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Abstract. In the People's Republic of China, in a socialist country, a state of
the dictatorship of the proletariat, the formation of socialism as the first phase of
communism is taking place, the transition from capitalism to socialism is taking
place, the main contradiction of the transition period is resolved - the contradiction
between the communist way of life (sector) of the economy and non-communist
structures (sectors). For a positive resolution of this contradiction, it is necessary
to realize the interests of the working class: to ensure the all-round development
of all members of society, reduce the length of the working day, increase real
wages, and develop and implement long-term plans for the development of China.
The defining opposite of the contradiction - the communist sector in China, is
intensifying, which causes a corresponding reaction of non-communist structures,
especially the private monopoly. Consequently, the internal economic policy of the
ruling class of China - the working class, expressed and implemented by the ruling
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party - the Communist Party of China, will become a decisive factor in resolving
the main contradiction in the movement of China, the further development of the
People's Republic of China, on which the development of all mankind currently
depends.

Keywords: China, socialism, communist sector, dictatorship of the proletariat,
contradiction, working class, Chinese Communist Party, transition period, Russia,
USA.

A socialist revolution took place in China, which led to the establishment of the
People's Republic of China, - a socialist state, on October 1, 1949. The dictatorship
of the proletariat was established. The Constitution of the PRC says: "a democratic
dictatorship of the people led by the working class and based on the alliance of
workers and peasants, that is, in essence, the dictatorship of the proletariat" [1].
That is, the dictatorship of the proletariat is viewed and implemented as an alliance
of workers and peasants, but under the leadership, of course, of the working class
and the vanguard of the working class - the Communist Party.

The People's Republic of China is a socialist state. Many people confuse the
socialist state and the socialist society, identify and say: “In China, there are capi-
talists, there are monopolies, there is not even just private property, as it was in the
transition period in the Soviet Union from capitalism to socialism, there are large
monopoly associations. What kind of socialism can we speak of there?".

A distinction should be made: first, a socialist state is created - the dictatorship
of the proletariat is created, then a socialist society is created through the dictator-
ship of the proletariat. This building of socialism takes a long transitional period,
which can last for many years. In the Soviet Union, it lasted for about 20 years:
from 1917 to the mid-1930s. In 1917, the dictatorship of the proletariat was estab-
lished, the task of which is to overcome the multi-structure, which is the content
of the transition period from capitalism to socialism. We had five orders: the most
primitive - the patriarchal order; the petty-bourgeois way of life is mainly the peas-
ants, who are both workers and owners, working for the market; private capitalist
structure; the state-monopoly structure is state enterprises that work for profit, that
is, they are not yet subordinate to the goals of socialism: ensuring complete well-
being and free all-round development of all members of society; the communist
system is a collection of large state-owned enterprises working according to a
single plan in the public interest. Its advantages make it possible in the period of
transition from capitalism to socialism to oust other structures, to defeat all other
structures by economically higher labor productivity, organization, and planning.
It is impossible to simply take and destroy, "abolish" non-communist structures,
since they are rooted in certain productive forces, production relations, which have
a long history and tradition.

10 || International Conference
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In Russia, during the period of the so-called "war communism" caused by the
civil war, most of the enterprises were nationalized [2]. These enterprises did not
work for profit, they worked for the production of a direct social product necessary
for victory in the civil war. Some of them became communist enterprises to the ex-
tent that they began to work according to a single plan in the interests of the whole
society. The rest, who during the period of the so-called "new economic policy"
began to work for profit, constituted a state-monopoly structure.

In Soviet Russia and then in the Soviet Union, the private capitalist structure
was strictly limited by the state of the dictatorship of the proletariat: only a few
people could be hired. The bourgeoisie did not behave calmly, by no means all the
owners of production were capitalists, they put up with this. It took about twenty
years to create a socialist economy. That is, one structure won - the communist
one. Thus, structures as such have disappeared. Thus, the transitional period was
completed and socialism was created as the first phase of communism.

Socialism is communism, but communism in its first, initial, lowest phase,
communism is still undeveloped. The development of socialism occurs through
the resolution of the contradiction of the communist movement in its first phase -
the contradiction of the communist nature and its denial in itself, associated with
the exit from capitalism. On closer examination, it appears as a contradiction be-
tween the direct social nature of socialist production and the moment of market-
ability, which is resolved by the struggle for the planned implementation of the
priority of public interests. This priority is ensured by resolving the contradiction
between the classless nature of communism and the moment of class (class differ-
ences) in the first phase of communism. The resolution of these contradictions is
carried out by resolving the contradiction between the planned nature of socialist
reproduction and the moment of spontaneity in its organization and the contradic-
tion of the socialist nature of the system of state planned centralized management
and the moments of careerism and bureaucracy, departmentalism and localism [3].

In industry, the communist structure began to take shape earlier than in agricul-
ture. After nationalization, according to the plan, large new enterprises were cre-
ated in the interests of society: tractor, metallurgical, automobile, aviation, chemi-
cal and other plants. In agriculture, there was a very difficult and difficult struggle:
in the late 1920s - early 1930s, tens of thousands of artels were created through
cooperation, in fact cooperatives working according to a single plan in the public
interest, that is, another form of a unified public property - cooperative. Artels,
which were called collective farms, collective farms, were integrated into a single
national economy, systematically acting in the public interest. Only by preparing
the material base: having created hundreds of thousands of tractors, mowers, reap-
ers, and other agricultural equipment, equipping state machine and tractor stations
with this equipment, working for collective farms and receiving natural products
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from collective farms for their work, it was possible to create a cooperative econ-
omy, integrated through contracting into a national economic whole and working
in the interests of the whole society.

Thus, the creation in the Soviet Union by the mid-30s of a socialized industry,
transport and agriculture, working according to a single plan in the public interest,
was the creation of socialism in material production as the basis of a socialist so-
ciety. That is, in 1917 - the establishment of the dictatorship of the proletariat, and
in the mid-30s - the creation of a socialist society as the first phase of communism.

In China, the universal laws of the creation of a communist society are being
implemented with the peculiarities caused by the conditions and prerequisites that
developed by 1949. If in Russia the socialist revolution first took place, and then
the defeated bourgeoisie and aristocracy, with the support of the imperialists, un-
leashed a civil war, then in China the dictatorship of the proletariat was established
as a result of the victory of the organized communist party of the People's Libera-
tion Army of China over the army of the bourgeois-feudal Kuomintang.

Unlike a number of Central European countries, which created socialism di-
rectly in the presence of Soviet troops, and whose bourgeoisie could not afford to
do what it did in China, the Chinese communists went through a very difficult,
difficult and bloody path of struggle for their revolution, for the dictatorship of
the proletariat starting in the twenties. The most difficult struggle against both the
bourgeois government and Japanese militarism forged the Chinese Communist
Party as a very powerful political force with its own army.

A huge role was played by the victory of the USSR over the Japanese troops
in 1945. After Japan's surrender, the communists did not have to fight on two
fronts - against the Kuomintang and against the Japanese invaders. On the territory
of Manchuria, the Communist army was strengthened, which received captured
Japanese weapons and equipment from the Soviet Union.

From 1946 to 1949, battles were fought, which began with the offensive of
the bourgeois army and ended with the victory of the People's Liberation Army of
China. This was not the so-called "export of revolution". A revolutionary situation
arose in China and continued for many years, a revolutionary crisis, which was
resolved by the Chinese working class, led by the Communist Party, in alliance
with the Chinese peasantry, with the support and assistance of the Soviet Union.

But there is another feature that is rarely paid attention to. In fact, the Chinese
communists, in their struggle against Japanese militarism, helped to prevent Japan
from attacking the Soviet Union. The army of many thousands of Chinese commu-
nists is a significant factor that was taken into account by the Japanese state when
deciding on non-aggression against the USSR. Thus, the Chinese communists, by
their struggle against Japanese militarism, helped the struggle of the Soviet people
against fascism.

12 || International Conference



FAHBEFKIREAIT: PR A — R

In 50-60 years in the PRC on the basis of nationalized enterprises and factories
built with the help of the Soviet Union, the basis of the Chinese economy - the
communist way of life - was created. Agriculture was dominated by communes
working on state land with the help of the state irrigation system. The private capi-
talist, petty-bourgeois structures were seriously limited. The patriarchal structure
was also preserved due to the backwardness of the productive forces. At the same
time, the question arises to what extent those communes that were based on tech-
nologies with a predominance of manual, non-mechanized labor can be consid-
ered a form of socialized production. In the Soviet Union in the 1920s and 1930s,
public ownership of the means of production was ensured both by state ownership
of land and by the merging of cities and villages, industry and agriculture on the
basis of the creation and operation of state machine and tractor stations, which en-
sure the mechanization of agriculture, the planned receipt through the contracting
of collective farm products to the state, the work of collective farms in the public
interest. In the case of non-mechanized, manual, even organized, collective labor
of commune workers, these communes remain collective enterprises, not fully
involved in a single social production.

In China, in the 1980s, as a result of reforms that allowed the creation of pri-
vate enterprises, an expanded reproduction of non-communist structures took
place. The patriarchal order has not disappeared anywhere, but now, due to the
accelerated growth of productive forces, it is rapidly declining. There was a rapid
growth of the petty-bourgeois way of life. The private capitalist structure also grew
rapidly. But there is such a feature, in contrast to the Soviet Union in the 1920s
and early 1930s: in China, not only a private capitalist structure developed, but a
private monopoly structure also emerged. A monopoly is such a large capitalist
organization that can significantly influence the course of processes in the market,
can influence prices, lower purchase prices for itself, raise prices for what is sold.
And this creates a peculiar situation. On the one hand, the private monopoly struc-
ture is a serious competitor for the communist structure, and, on the other hand,
this structure is already monopolized, large-scale production prepared for social-
ization. And now, as well as in the future, everything depends on what policy the
Chinese state, led by the Chinese Communist Party, is pursuing and will pursue.

Now in China there is a question that stood in the USSR in the 1920s and in
the early 1930s: What kind of structure will prevail in the People's Republic of
China, which is in the transition period from capitalism to socialism? The fate of
China depends on this, and, given the importance and role of China in the world,
the fate of the development of all mankind.

If ten years ago there was a strong tendency towards an increase in the share
of the private capitalist structure, including the private monopoly structure, now a
certain turn is taking place. It began with such external processes as putting things
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in order in culture, weakening the ideological influence of the United States, put-
ting television under control, and restricting individual entrepreneurship in educa-
tion. These are seemingly obvious processes.

But deeper processes are also taking place. The leadership of the PRC is grad-
ually putting under state control significant spheres of the economy, which are
still dominated by private enterprises: housing construction, Internet companies,
including Internet commerce.

More importantly, the role of directive planning is gradually increasing, aimed
at achieving certain national economic tasks, such as: the creation of a system of
high-speed railways connecting the whole country, space objects, the development
of hydropower and the construction of nuclear power plants, the creation of the
world's largest merchant fleet, modern systems weapons capable of withstanding
the weapons of the United States and its allies. An indicative indicator such as
GDP plays a less and less important role in the system of economic management,
while the role of natural indicators is growing.

It is extremely important that the leadership of the PRC began to pay seri-
ous attention to a parameter that determines the development of workers and the
entire country - the length of the working day. Requirements for compliance with
labor laws providing for an 8-hour working day are being strengthened. This is
important because so many organizations encourage overtime. In some offices, the
so-called "formula" of the working day "996" is implemented, that is, work from
9 am to 9 pm 6 days a week. The authorities have begun to tackle these violations
of labor laws. The struggle for normal working hours and their shortening is a
strategic direction in the struggle for the socialist future of China. Neither worker
nor employee can develop if he works 12 hours a day - this is a work of wear and
tear. For the normal development of the working class and the country as a whole,
it is necessary to normalize the length of the working day and ensure its reduction
to 7, and then to 6 hours.

Is it possible that the capitalist structures will win? Yes, it is possible, provided
the communist system weakened, the directional planning and the leading role of
the Chinese Communist Party were abandoned. And, unfortunately, such a nega-
tive trend also exists in the development of China, which is reflected in the ideo-
logical sphere as well. Unfortunately, the most important documents of the CPC
still use the term "socialist market economy." This is a phrase from the arsenal
of the 1968 Czechoslovak counter-revolution and the counter-revolution in the
USSR in the 1980s. The market is a sphere of exchange in commodity production,
which is the basis of capitalist production. Commodity production, the market,
spreading to the relations of reproduction of labor power, giving rise to the pur-
chase and sale of labor power, gave rise to capitalist production as its universal
form. Socialist production is the opposite of commodity, capitalist production. If
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capitalist production is social production mediated by exchange (market), then
socialist production is directly social production. And the fact that in the transition
period from capitalism to socialism, as it is now in China, the capitalist way of life
(with its inherent market) and the communist (socialist) way of life with its inher-
ent planned economy coexist and fight, in no way leads to a "socialist market", but
leads to the victory of the direct social economy.

As soon as the communist structure supplants the capitalist structure in the
process of socialist creation, a single planned economy is created that works in
the interests of society, realizing the goal of all-round development of all members
of society, and the elements of the market that previously "served" the capitalist
structure disappear.

In reality, there is not a symbiosis of "socialism" and "market", not a "fusion"
of socialism (the first phase of communism) and capitalism, but there is a unity
and struggle between the communist way of life and the capitalist way, that is,
their contradiction. And how this struggle ends depends, of course, on the posi-
tion of the Chinese Communist Party and the Chinese working class.

The working class of China is by no means a passive working class, compla-
cent and conciliatory. In China, strikes are not uncommon. The Chinese working
class, in its history, like the working class of Russia, has a huge revolutionary past,
experience in the struggle for its interests and a revolutionary present. The Chinese
working class shows that it knows its purpose and objectives, and its vanguard is
the Communist Party, the ruling party in China. And the fact that at present the
tendency of the development of the communist system in China is increasing is
known to any objective researcher.

If the communist sector (in the PRC, structures are called sectors) of the econ-
omy is defeated, then China has no future. Based on the capitalist sector of the
economy, China will never retain its sovereignty or win the economic struggle
against the center of imperialism and its allies. The victory of the capitalist system
in China would lead, as in the USSR, to the destruction of a single country and to
a civil war with enormous casualties.

The fact that the People's Republic of China has the largest economy in the
world cannot remain unanswered by the world imperialist center - the United
States, the financial capital of the United States as the leader of the capitalist part
of the world.

The main enemy of the US financial capital is the PRC. Capitalist Russia is
also a rival to the United States, but for a different reason. Russia is independent,
sovereign in many ways, but, unfortunately, not in all. In Russia, there is a struggle
between the bourgeoisie, which is getting rich as a result of the development of
the productive forces of Russia ("the domestic bourgeoisie") and the bourgeoisie,
which is getting rich in processes beneficial to foreign capital (the "comprador
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bourgeoisie"). The domestic bourgeoisie, which is strengthening as Russia de-
velops, is interested in bringing Russia and China closer in the fight against the
imperialist center of the capitalist part of the world - the United States, with the
financial capital of the United States, which seeks to take away its property from
the Russian bourgeoisie. Losing its dominance in the world economy, the United
States of America is forced to look for ways and methods to preserve and increase
the sources of exploitation - and above all, ways to restore its leadership in the
world economy. Consequently, the United States is taking actions that impede the
development of its main competitor, the PRC. It is these actions that make up the
policy of the US leadership: setting high customs tariffs on goods from China,
banning the export of technology to China, increasing the activity of the navy in
the communications of the PRC, hindering China's cooperation with many coun-
tries, and first of all, with Russia.

The anti-Chinese policy of the United States, which aims to hinder the devel-
opment of China, at the same time forms the preconditions for the strengthening
of the communist structure (sector) of the economy of the PRC:

1. The confrontation with the United States requires the accelerated devel-
opment of the military-industrial complex (MIC), based on the communist way.
China's military-industrial complex cannot be based on a capitalist structure, since
it requires huge investments, which only the state is capable of. The elements of
the capitalist structure, involved in the execution of the state military order, are
essentially subordinate to the planned economy, that is, the communist structure.

2. With the aim of influencing the PRC, the United States has introduced
various sanctions, which will only increase. The capitalist sector is more vulner-
able in a situation with sanctions, as it is more export-oriented and has less finan-
cial and organizational support from the state. Consequently, the communist sector
will grow stronger as sanctions intensify.

3. The obstruction of China's exports to the United States necessitates a
reorientation towards the development of domestic consumption, which requires
strengthening state management of the economy and state financial, including
budgetary support, which also contributes to the development of the communist
system.

4. The US policy of "containing" China will inevitably intensify China's
cooperation with countries not subordinate to the United States. Foreign economic
relations are under the control, and often under the direct control of the Chinese
state, which relies on the state, communist sector of the economy in foreign eco-
nomic relations.

5. In the confrontation with the United States, the maintenance of social
stability in China is of particular importance, which can be ensured if the working
and living conditions of the majority of the country's population are improved.
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This condition requires further dynamic development of China, high rates of eco-
nomic growth, growth in real wages of most workers and employees, improve-
ment of working conditions, accelerated development of the central, western and
northern regions of the country.

Consequently, it is necessary not only to mobilize and use huge financial re-
sources, but also state management of production processes, it is necessary to
develop a systematic approach, the creation and implementation of medium-term
and long-term development plans of the country. In solving this problem, the lead-
ership of the PRC can rely and be based on the development of the communist
sector of the economy, the natural form of movement of which is planning. With-
out planned mobilization, distribution and use of resources, China will not be able
to withstand the confrontation with the United States. On the other hand, it is
precisely the use of the advantages of planned economic management, which the
United States does not have, that will ensure the success of China in the economic
and political confrontation with the United States.

China has reached a technological level at which further import of technol-
ogy and foreign investment will not give a rapid economic growth of 7-10% per
year. The effect of technology imports is being exhausted. And China needs such
growth. For rapid development, it is necessary to advance the development of
production of means of production (Division I), and within this division - the
production of means of production for the production of means of production.
A structural reversal from the export orientation of the Chinese economy (which
depends on the market conditions in the USA, the EU and other countries and
in the structure of which consumer goods prevail) to an orientation towards the
development needs of Chinese society, which are based on the accelerated devel-
opment of the electric power industry and mechanical engineering (in particular,
machine-tool industry) requires trillions of investments and planned management
of the national economy.

The development of the electric power industry and mechanical engineering
for agriculture creates conditions for the formation of large agricultural and agro-
industrial enterprises, in which labor productivity and productivity will be sev-
eral times higher than those in enterprises based on family contracts. Replacing
manual labor with mechanized and automated labor will make it possible to recre-
ate agricultural communes at a new, modern technical level, which is facilitated
by the fact that state ownership of land dominates in the PRC. As communes and
other forms of collective enterprises are re-established and subordinated to the
public interest, public ownership in agriculture will be established. Only a socialist
transformation of agriculture will ensure reliable food and raw material security
for China, which is critically important in the face of the threat of stopping food
imports from the United States and Canada.
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So far, most Chinese people live worse than most people in the United States.
But the growth rate of the Chinese economy is much higher than that of the United
States. In addition, the United States is experiencing cyclical crises typical of capi-
talism. And China, even during a pandemic, is growing economically, in China
there is a huge growth potential, provided that the central, western and northern re-
gions are pulled up to the level of development of the southeastern regions. China
is now shifting the center of gravity of its economic work to the development of
domestic consumption. If (when) the standard of living of one billion four hundred
million people reaches at least the world average, then the Chinese economy will
exceed the production of the United States together with the EU countries.

Can the imperialist center stop China's development and reverse it?

Outwardly, by military means - it is impossible, it is obvious. So far, China is
lagging behind in its nuclear rivalry with the United States. But the Chinese mili-
tary potential and the military potential of Russia collectively exceed the military
potential of the United States, including in nuclear weapons.

How can the development of the People's Republic of China be stopped?

Only on condition that the bourgeoisie wins in the class struggle waged by the
Chinese working class against the bourgeoisie. That is, if what happened in the
USSR happens - counter-revolution. This cannot be ruled out. But the Chinese
Communist Party - the vanguard of the Chinese working class itself - must rule out
counter-revolution. All the prerequisites and conditions for this have been created.

The CPC has its own rich experience in the struggle for socialism, the CPC
has been enriched by the experience of its achievements and mistakes, the experi-
ence of the achievements and mistakes of the CPSU, it has studied the experience
of the betrayal of Communist principles by Khrushchev and his entourage. In its
struggle, the CCP relies on the world's largest working class in China, organizing
the realization of the fundamental interests of the working class, which are the
interests of all social development. The interests of the working class are realized
in the process and as a result of the class struggle for the all-round development of
all members of society, for reducing the length of the working day, working shift,
for improving working conditions, for increasing the real wages of workers, for
the development of domestic production, for the strengthening of the communist
sector of production, for the development of directive medium-term and long-term
planning of the country's development, for the development of the state-capitalist
sector on this basis into the communist one and the gradual ousting of the pri-
vate capitalist sector as a result of the successes of the communist sector, for the
transformation of the petty-bourgeois sector into collective farms and communes
working for the benefit of the whole community.

Such transformations inevitably meet with resistance from the bourgeoisie and
its supporters in the system of government, including in the Communist Party it-
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self. The emergence of supporters of the bourgeoisie among the leaders of the par-
ty is inevitable. There are significantly more than a billion people in the People's
Republic of China who are interested in ensuring that the formation of socialism
in China is completed successfully - the creation of a socialist society. There are
also millions of those in China who are fighting for the capitalist path of China's
development, that is, those who are the spokesmen for the interests of the capitalist
system. The class struggle takes on a wide variety of forms: it is an open strug-
gle against the bourgeoisie and petty bourgeoisie, it is also a struggle against ca-
reerism, bureaucracy, departmentalism and parochialism, and the struggle against
corruption and crime in general.

In the Soviet Union, during the period of transition to socialism, the class
struggle manifested itself clearly: it was a struggle against the kulaks, and against
sabotage, against political opposition. In the Comintern, these contradictions were
openly examined, exposed, shown to all communists, and not only to communists:
what the opposition stands for, what harm will be done if this opposition wins.
Such openness is not visible in China; the processes of class struggle are proceed-
ing in more hidden forms.

Consequently, it is necessary to study not always obvious phenomena, to re-
veal the essence of the processes of struggle between private monopoly and state-
monopoly corporations, to consider how the development of the communist sector
is going on, what changes are taking place in ideology.

The leadership of the Chinese Communist Party again set the task of training
party cadres, teaching Marxism-Leninism, studying the works of Mao Zedong,
Xi Jinping. Serious state control is established over the content of television pro-
grams, and individual entrepreneurship in the field of education is limited. Com-
munists from all over the world cannot help but be impressed by the position of
the Chinese communists about the "community of the common destiny of man-
kind". The communists believe that this term means the communist future. At the
same time, it is possible that this provision means peaceful coexistence, equality
of countries, the absence of hegemony and the preservation of nature and life on
Earth. And how can you reliably save life on Earth? Capitalism, especially in the
form of imperialism, does a poor job of preserving life. Hundreds of millions have
died and are maimed in world wars, hundreds of millions have died from hunger
and disease caused by poverty. And only a communist society, the goal of which
is the complete well-being and all-round development of all members of society,
is fully capable of solving the problem of preserving and developing life on Earth.

And in the sphere of the Chinese economy, there are tendencies to strengthen
the public sector. For example, the state control over the largest Internet compa-
nies is strengthening, the activities of large construction companies that receive
super-profits on the sale of expensive housing are limited, and state support is
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provided for state corporations working according to the state plan and programs.

Expanded reproduction of the communist sector of the economy is the law of
the transition period from capitalism to socialism as the first phase of communism.
It occurs as a result of the resolution of the contradiction between the communist
economic structure and non-communist structures, which inevitably intensifies as
one or both opposites become stronger. One of the opposites - the communist
way of life in China, is strengthening, which causes a corresponding reaction of
the non-communist way of life, especially the private monopoly. Consequently,
the internal economic policy of the ruling class of China - the working class, ex-
pressed and implemented by the ruling party - the Communist Party of China, will
become a decisive factor in resolving the main contradiction in the movement of
China, the further development of the People's Republic of China, on which the
development of all mankind currently depends.
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Abstract. Along with the growth of the esports industry, so too is the volume
of bets on computer games competitions. This direction combines two areas of
activity at once - bookmakers and e-sports. The problem of the reliability of the
prediction arises sharply for every bettor. The service for predicting matches will
remove the emotional component in making a decision from a person based on
calculations according to a laid down algorithm using the Breiman bagging method
and the method of random subspaces. The article deals with the development of
a service for predicting match results in the eSports discipline "Dota 2" based on
machine learning methods. After deciding to put the service into use it is planned
to maintain a Telegram channel with the publication of forecasts. However, the
proposed forecasting service does not provide any guarantees of winning, and
the last word will always remain with the person who will risk their financial
resources.

Keywords: esports, predictions, bets, machine learning, Dota 2, neural
network.
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Every year the Internet sphere is actively developing. Previously it was be-
lieved that the main purpose of the Internet is access to information and the ex-
change of data between users. Following this, with the help of the Internet, the
distribution of entertainment content began, as well as the development of the
gaming industry. Online games began to appear, both individual and team, bring-
ing together people from different cities and countries of the world. The increase
in the audience of online games led to the emergence of the first tournaments. This
marked the beginning of such a phenomenon as esports.

The most popular esports disciplines at present are such games as Dota 2 and
Counter-Strike: Global Offensive.

At the end of 2021 the international sports organization International e-Sports
Federation unites 109 national federations of different countries [1].

Initially, the e-sports audience was relatively small, but the increase in the
number of disciplines, tournaments, the emergence of new teams and the further
emergence of specialized lighting studios have significantly increased the influx
of new audiences. The massive distribution of eSports attracts not only potential
viewers, but also large international companies that actively fund eSports tourna-
ments and teams to attract the attention of buyers to their products or services.
It is enough to consider the Russian team Virtus.Pro. For more than four years,
Virtus.pro has been sponsored by BenQ, a computer and electronics manufacturer.
On May 18, 2017, a partnership between PepsiCo and ESforce was announced.
Adrenaline Rush logo appeared on the uniforms of all Virtus.pro rosters [2]. On
July 1, 2020, the car brand Haval became a sponsor of the Virtus.pro Dota 2 ros-
ter. This is not a complete list of all the partners that this team has changed from
tournament to tournament.

Along with the growth of the esports industry, the volume of bets on computer
games competitions also grows. This direction combines two areas of activity at
once - bookmakers and e-sports.

Kemerovo Region ranks 54th in the ranking of regions in terms of population
income, compiled by RIA Rating (published on July 8, 2021). Kuzbass is in the
bottom half of the list of 85 regions. When compiling the rating, experts also as-
sessed the share of the population below the poverty line and below the extreme
poverty line. In the Kemerovo region it is 15% and 1.7% respectively. That is,
more than 45 thousand Kuzbass residents do not just feel the need for money, but
literally struggle financially for their survival [3].

In search of quick money, as well as without physical effort, more and more
people are attracted to look for earnings on the Internet. Bookmakers seem to
be one of the attractive ways to earn money. Young people (students) who have
reached the age of 18 are ready to put "money for lunch" in the hope of making
some profit.
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To analyze the match correctly and make a profitable forecast for it is an ex-
tremely time-consuming job that requires in-depth analysis of the form and condi-
tion in which both teams are located. But even after doing such a job, there are no
guarantees that "your team" will not make a mistake in choosing the strategy of
the game and the selection of characters. In addition, it is very difficult to win sys-
tematically in psychological terms, when winning, the excitement and the feeling
of "victory" dominates the calculated choice and the money is not just returned to
the bookmaker, but he also earns from such players.

Bookmakers earn more and more every year. According to Forbes for 2019,
the Fonbet betting company received 38.1 million rubles of profit. The publication
noted that the ten leaders of the rating received 188.8 billion rubles in revenue for
2019, which is 67 billion rubles more than in 2018 [5].

But it's not just bookmakers who win. Former owner of the organization Vir-
tus.pro Anton Snegl Cherepennikov won a record amount among all BC users
from Russia and the CIS who made bets on esports. He earned 44 million rubles
by betting 1.5 million rubles on the victory of Team Spirit at The International 10
(2021) Dota 2 with a coefficient of 29.00 in the betting company Parimatch. This
was told by representatives of the BC.

In May 2020, a client of the betting company Parimatch collected an express
of ten events in Dota 2 tournament matches. The total coefficient of his express
was 435.00, which at a rate of 14.3 thousand rubles brought a gain of 6.2 million
rubles [4].

Of course, such major victories are rare. Those people who make such success-
ful predictions are either geniuses or lucky ones.

One of the ways to get forecasts on the Internet are cappers. They gather an
audience around them, bribing people with huge winnings. They publish their
successes, most often keeping silent about the real financial picture, most have
several channels in telegram and on YouTube. They promise to double the capital
in a month or even less. They offer unimaginable profits for small amounts. As a
result, the saying "a miser pays twice" works. In defense of the cappers, it is worth
saying that there are also "honest" ones who share their forecasts for free, without
requiring any financial return from the audience.

The second method, more accessible, but just as effective, is forecasts from
specific media personalities, former players or commentators.

And an option, the use of machine learning methods. Machine learning is a
class of methods whose characteristic feature is not the direct solution of a prob-
lem but learning in the process of applying solutions to many similar problems.
This method is considered both from the point of view of an interesting task in
programming, and financial efficiency, increasing profitability with minimal risks.

To remove the burden of responsibility for decision-making from a person, to

[Elb 2 | 23



Scientific research of the SCO countries: synergy and integration

remove the emotional component, which often harms decision-making, a neural
network was chosen as the basis for development. An accessible neural network
with a teacher will be taken as a basis, which will be trained using various algo-
rithms to make a forecast for the outcome of one event. There will be a forecast
based on several algorithms, including previous meetings, if there have been such
over the past 18 months. One of the algorithms will be based on a mathematical
model, which is based on the peak of the heroes at the beginning of the game at the
draft stage, without considering the player's performance.

The aim of the work is to develop a service for predicting the results of match-
es in the esports discipline "Dota 2" based on machine learning methods.

The following machine learning methods are used in the work: logical regres-
sion, adaptive boosting and the k-nearest neighbors method [6].

The subject of the study is the peculiarities of using machine learning methods
in solving the problem of predicting matches in the esports discipline "Dota 2".

The process of developing the service is divided into two parts: creating an
algorithm for predicting results, as well as choosing a method for interacting with
the end user.

The service will be divided into 5 modules (Figure 1):

- Data entry module, which teams and which characters are played, on which
roles are filled. The draft stage is often crucial. No matter how well professional
players play, the one who is stronger wins. The results of the draft are entered in
a special form. After entering the data, it will be sent to the existing database for
checking similar games:

- The module checks the database, checks the values of "GPM" and "XPM" for
past matches, the average values of a certain player on a specific character, which
are transmitted to the next module. This module will interact with a special data-
base that will be parsed from the official games statistics collection site. The data
in the database is not accumulated, matches are stored only for the last 18 months.

- The module for performing calculations by parameters performs calculations
according to the embedded algorithm using the Breiman bagging method and the
method of random subspaces. As a result, the digital values are passed to the next
module.

- The decision-making module will compare the received digital values with
the standard, and with minor deviations there will be a reliable forecast for data
output, and with significant deviations, digital results will be transmitted.

-The forecast recommendation output module shows the solution that was ob-
tained from the previous module in the form of a color image.
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The prediction algorithm assumes the use of 13 parameters for forecasting, of
which "GPM" and "XPM" are the main ones, but they have different significance
depending on the role of the character in the team. For example, "GPM" is more
important on the main role than on the support role. Considering the first game of
TSpirit vs PSG LGD for 07.10.2021, you can see that the difference between the
"GPM" of the main role players in each team is 135, which was decisive in the
outcome. The Ame player showed a higher result, which led his team to victory
in this very game.

Considering the second game of the same day of these teams, you can notice
an almost equal game of the characters of the support role, whose indicators for
"XPM" are TSpirit 340 and PSG LGD 359. The parameter is important, but the
characters of the support role of the game do not win, and even with the same
indicators, PSG LGD won the game [7].

If the ratio of the values of the initial data processing by the algorithm is great-
er than 0.75, there will be a recommendation for a bet, in the case of indicators
below, confidence in the forecast will decrease and there will be a warning about
risks (Figure 2). The recommendation for the forecast is made in favor of the team
with a value of 0.8.
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Jata mporxosa 19.12.2021

Pexomenpanus Ha IIpOTHO3

Natus Vincere 0,8

Unique 0,2

Figure 2. The result of making a decision on a successful forecast

After the decision is made to put the service into use, it is planned to maintain
the channel's Telegrams, with the publication of forecasts made by our service.
Forecasts are not planned to be sold or profit from the channel's audience in any
other way. All profits will be made only by betting on esports events within the
framework of tournaments. Games played by teams not at official tournaments are
not taken into account, because the teams have no motivation for a serious dem-
onstration game. It should be understood that the proposed service for predicting
winning heroes does not give any guarantees, and the last word will always remain
with the person who will risk his financial resources.
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Abstract. Today, the Russian economy faces new long-term systemic challenges
in the field of economic security, which are reflected in the emergence of internal
barriers to the development of the pipe rolling industry. The article makes an
attempt by the author to reveal the concept of ensuring economic security through
the implementation of the current Federal Laws, Decrees, Resolutions, Orders and
Draft Resolutions of the Government and the President of the Russian Federation.
The article reveals a parallel between the main internal threats to the state and
threats to the economic security of the industry, which is a strategically important
system-forming link of the country's economy as a whole. The question is raised
about the importance of strategic planning for the industry, clearly based on
government plans for the implementation of strategies and programs.

Keywords: economic security, pipe rolling enterprises, internal threats, public
administration, strategic planning

Introduction
In the face of new threats and challenges caused by political and economic
instability and the unpredictability of an open world market with double standards
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of a competitive environment, large manufacturing companies and entire indus-
tries are faced with ensuring their economic security. In this situation, almost all
the risks of economic activity fall on the shoulders of the business, which has
complete independence in making decisions in the field of determining the devel-
opment strategy and other management decisions from organizing production and
marketing products to choosing contractors and sources of financial resources. In
this connection, before the industrial complex and the state, the solution of the
problem of integrating the country's economic interests into all levels of economic
entities is of primary importance, that is, state structures must use all the powers in
their hands to ensure the effective functioning of industrial enterprises.

Challenges and threats to the pipe rolling industry in the light of the eco-
nomic security of the state

The problems of economic security and sustainable development of not only
enterprises, but also industries in general, identifying factors (Figure 1) that af-
fect their condition are reflected in the scientific works of domestic and foreign
researchers, namely, they are considered in the works of the following authors:
T.N. Agapova, N.V. Artemieva, S.V. Bank, V.I. Barilenko, N.S. Bezuglaya, S.Yu.
Glazyev, S. Yu. Grunin, A.K. Djordiu, A.A. Dynkin, A. Yu. Evseeva, O. V. Efi-
mova, A.V. Ivanova, L.K. Ivanova, V.V. Kovalev, G.V. Kozachenko, T.E. Kocher-
gina, A.N. Litvinenko, M.N. Pavlenkova, V.L. Pozdeev, M. Porter, Yu.A. Salikov,
A.E. Suglobov, V.L. Tambovtseva, A.V. Kharlamov, A.I. Khoreva, A.D. Sheremet,
M.V. Shiryaev, J. Schumpeter et al.

Figure 1 — Generalized Factors Determining Economic Security
Source: compiled by the author based on the data [1, p. 12], [2, p. 24], [3, p.
172]

The economic stability of the industrial complex is due to the creation of an
active part of fixed capital, the use of the latest technologies, methods of manage-
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ment and management. The pipe rolling enterprises included in its structure are
considered the foundation for generating innovative development and are one of
the strategically important components for the Russian Federation, their financial
and economic activities are reflected in the level of sustainability of state develop-
ment as a whole [4].

The instability of the external economic environment, tough competition in
the domestic and foreign sales markets, price volatility in the world pipe market,
the effect of international anti-dumping measures, as well as internal production
issues are just some of the factors that confirm the fact that pipe rolling enterprises
are functioning and management decisions in the face of constant uncertainty.
But all these conditions are only a projection of the most important criteria of
the country's economic security, which consist of ensuring its competitiveness,
scientific and innovative potential, the state of infrastructure, the quality of human
capital, as well as the effectiveness of the management system as a whole (Figure
2). Achievement of these criteria is possible by increasing the efficiency of state
forecasting and planning, resistance to the impact of systemic threats and chal-
lenges to economic security.

Insufficient efficiency of the public
Corruption, excessive bureaucratization of administration system and slow
state structures, excessive licensing powers impl ion of gic planni
mechanisms into practice

Imbalance in the financial system,
maintaining dependence on the energy
market

Insufficient efficiency of civil
society institutions

Imperfection of federal and regional
policies, growing differentiation of
regions

Lack of long-term state industrial policy, decline
in system-forming industries, in technological
development and science

Imperfection of the current legislation
in the field of development and
ensuring the country's security

Internal threats to the sovereignty and
territorial integrity of Russia - terrorism
and extremism, organized crime

Insufficient efficiency of the system for
countering extremism and international
terrorism

Depopulation of the population, shrinking workforce,
unstable development in health care, lack of positive
growth in culture

Figure 2 — Main internal threats to the Russian Federation
Source: [5]

In modern conditions, for the pipe-rolling industry, it is possible to provide ad-
equate actions to respond to the entire range of challenges and threats, providing
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guarantees of economic security, only through the determination of business devel-
opment priorities with the joint intervention of state authorities.

Having considered the entire range of challenges and threats in the light of the
economic security of the state, the pipe industry can be monitored through SWOT
analysis to identify its strengths and weaknesses, as well as opportunities and limi-
tations to expand the presence of Russian companies in the domestic and global
markets (Table 1) [6].

Thus, based on monitoring the economic security of the pipe rolling industry in
2021 through SWOT analysis, it can be concluded that the industrial complex of
Russia today faces an acute economic problem of import substitution in the field
of modernization of production and wear of the transport system (oil pipelines, gas
pipelines, water pipelines, etc.). To solve it, it is necessary to launch a mechanism
for the innovative development of pipe-rolling production with the use of high tech-
nologies. The state, together with business, should pay close attention to the ratio-
nal distribution of investments not only for the introduction and development of
domestic special equipment that is not inferior to Western counterparts, but also for
the production of pipeline transport technological systems, which should ensure the
reliability of all those. processes of modernized enterprises and be carried out taking
into account the possibility of their high-quality management and maintenance [6].

Today, during the lockdowns of the COVID-19 pandemic, which became a
catalyst for economic problems, when numerous sanctions and the West's line of
"containment of Russia" force many foreign partners to show growing restraint in
matters of business cooperation, especially in the implementation of new joint proj-
ects, requires the state to play a more active role in promoting innovation, science,
etc., that is, conducting a policy in the field of ensuring economic security on the
principle of "security through development".

The development of certain trends in ensuring economic security is always based
on the highest long-term national-state interests, that is, on state strategic planning.
Therefore, this process is inextricably linked with the future of the country, with the
ideas of the socio-economic model that should be formed as a result of the ongoing
internal and external economic changes. Consequently, priority areas of economic
policy should be developed in the area of the pipe-rolling industry, which is strategi-
cally important for the state as a whole.

Russia should not allow its economy to be critically dependent on imports of the
most important types of products, the production of which can be organized at the
required level in the country. At the same time, it is necessary to develop its econo-
my, taking into account foreign economic cooperation, international cooperation of
production. The most important requirement of the economic security of the Rus-
sian Federation is the preservation of state control over strategic resources, and the
prevention of their export in amounts that may harm the national interests of Russia.
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Table 1. SWOT analysis of pipe rolling companies for 2021

Strengths, S

‘Weaknesses, W

ST. A streamlined production process by build-
ing vertical integration of the infrastructure nec-
essary for the operation.

S2. Significant investment resources and rich
experience in the implementation of projects of
various levels and significance.

S3. Availability of potential to develop and
improve the efficiency of production processes.
S4. Significant scientific and technical, re-
search and production potential.

S5. Built our own sales network (to the end
user) in Russia and export terminals.

S6. Variety of the assortment produced with
minimal costs for its manufacture relative to
foreign competitors.

S7. Extensive experience of working with part-
ners abroad, as well as a reputation as a reliable
and high-quality supplier of pipe products.

S8. High qualification of employees, continu-
ous training of personnel and improvement of
their qualifications with minimal financial costs
S9. The strategic importance of the industry for
the state

WI. Small consolidation of pipe rolling com-
panies in relations with sheet metal producers
W2. Unequal conditions when concluding gov-
ernment orders (protectionism)

W3. Lack of import substitution in the produc-
tion of equipment for pipe rolling production
W4. Uneven capacity utilization at enterpris-
es for the production of large diameter pipes
(LDP) due to the lack of investment in the lay-
ing of trunk pipelines

WS5. Imbalance of supply and demand in pipes
of small and medium diameter (SMD) in the
construction sector

W6. Lack of the required production volumes
of stainless pipes due to the shortage of sheet
metal and pipe billets

W7. Significant lag in the production of high-
quality innovative tubular products for me-
chanical engineering, oil and gas and chemical
industries from foreign competitors

Opportunities, O

Threats, T

OI. Merger of Targe companies Ieading to pro-
duction efficiency, lower production costs and
improved quality

02. Development of green energy in Russia,
through the production of hydrogen and its
transportation.

03. Increased demand for tubular products for
oil and gas production, mechanical engineering,
construction and agricultural industries.

04. Construction of Russian factories for deep
processing of raw materials.

O5. Import substitution through the produc-
tion of new generation pipe-rolling products
06. Use of domestic tube-rolling products in
the implementation of foreign projects by Rus-
sian companies.

O7. Development of projects for the transfer
of water resources to regions in need

TT. Negative changes in the structure of for-
eign trade associated with the sanctions regime
and lockdowns from the second wave of the
COVID-19 pandemic.

T2. Instability of prices and energy consump-
tion in the world market

T3. Increase in the dynamics of movement of
factors of production abroad

T4. Protectionist policy of the states of the
Anglo-Saxon world

TS. Monetary relations and speculative
games in stock markets

T6. Protracted recession in the domestic and
global financial markets

T7. Lack of protectionism in the domestic
policy of the state. Uncontrolled export of

raw materials in the form of scrap and other
resources abroad.

Source: Compiled by the author

The state, represented by ministries and departments, should set tasks for the
implementation of the necessary measures to ensure the economic security of the
industrial complex both at the current moment and in the future [7], [8].

Thus, the substantive part of the function of public administration is the pro-
cess of developing an appropriate solution, its practical implementation, including
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through the development of conceptual and program-targeted strategic planning
documents, and control of the actual results obtained.

In light of this, for pipe-rolling enterprises an important task in the direction of
the formation of a modern architecture of their activities on the basis of the current
strategic planning documents of the state aimed at the economic development and
security of the country is their systematization for their expert assessments, the
choice of priorities and "brainstorming" to form their own strategic plan for future
activities (Table 2).

Table 2. Legislative framework in force for December 2021 for the imple-
mentation of the strategic national priority "Economic Growth"

Main directions,
decrees, laws

— Main directions of activities of the Government of the Russian Fed-
eration for the period up to 2024 (approved by the Chairman of the Govern-
ment of the Russian Federation on 09.29.2018)

— Decree of the President of the Russian Federation of May 7, 2012 Ne
596 "On long-term state economic policy"

— Fundamentals of the state policy of the Russian Federation in the Arc-
tic for the period up to 2035

— (approved by the Decree of the President of the Russian Federation of
March 5, 2020 N 164)

— Decree of the President of the Russian Federation of May 7, 2018 Ne
204 "On national goals and strategic objectives of the development of the
Russian Federation for the period up to 2024"

— The main directions of state policy in the field of increasing the energy
efficiency of the electric power industry based on the use of renewable
energy sources for the period up to 2024 (approved by the Order of the
Government of Russia dated January 8, 2019 Ne 1-r)

— Fundamentals of state policy in the field of using the results of space
activities in the interests of modernizing the economy of the Russian Fed-
eration and the development of its regions for the period up to 2030 (ap-
proved by the President of the Russian Federation on January 14, 2014 Ne
Pr-51)

— Decree of the President of the Russian Federation of May 7, 2018 Ne
204 "On national goals and strategic objectives of the development of the
Russian Federation for the period up to 2024"

— On the rates of export customs duties on goods exported from the
Russian Federation outside the customs territory of the Eurasian Eco-
nomic Union (Resolution of the Government of the Russian Federation dated
November 27, 2021 Ne 2068)

— On Amending the Rates of Export Customs Duties for Goods Export-
ed from the Russian Federation outside the States Parties to Agreements
on the Customs Union (Decree of the Government of the Russian Federation
dated October 27, 2021 Ne 1833)

— Federal Law "On Customs Regulation in the Russian Federation and
on Amendments to Certain Legislative Acts of the Russian Federation"
dated 03.08.2018 N 289-FZ (last edition of 02.07.2021 N 343-FZ)

— Decree of the President of the Russian Federation of August 16, 2021
Ne 478 "On the National Snti'cﬂl:]:llptiﬂl] Plan for 2021 - 2024"
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Concepts

— Concept of Iong-term socio-economic development of the Russian Fed-
eration for the period up to 2020 (approved by the Order of the Govern-
ment of Russia of November 17, 2008 Ne 1662-r, as amended by the Resolu-
tions of the Government of the Russian Federation of 10.02.2017 N 172, of
28.09.2018 N 1151)

— Concept for the development of hydrogen energy in the Russian Fed-
eration (approved by the Order of the Government of the Russian Federation
dated August 5, 2021 Ne 2162-r)

Strategies

— The strategy of economic security of the Russian Federation until 2030
(approved by the Decree of the President of the Russian Federation dated May
13,2017 Ne 208).

— Strategy for the development of the Arctic zone of the Russian Federa-
tion and ensuring national security for the period up to 2035 (approved by
the Decree of the President of the Russian Federation of October 26, 2020)

— Strategies for the socio-economic development of Siberia until 2020
(Approved by the Order of July 5, 2010 Ne 1120-r as amended on December
26,2014)

— Strategy of socio-economic development of the Far East and the Bai-
kal region for the period up to 2025 (approved by the order of the Govern-
ment of the Russian Federation dated December 28, 2009 Ne 2094-r.)

— Strategy of socio-economic development of the North Caucasian Fed-
eral District until 2025 (approved by the Order of the Government of Russia
dated September 6, 2010 Ne 1485-r)

— Energy Strategy of the Russian Federation until 2035 (approved by
the Decree of the Government of the Russian Federation dated June 9, 2020
Ne 1523-1)

— Strategy of environmental safety of the Russian Federation for the
period up to 2025" (approved by the Decree of the President of the Russian
Federation of 19.04.2017 Ne 176)

— Draft Order of the Government of the Russian Federation "On Ap-
proval of the Strategy for the Development of the Financial Market of the
Russian Federation until 2030" (Date of publication: 09.13.2021)

— Strategy of scientific and technological development of the Russian
Federation until 2035 (approved by the Decree of the President of the Rus-
sian Federation of 01.12.2016 N 642)

— Draft Strategy for innovative development of the construction indus-
try in the Russian Federation until 2030. (Developed by the Ministry of
Construction and Housing and Utilities of the Russian Federation, 2016)

— Strategy for spatial development of the Russian Federation for the
period up to 2025 (approved by the order of the Government of the Russian
Federation dated February 13, 2019 Ne 207-r)

— Strategy for the development of additive technologies for the period
up to 2030 (approved by the Government of the Russian Federation dated
July 14,2021 Ne 1913-r)

— Strategy for the development of competition and antimonopoly regu-
lation in the Russian Federation for the period up to 2030 (approved by the
Protocol of the Presidium of the FAS Russia

— from 03.07.2019 Ne 6)
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State programs

— State program "Social and economic development of the Arctic zone
of the Russian Federation" (Approved by the Government Decree of March
30,2021 Ne 484)

— State program '"Social and economic development of Kaliningrad
Oblast" (Approved by the Decree of the Government of the Russian Federa-
tion of 15.04.2014 Ne 311 with amendments dated 14.04.2021, approved by
the Resolution of the Government of the Russian Federation of March 31,
2021 No. 500)

— State program "Social and economic development of the Republic of
Crimea and the city of Sevastopol" (Approved by the Resolution of the
Government of the Russian Federation of January 30,2019 N 63, as amended
on March 31, 2021)

— State program "Social and economic development of the Far Eastern
Federal District" (approved by the Decree of the Government of the Russian
Federation of 15.04.2014 Ne 308 with amendments of October 30, 2021)

— State program "Development of the North Caucasian Federal Dis-
trict" (approved by the Decree of the Government of the Russian Federation
of 15.04.2014 Ne 309 (as amended on March 31, 2021)

— State program ""Development of federal relations and creation of con-
ditions for effective and responsible management of regional and munici-
pal finances" (approved by the Government Decree of May 18, 2016 Ne 445,
as amended on September 22, 2021)

— State Program "Energy Development" (approved by the Decree of
the Government of the Russian Federation dated April 15, 2014 Ne 321., as
amended on July 31, 2021)

— State program "Reproduction and use of natural resources" (approved
by the Government Decree of April 15, 2014 Ne 322., The passport has been
changed from April 18, 2021 by the Russian Government Resolution N 515
of March 31, 2021)

— State program "Environmental Protection" (approved by the Govern-
ment Decree of April 15,2014 Ne 326. The name has been changed since April
13, 2019 - Resolution of the Government of the Russian Federation of March
29,2019 N 362)

— State program "Development of the nuclear power and industrial com-
plex" (approved by the Government Decree of June 2, 2014 Ne 506-12, as
amended on September 29, 2021)

— State Program of the Russian Federation "Economic Development and
Innovative Economy" (approved by Decree of the Government of the Rus-
sian Federation dated April 15, 2014 Ne 316 as amended by decrees of the
Government of the Russian Federation dated 20.11.2021 Ne 1998)

— State program "Effective involvement of agricultural land in the turn-
over and development of the reclamation complex" (approved by the Gov-
ernment Decree of May 14, 2021 Ne731)

— State program "Public finance management and regulation of finan-
cial markets" Approved by the Decree of the Government of April 15, 2014
Ne 320, the Passport was changed from January 8, 2021, approved by the
Decree of the Government of Russia of December 30, 2020 N 2386)

— State program "Development of foreign economic activity" (approved
by the Government Decree of April 15, 2014 Ne 330, as amended on March
31,2021)

— State program "Development of shipbuilding and equipment for the
development of shelf deposits" (approved by the Government Decree of
March 31, 2017 Ne 374, as amended on October 18, 2021)
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— State program "Development of the aviation industry™ (approved by
the Government Decree of April 15, 2014 Ne 303., as amended on March 29,
2021)

— State program "Development of the military-industrial complex" (ap-
proved by the Government Decree of May 16, 2016 Ne 425-8., as amended
on March 29, 2021)

— State program "Development of industry and increasing its competi-
tiveness' (approved by the Government Decree of April 15, 2014 Ne 328.,
Passport changed from April 17, 2021 - Russian Government Resolution N
505-20 of March 31, 2021)

— State program "Scientific and technological development of the Rus-
sian Federation" (approved by the Government Decree of March 29, 2019
Ne 377.)

Forecasts and
plans

—  Forecast of Tong-term socio-economic development of the Russian
Federation for the period up to 2030 (Approved by the Prime Minister of
Russia on March 23, 2013 Ne DM-P13-1795)

— Action plan for the implementation of the Fundamentals of State
Policy of the Russian Federation in the Arctic for the period up to 2035
(approved by the Order of the Government of the Russian Federation of April
15,2021 Ne 996-1)

— List of initiatives for the socio-economic development of the Russian
Federation until 2030. (approved by the Order of the Government of the Rus-
sian Federation of 06.10.2021 N 2816-r)

— Action plan for the implementation of the Strategy of Social and Eco-
nomic Development of Siberia until 2020 (approved by the Order of the
Government of Russia dated June 17, 2014 Ne 1069-r in the current edition of
October 13, 2017)

— Action plan for the implementation of the Energy Strategy of the Rus-
sian Federation for the period up to 2035 (approved by the order of the
Government of the Russian Federation dated June 1, 2021 Ne 1447-r)

— Detailed schedule for the implementation of the state program of the
Russian Federation "Development of foreign economic activity" for 2020
and the planning period 2021-2022 (approved by Order of the Ministry of
Economic Development of the Russian Federation of June 23, 2020 N 366)

— Implementation plan for the Spatial Development Strategy for the
period up to 2025 (approved by the order of the Government of the Russian
Federation dated December 27, 2019 Ne 3227-r.)

— Plan to achieve the national development goals of the Russian Federa-
tion for the period up to 2024 (approved in order to implement the Decree of
the President of the Russian Federation of May 7, 2018 Ne 204 "On national
goals and strategic objectives of the development of the Russian Federation
for the period until 2024")

— Anti-corruption plan in the Ministry of Economic Development of
Russia for 2021-2024 (approved by order Ne 570 of the Ministry of Economic
Development of Russia on September 24, 2021)

Source: Compiled by the author based on data from [9], [10], [11].

Conclusion

The legal framework for the implementation of the state strategic national pri-
ority "Economic Growth" should be the main tool for the formation of expert
assessments for the correct choice of priorities and further "brainstorming" on the
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development of a strategic plan for the development and ensuring the economic
security of Russian pipe-rolling enterprises. A clear balance of the relationship
between the pipe rolling business and government authorities is the key to achiev-
ing intensive economic growth and an overall improvement in the quality of life
of the country's population. Consolidation of efforts is impossible without ensur-
ing the planning of strategically important areas at the state level. For this, the
Government of the Russian Federation should use all the resources in its hands
aimed at the development and effective functioning of enterprises: improving the
regulatory legal framework, improving relations between business and govern-
ment, monitoring, control, financing, coordination of development strategies and
programs, preferential taxation, etc. The time has come for urgent, radical and
comprehensive decisions.
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Abstract. The article lists the main internal threats to the economic security
of the Russian state (such as. insufficient efficiency of the public administration
system and slow implementation of strategic planning mechanisms into practice;
imperfection of federal and regional policies, growth of regional differentiation,
imperfection of the current legislation in the field of development and ensuring
the country's security; lack of long-term state industrial policy, the decline in the
backbone industries, in technological development and science, internal threats
to the sovereignty and territorial integrity of Russia - terrorism and extremism,
organized crime) and their impact on the domestic pipe industry. Vulnerabilities in
the regulatory framework are revealed that require further improvement.

Keywords: economic security, pipe rolling mills, internal threats, public
administration, regulatory framework

Introduction
The stability of the economic development of the Russian Federation directly
depends on the economic security of the industrial complex, the structure of which
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includes pipe-rolling enterprises, as a foundation for generating innovative devel-
opment, creating an active part of capital, using the latest technologies, economic
methods and management of the country as a whole [1]. In this regard, it is funda-
mentally important to identify real threats to the state and draw a parallel between
them and economic threats to the pipe rolling industry. The topic of economic
security is becoming increasingly relevant and, as a result, the characteristics of
its most important threats, such as unfair competition, corruption, bureaucracy, an
increase in property differentiation of the population, deformation of the structure
of the Russian economy, an increase in the unevenness of socio-economic devel-
opment of regions, criminalization of society [2]. An urgent task today is to reveal
the essence of this problem and related issues, to identify real threats, in order to
find reliable and effective methods of solving them in the future.

Parallel between internal threats to the economic security of the Russian
Federation and threats to the pipe-rolling complex

Let us consider how the main internal threats affecting the Russian Federation
affect the pipe-rolling complex.

The imbalance of the financial system, continued dependence on the ener-
gy sector, weighed down by the coronavirus pandemic, led the fuel and energy
complex to a situation where the economic recovery gave way to a critical reces-
sion and the survival of many companies is under threat. The situation is further
complicated by a possible long-term decline in oil demand. For the pipe rolling
industry, this, first of all, led to the fact that in 2020-2021 the segment of oil and
gas pipes (OCTG, line pipes and LDP) was most affected, and the segment of
industrial pipes - to a lesser extent. After a record high reached in 2019, the global
market for all steel pipes declined by 10% and for threaded OCTG pipes by 31%.
[3] Thus, the unfavorable global macroeconomic situation caused by COVID-19
lockdowns, volatility in oil prices and restrictions on oil production by OPEC+
countries led to the destruction of foreign economic partnerships between pipe
exporters, i.e. to the end of the supply chain, both internal and external. Moreover,
the interruption of external supplies, which, unfortunately, has nothing to replace
in the domestic market, has become especially painful [4]. The decline in prices
and consumption of energy resources in the world market led the pipe-rolling in-
dustry to a decrease in the flow of investments and negatively affected the finan-
cial activities of enterprises. As a result, there are losses in tax payments, which
negatively affects the budgetary funds of the Russian Federation.

The solution to this problem can be the adoption of systemic decisions by the
state for the modernization of the Russian energy sector by moving away from the
raw material development model, i.e. implementation of projects for deep process-
ing of oil and gas with the receipt of chemical and petrochemical products with
high added value, which, in turn, will contribute to an increase in demand for Rus-
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sian pipe products. Deep processing of hydrocarbon resources within the country,
requiring the implementation of strategic projects in the field of technology, re-
search and development, should be provided with state guarantees for the safety
of long-term investments of investors in the oil and gas and chemical industries,
as well as a decrease in the interest rate on loans, the transformation of lending for
business into available source of investment. At the same time, the emphasis was
placed on a clear relationship between the strategies for the development of the
petrochemical industry and the Russian pipe-rolling industry. In the development
strategy of the state, it is necessary to tighten control over illegal financial activi-
ties for the withdrawal of funds abroad: to conduct constant financial monitoring
of compliance with currency and customs legislation, as well as to strengthen the
responsibility of the inspection authorities [4].

In turn, corruption, excessive bureaucratization of state structures, redundancy
of licensing powers have led to the fact that the Russian industrial business, not
seeing clear guidelines and transparent state policy, is forced to engage instead of
the true implementation of various innovative developments aimed at reducing the
cost of production and increasing profits under the laws commercial competition,
but empty and meaningless bureaucratic "innovations" for society, which increase
the importance of the streams of official documents with mandatory procedures
for approvals, endorsements, etc.

This leads to the fact that the share of budgetary funds is spent on the main-
tenance of the bureaucratic nomenclature, which is constantly growing, outstrip-
ping the growth of income from the total volume of production (Wagner's law
has acquired a hypertrophied form) [5]. That is, the bureaucracy has turned into
a separate "industry", which is characterized by work to increase its own income,
divorced from the interests of society and taking control of all the leading levers
of government in the country, thereby slowing down its economic growth. This
system, like an octopus, can eventually paralyze the economy, suppressing by
administrative methods any resistance from business and creating fertile soil for
corruption to flourish, showing complete indifference to the living standards of the
population and the national interests of the country.

What, if not a manifestation of a corruption component and imperfection of
state regulation of industries, could, for example, create an opportunity for the
construction in Surgut, Khanty-Mansiysk Autonomous Okrug, a new pipe-rolling
plant within the framework of an investment project to create a joint venture that
produces welded oil pipes, implemented by the Italian by Tenaris SA (The compa-
ny's production facilities are located in Argentina, Brazil, Canada, China, Colom-
bia, Italy, Japan, Mexico, Romania, the USA and Venezuela, in 2020 additional
facilities in the USA - the former American division) and the Russian transna-
tional company PJSC "Severstal" (Production the company's facilities are located
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in Russia, Latvia, Poland, Italy, Canada, Guinea and the USA) [6]? The share of
Severstal in the joint venture will be 51%, Tenaris will control the remaining 49%.
We repeat that there is an overproduction of oil and gas pipes in the Russian pipe
market amid restrictions on the OPEC+ deal, oil price volatility, sanctions meas-
ures and numerous lockdowns from COVID-19. Domestic production capacity
for OCTG, line pipes and LDP is only 58% utilized. And the capacity of the plant
under construction will be 300 thousand tons of pipes per year and it is planned
that the supply of products for the oil and gas infrastructure will be carried out in
Russia and the CIS. This speaks of another seizure of the domestic market by a
foreign investor and "capital flight" abroad. The next aspect is that, although the
share of the Khanty-Mansiysk Autonomous Okrug in the all-Russian oil and gas
production amounted to 40.9% and for the period of 2021, 2,029 new production
wells were commissioned [7], [8], but for the construction and the further oper-
ation of the pipe rolling mill requires a large number of workers, which, as you
know, is a deficit in the northern regions, as well as the lack of infrastructure for
their residence. All this leads to an increase in the cost of the final product and is
the result of an inconsistent policy between pipe manufacturers and the lack of a
regulatory role for government agencies.

Corruption is observed in the lobbying of narrow vested interests of individual
companies, as well as in the conduct of unfair tenders. The legislative base with
excessive bureaucratic "subtleties" makes it possible to find illegal loopholes and
the customs authorities.

An equally important problem for the economic security of the industrial com-
plex and the successful conduct of business is the unpredictability of tax policy
and the lack of a clear definition of non-tax payments.

The most acute moment has come, requiring an urgent set of organizational
and institutional measures to create a rational bureaucracy, that is, to increase the
efficiency of the civil service and establish a public legal status for civil servants
of the Russian Federation. That is, a kind of optimization of executive authorities,
their structures and divisions, taking into account real needs, avoiding negative
impact on socio-economic processes and ensuring the rational distribution of hu-
man and material resources.

To do this, from January 1, 2021, by order of the President of the Russian
Federation Vladimir Vladimirovich Putin and the Government of the Russian Fed-
eration, a new system of control and supervisory legislation was launched, the so-
called "Regulatory Guillotine", created to take stock of all current and mandatory
business requirements in order to understand whether they comply to modern re-
alities. This reform is carried out by abolishing all irrelevant regulatory acts in the
field of supervision and control, as well as building a new, modern, effective sys-
tem of state control (supervision) aimed at reducing socially significant risks. "The
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work is carried out in two directions: first - building a new system of mandatory
requirements corresponding to the modern level of technological development and
a risk-oriented approach; the second is the establishment of detailed rules related
to the organization of control and supervisory activities [9]. The implementation in
practice of this reform in the system of state and municipal services will also help
to reduce the field for manifestations of corruption: increasing the transparency of
the civil service for civil society, deep implementation of ethical standards. The
problems of excessive bureaucratization of state structures, redundancy of licens-
ing powers and anti-corruption in the Russian Federation should become part of
the practice of regular parliamentary hearings and socio-political discussions in
the media so that in the process of their discussion the opportunity is realized to
solve one of the most difficult tasks of implementation of anti-corruption policy.
Indeed, back in 500 BC, the great Chinese philosopher Confucius, in his teaching
on public administration, said: "All the problems in this world arise from the fact
that things are not called by their proper names <...> ... from that and fight or greet
them - not even a wise man can decide".

This internal threat smoothly flows into another, causing economic damage
both to the national interests of the Russian Federation as a whole, and to all
economic sectors separately, destroying social and economic stability in society.
This is the lack of efficiency of the public administration system and the slow
introduction of strategic planning mechanisms into practice. The Government of
the Russian Federation, having the opportunity to prepare the consolidated part of
the Strategic Forecast and further planning of the economic development of the in-
dustrial complex of the state, in strict subordination with the territorial scheme of
the distribution of productive forces, which is the responsibility of the Ministry of
Economic Development of the Russian Federation, consisting of 37 departments
with a total number of more than 2,000 people, does not provide a positive effect.
The methodological recommendations of the Ministry of Economic Development
are formed in such a way that they mainly reflect the needs of the Ministry and do
not solve the urgent problems of the industrial complex. The strategy of the state
should be a clearly verified package of documents, which, like a high-precision
tool, should be developed by specialists who will have to implement it, while all
state institutions should be directly involved in this. The Bulletin of the Accounts
Chamber of the Russian Federation of 2020 Ne 1 (Public Administration), present-
ed by the Chairman of the Accounts Chamber of the Russian Federation, Alexei
Kudrin, presents a report covering the entire system of goal-setting of the Govern-
ment and subordinate state bodies, on the results of the expert and analytical event
"Strategic audit of the formation and achievement of performance indicators of
federal bodies executive power, the activities of which are led by the Government
of the Russian Federation, in 2017-2018 and the past period of 2019 ", which
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made a very disappointing conclusion: "...The system of strategic planning of the
activities of the Federal Executive Bodies is currently unbalanced and ineffective,
insufficiently regulated and methodically provided, with a low level of control
and executive discipline. In this state, it does not contribute to the achievement of
national goals and requires improvement ... <...> ... The system of strategic plan-
ning in the Russian Federation is practically absent, the goals of the authorities
are not linked with each other and with the requirements of the President and the
government and do not coincide with the project activities of the Government, are
determined formally, but their achievement is not monitored" [10]. All this under-
mines the desire of large industrial business to think about its economic growth in
an alliance with state institutions of power and rely on the ineffectiveness of deci-
sions of the Ministry of Economic Development of the Russian Federation, whose
tasks are essentially indicated in the name itself. Thus, PJSC "Pipe Metallurgical
Company" together with the innovation center "Skolkovo", relying on the Strategy
for the Development of Additive Technologies for the Period up to 2030 and the
State Program of the Russian Federation "Economic Development and Innovative
Economy" at the end of 2021 completed the costly process of the first stage of the
automation project systems of operational management of production, including
the planning and execution of production at its enterprises, which are part of the
Russian division of the company, launched in 2018, designed to provide flexibil-
ity in behavior in a rapidly changing market through continuous planning, timely
input of up-to-date data on the market, orders and existing restrictions [11]. The
project is being implemented by specialists from one of the 10 largest American
IT companies, Digital Business Services. At the same time, do not forget that the
service bases of the software product introduced at PJSC TMK are located on
US-owned platforms. In today's political situation, the most acute question arises
about the expediency of invested funds and ensuring information security of a
strategically important industry for our state.

In the light of even such a single example, the state is required to urgently im-
prove the existing system for managing the country's scientific and technological
development in order to overcome the critical external dependence on the import
of foreign technologies and equipment, that is, large-scale import substitution pro-
grams aimed at modernizing the economy based on a new technological order.
Namely, urgent reform of the strategic planning system with the centralization
of key functions at the level of the President of Russia. So the RF Government
Decree of 15.04.2014 Ne 316 (revision of 20.11.2021) "On approval of the state
program of the Russian Federation" Economic development and innovative econ-
omy ", namely the Passport of subprogram 8" Improvement of the system of state
strategic management "of the state program Of the Russian Federation "Economic
development and innovative economy" (as amended by the Decree of the Govern-
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ment of the Russian Federation of 31.03.2021 N 513) and issued the Decree of the
President of the Russian Federation of November 8, 2021 Ne 633 "On the approval
of the Fundamentals of state policy in the field of strategic planning in the Russian
Federation", where the latest developments of leading countries such as Japan,
China, USA, etc. were taken into account and adapted to the Russian reality in the
field of economic security.

From here follows an internal threat (Figure 2): imperfection of federal and
regional policies, as well as the current legislation in the field of development
and ensuring the economic security of the country, which inevitably lead to an
increase in the differentiation of regions. The inconsistency of their development,
unfortunately, already laid down at the upper legislative level, seriously impedes
the normal socio-economic development of regions and leads both to financial
losses, losses of labor and natural resources, and to the accumulation of interre-
gional imbalances. Moreover, these problems cannot be eliminated by the own
efforts of regional and municipal authorities, they are characterized by their bru-
tal stability and are repeated from year to year. And from the federal level, they,
within the framework of modern macroeconomic policy, are insufficiently taken
into account, significantly reducing the effectiveness of the state policy itself and
giving rise to the destruction of natural economic and social ties between Russian
territories, creating great difficulties for the regions.

There are many factors leading to the imbalance that has formed over the
years. As an example, consider JSC "Volzhsky Pipe Plant", designed, built and
started producing its first products back in 1970, when all the feasibility studies
were taken into account for this, which ultimately influenced the cost of the final
product. In particular, the Volzhskaya HPP supplied electricity to the plant with
minimal losses during transportation. (The hydroelectric power station was put
into operation on September 10, 1961 for the development of regional industry,
and the excess capacity could be successfully transmitted over distances of more
than 2000 km. The construction of the Volzhsky city began in 1954 as a large
industrial center of the Lower Volga region (the satellite city of Volgograd), in
parallel with the construction of a hydroelectric power station). Today, expensive
electricity for the most powerful energy-intensive innovative JSC "Volzhsky Pipe
Plant" comes from Volzhskaya CHPP-2 by burning fuel, which, in turn, is accom-
panied by CO, emissions into the atmosphere. And there are many such examples
that affect the competitiveness of the pipe-rolling industry with a simultaneous
economically unfavorable climate for the entire region.

The unsettledness of the spheres of regional, municipal and federal respon-
sibility is also manifested in the insufficient accuracy of strategic documents on
the long-term spatial development of Russia and the influence of large investment
projects of national importance on the development of regional economies, which
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further affect the outflow of capital from the country. An example is the same
construction of a pipe-rolling plant in Surgut. And if we consider the construction
and commissioning of the "Eastern Siberia - Pacific" Ocean oil pipeline with a
length of the Russian part of the transport system of almost 5 thousand kilome-
ters, passing through 6 regions (the Republic of Sakha (Yakutia), Irkutsk, Jewish
Autonomous and Amur Oblasts, Khabarovsk and Primorsk Krais) , then its im-
pact on the economy of these regions is extremely insignificant compared to the
amount of investments made, that is, for example, the number of permanent jobs
in the "Transneft-Vostok" company serving the pipeline is only 0.12% of the total
number of employees in the indicated regions. This entails a massive outflow of
the population from depressed territories to prosperous regions, the country's eco-
nomic and social space is being torn apart, and labor resources for the economic
development of both regions and, naturally, industries located in these territories
are reduced.

The COVID-19 pandemic has made negative adjustments to the habitual way
of life of the citizens of our country and, of course, significantly influenced the
structure of the economy: incomes of citizens and the manufacturing sector have
decreased, unemployment has increased, the form of employment and work or-
ganization formats have been modified, circumstances have been created to search
for additional sources of income in order to maintain solvency. Social support, not
included in health care costs demanded from the state a redistribution of budgetary
funds. Numerous lockdowns were not just a random factor that caused a change in
the behavior of government bodies and business, but became the final transition to
the final stage of the systemic crisis of the global economy model. And the most
difficult thing in these circumstances for business was the development of a sec-
toral policy that would help fit into the process of innovative development of the
industrial complex. Not to capitalize on the problem, but to ensure that pipe-roll-
ing production meets the ever-growing social requirements. It is the correct under-
standing of the desires of society that becomes the key to success in business, and
not only for pipe manufacturers.

The introduction of innovative solutions and the development of scientific po-
tential are becoming critically important for the development of the entire econ-
omy of the country and, in particular, for the domestic pipe-rolling complex. But
today Russia is seriously lagging behind the world leaders in the scientific, scien-
tific, technical and innovation spheres of the domestic economy, which is due to a
number of problems. This group includes problems caused by the lack of a unified
management and regulatory system in terms of resolving the issue of integrating
scientific, technical and industrial policies, providing state benefits, corruption and
bureaucratic components, etc. The key document that determines the vector of
development of science in the country is the "Strategy for the Scientific and Tech-
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nological Development of the Russian Federation", approved by the decree of the
President of the Russian Federation dated December 1, 2016 Ne 642 (As amended
by the Decree of the President of the Russian Federation dated 03.15.2021 Ne
143). At the same time, the goal of scientific and technological development is de-
fined as ensuring the independence and competitiveness of the Russian Federation
by creating an effective system for building up and using the intellectual potential
of the nation [12].

The pipe rolling business, along with other domestic industries, clearly under-
stands that the gap with developed countries in terms of scientific and technologi-
cal development will increase significantly from year to year, and this threatens to
lose markets for Russian products. Although large pipe-rolling companies (PJSC
TMK) today occupy leading positions in Russia in introducing digital technolo-
gies into administrative processes, unfortunately, they are not directly related to
production.Understanding the need to invest in the creation of new technologies
to ensure their competitiveness, pipe enterprises are interested in switching to in-
novative technological production processes that are not inferior to world leaders,
but in practice it is difficult to only focus on commercial technologies that have
long been tested in the world and, at least, maintain the already achieved positions.
For this, the pipe metallurgical company, for example, develops and improves pipe
products, conducts experimental tests, evaluative tests and advanced scientific re-
search on the basis of the TMK scientific and technical center in Skolkovo (Mos-
cow) and the Russian Research Institute of the Pipe Industry (RusNITI) (Chelya-
binsk) [3]. Positioning itself as a company at the peak of high technologies, PJSC
TMK, along with all others, faces key barriers to the innovative transformation
of the industry, caused by ineffective interconnection between federal executive
authorities, business and science. Although the state allocates huge funds for the
implementation of the "State Program of the Russian Federation" Scientific and
Technological Development of the Russian Federation ", approved by Decree of
the Government of the Russian Federation Ne 377 dated 29.03.2019, which in-
cludes a number of subprograms (Development of national intellectual capital,
Ensuring the global competitiveness of Russian higher education , Fundamental
scientific research for long-term development and ensuring the competitiveness
of society and the state, Formation and implementation of complex scientific and
technical programs according to the priorities of the Strategy of Scientific and
Technical Development of the RF, as well as scientific technological and innova-
tive development in a wide range of areas, Infrastructure of scientific, scientific,
technical and innovative activities) [13], but the Russian pipe-rolling industry is
faced with an imperfection of the regulatory framework, which has problems of
a huge bureaucratic nature, the presence of corruption and difficulties in the di-
alogue between industry and science, sometimes thinking in terms of theories,
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placed by the state in harsh conditions for earning money for its self-existence
divorced from life. Also, a serious threat to the economic security of enterprises,
if their innovative development is necessary in a highly competitive environment,
is an acute shortage of young specialists, to whom most universities do not pro-
vide the competencies necessary for the industry, since the curricula of specialties
do not correlate with the modern needs of the industry, university teachers are
sometimes very far from practical knowledge, and the race for "degree of gravity"
dictated by the Ministry of Science and Higher Education, ousted qualified pro-
duction specialists from the educational process.

The development of the country's economic and political life is directly de-
pendent on such extremely negative and socially dangerous phenomena as terror-
ism, extremism and organized crime, which threaten the sovereignty and territorial
integrity of Russia, enterprises of the country's industrial complex, which includes
the pipe industry.

The national security of the Russian state was affected by such a dangerous
social phenomenon as the rampant organized crime associated with corruption at
all levels of government and leading to such manifestations as raider seizures of
enterprises, leading to negative consequences in the economic and social spheres
of society.

Of particular concern is also the most dangerous threat - a negative and very
complex social phenomenon - extremism, specifically its manifestations on the
territory of the Russian Federation, union states, and in general in the post-Soviet
space, which poses a threat to security, both for the economy of our country, and
and for the Russian society. Its vivid demonstration in our country was the events
known as the first and second Chechen wars, which led to a complete collapse
with the subsequent restoration of the economy and infrastructure of the republic.
Extremism and all its types are constantly transforming, acquiring very sophisti-
cated and even more dangerous for society and the state. So terrorism, as one of
the manifestations of extremism, is also not something stable, but is constantly
mutating like malicious viruses. At the same time, in the course of its modifica-
tion, for example, such a "newfangled" course as Green terrorism, which entered
our representation in the late 80s, was formed. It is expressed in the actions of the
so-called environmental "green" groups aimed at undermining the economic secu-
rity of the industrial complex of Russia and the state as a whole, sponsored from
abroad by competitors and special services of hostile countries. A striking example
of recent days is the actions of the "green" to ban the construction, and now the
operation of Nord Stream 2, which allegedly affects the ecology of the Baltic Sea.

Conclusion

The global financial crisis makes one think about the formation of a new con-
cept of economic security, which guarantees the country's independence, the sta-
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bility of its development and territorial integrity, an improvement in the quality of
life of people, the development of science and technology. This requires a process
of continuous improvement of the state's regulatory framework in connection with
the very dynamic, contradictory trends and events in the modern world, which are
reflected in the internal threats of our state. It is necessary to create and implement
conditions that will ensure the economic security and independence of our state,
which poses serious challenges for the pipe-rolling industry, since the production
of pipe products manufactured with the intensive use of the latest technologies is
associated with the successful development of all related industries of the Rus-
sian economy. It is necessary to consolidate the efforts of domestic business and
government agencies to ensure joint planning of strategically important areas for
economic growth. For this, the Government of the Russian Federation should use
all the resources in its hands aimed at the development and effective functioning
of enterprises: improving the regulatory legal framework, improving relations be-
tween business and government, monitoring, controlling, financing, coordinating
development strategies and programs, preferential taxation, etc.
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Abstract. The article analyzes the main indicators of the economy of the Trans-
Baikal Territory, on the basis of which it is concluded that there is a need for
further development of enterprises whose main activities are aimed at mining.

The article considers topical problems and promising directions for
sustainable development of the city-forming enterprise of the Trans-Baikal PJSC
"PIMCU" in conditions of economic risks associated with unstable prices in the
natural uranium market, a high degree of development of existing mines, the need
to diversify production. To solve the main tasks aimed at ensuring sustainable
development of uranium mining enterprises in the Trans-Baikal Territory, a
mechanism has been implemented for assessing the economic efficiency of
innovative activities at enterprises of the uranium mining sector of the economy. A
variant of using financial and economic models for assessing economic efficiency
with the subsequent use of factor analysis for making managerial decisions at all
stages of the life cycle of innovative projects is proposed.
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Keywords: regional economy, city-forming enterprises, factor analysis, socio-
economic development, financial and economic modeling, economic efficiency,
mineral resources complex, innovations.

Currently, the main share of self-produced goods of the Trans-Baikal Territory
is mining in the period from 2018 to 2020, it takes 54-67%, and by 2024 it reaches
75% (table Nel).

It should be noted that the issue of developing an effective strategy for the
development of uranium mining enterprises, which will ensure the sustainable de-
velopment of city-forming enterprises in conditions of economic risks associated
with unstable prices in the natural uranium market, is gaining increasing relevance
and significance for the regional economy. The need to solve this problem is as-
sociated with both economic and social risks, since uranium mining in this region
is city-forming.

In addition to the sensitivity to prices, it should be noted that there is a high
degree of development of existing mines and the need to accelerate the commis-
sioning and reaching the design capacity of new ones.

Table Nel.

Forecast of socio-economic development of Zabaykalsky Krai for 2022 and the
planning period 2023 and 2024 [2]

Unit of re- re- re- re-

port | port | port | port LU

Indicators measure-
ment 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

The volume of

shipped goods of

own production, mill. rub 164 | 198 | 222 | 261 | 316 | 364 | 379

works and services : : 109 | 654 | 424 | 003 | 429 | 634 | 220

performed on their

own, total, incl.:

Mining mill. rub 104 | 132 | 154 | 188 | 239 | 273 | 284
T 393 | 800 | 596 | 423 | 030 | 134 | 059

Manufacturing mill. rub 24 28 28 31 33 43 45

industries T 242 | 895 | 651 | 089 | 162 | 895 | 651

Electricity, gas and 32 33 36 38 40 43 45

steam supply: air \mill. rub. | 2551 075 | 59 | 232 | 825 | 986 | 746
conditioning

Krasnokamensk is the second largest city of Zabaykalsky Krai, located in the
southeastern part of the Krai and is the regional center of the municipal district
"City of Krasnokamensk and Krasnokamensk District" of Zabaykalsky Krai.
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Based on the data presented in table Ne 2, the following should be noted:

1. The main reason for the decline in the population is the migration outflow
(decline) of the population associated with the attraction of workers from other re-
gions by the city-forming enterprise to work on a rotational basis or on the basis of
fixed-term employment contracts; implementation of the PISC "PIMCU" program
for headcount optimization in order to break even by reducing costs and eliminat-
ing losses in all areas of activity.

2. The index of industrial production for large and medium-sized organizations
of the city of Krasnokamensk in 2020 amounted to 111.67%, including by type of
economic activity (mining - 114.98%; processing industries - 98.57%; provision
of electricity, gas and steam; air conditioning - 98.79%; water supply; sewerage,
waste collection and disposal, activities to eliminate pollution - 99.86%).

The economy of the urban settlement "City of Krasnokamensk" is largely de-
pendent on the city-forming enterprise PJSC "PIMCU n.a. E.P. Slavsky ". The
total mineral resource base of PJSC "PIMCU" as of 01.01.2021 is 96.5 thousand
tons of uranium. The volume of coal production in 2020 amounted to 2.94 million
tons (less by 16.1% compared to the same period of the previous year) [2].

It should be noted that the deterioration of the financial position of PJSC "PIM-
CU" and, as a consequence, the inclusion of the reduction of production personnel
in the "revitalization" program of the enterprise compared to 2011 is associated
with a sharp drop in prices for natural uranium (see Figure Ne 2). However, at pres-
ent there is a positive upward trend, which, according to experts, should continue
(see Figure Ne 1).
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Figure 1. Dynamics of spot quotes for 2021
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Figure 2. Dynamics of spot quotations from 2006 to 2021

Based on the above, we can conclude that despite significant improvements
in the global uranium market (growth in spot adjustments), PJSC "PIMCU" also
needs to implement a set of technological measures to support the sustainable de-
velopment of Krasnokamensk and the economy of Zabaykalsky Krai as a whole.

In addition to the above, it is also necessary to note the main problems of the
development of the mineral resource complex Zabaykalsky Krai:

1) Solving the problem of balanced and simultaneous development of the Krai
as a mining region.

2) Insufficient development of infrastructure, which hinders the creation of
mining capacities.

3) Poor knowledge and readiness of known deposits for exploitation

4) The problem of the outflow of the population and the lack of qualified en-
gineers and workers.

To solve these problems at the enterprise level and, as a consequence, to ensure
the sustainable development of the economy of Zabaykalsky Krai, specialists from
the uranium mining sector (accounting for 29.6%) proposed a system for assess-
ing the economic efficiency of innovative projects at each stage of the life cycle,
adapted to the specifics of their innovative activities.

The innovation program should be aimed at achieving the main strategic goal
of uranium mining enterprises, which is to maximize the value of the mining busi-
ness for the shareholder by realizing the potential of the growing market. It should
be noted that this goal is the basis for formulating specific financial, economic and
market goals, which include: achieving revenue growth rates corresponding to or
exceeding the market growth rate; taking a leading position in the uranium market;
increasing production efficiency. The tasks set in the framework of the innovative
development program should ensure the achievement of its main goal. Since the
main goal of the program is to improve production efficiency, it is necessary to
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focus on the following tasks: cost reduction; increasing labor productivity; reduc-
ing the amount of losses at all stages of the technological chain; increasing the
efficiency of capital expenditures for field development.

There are several ways to improve production efficiency:

1. Improving operating activities. This path also provides for changes in cur-
rent activities, but is associated with more significant costs and - in some cases
- with longer implementation times. At the same time, the risk level ranges from
low to moderate.

2. Search, development and implementation of innovative solutions. It is to
this path that the most attention should be paid when solving the assigned tasks.
Activities affect both current and future activities; costs range from medium to
significant, implementation time - from moderate to long. The level of risk is usu-
ally quite high.

The effect of successful implementation of innovations is to strengthen po-
sitions in existing markets, as well as in the development and creation of new
markets.

Thus, in the context of the implemented program, innovations are new prod-
ucts or approaches to doing business, the use of which can significantly increase
the financial efficiency of a company or significantly reduce the consequences of
possible risks.

In the uranium mining industry, there are two main areas of innovation -
management innovation and technology innovation. Examples of innovations in
management include an innovative approach to organizing business processes
(procurement, repairs, etc.), innovative performance management systems and
the introduction of continuous improvement mechanisms. In the field of technol-
ogy, which is the main component of the process, innovation can cover geological
exploration, design and construction, mining and processing technologies, auto-
mation of production processes, environmental protection, industrial safety and
health, and other aspects.

To substantiate the adoption of management decisions in the process of cur-
rent work and on the basis of an analysis of implemented and planned innovative
projects at uranium mining enterprises, a methodology for assessing the economic
efficiency of innovative projects has been developed.

This methodology is based on recommendations for building financial and
economic models of projects (FEM) that make up the innovative activities of ura-
nium mining enterprises. The model simulates the production processes of the
technological chain and thereby allows assessing the effectiveness of one or an-
other innovative solution by means of monitoring key financial and economic in-
dicators: cost price, revenue, NPV, IRR, etc.

Depending on the specified target conditions (volumes of natural uranium con-
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centrate production by years) and restrictions (sequence of mining units, through-
put of processing capacities, year of putting mining units into development), the
model allows calculating the production profile, resources required for its imple-
mentation (operational and capital costs), and determines the main indicators of
the effectiveness of this scenario.

Comparison of various scenarios in terms of performance indicators allows us
to determine the best innovative solution from the point of view of the economy
for the long term, which is subsequently used to form the business plan of the
enterprise.

It should be noted that monitoring of economic efficiency is carried out at
each stage of the life cycle of an innovative project, which in turn is necessary for
making operational management decisions, for example: allocating money for a
project at the initiation stage, this issue is most relevant in a limited budget. Un-
der this condition, it is impossible to make an effective decision based solely on
the positive NPV of the project. It is necessary to have an idea of how this NPV
is obtained (cost reduction or increase in finished product output, etc.). To solve
this problem, a ranking scheme has been developed, which is part of the business
process for assessing the economic efficiency of innovative projects (Figure 3).
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Figure 3. System for assessing the economic efficiency of innovative projects at
each stage of the life cycle

EEES [



Scientific research of the SCO countries: synergy and integration

An important component of the methodological approach is the analysis of
planned and actual indicators of economic efficiency based on factor analysis,
which is a necessary component of the process of assessing economic efficiency,
presented in Figure 3, for making managerial decisions on a particular project
(closing a project, increasing funding, suspending a project, etc.).

To carry out the factor analysis of the cost, it is necessary to collect and sys-
tematize the primary analytics and the subsequent calculation of the cost of the
analyzed objects.

The value factor should be understood as any internal or external elements and
causes affecting the value of the value, causing positive or negative changes in its
dynamics. The criteria for recognizing processes or phenomena as cost factors can
be their significance in terms of the nature of the impact on the cost indicator and
controllability, i.e. the ability to provide targeted impact on them. [4]

Thus, to assess the economic efficiency of innovative projects and determine
key performance indicators and subsequent management decisions, it is proposed
to use financial and economic models with a subsequent analysis of planned and
actual indicators. This approach solves both operational problems, which are espe-
cially relevant for the city-forming enterprise PJSC "PIMCU", and long-term ones
(efficiency of commissioning new fields, the ability to see periods of failures and
the need to diversify production).
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Summary. In recent years, commitment to the principles of sustainable
development around the world has become an integral part of society and the
socio-economic development of countries. In response to the changing demands
of customers and regulators, the business models of economic entities in Russia,
as well as in the world as a whole, will be increasingly focused on the principles
of environmental, social and managerial responsibility (E — environmental, S
— social, G — governance, hereinafter — ESG), which is becoming an important
differentiating factor for individual economic entities in a highly competitive
Russian environment. ESG transformation takes place in all spheres. And
Russia is no exception: the largest economic entities are gradually introducing
ESG standards. However, the implementation of ESG initiatives can become a
serious challenge for many. Some economic entities are not yet immersed in ESG
topics, and some are forming an idea of the directions in which they should move
further, more fully assessing their risks and determining the future prospects for
the implementation of the Sustainable Development Goals. Such a large-scale
transformation in management at different levels - from corporate to national
needs the support of the state, the development of a balanced policy, the creation
of effective business incentives for various economic entities.
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At the moment, despite a rather deep conceptual elaboration of the understand-
ing of the need to take into account ESG factors in the activities of economic enti-
ties, many theoretical management issues within this agenda remain open. In this
article, it is proposed to consider the content of currently widely used terms related
to ESG, clarifying their formulations and noting the specifics.

The ESG approach in management consists of three main components: con-
sideration (and in many cases priority) of environmental factors in the company's
core business, social responsibility and the organization of effective corporate
interaction with all stakeholders. In the Russian Federation, it is at the stage of
formation, the scientific definition remains unformed.

The Principles of Responsible Investment (PRI) are a set of voluntary rules
developed and adopted by international investors in order to minimize the risks of
long-term investment by including social, environmental and managerial factors
in investment strategies. Developed by large institutional investors with financial
support from the United Nations Environment Programme (UNEP). The result
was the creation of the PRI Responsible Investment Association, whose mission
is to introduce the principles of sustainable development into the daily activities
of companies.

ESG factors into the investment decision-making process for better risk man-
agement and sustainable and long-term return on investment.

1. Environmental: climate change, greenhouse gas emissions, depletion of natu-
ral resources (including lack of drinking water), waste and pollution, deforestation.

2. Social: working conditions (including slavery, child labor), local communi-
ties, health and safety, gender composition

3. Managerial: remuneration of top management, bribery and corruption, polit-
ical lobby and donations, structure and gender composition of the board of direc-
tors, tax strategy, interaction with stakeholders, etc. (for more details, see Agenda
for the XXI Century, UN, 1992) [1].

ESG factors are only partially regulated by law. Most of them are advisory in
nature and act as guidelines for the sustainable development of economic entities.
Management mechanisms, in particular, identification and accounting in the pro-
cess of activity, are absent for many.

ESG risks are risks related to environmental protection, social problems and
corporate governance, as stated in the Principles of Responsible Investment, 2006
[2]. The management's disregard for environmental and social factors, the lack of
consideration of the opinions of stakeholders often entail risks that lead to irre-
versible consequences for the company's activities. Moreover, they can be both
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exogenous and endogenous in nature. Companies should regularly analyze the
information disclosed by competitors. This helps to detect additional risks in the
ESG area. At the same time, the results obtained should be provided to the boards
of directors. As risk profiles expand and ESG risk assessment becomes more ef-
fective, companies need to take a step back and analyze their risk management
process as a whole. Indicators such as the probability and impact of ESG risks
should be taken into account in the overall risk management system. As a result,
management will have a structured system that it can use to manage these risks
and reduce their level [3].
The top 5 ESG risks include:

- corporate governance;

- cybersecurity;

- climate;

- occupational safety and industrial safety;

- new technologies (according to the Accounting Standard in the Field of
Sustainable Development, 2011) [4].

ESG initiatives include:

1. Principles of Responsible Investing UN - A group of more than 1,700 asset
owners, investment managers and providers voluntarily signed the PRI, focusing
on 6 principles;

2. The Global Sustainable Investment Alliance is an association of the 7 largest
responsible investment organizations in the world:

- Association for Sustainable & Responsible Investment in Asia (AStIA);

- European Sustainable Investment Forum (Eurosif);

- Responsible Investment Association Australasia (RIAA);

- Responsible Investment Association (RIA) in Canada;

- UK Sustainable Investment and Finance Association (UKSIF);

- US Forum for Sustainable and Responsible Investment (US SIF);

- Vereniging van Beleggers voor Duurzame Ontwikkeling (VBDO) in
Netherlands.

3. The Global Impact Investing network is an American non-profit organiza-
tion that unites the leading players in the impact investment market. It was created
with the aim of developing a methodological framework and standards, a joint
strategy, coordination of activities, increasing its scale, effectiveness of impact
and reducing transaction costs of members of the organization.

4. Institutional Investors Group on Climate Change. The main goal of the
Group is to raise capital to help reduce carbon emissions. IGC is a platform for
investors to interact on remuneration of government policies, investment and cor-
porate behavior practices that take into account long-term risks and opportunities
associated with climate change [5].
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The environmental components of the initiatives received the most thorough
scientific study due to the urgency of their solution and the importance of the
planetary scale. Social factors remain poorly balanced, acutely contradictory and
unresolved on many issues. The corporate component also needs deep theoretical
study at the level of mechanisms, strategies and tactics for managing socio-eco-
nomic systems of different levels and scales.

General, "unwritten" ESG standards:

1. Stop spoiling the environment - at least actively. As an example, minimizing
emissions into the atmosphere, stopping the use of natural fur in production can
be cited.

2. Have a positive impact on society — or reduce the negative. For example, a
clothing factory can get extra points on the "social" rating if it stops buying cotton
in Uzbekistan, because involuntary labor is used there. Harvard Business School
is already learning to evaluate companies not by business metrics, but by "contri-
bution to society and influence on it.

3. Improve the quality of company management. This is an ultra-wide catego-
ry, which includes both measures to improve the quality of accounting and trans-
parency of company management, as well as relations within the company [6].

The Global Reporting Initiative (GRI) has developed ESG standards that es-
tablish the procedure for disclosing information about those aspects of the compa-
ny's activities that are significant from a social point of view and affect the com-
pany's stakeholders. GRI requires companies to identify issues that are significant
in consultation with stakeholders.

GRI helps businesses and governments around the world to understand how
they can influence sustainable development, in particular in such critical areas
as climate change, human rights, corporate governance effectiveness and the
well-being of society, and to talk about their work to address these issues. This
makes it possible to take real actions to improve the environmental situation and
create social and economic benefits for all citizens. GRI sustainable development
standards have been developed with the active participation of numerous stake-
holders, taking into account the interests of society.

The Sustainability Accounting Standards Board (SASB) has developed rec-
ommendations on reporting sections and indicators for 77 industries on all three
aspects of ESG. These standards show how organizations can take into account
the needs of investors when compiling their reports, and also provide recommen-
dations for collecting standardized data.

SASB sees its mission in the development and improvement of industry stand-
ards for disclosure of information on environmental, social and managerial issues
that are significant from a financial point of view, ensuring the exchange of infor-
mation necessary for decision-making between companies and investors.
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With regard to the scientific development of ESG standards, we can say that
they exist at the level of understanding of management and management of eco-
nomic entities.

ESG reporting can be called in different ways - reporting in the field of sus-
tainable development, reporting in the field of corporate social responsibility, as
well as reporting on ESG risks and opportunities. Market participants want to
know how companies assign weights to ESG risks and take ESG factors into ac-
count when formulating their business strategy. Providing information on ESG
factors allows you to confirm the company's reputation, while failure to disclose
it may negatively affect the company's market value, access to capital and brand
reputation in the market. In short, ESG reporting is the disclosure of information
about significant risks and opportunities in the field of ESG in qualitative and
quantitative terms. It also explains how and in which directions information about
ESG risks and opportunities is taken into account when developing a company's
business strategy.

Thus, the main terms of the Russian ESG sphere at the moment were analyzed,
and the degree of their scientific development was determined. The ESG approach
to sustainable development management is one of the most relevant topics world-
wide. The Russian Federation, as a member of the international community, is
directly involved in most initiatives in this area, but the solution of the tasks set
for the sustainable development of economies has a planetary scale and is possible
only with the joint actions of all stakeholders in this process.
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Abstract. The article discusses the features of the algorithm for the
implementation of public private partnership in the field of healthcare, reflects the
weak and strong sides of the presented organizational and economic mechanism,
and outlines the successful practices of application in Russian medical
organizations.

The article is aimed at the heads of organizations in the field of health care,
economists, as well as all those interested in the issues of reorganizing the sectors
of the social sphere.

Keywords: public private partnership, health care system, medical
organizations, health care management.

The Russian economy is an integral part of the global economic system, but it
is in a difficult financial and economic situation now.

Interest in the interaction between the state and private business, in the field
of health care, is strongly associated with a change in the angle of view on market
relations, with the methods of state regulation and the urgent need for the imple-
mentation of long-term investment projects in the social sphere.

In this regard, the social concept of public private partnership (PPP) is applied
in the national economy, which is an alternative to the privatization of socially
significant objects of state property. PPP in health care can be considered as an
effective tool in terms of solving the strategic objectives set for the health care sys-
tem, such as improving the quality, accessibility and comfort of medical services
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provided, and the effectiveness of managing organizations in this area.

PPP issues in the social sphere are increasingly discussed at scientific confer-
ences at various levels, and are also raised in publications of researchers such as
D. L. Yershova, D. V. Piven, 1. P. Ruyga, N. V. Syutkina, Tappaskhanova Y. O.,
Titova A. 1., Yudina T. N., Balashova A. M. [5,7,8,10,11,12,13]. Issues related
to the theory and practice of PPP are reflected in the scientific publications of
M. Deryabina, A. Kamensky, V. Kogalovsky, O. Goncharov and A. Alpatov, L.
Kostyak, V. Ryazanov. [3,6,9,14].

In the total number of implemented PPP projects, social infrastructure is in the
first place. However, in terms of the total cost of projects, the leader is transport.

Currently, 240 projects have already been implemented in the social sphere in
60 regions with a total funding of 400 billion rubles, and the healthcare sector is
the leader in the number of initiated and implemented investment projects based
on PPP principles in the social sphere. Next is social services - 46 projects and
education - 36, respectively. According to the monitoring results of the Ministry of
Health of Russia at various stages, from initiation to operation, there were 178 in-
frastructure projects of this type with a total investment of about 77 billion rubles,
providing for the creation, (reconstruction, overhaul) and subsequent operation
of healthcare facilities (of which 67 projects - at the operation stage, 52 - at the
investment stage, 59 - at the pre-investment stage).

Figure 1 shows the dynamics of PPP projects in the social sphere in 2020-21.

. . Total volume of private
an implementation 21 6 projects investments in PPP More than 100 billion
decision was made 2 projects in the social rubles

sphere

PROJECTS REALIZATION FORMS
172 | At the realization g

i | stage
projects Other groups

of projects !

PROJECTS REALIZATION SPHERES

~ M 58 -  Education Concession

'
‘ W54 eneare agreements i
PROJECTS RE-
ALIZATION W24

Social service

SPHERES lo 2 w ) ) 100
m16- Physical culture and sport
L L — heritage PROJECTS RE- Federal - 1 project
9. Y ous ALIZATION Reglfva.na] —76 projects
‘ourism LEVELS Municipal — 95 projects

Figure 1. Dynamics of PPP projects in the social sphere
It is drawn up by the author based on the source [1]
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The main direction of these projects in the social sphere can be construction,
reconstruction of social and infrastructure facilities.
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Based on the analysis, it can be concluded that PPP in the social sphere makes
it possible to increase the efficiency of the use of resources and management, to
invest in the construction and renovation of infrastructure, as well as to improve
the quality and types of services provided by ensuring their customer centricity

(Fig. 2)
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Figure 2. Block-diagram of the benefits of interaction between government and
business in the social sphere

However, PPP for a public partner and for a private business is of varying
degrees of interest. If the main task for the state is the implementation of the
intention to improve the social and economic situation and reduce the budget-
ary burden, then the commercial structure, along with the main goal of making a
profit, plans to receive certain preferences and benefits regarding the sales market
for products or services, as well as the possibility of obtaining credit financial re-
sources with minimal costs. The state must share the benefits and risks with them
to attract entrepreneurial structures into the social sphere.

In recent years, more and more forms of PPP have appeared that meet vari-
ous tasks facing the economies of different countries and the areas of application
of various forms of their interaction are actively expanding. The importance of
partnership between the state and business structures in Russia is increasing every
year and is already creating the necessary effect in all areas of economic and social
policy, as well as stimulating the direction of support for the social sector.

It should be noted that at the federal level, basically, a legislative framework
has already been created for the implementation of various forms of PPP, and
various institutional mechanisms for its implementation have been organized. All
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relations between the state and the private sector are regulated by the Federal Law
of No. 224-FZ dated 13.07.2015 "On public private partnership ..." resources in
the Russian economy in order to improve the quality of goods and services.

At present, as the analysis of scientific sources has shown, a sufficient num-
ber of PPP projects are already being implemented and operated in the constitu-
ent entities of the Russian Federation. However, the level of development of the
regions is not unambiguous. In this regard, the Moscow and Leningrad regions
are leaders. It should be noted the interesting practice of implementing projects
in the field of health care in Tatarstan, Ingushetia, Samara, Omsk and Ulyanovsk
regions, as well as in Udmurtia and Bashkiria. One of the most developed regions
of the Russian Federation for the implementation of PPP projects in health care is
the Samara Oblast [2].

Further, the largest projects in the healthcare sector in 2015-20 are presented
in Figure 3.

BPHF "Samara City Hospital No. 10", Samara
Rehabilitation hospital, Samara

Center ICTC "Eye Microsurgery", Yekaterinburg

Regional Center for Medical Rehabilitation, Lenin-

grad Oblast B Invest-
ments,
Surgical building of the Uly gi Clini- min. rubles
cal Hospital, Ulyanovsk c.
Maternity hospital No.17, St. Petersburg
T T T T T t
0 1000 2000 3000 4000 5000 6000

Figure 3. Large PPP projects in the healthcare sector in 2015-20

The Leningrad Oblast carried out the necessary transformations in order to
improve the regulatory framework and introduce new projects in the healthcare
sector, thereby improving its place in the ranking of regions for the development
of PPP. These are such projects as the construction in the Leningrad Oblast (Kom-
munar s.) of a rehabilitation center with a capacity of 200 beds, and physical cul-
ture organizations (8 swimming pools).

Today in most cases projects of public private interaction in the field of health-
care are represented by a mixed capital structure with the involvement of public
and private structures, which allows us to consider them as institutional public
private partnerships.

In the healthcare sector, concession agreements and PPP agreements were con-
cluded, including those given in Table. 1
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Table 1.
PPP projects in healthcare in the regions of the Russian Federation
Investment
Project Level Form Status volume
(million rubles)
Reconstruction and Regional | Concession | There is no 740,85
operation of a laboratory agreement |data

complex on conducting
laboratory research.

(Volgograd Oblast)
Reconstruction of Municipal |Concession | Operational 25,0
the facility for the agreement

implementation of activities
in the field of health care
and social and cultural
purposes, Cherepovets c.

(Vologda Oblast)
Creation and operation Regional | Concession | There is no 5194, 698
of the building of the agreement |data

radiological building of the
East Siberian oncological
center, Irkutsk

Creation and operation of Municipal |Concession | There is no 230
a healthcare facility for the agreement |data
implementation of forensic
medical examination, in the
city of Togliatti (Samara

Oblast)
Creation and operation of an | Regional | Concession | Operational 426
inter-municipal complex for agreement

the processing and disposal
of solid municipal waste,
eco-technopark of the Lysva
urban district of the Perm
Krai

The practical implementation of effective PPP projects is impossible without
an appropriate level of corporate culture, which gives managers the necessary
preferences, namely, how to make management decisions related to the provi-
sion of affordable and high-quality medical services with minimal costs and as
efficiently as possible, thus maintaining the life and health of the population of the
Russian Federation [4].

Thus, to date, private business is not ready to invest actively in projects with
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state participation, especially when it comes to the health care system, where the
risks for a commercial structure are especially high, due to the complexity of the
return of invested financial resources due to low tariffs for compulsory medical
insurance, which does not allow for a return on investment in a clearly scheduled
date.

PPP projects have all the prerequisites for large-scale implementation in the
Russian Federation, since healthcare is interested in them. Attraction of business
allows not only to use non-state financing, but also to help to achieve the comple-
tion of the project on time and in accordance with the planned business plan. It
also allows ensuring efficient operation and maintenance of the technical condi-
tion of assets throughout their life project cycle.
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Abstract. The system of vocational training of primary school teachers in China
at the present stage of development of teacher education provides for an analysis
of the main stages and national specifics of the formation of vocational training
of primary school teachers in China. The studied historical and pedagogical
analysis of the formation of vocational training of primary school teachers in
China allows us to conduct a comprehensive analysis of modern trends in the
professional training of teachers and conditions that lead to an increase in the
quality of pedagogical education for primary school teachers.
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The history of education in China goes back several thousand years, but its
own system of pedagogical education began to take shape only at the end of the
XIX century, under the influence of the experience of pedagogical education in
Western countries. The pedagogical system of China, its axiological aspects, was
formed under the influence of national values and traditions. The philosophical
and ethical features of the culture of China, which have a great influence on the
value and target orientations, the content and forms of the educational system of
China at different stages of its development, include the key categories of strategic
thought of Confucian philosophy: (path (tao); strength or strategic power (shi);
softness (zhou) and victory (sheng)), developed over millennia [9, p. 14].
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In China, there were other models of ethical culture that contributed to the for-
mation of a special type of personality. Taoism is the second most important eth-
ical teaching, which is often viewed as the opposite of Confucianism. In Taoism,
the ideas about the naturalness of human behavior and the unnaturalness of any
rules that limit the natural principle in a person are important. Taoism cultivates
ideas about fatalism, contemplation, escape from the realities of life [1, p. 98-99].

Chinese culture is built on the priority of knowledge. And this was laid down
since the time of Confucius in the VI-V centuries BC. Confucian is a scientist,
intellectual who, having passed the system of examinations, became an official
and statesman. Confucianism traditionally devoted a great deal of attention to the
question of ideal relations between the people and the authorities. Restraint, the
ability to leisurely comprehend what is happening is a feature of the national char-
acter and of the entire culture of China as a whole. Among the factors that ensure
the stable development of the ethnos, it is necessary to name the constant concern
for the education of citizens and the maintenance of historical memory, national
culture and language. Order should be based not on force and coercion, but on
internal self-discipline based on virtue, for if "if order is maintained by the threat
of punishment, then the people will lose their sense of shame." The listed unique
features of Chinese culture provide, on the one hand, resilience, and, on the other
hand, a high ability to adapt to challenges in a foreign cultural environment.

The Confucian ideal of the cultural development of the individual determined
the mainstream development of both the education system and the entire Chinese
culture. Under the direct influence of Confucianism, a special type of personality
arose in Chinese culture — a person with a high ability for self-control. Special at-
tention of scholars was drawn to the image of the teacher as an ethical bearer of the
values and norms of Chinese culture. Confucius believed that it was not so much
the transmission of knowledge that was important for the teacher, but assistance
in the formation of moral qualities ("Li Ji"); the teacher must first correct his own
words and deeds, become a good example for students ("Lun Yu: Izy Lu"); must
respect and love his profession ("Study without satiety, educate tirelessly"). Con-
fucius said: "Anyone who, turning to the old, is able to discover new things, de-
serves to be a teacher", that is, a teacher must have pedagogical abilities and skills,
possess heuristic methods that allow exploring the cultural heritage of the past in
close connection with discoveries in the present. Confucius described the image
of a teacher: the teacher should be moderate, strict, but not ferocious, respectful
and calm ("Lun Yu: Shu Er") [8, p. 98]. The philosopher Wang Chun of the Eastern
Han dynasty believed that the knowledge of teachers could not be limited to the
Confucian classics, the teacher should have both knowledge based on the heritage
of the past and modern knowledge [8, p. 99].

In the works of modern Chinese teachers, the issues of the professional qual-
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ities of teachers are also investigated. Tao Xingzhi (1891-1946) presented the re-
quirements for the professional moral and personal qualities and skills of a teacher.
He believed that a teacher should have higher moral qualities, a teacher should
have a striving for truth, democracy, have a sacrificial attitude to his work, the
ability to maintain good relations with students [4, p. 49-51]; the teacher must
have a systematic and broad knowledge of theory and practice, gain knowledge
not only through books, but on the basis of life experience and practice; to promote
the development of research and creative skills in solving problems [2, p. 30-36].

Describing the professional and personal qualities of a teacher, the writer and
teacher E. Shengtao (1894-1988) noted that a modern teacher should have social
responsibility, ideal morality, should be a person who is devoted to education,
sincerely and equally treats students, and improves his personality. The scientist's
interest was also directed to the analysis of the professional and pedagogical skills
and abilities of the teacher. A modern teacher must master special knowledge,
basic skills and abilities, the ability to connect his subject with other subjects. A
modern teacher must be able to creatively use innovative methods and teaching
aids, carry out individual training, have the ability to self-study and self-develop-
ment [3, p. 52-56].

Comparing the ethical and professional requirements for the personality of a
teacher in Western countries and China, it should be noted that their differences
are reflected in the priority of the spiritual and moral values of the teacher's per-
sonality in Chinese pedagogical thought, according to which the leading are the
professional understanding, morality and spirit of the teacher as a carrier of cul-
tural values of education.

Until the end of the XIX century, there were no educational institutions spe-
cializing in the training of teachers, and the role of teachers was usually retired
officials and the intelligentsia. Analysis of studies on the history of teacher edu-
cation in China (G.I. Zubkova [5, p. 114-118], Li Jun [7, p. 13-19], etc.) made it
possible to identify three main stages of its development: and the formation at the
end of the Qing dynasty (1897-1911); development and ordering during the period
of the Republic of China (1912-1948); restructuring and transformation after the
establishment of the People's Republic of China (1949 — up to the present).

Next, we will characterize each of the named stages:

The first stage (1897-1911): origin and formation. At the end of the Qing dy-
nasty, Western imperialist powers invaded China, and at the same time Western
educational ideologies entered the country. In 1897, Sheng Xunhuai founded the
Nanyang Academy in Shanghai, which became the first pedagogical educational
institution in China. In January 1904, the Qing government issued a "Prescribe
for School Education," in which teacher training institutions were divided into
two categories: primary and secondary teacher training schools. Also, the tasks
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of preparation, the terms of training, the age of admission to schools were deter-
mined. From now on, teacher education has become an independent part of the
entire education system in China.

The second stage (1912-1948): Development and ordering. In 1913, the gov-
ernment of the Republic of China published the "Statute on Higher Pedagogical
Institutes," which was the first special decree on teacher education in China. The
document indicated the goal, disciplines, terms of teacher training. Primary ped-
agogical schools were replaced by pedagogical colleges, secondary — by higher
pedagogical institutes. This symbolized the formation of a new Chinese teacher
education system. Further, in 1915, at a national conference on education in Chi-
na, opinions were expressed that it is not necessary to specially train teachers, and
it is also not worth spending 3 years of students on studying. In addition, it was
required to liquidate pedagogical educational institutions [14].

During the named period, they began to teach mathematics, chemistry, phys-
ics, biology and other specialized disciplines in pedagogical educational institu-
tions. Pedagogy, psychology and teaching methods were compulsory subjects for
all students. Translated Japanese manuals became one of the first teaching aids
in China. The Qing government demanded that schools, which would be used as
a practice base for the training of future teachers, should be established at some
important teacher training institutions. During this period, there were three types
of schools: government schools, which were created by government funds; public
schools — by public funds; private schools — by individuals [5, p. 115].

In 1922, following the example of America, the Chinese government devel-
oped and promulgated the "Procedure for the introduction of teacher education",
and the "six-three-three" educational system was proposed. It prescribed the unifi-
cation of pedagogical educational institutions with common universities, the trans-
formation of some of them into common universities [11, p. 20]. Later, in 1932,
the Ministry of Education of China in the document "Directions of the educational
reform of the state and methods of implementation" stated that "the current teacher
education will be canceled" [10]. Of course, the named period was not easy for
pedagogical education in China, but it was improving: the goal of training teachers
was more clearly defined, a scientific and practical interest in the methodological
training of teachers appeared, and teaching aids began to be developed taking into
account the realities of Chinese education. It is important that it was during this
period that a solid foundation was laid for further modernization, transformation,
and openness of the pedagogical education system.

Third stage (1949 — up to the present): Restructuring and transformation. Af-
ter the founding of the People's Republic of China, guided by the example of the
education system of the USSR, the Chinese government invited many teachers
from the USSR to participate in the development of the teacher education system.
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In 1956 it was decided to restore primary and secondary pedagogical education.
A Chinese three-tier system of pedagogical education (primary, secondary and
higher pedagogical education) has taken shape.

In order to improve the quality of teacher training, the Ministry of Education of
China called on scientists and specialists to translate the teaching materials of the
USSR, thus many Soviet teaching aids appeared, which contributed to the devel-
opment of pedagogical training of Chinese teachers. The ten-year rebellion during
the "cultural revolution" in China (1966-1976) led to a certain chaos, including in
the teacher education system. In 1980, at the state national conference on teacher
education, the lessons and experience of its implementation were summarized and
analyzed, the goals of the activities of pedagogical educational institutions were
revised — the restoration and creation of a more reliable system of teacher educa-
tion.

At the end of the XX century, in China, as in the rest of the world, a restructur-
ing of the structure of teacher education begins. In 1999, the Ministry of Education
of China published the document "Opinions on the regulation of the structure of
pedagogical educational institutions", which presented the requirements for re-
forming the network of pedagogical institutions, improving the level of teacher
training, and moving from a three-tier system of teacher education to a two-tier
one. Thus, China began to regulate the structure of teacher education in two di-
rections: the reduction, even the abolition of secondary teacher training schools;
expansion of higher pedagogical universities and institutes. In 2001, the Ministry
of Education of China drew up a plan, which indicated that until 2003 the number
of teacher training institutions will decrease from 1353 to 1000, including 300
teacher training universities, 500 secondary teacher training schools, until 2010
secondary teacher education will be abolished.

Secondary teacher education has played an important role in the development
of education in China, has trained many teaching staft for schools, and contribut-
ed to the popularization of compulsory education in China. From 1949 to 1978,
secondary teacher education experienced several shocks, but generally showed
an upward trend, regardless of the number of graduates, the number and scale of
schools, and the number of teachers. In general, from 1978 to 1998 the number of
secondary pedagogical schools decreased slightly, but the number of students in
them increased 6 times [13]. Since 1999, while implementing the idea of creating
an open system of teacher education and raising the level of teacher training in
China, secondary teacher education has undergone a reform unprecedented in its
history. Many provinces have started to gradually close secondary teacher training
schools, for example, in Shandong province at the end of 2006, a document was
issued that announced the abolition of secondary teacher training schools by the
end of 2011. The regulation of secondary teacher training schools proceeds in two
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ways:

a) "Internal increase", i. e. the transformation and merger of secondary peda-
gogical schools into pedagogical universities (universities, institutes and higher
specialized educational institutions), while they still remain in the pedagogical ed-
ucation system; “Internal improvement” can not only raise the level of training in
secondary pedagogical schools, but also preserve a rich experience in educational
activities and an excellent cultural heritage;

b) external transformation, while many secondary pedagogical schools
were transformed into non-pedagogical educational institutions or merged with
non-pedagogical universities; the transformation radically changed the nature of
schools, led to the loss of resources for teacher education; Usually, schools as
branches of complex universities can continue to train teachers, but, of course,
teacher education is not the main task.

In 1999-2005, a total of 565 secondary pedagogical schools were reorganized,
including 56 schools turned into higher pedagogical special educational institu-
tions, this is 7%; 71 schools were reorganized into complex institutions (9%),
35 schools were reorganized into complex universities — 4%, 36 schools were
reorganized into teachers' institutes — 4%, 85 schools were reorganized into pro-
fessional universities — 10%; 56 schools became institutions for retraining and
advanced training of teachers — 7%; 228 schools turned into secondary schools
and another — 29% [12]. Further, the number of secondary pedagogical schools
decreases every year, until 2013 there are only 110 secondary pedagogical schools
left in China, i.e., it has decreased to 56% compared to 2007, 7 times compared to
1999, 10 times compared to 1978.

In December 1996, at the fifth national conference on teacher education, a new
educational policy was proposed, recognizing the priority status of teacher educa-
tion, focused on improving its quality and efficiency, and optimizing its structure.
In order to raise the level of education of teachers, in 1999, by order of the Minis-
try of Education of the PRC, teacher education switched from a three-tier system
to a two-tier one, and primary teacher education was canceled.

To comprehensively improve the quality of teacher training, the PRC Minis-
try of Education, together with other government departments, has developed the
Action Plan to Revitalize Teacher Education (2018-2022) and the "Ministry of
Education's Opinion on the Implementation of the Outstanding Teachers Training
2.0 Program". The key qualities of outstanding teachers were named: the ability
to organize and manage educational activities, excellent knowledge of the subject,
practical wisdom, reflective competence, research competence.

The modern system of teacher education in China is influenced by the educa-
tional ideology of "lifelong learning", and today a system of integration of teacher
education before and after employment has been created: 1) teacher education in
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educational institutions; 2) postgraduate pedagogical education, that is, a system
of advanced training for teachers. Modern pedagogical educational institutions
in China are represented at two levels: secondary and higher pedagogical educa-
tion. The level of secondary pedagogical education includes colleges and schools,
which are now significantly reduced [15].

Secondary pedagogical educational institutions with a three-year duration of
study train kindergarten teachers and primary school teachers. The training of pri-
mary and secondary school teachers is carried out by pedagogical universities and
classical universities, which are the leading bases for teacher training.

In the modern system of higher pedagogical education, three models of teacher
training are implemented: a 4-year bachelor's program, a 2- or 3-year master's pro-
gram, a 3- or 4-year postgraduate program (from 2019, the duration of postgrad-
uate studies in China is 4 years, but early completion of training is acceptable).
According to the 2015 Chinese Education Yearbook [6], in 2014 there were 173
higher teacher training institutions and 125 secondary teacher training institutions.
Another 338 general higher educational institutions implemented teacher educa-
tion programs. Thus, the total number of graduates in the specialty "Pedagogical
education" in 2014 amounted to 617.8 thousand; 47.1% of them were trained by
general higher education institutions. Postgraduate teacher education is a teach-
er training system organized by pedagogical and classical universities, colleges
created by community forces or administrative departments of education. This
can also include regional schools and teacher training colleges, distance learning
institutions. Postgraduate pedagogical education offers teachers the latest teaching
methods and educational technologies, helps them to continue to improve their
qualifications and adapt to the conditions of reforming and developing education,
the requirements of the time, and ensures a close relationship between the theory
of education and educational practice. For more than 100 years of development,
the Chinese teacher education system has studied and adapted the Japanese, Amer-
ican and Soviet models, while simultaneously being in constant search for its own
model of education "with a Chinese character".

It should be noted that frequent changes in the policy of teacher education
in China have sometimes led to its destabilization. The significant influence of
external political forces on the development of teacher education in China can
be characterized as ambiguous: it either facilitated or hindered this development.
Nevertheless, China's modern teacher education system is already showing signif-
icant progress, serving as an important part of the global education system.

Thus, an analysis of the scientific, scientific, methodological and regulatory lit-
erature on the history of the development of vocational training for primary school
teachers in China allows us to draw the following conclusions:

- the professional training of primary school teachers is mediated by axio-
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logical and pedagogical ideas that form the pedagogical paradigms of education:
in China, along with the modern humanistic paradigm of education, the national
ideas of Confucianism retain their significance; by now the ideas of “life-long
education” are important;

- vocational training of primary school teachers is associated with the devel-
opment of pedagogical educational institutions, which went through three stages:
the period of the teacher training college, the period of the teacher training college,
the period of the educational institute and postgraduate studies at classical univer-
sities, which reflects the basic trends for the teacher education system in China.
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Abstract: In modern conditions, inclusive education at a university, provided,
for example, for blind students is faced with the dilemma of narrow professional
education due to the lack of various educational resources. As a result, it is difficult
for universities for teaching the blind to integrate and develop, and this inevitably
affects the quality of higher education for the blind. In 2000, the School of Special
Education of Peking Unified University opened higher education for the blind,
and to this day, tens of hundreds of graduates have been trained in two majors.
In recent years, universities, in order to strengthen educational support and
provide more comfortable learning conditions for the blind, have created training
resource centers. Their functionality is based on the provision of various support
to the blind in overcoming learning difficulties. In the process of such support at
universities, blind people successfully acquire all types of professional knowledge
and skills suitable for their development, satisfaction of needs and requirements
on an equal basis with healthy students.

Keywords: higher inclusive education, blind students, learning, development,
resource centers, the blind, special learning conditions.
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The implementation of barrier-free vocational training for students with dis-
abilities in higher education for the blind in China should be counted from the
beginning of the last century. However, the creation of special faculties in uni-
versities, the use of a separate admission for training and passing exams, separate
professional areas and specializations in the field of teaching methods began in
the 1980s [5]. Currently in China, according to preliminary statistics, the number
of colleges for blind students in which they receive higher education is less than
1000 people. In them they acquire such specialties as: "master of acupuncture and
massage", "piano tuner", "specialist in computer technologies".

They cannot compile complete statistics on visually impaired students, there-
fore there is no exact data. However, according to the current situation and expert
estimates, there are no more than 2,000 students with visual impairments. Most
of the majors they study are related to the humanities such as literature and edu-
cation. There are many reasons for this situation, since due to visual impairment,
blind students cannot study all types of visual teaching materials on a par with
sighted students, because they cannot use all types and means of educational tools
in which vision should be involved. In addition, it is difficult to find different
educational installations and equipment to support blind students. This is one of
the important reasons for the slow development of higher inclusive education for
the blind: a small number of specialties to choose from and their narrow coverage.
Although, "today, inclusion is becoming an integral importance of modern educa-
tion at any of its levels, and in universities, model samples of special educational
conditions for technical and organizational equipment are being created" [2, p.
147], and yet:

— The creation of training resource centers is required.

The main goal of the creation of training resource centers is to provide stu-
dents with visual impairments with educational equipment, materials and aids to
acquire advanced professional knowledge and skills so that students with disabil-
ities do not impede their learning. At the same time, with the support of teaching
aids, blind students can choose a wider range of higher education majors. Students
do not need to devote too much time to thinking about personal physical problems
and obstacles in vocational education, and they will be able to generally more
calmly follow social needs and personal hobbies in order to choose their individ-
ual path and pursue a specialty.

— There is a need to improve the quality of higher inclusive education for
the blind.

Currently, there is a large gap between the teaching requirements and the prep-
aration standards for higher inclusive education for the blind and regular higher
education. With the support of training resource centers, students can learn with-
out obstacles, increase their academic performance and motivation. At the same
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time, the choice of specialties, adapted to the educational interests and individual
needs of students with disabilities, can be expanded, which is an important guar-
antee of improving the quality of higher inclusive education for blind students.

— It is necessary to use the potential of educational technologies in existing
training resource centers.

Establishing training resource centers for blind college students could also en-
able special higher education institutions to better utilize the potential of existing
educational technologies. Generally speaking, the basis of special education lies
in the characteristics of educational objects, and there are large differences be-
tween individuals and groups [6]. A.G. Asmolov offers "variable, developmental,
semantic education, the purpose of which is to form such a picture of the world in
joint activities with adults and peers, which would provide a person's orientation
in various kinds of life situations, including in situations of uncertainty" [1]. And
"after all, we often meet with special educational needs that are of a sociogenic
nature, and they differ in children of different categories, since they are set by the
specifics of their psychophysical development, which determines the special logic
of building the educational process, which are reflected in the structure and content
of education" [4, p. 148]. In keeping with the concept of inclusive education, how
to achieve effective classroom learning is a topic that teachers in special educa-
tion institutions should carefully study. Special colleges and universities providing
education for people with disabilities have established several specialties accord-
ing to the characteristics of people with disabilities, but the correlation between
these specialties is relatively small, resulting in an ineffective waste of profession-
al resources (for example, little use of professional experimental equipment).

Establishment of training resource centers, firstly, will help to concentrate
some general vocational training facilities and prepare equipment, reduce re-in-
vestment and increase efficiency; secondly, it will help to use for further develop-
ment, thinking and testing how to increase the versatility of existing resources
and upgrade equipment to resolve the contradiction between high cost and low
education for disabled people by providing a theoretical and practical basis for
achieving the goal and increasing the functionality of educational tools.

What are the functions of training resource centers?

1. Providing an individual approach to training, solving theoretical and prac-
tical problems of individual training.

In fact, when it comes to teaching students' knowledge and skills, each indi-
vidual student has differences in ability, style, preferences and learning habits.
This leads to the need for educators to offer students appropriate ways to resolve
these problem areas in learning. Individual programs and measures to improve
learning are required. Of course, the provision and implementation of such pro-
grams and measures should be carried out through continuous testing of methods
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of interaction between teachers and students, as well as constant accumulation of
experience, which is not at all easy. The above problems are faced by blind college
students as well as in the process of obtaining higher education. It is worth remem-
bering that inclusive "education lies in human humanity: - every person is able to
feel and think; - everyone has the right to communicate and to be heard, and his
value does not depend on his abilities and achievements; - all people need support
and friendship; - true education is carried out in the context of real relationships; -
making progress in what people can do, and not in what they cannot; - the diversity
of the world strengthens a person comprehensively"[4, p. 150].

In connection with this understanding and all the challenges that exist, the
purpose of the training resource centers will be to provide learners with a variety
of complementary learning materials, teaching aids and teaching aids. Training
resource centers will also be able to discuss practical learning requirements based
on student differences and generalize learning theory that can be tailored to the
individual needs of students. Likewise, at training resource centers for the Blind,
students can first seek help from teachers or others to develop customized cur-
ricula and interventions that are right for them. In addition, students can use the
"equipment" for one-to-one and self-study. For this, the training resource centers
will have individual mentors who will help blind students in the selection and
study of professional courses. Teachers can advise students on their challenges in
taking vocational courses, and can help and advice students on the use of equip-
ment and materials from the training resource centers.

Due to differences in residual vision and learning ability, visually impaired
students need personalized attention and support throughout the learning process.
Teachers should formulate and provide recommendations for individualized study
programs based on the psychological characteristics and individual abilities of
the students. After all, "the leading principle of inclusive educational activity is
the willingness to adapt to the individual needs of various categories of students
through the modernization of the educational system, that is, in its structural, con-
tent and technological links. In this connection, the practical implementation and
theoretical scientific base of inclusive education is constantly updated with new
information, is intensively developing in all directions, being one of the most im-
portant innovative strategies in the processes and achievements of man and soci-
ety" [3, p. 140].

2. Improving the autonomous learning abilities of blind students.

This function of training resource centers is to support students with disabil-
ities and ultimately aims to enhance their self-study abilities.

Learning to teach is the goal. Instructional support for training resource cen-
ters focuses primarily on educating students and their use of special instructional
tools to overcome physical learning disabilities. While training resource centers
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provide learning support, they are ultimately designed to help improve self-study
ability. Most importantly, blind college students at training resource centers must
learn to select learning tools and aids that are appropriate for their learning abil-
ities, in order to ultimately achieve the goal of improving their self-study skills [7].
Consequently, the hardware part of the training resource centers must have equip-
ment suitable for blind students. In the functional setting of the resource center, it
must meet the requirements for improving the skills and abilities of blind students.
When giving assignments, the teacher's task will be to improve students' self-study
skills. The ability to achieve the goal of learning to the fullest extent possible is
the main task of a blind student. In every work, you need to pay attention to the
observance of this principle.

3. Create an environment and environment for networked learning to expand
the learning opportunities for blind students.

Technological equipment and conditions of computer networks are important
means and equipment of training resource centers, because they are certainly used
in teaching blind students.

First, learning resource centers need to create a good environment and en-
vironment for networked learning, for example: offline and networked use of the
computer must have a "screen reader" function so that students can view, edit,
share and output various data to the machine. At the same time, the equipment for
converting and printing to braille must be complete so that blind college students
can use these tools and equipment to obtain educational information and materials
like ordinary people - without obstacles. Overcome your "invisible" barriers and
truly maximize the use of the networked environment in learning.

Second, learning resource centers should provide a variety of teaching aids
and materials to facilitate the learning of blind learners. Such as: special voice
recorder, CD recording equipment, various large print books, Braille, CDs, etc.
Learning resource centers should also be equipped with some visual aids to meet
the needs of visually impaired students so that they can “see” while learning. At
the same time, they should be equipped with printing equipment for the production
of text materials for "large characters", i.e. provide assistance, support and learn-
ing services for visually impaired and blind students.

What will the proliferation and expansion of training resource centers give?

1. Expanding the area of expertise and building a good hardware infra-
structure. Expanding the functions of training resource centers will provide sup-
port for blind students in the study of various specialties.

It is necessary to take measures to use the vast professional resources of col-
leges and universities with the gradual attraction of blind students to study in a
wide range of areas, such as: computer, all educational specialties of the humani-
tarian cycle, including jurisprudence and foreign languages. The broadening of the
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choice of educational professions for blind students must first of all correspond to
their diverse vocational training needs for the blind and reflect their fair approach
to the right to education.

2. Develop the various functions of training resource centers

The hardware that makes up the training resource center is very important.
Equipment Needed: Braille dot display, computerized braille conversion system,
braille copying equipment, braille printing equipment, computer networked voice
guidance system for the blind, etc. In addition, a special room and a computer class
should be opened for the training resource center. And for the blind, a convenient
and well-equipped - built-in networked learning environment should be provided.

3. Provision of full-time staff for research and teaching work.

Schools should recommend and refer to training resource centers dedicated,
interested teachers and administrators to support the education of blind students
and their correct use of equipment.

4. Services. Among the teachers in the training resource centers, it is best to
have practitioners who have been teaching the blind for many years. They will
be able to quickly and easily learn and master various equipment and educational
technologies. Based on the results that have been achieved in research and teach-
ing for the blind, such as different braille fonts, the use of a braille display, the use
and maintenance of braille printing equipment, etc., these teachers can provide
students with a variety of effective guidance and assistance. At the initial stage
of the creation of training resource centers, it is necessary to actively conduct
research on the amount of support in order to lay a solid foundation for the func-
tioning of the training resource center.

5. The effect of creating a training resource center.

- Students will show enthusiasm and initiative in learning, and their learning
abilities and skills will continually improve.

Expanding the scope of training in specialties, and supporting the training re-
source center will help increase the learning enthusiasm and motivation of blind
students. The main thing that the training resource center can provide is equip-
ment, teaching materials and manuals, and together with instructions and accom-
paniment of teachers will help to solve many difficulties in teaching blind students,
as well as increase the motivation, interest and initiative of students in studying
various professions. Using the training resource center, blind students can choose
their own methods of support, interaction with teachers in accordance with their
interests and problems in learning [7]. Hence, the ability to perceive learning will
gradually improve, and plans to improve the quality of learning are improved.

- Creation of practice bases for training teachers of special education.

The creation and operation of a training resource center for blind college stu-
dents will not only contribute to the vocational training and career development of
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blind students, the integration of higher education for the blind, but also provide
high theoretical and practical opportunities for obtaining higher specialized voca-
tional education. Specialists from higher special education institutions prepare and
send students and graduates of special education colleges each year to mainstream
and special education schools. These students should understand and master the
theoretical and practical skills learned at the Learning Resource Centers for stu-
dents with disabilities. Learning Resource Centers for Blind College Students -
Provides a good base for research in teaching theory and teaching practice. The
school can arrange for teachers and special education students to regularly visit
training resource centers for internships, as well as provide practical support to
centers with blind college students, their professional development and practical
abilities of each other. In addition, special education teachers can also use the
opportunity to practice at training resource centers to understand the psychologic-
al activity of students with disabilities in learning activities and provide psycho-
logical counseling.

- Promoting the integration of higher education for the blind.

In terms of trends in the historical development of education in the world, the
development of higher education for persons with disabilities should be integrated
into general higher education.

Worldwide higher education is coming together to ensure the integration of
learning for people with disabilities. In this kind of integrated education, people
with different learning abilities and learning styles come together and their learn-
ing goals are the same, but they need to use different learning resources. This is
inseparable from the support of the training resource center. The creation and
operation of a training resource center for blind students is precisely aimed at
achieving and promoting the integration of higher inclusive education for the blind
and general higher education. From the practice of creating an training resource
center for blind students, it is clear that insufficient physiological function does not
mean the absence of a learning function and a decrease in the ability to learn. The
key point is whether society can provide them with assistance and compensation
for physiological function. In the absence of environments and conditions, healthy
people can provide support in the form of learning resources. The learning support
provided by the training resource center to blind students not only allows them to
gradually overcome learning disabilities caused by a lack of physical function, but
more importantly, it will play an active role in fostering the integration of inclusive
higher education for the blind and higher education throughout society.
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Annotation. The implementation of the process of forming a healthy lifestyle
for the younger generation provides for the analysis and adjustment of the content
of academic disciplines, in particular, the discipline "Technology" of the section
"Cooking" and the comprehension of adolescents’ attitude to a healthy lifestyle,
to their lifestyle.

Keywords: education, culture, students, goal, health, well-being, development,
upbringing.

The health of the younger generation and the development of effective mea-
sures aimed at strengthening it are currently the most important social task. It is
in childhood, at school age, that the health of the adult population is formed [1,
p. 15].

In this regard, school education in modern conditions is designed to ensure
functional literacy and social adaptation of students on the basis of their acqui-
sition of competence experience in the field of learning, cognition, professional
labor choice, personal development, value orientations and meaning creation, as
well as maintaining an ecologically healthy lifestyle.

The most important invariant component of the Basic Curriculum is the edu-
cational area "Technology", the purpose of which is to lay the foundations for
preparing students for work in new economic conditions, to promote the upbring-
ing and development of an initiative, creative personality, the process of its self-
determination and self-realization in a future professional career.
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The educational area "Technology" is one of the substantive areas of the cur-
riculum of general education institutions. Its introduction is due to the objectively
existing need in society for the formation of labor and the preservation of the
health of the younger generation. It is of particular importance for the full devel-
opment of the individual, designed to instill in them the foundations of a healthy
lifestyle and hard work.

Leading a healthy lifestyle has now become not only fashionable, but also nec-
essary. Children have started to run in the morning, visit fitness centers and swim-
ming pools, but many of them forget that nutrition plays an important role in sup-
porting a healthy lifestyle. Many of us do not think about what we eat. Therefore,
it is always necessary to remember that nutrition must be correct, or rather rational.

The health problem of the younger generation is considered extremely impor-
tant all over the world, since it is the main indicator of the well-being of society
and the state. According to the Research Institute of Hygiene and Health Protec-
tion of Children and Adolescents of the Scientific Center for Children's Health of
the Russian Academy of Medical Sciences, in recent years there has been a steady
increase in the number of diseases and deviations in the health status of children
and adolescents, the occurrence of which occurs during the school period. Today
we understand that the school should play an important role in the formation of
a healthy lifestyle. The school has an exceptional resource for promoting healthy
lifestyles in schoolchildren. This resource is part of the Food Processing (Cook-
ing) course. In this course, students are taught the following skills:

- independently prepare simple culinary dishes for your family from raw and
boiled vegetables and fruits. As well as milk and dairy products, eggs, fish, meat,
poultry, various types of dough, cereals, legumes and pasta that meet the require-
ments of a balanced diet;

- comply with the correct technological sequence of preparation, sanitary and
hygienic requirements and rules for safe work;

- make up a diet based on the physiological needs of the body;

- choose food products to meet the body's needs for proteins, carbohydrates,
fats, vitamins, minerals, organize your rational nutrition at home;

- apply the main types and methods of canning and preparing food products
at home;

- save electrical energy when processing food; decorate cooked dishes, set the
table, observe the rules of etiquette at the table;

- to determine the types of environmental contamination of food;

- to carry out measures to prevent the negative impact of the technogenic
sphere on the environment and human health.

When studying the section "Cooking", you can use educational materials on
traditional national (regional) types of dishes [2, p. 153].
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The process of creating culinary masterpieces is unthinkable without the abil-
ity to handle special tools and equipment, without knowledge and adherence to
technological regimes, without mastering the techniques of work.

It is the first steps in the knowledge of the culinary processing of various types
of products that are made in technology lessons and subsequently determine the
level of skill. Knowing the techniques helps you prepare hot and cold meals, drinks,
baked goods and pastries, taking into account the planning of a balanced diet.

Mastering a set of techniques, acquiring professional skills is a matter of time.
It is no less important, when getting acquainted with the history of the creation
of a culinary dish, to understand and feel its connection with the spiritual world
of the people, with its ideas about nutrition. Already in the process of teaching,
schoolchildren should try to create healthy dishes and not forget that they should
be beautifully decorated and properly served at the table. At the same time, you
should always know that tradition is not only a set of performance techniques,
verified by time, but also a special rhythm of life characteristic of a given area, na-
ture itself, which constantly influences a person. Therefore, to understand tradition
means, first of all, to plunge into this world, to be filled with it enough to become
a full-fledged exponent of its wisdom. At the same time, it must be remembered
that the continuation of the tradition is not a blind copying of already worked out
techniques and skills, but also of the knowledge of today.

Judging by the national national cuisine, the life of a villager and a city dweller
has always been clearly divided into weekdays and holidays. The most beautiful
and complex dishes were prepared for the holiday, however, both in holiday and
in everyday recipes, the same thing that is characteristic of the tradition of each
nation as a whole was preserved.

"Technology" in the system of other school disciplines takes a certain place
- it affects the formation of the intellectual and emotional spheres, the acquired
knowledge is necessary for life in society and for the study of other subjects.
"Technology" has deep interdisciplinary connections: physics and chemistry, life
safety, mathematics, history, drawing and drawing. The purpose of technologi-
cal (labor) education is associated with practical utility, with spiritual activities
to master the methods of cognition and transformation of the world. Technol-
ogy classes form logical thinking in students, contribute to the development of
imagination. Education in technology lessons is aimed at preparing for the active
participation of the child in public life, at shaping the personality of the student as
a whole, the entire psyche of young people, their moral and intellectual qualities.

Practically the entire content of educational technology standards can be stud-
ied using examples of culinary art products. At the same time, great opportunities
open up for the development of the creative potential of students, their aesthetic
and patriotic education, as well as the formation of the foundations of an ecologi-
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cal healthy lifestyle [3, p. 94].

The mastery of the relevant technologies by students is carried out more suc-
cessfully when using the capabilities of modern computer support in order to il-
lustrate the material presented, as well as to prepare for the technological process
of making a culinary dish.

Thus, for many, cooking will remain a free time occupation. And some school-
children, having tried their hand at technology classes and identified opportunities,
may want to work professionally.

What principles of a healthy lifestyle of a modern person can be defined as
fundamental?

The main thing for maintaining health and increasing the duration of a healthy
life of a person is:

- education from early childhood healthy habits and skills;

- environment: safe and favorable for living, knowledge about the influence of
unfavorable environmental factors on health;

- quitting smoking, drug use, alcohol consumption;

- healthy food: moderate, corresponding to the physiological characteristics of
a particular person, awareness of the quality of the food consumed;

- movement: physically active life, including special physical exercises, taking
into account age and physiological characteristics;

- personal and public hygiene: a set of hygienic rules, the observance and im-
plementation of which contributes to the preservation and strengthening of health,
mastery of first aid skills;

- hardening of the body.

The physiological state of a person is greatly influenced by his psycho-emo-
tional state. Therefore, some authors [6, p.10] also highlight the following addi-
tional aspects of a healthy lifestyle:

- emotional well-being: mental hygiene, the ability to cope with their own
emotions, problems;

- intellectual well-being: a person's ability to recognize and use new informa-
tion for optimal action in new circumstances. Positive thinking;

- spiritual well-being: the ability to set really meaningful, constructive life
goals, strive for them and achieve them. Optimism.

Analysis of approaches to determining the essence of motivation and consid-
eration of the characteristics of a healthy lifestyle allow us to determine the under-
standing of the motives of a healthy lifestyle.

The motives of a healthy lifestyle are understood as an integral system of
conscious motives that activate and direct the manifestations of the personality
(moral, spiritual, physical) in various spheres of life from the standpoint of the
values of one's health.
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Understanding, the essence of the need for a healthy lifestyle requires com-
prehension of such a basic category as a "healthy lifestyle". A healthy lifestyle is
understood as a system of individual manifestations of a personality in the spheres
of various activities (educational, household, social, communicative), reflecting
the attitude towards oneself, the social environment, the surrounding nature from
the standpoint of health values and contributing to the preservation of the body's
stability corresponding to the age, maximum activity of the individual in everyday
life and professional activities.

The existing school practice shows that the introduction of schoolchildren to a
healthy lifestyle, the formation of conscious motives for it is not always purpose-
ful. The indicated state is practically explained in part by the absence in the theory
of a holistic concept that reveals the ways and conditions for the formation of
motivation for a healthy lifestyle in a general education school [5, p.54].

It is advisable to consider the process of forming a healthy lifestyle among
schoolchildren as an organic part of a holistic pedagogical process, as an interac-
tion of external and internal factors. Internal factors are the need-motivational
sphere of the student, his value orientations, attitudes, self-esteem, interests, indi-
vidual properties. The external factor in this case is the educational process.

From the standpoint of a systemic-holistic approach, the process of forming
motivation for a healthy lifestyle is built taking into account the logic of the devel-
opment of this psychological phenomenon, which presupposes the movement of
motivation from systemic manifestations to sustainable functioning, and involves
several stages:

- the orientation stage, during which adolescents develop a positive attitude
and interest in a healthy lifestyle, the value of health for self-realization is realized;

- the stage of formation, during which the needs for a healthy lifestyle are
formed, the desire for self-education in this area from the standpoint of the values
of health. At this stage, the goal is defined as the formation of sustainable moti-
vation for a healthy lifestyle, characterized by a steady interest in the problem,
the desire for self-education in the field of healthy lifestyle, self-assessment and
correction of individual components of life from the standpoint of health values;

- the stage of generalization, the main content of which is the formation of an
integral system of motives for a healthy lifestyle, ensuring the design of life from
the standpoint of a healthy lifestyle. At this stage, the subordination of motives
becomes clear, the socially valuable motives of educational activity deepen from
the standpoint of a healthy lifestyle, incentives for the confident implementation of
knowledge and skills in organizing educational activities, in new situations, the need
for creative design of life from the standpoint of a healthy lifestyle are stimulated.

For the realization of the goal of the orientation stage, the following means are
most effective:
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- saturation of the content of the material of educational disciplines with mod-
ern knowledge in the field of healthy lifestyle problems ("Healthy lifestyle - the
essence, modern approaches", "Health-saving technologies in education”, "Safe
dishes", "Choose me. How to define quality products by their appearance?") , en-
tertaining information ("Life with taste", "What habits are bad?"), historical ref-
erences ("Genesis and prospects for the development of healthy lifestyles", "It's
interesting: features of the national cuisine");

- inclusion of material with a professional focus ("My future profession and
health", "Career and health");

- creating situations of introspection (assessing your health by individual indi-
cators, drawing up your own "Health Passport", "Food arithmetic. How and why
to count calories?");

- the use of problematic presentation of material on certain aspects of a healthy
lifestyle, discussions ("A healthy lifestyle - a hobby or a necessity?", "My life-
style, is it healthy?", "What does food mean to us?") [4, p. 73].

The goals of the formation stage are achieved by deepening the content of
academic disciplines; the creation of self-regulation situations that encourage the
analysis and correction of one's lifestyle from the standpoint of a healthy lifestyle
(assessment of the level of readiness for a healthy lifestyle, hygienic and moral up-
bringing and drawing up on the basis of the results of self-development programs),
practical-imitation situations ("Point of view" , "Transfer of emotions", "Candy
for happiness"), stimulating a deeper understanding of the need for knowledge
and skills of healthy lifestyle in learning and other activities, encouraging school-
children to express value judgments, defend their beliefs on various problems of
healthy lifestyle.

To achieve the goal of the generalization stage, schoolchildren are involved
in situations of self-realization, stimulating the desire for self-expression, dem-
onstrating their own approaches to building goals in the course of solving prob-
lems and in the process of implementing educational activities (creating individual
healthy lifestyle programs, holding round tables "My opinion about healthy life-
style", problem and practical and simulation situations that simulate typical fea-
tures of a healthy lifestyle, future professional activity).

The formation of motives for a healthy lifestyle is considered as a purpose-
ful process of helping a teenager in his awareness of health as the highest value,
in the formation of a responsible attitude for him and in the inclusion of a stu-
dent in health creation in accordance with his individual capabilities and abilities.
This process is based on the principles of maintaining, strengthening and shaping
health.
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Annotation. In the article, the authors share their experience of working on the
formation of logical and mathematical thinking in preschool children by means of
mental arithmetic.
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Logical and mathematical development is the foundation for the formation
of the most important intellectual components of a child's personality: attention,
memory, imagination, thinking, speech, creative abilities. Consequently, it is nec-
essary to develop them already at preschool age, since it is this age that is sensitive
for the formation of psychological qualities in a child that contribute to mental
development and enhancement of interest in various types of activity. It has been
proved that preschool children with a sufficient level of formation of logical and
mathematical ideas are able to memorize educational material faster, they have a
higher level of cognitive interest in comparison with their peers, they are much
more successful in adapting to school conditions.

The federal state educational standard for preschool education establishes the
necessary conditions for the cognitive development of preschool children: “...the
use in educational activities of forms and methods of working with children that
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correspond to their age and individual characteristics; building educational activi-
ties on the basis of interaction between adults and children, aimed at the interests
and capabilities of each child and taking into account the social situation of his
development...".

According to L. S. Vygotsky, J. Piaget, A. N. Leont'ev, the formation of think-
ing in a child is a qualitatively new stage in the development of cognition, which
is characterized by the transition from the perception of external signs of objects,
phenomena to the reflection of internal, essential connections and interrelation-
ships between them.

It is in preschool age that the transition from visual-active thinking to visual-
figurative thinking and further to logical thinking occurs. One of the important
conditions for the transition to logical thinking is the acquisition of experience in
solving problems by the child, because the ability to analyze, classify and general-
ize is one of the main prerequisites for successful schooling. Often in educational
activities, we are faced with the fact that preschoolers, having the ability to solve
problems based on visual material, experience difficulties in solving problems pre-
sented without reliance on visualization.

Currently, in preschool pedagogy and psychology, there is an active search for
new technologies that correspond to the age and individual characteristics of chil-
dren, technologies aimed at all-round intellectual development, contributing to the
formation of logical and mathematical ideas in them. The study of technologies for
increasing the effectiveness of work on the formation of logical thinking in older
preschoolers allows us to determine the technology "mental arithmetic".

Mental arithmetic is one of the youngest innovative technologies in the forma-
tion of logical and mathematical thinking in preschool children.

Mental arithmetic originated in Ancient Greece and Mesopotamia about five
thousand years ago. It was then that an incredible way appeared, stimulating the
development of both hemispheres of the brain, contributing to the development of
cognitive processes, the formation of the skill of verbal counting.

The technique is based on the ancient abacus abacus: a rectangular device with
knitting needles on which bones move. The abacus consists of a frame, a dividing
bar, upper and lower bones. In the middle is the center point. The upper bone -
"queen" means five, and the lower "brothers" - ones. Each vertical strip of bones,
starting from right to left, denotes one of the categories: units, tens, hundreds,
thousands, tens of thousands, etc. The bones in neighboring "houses" - categories,
for each other, "friends".

The abacus is designed in such a way that the ability to count on it trains the
brain, develops neural connections between both hemispheres of the brain, logical
thinking.

According to scientists, the human brain has enormous potential. Primarily the
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right hemisphere, which provides the characteristics of visual memory, imagina-
tion and creativity. The left hemisphere of the brain is responsible for building
logical chains, situation analysis and mathematical calculations.

Neural connections that develop in the first years of a child's life determine the
level of brain development in the future of an adult. Therefore, it is important to
develop these neural connections already in preschool age.

For teachers, mental arithmetic is a new undertaking, which requires, first of
all, the creation of favorable material, technical, personnel, psychological and
pedagogical conditions.

The Child Development Center began work in this direction with the purchase
of abacus.

To teach children mental arithmetic, first of all, the teacher himself needs to
be a specialist with the skills of teaching mental arithmetic. Therefore, our educa-
tors were trained in refresher courses under the program "Mental arithmetic in a
preschool educational organization."

An additional general developmental program "Mental arithmetic" of social
and pedagogical orientation has been developed for children 5-7 years old. The
main goal of the program: development of mental and creative abilities, support of
individuality and positive socialization of children through play, communication
and other forms of activity. At the initial stages of studying mental arithmetic, an
abacus is used. In the future, children make calculations in their minds, creating a
mental image of the abacus.

Teaching preschool children to count on the abacus is carried out in combina-
tion with the following techniques and special developmental exercises.

Using both hands: preschoolers perform calculations on the abacus with both
hands at the same time, which affects not only the development of each hemi-
sphere, but also the optimization of the interaction between them.

Visualization: a real calculating instrument is gradually replaced in the child's
imagination with its invisible counterpart.

Fingers: the child uses his fingers even in the process of oral counting. With
their help, the child moves the imaginary counting bones.

Ability to control their brain: students of the program "Mental arithmetic" are
able to simultaneously perform oral math exercises, perform actions with the fin-
gers of both hands and use their creativity (drawing, sculpting, dancing, jumping).

The key benefits of mental arithmetic classes are the inclusion of video materi-
als and mind games that develop mindfulness and creativity, as well as group and
individual exercises aimed at full functioning of the right and left hemispheres of
the brain.

In the process of implementing the additional general developmental program
"Mental Arithmetic", teachers of the Child Development Center developed a di-
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dactic manual "Mental Twister" based on the structure of the abacus, which serves
as an additional tool for the development of mental counting in preschoolers in
play activities. "Mental Twister" is a playing field made of eco-leather, measuring
1.5 m by 2 m. It consists of a frame, vertically spaced knitting needles. On each
of the seven knitting needles there are five yellow circles (knuckles), denoting
numbers from 1 to 5. The bones on top of the "heavenly" crossbar correspond to
the number 5, the bones below the "earthly" crossbar correspond to numbers from
1 to 4. Inside each knuckle there is a hint in the form of a dry beans. The number
of beans indicates the number. A distinctive feature of the "Mental Twister" from
the abacus is that in addition to fine motor skills, gross motor skills and visual-
motor coordination of the child develop. The manual also serves as prevention of
flat feet.

Mental arithmetic is a unique technology for the logical and mathematical
development of preschool children, which ensures the successful assimilation of
school material, a clear understanding of the teacher's explanations and the correct
solution of educational problems.
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One of the tasks of the RFL teacher is to form in foreign students a sense of
belonging to the common human race with its common cultural and moral values.
From the first lessons, he must establish contact with students, drawing an analogy
between the traditions and ways of the two countries. Implementation of the prin-
ciple: “As in our country - as in your country” expands the spiritual and cultural
horizons of students. It is necessary to make it clear that culture, history, religious
traditions evoke genuine interest and, of course, respect from the teacher. It is also
important to draw the attention of students to the fact that there are many similari-
ties between the traditions of the peoples. This will make it possible to remove
some of the difficulties that arise.

Emotional discomfort of foreigners arises from the abrupt transition from a
stable state of mind “one of our own” to an alarming one - “a stranger among
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strangers” in a new world for them. Therefore, undoubtedly, an important step
on the way to successfully mastering the Russian language is the psychological
adaptation of students. Also, to intensify learning, the teacher needs to remove
this state of tension from the student. It is necessary in every possible way to dem-
onstrate peacefulness, to express respect for problems of a religious and ethical
nature. Especially now, in an era of global instability and tension.

First, you need to remove the constraint in communication, try to generate
feelings of sympathy between the teacher and students. The teacher should be
inclined towards positive communication, should be smiling and friendly with
everyone. It is possible in the learning process that certain difficulties arise, for
example, differences in worldviews, temperament, and individual life position.
The teacher should try to establish a path to the dialogue of cultures and religions,
to give a feeling of a single spiritual principle of all mankind. To do this, he must
avoid conflict situations, try to bypass “hot” points of contact between students of
different nationalities.

When teaching Russian to foreign students, it is important to acquaint them
with the history of our country and its traditions. Undoubtedly, it is necessary to
talk about the place of Russia in the system of world cultures. The teacher should
avoid a mentoring tone in conversation with students, on the contrary, it is desir-
able to demonstrate in every possible way an openness to other points of view. Of
course, it is necessary to respect the traditions and norms of behavior adopted in
the countries of the students. All of the above will help prepare specialists with a
creative search, with deep concepts of morality. Of course, the intensification of
teaching all types of speech activity is facilitated by the friendliness of the rela-
tionship between the teacher and the students.

The possibility of acquiring new professions, the process of creative and pro-
fessional development of the individual are associated with the level of interethnic
relations in society, the interaction of cultures, and mutual respect. Social health of
an individual is also determined by the level of education of a person.

Thanks to the cultural heritage of each country, there is an opportunity to as-
similate the achievements of world culture, develop their own potentials, and dis-
cover the world.

One cannot but agree with the statement about the existence of “national mean-
ings”. After all, even one and the same physical thing can correspond to com-
pletely different semantic descriptions, depending on the civilization within which
the thing is considered. For example, in Western cultures, white is associated with
purity, innocence and elegance. That is why this is the color of the bride's outfit.
However, in Korea, China and other Asian countries, white symbolizes failure,
mourning and death. Therefore, it is only worn during funerals.

Of course, two words denoting the same subject in the culture of different
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peoples in two different languages, but being translated equivalents, are neces-
sarily associated with non-identical contents. This makes it possible to talk about
the "national meanings" of linguistic signs in semiotics. Let's turn to the names
of wild animals. For example, the wolf in Russian fairy tales appears as an evil,
gloomy and lonely animal. Whereas in Turkish mythology, it is associated with
the sky and is a symbol of light. Or, conversely, a bear. For Russians, he embod-
ies strength, and in the view of the Turks, he is perceived as a large wild beast
moving slowly. So, the lexical meaning and connotations of a linguistic sign are
determined by the individual's belonging to a particular civilization. The assimila-
tion of a word of a non-native language includes understanding and memorizing
its meaning and rules of use, as well as the ability to use it accurately in speech [5].

It should be emphasized that the connection between the language and the
history and culture of the people is most clearly manifested at the phraseological
level. A large number of proverbs, sayings, stable combinations reflect specific
national features, has that linguistic imagery that is rooted in the history of the
people, their way of life, customs, traditions, and religion. Of course, it is difficult
to determine the degree of preservation of all imagery, national flavor of phraseo-
logical units when translated into another language. Therefore, the tasks of the
RFL teacher are to bring the language background closer to the students, to give
the necessary knowledge, because the core of the phraseological unit is filled with
national and cultural content. Following the background knowledge is important
in the further development of the problems "language - culture - religion".

Every era and country gives rise to certain cultural traditions, patterns of be-
havior, and the ability to see them, to understand the touches of different civiliza-
tions is already a moral achievement. The task of a modern RFL teacher is to show
interest and respect for foreign culture and instill it in his own, Russian.

From a religious point of view, culture is the self-realization of the spirit, the
environment through which the spirit can influence a person, open to him, and the
loss of spiritual gifts leads to the degradation and destruction of culture. A car-
ing attitude to the past, as to an inseparable part of culture, strengthens the moral
health of peoples in the present.

The modernity and relevance of any word or expression is always tested in
practice. This also applies to phraseological phrases that go back to religious texts.
Since the life of the language is regulated by many factors, including extralin-
guistic ones, the return to forgotten Christian values naturally influenced the use
of biblicalisms in living speech, especially in journalism. The meaning of bibli-
calisms is by no means forgotten. Only now they are no longer archaism. As, for
example, phrases: "carry your cross", "not by bread alone", "kiss of Judas" and
phraseological units: "seek and find," "throw a stone", "do your bit", "return to
square one", etc.
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Man as a separate representative of civilization, his religion, his culture has his
own psychological structure. Therefore, when teaching, the teacher should rely on
the qualities of the student, which are able to enhance the positive aspects, such
as: dedication, hard work, interest, openness to communication - and compensate
for the negative ones.

The principle of an individual approach must be present at all times. To do this,
you need to know the students, their cultural values, faith, interests, the nature of
relationships.

In conclusion, it is important to emphasize that the effectiveness of the educa-
tional process is largely determined by the personality of the teacher, his ability to
transform, improvise, express interest in the educational process, and the ability to
create a favorable climate in the group.
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Abstract. The rise of states in various regions of the world is one of the essen-
tial problems of Soviet and modern Russian social science. In the USSR, this pro-
cess was studied within the framework of a single-line Marxist scheme, explaining
the emergence of states by a change in the types of management, the emergence
of private property and, as a result, the split of societies into classes. But by the
current time, thanks to processual archeology and neo-evolutionary anthropology,
revealed a plurality of ways and options to complex, but non-state systems. Thus,
at the present stage, politogenesis turns out to be nothing more than a process of
forming a complex political organization of any type, and not just a state. After
the collapse of the USSR and the rejection of Marxism, analysts, and, of course,
historians face the question of developing an alternative methodology for inter-
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preting the political genesis of early class societies. A way out of the impasse may
be the study of precapitalist political systems in various regions of the world from
the standpoint of neo-evolutionism.

Keywords: state formation, chiefdoms, early state, neo-evolutionism, ana-
logues of the state, macroevolution, social evolution, evolution of civilizations,
global history, world history, historical analysis.

In the USSR, following Karl Marx theory, the state was viewed exclusively
as a machine for suppressing the majority by a minority, pointing to its negative
nature. However, it is useful to remind: K. Marx, in essence, did not bring to the
forefront repression, but the fulfillment of common affairs arising from the nature
of society, and specific functions arising from the opposition between the govern-
ment and the people.

In Marxist historiography, two ways of the formation of states are known -
eastern and antique. The first is based on the usurpation of administrative func-
tions by the leaders and turning them into masters over the people. The second
type is characterized by a class society with private property, commodity relations
(antique polis).

The category of formation taken by Karl Marx from geology was recognized
as the leading criterion for classifying states to the corresponding historical and
economic type. A formation is a large socio-economic system based on a certain
mode of production and resource allocation.

The initial formation is considered to be primitive, where the mode of pro-
duction was based on collective (clan) property, and power, it seems, belonged to
all individuals of the tribe. Since there is no private property here, the state, as an
element of suppression, is not known.

The slaveholding formation that dominates since the IV th century BC stands
out next to the V th century AD. Among the largest representatives were Mes-
opotamia, Egypt, Hellas and especially Rome, whose history demonstrates the
evolution from the polis in Latium to the global mega-polis of the oecumene. In
addition to the ownership of the instruments of labor, slaves also depended on the
slave owner, whose exploitation was carried out thanks to non-economic coercion.
The emerging state thus protected the ownership of the slaves and, importantly,
suppressed their riots. A slave who is not interested in the results of his own ac-
tivities, in the end, reduced productivity and, as a result, lost his own significance,
giving rise to a crisis of the formation and the state in particular. Thus, the decline
of slave-owning exploitation led to the maturation, and soon the dominance of the
feudal system in the Middle Ages.

States of this type appeared in Europe from about the VI th to the IX th centu-
ries. Unlike slavery, where the slave was the «talking tool», in the new conditions
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the leading form of ownership was land, signaling wealth and the material basis
of political power. The residence of the lords on the land, the feud, as well as the
use of it as a means of production, automatically gave rise to an exploitative re-
lationship. The difference between the feudal structure, most likely, was that the
peasants turned into the owners of tools' and the entire private economy cultivated
by personal labor. The relationship between feudal lords and peasants was defined
as the tenant and landlord of land, and the method of appropriating products was
characterized by the collection of labor, food and cash rent.

The next type of state, bourgeois or capitalist, developed as a result of the rev-
olutions in Europe and America in the XVI th—XVIII th centuries. The long XVI
th century, including the period between the 1450s (the decline of Constantino-
ple) and the 1640s (the end of the Thirty Years' War), shaped the order in which
European elites emerged from the crisis of feudalism caused by a lack of land by
exploring «alien» horizons. This is how Geographical discoveries and the stage of
initial capital accumulation started. It manifested itself most vividly in England
during the «fencing» period. The capitalist formation, unlike the previous ones,
demanded independent producers who sold their labor and were deprived of their
property. Exploitation here is based on making a profit - money, which is the main
social value.

The key contradiction of capitalism is determined by the discrepancy between
the owner of capital and the employee, as a rule, deprived of property and forced
to be hired. Such a contradiction is constantly deepening and is being resolved
by the revolution. The success of the proletariat determines the transformation of
societies to a different formation - the communist one. However, since an instant
replacement of capitalism with communism is impossible, a transitional socialist
formation is necessary.

Classes do not die out under socialism. On the contrary, the workers and peas-
ants, together with the intelligentsia, are drawing closer together and forming the
Soviet community. Private property is replaced by public property and, thus, loses
its significance as a source of class contradictions.

Thus, state formation process was considered and, by the way, is still consid-
ered in Russia in line with the formation theory. However, thanks to new data from
processual archeology and evolutionary anthropology, the situation has changed
significantly. Speaking frankly, it should be emphasized that the discrepancy be-
tween the available data and the formation theory, which claims to be universal, is

' Compared to slavery technologies, the Middle Ages were lucky. We can talk
about the «industrial revolution» of the West in the XI th century and, apparently,
was the forerunner of the industrial revolution of the first quarter of the XVIII th
century in England. For research, see: White L.J.R. Medieval Technology and
Social Change. Oxford University Press. 1974; Gimpel J. The Medieval Machine:
Industrial Revolution of the Middle Ages. Penguine Press. 1976.
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revealed upon closer examination.

For example, the formation theory, developed on the basis of Western Eu-
rope, has been transferred to world history, but the forms of development of other,
non-Western systems do not fit well into such a scheme. The theory of Karl Marx,
as a rule, highlights the only aspect - the socioeconomic one. But it is not possible
to convincingly demonstrate the universal, in other words, worldwide dependence
of spiritual life and culture on the material base. The theory of formations is based
on the recognition of the cultural monotonousness of peoples, which does not
correspond to the multifaceted historical reality. Formation theory explores the
macrosociological level, ignoring the microsociological level - values, collective
behavior, and religious attitudes. The theory is one-lined.

The most striking example of underdevelopment is the Middle Ages. More
precisely, the period called the Dark Ages, lasting in Europe from the decline of
the Roman Empire and its infrastructure, in the V th century and, ending by the
IX century the collapse of the Carolingian core that held the sprawling lands of
Rome together.

Polities that emerged on the site of an empire are considered states. Back in the
1940s, when the term barbarian state* arose, which, however, in its socio-polit-
ical essence, was neither slaveholding, let alone feudal. We are talking about the
polities of the Germans, the polities of the Caucasus, Central Asia and Kievan Rus
IX-X centuries. They were born as a result of the decomposition of the primitive
communal system and were pre-feudal.

Attempts to establish the patterns of their development are very rare even to-
day?. The prevailing attitude is due to the reluctance of specialists to raise the ques-
tion of the existence of polities that are not related to either slavery or feudalism.
A kind of intermediate stage of evolution not fixed by K. Marx is fixed before the
researcher. Therefore, it is important to analyze more deeply the gap in the history
of the political genesis of the barbarians of the medieval West.

Within the framework of this problem, two groups of pre-feudal states
are known: where feudal relations were established as a result of the union of
slave-owning and patriarchal elements, and pre-feudal states that arose as a result
of the decomposition of the primitive communal system.

Where is the difference between the two types of states? In a feudal state,

2 See.: Yushkov S.V. On the question of the pre-feudal (barbarian) state // Questions of history.
1946. No. 7. P. 45-46. Among the new studies initially see: Etherington N. Barbarians Ancient and
Modern // American Journal of Ophthalmology. 2011. Vol. 116. P. 31-57; Romans, Barbarians and the
transformation of the Roman World / Eds.by R. Mathiassen, D. Shanzer. Ashgate Publishing Limited.
UK. 2011; Jones D. Barbariginesis and the Collapse of Complex Societies: Rome and After / PLoS
ONE. 2021. Vol. R. 1-33.

3 Pertsev D.M. Reimaging our World: From Fernan Brodel to World-System Analysis and from
Historical Globalization to the G.D.E.L.T. Project. Science and Innovations 2021: Development
Directions and Priorities. Inernational Conference. Australia, Melbourne, 2011. P. 112-127.
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most likely, the economic basis is based on the labor of dependent peasants. In
the pre-feudal polity, there was a feudal system, whose importance gradually in-
creased, since the community members became dependent, but the feudal lords
had not yet come to dominance despite, however, the increase in their influence.
As aresult, the organization of power did not receive the structure of a feudal state,
namely:

1) the pre-feudal state is not a hierarchy of seigneurs based on vassalage, but
a complex of parts that are at different stages of socio-economic development.
Moreover, the connection with the king is based here on vassalage without a fief.

2) the features of military democracy have not been eliminated in the political
structure.

3) a ruler is not a supreme leader who has turned the country's territory into a
personal domain, but a military leader, whose functions outside the military sphere
are usually limited. The leader received power not by inheritance, but by election.

4) the policy of the head of the pre-feudal state was supported not at all by the
feudal elite, who served for the land, but by the council of the tribal nobility and
squads.

5) in the pre-feudal state there are remnants of popular assemblies, which are
almost completely eliminated in the feudal state, where power is dispersed be-
tween the king and the large barons.

6) in the local government of the prefeudal state, a decimal system operates,
whose tens, hundreds and thousands are transformed by territorial districts. In a
feudal state, on the contrary, it is outdated. Instead of it, there are two: the pal-
ace-fiefdom and the feeding system.

7) the military force in the pre-feudal state is constituted by the squad and the
militia.

8) the source of income for the leader of the pre-feudal state, it seems, is not
income from the domain, but tribute from the subordinate peoples collected by
passing them.

Finally, as for the term prefeudal itself. It appeared in the 1950s. under Stalin,
when was decided not to combine the feudal and pre-feudal periods into a single
scheme, since It is not logical to consider a system without rent from land owner-
ship and the presence of a class of exploiters as feudalism.

The concept of the prefeudal period was developed by A.I. Neusykhin. He
showed: the barbarians of Europe of the Dark Ages, according to the degree of po-
litical hierarchy, do not belong either to slavery or to feudalism. «In the process of
historical development, the change of social formations occurs through a revolu-
tionary leap, which finds its expression in the social and political revolution. How-
ever, such leaps are always preceded by periods of transition; during these periods,
those changes accumulate and those contradictions of formations arise, which lead
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to a revolutionary leap. During transition periods, the features of the social system
of the previous formation are already reborn, they begin to become obsolete or
completely die off, and at the same time, elements of the subsequent formation are
born. However, since the former are still quite tenacious, and the latter have not
yet had time to triumph and exist in the form of development trends, then in each
of the transition periods a peculiar and complex interweaving of the structural el-
ements of the previous formation appears. This interweaving leads to the fact that
during the transitional periods, the elements of the old and the new are synthesized
in the form of a social structure with its inherent laws of development»*.

The identification of the pre-feudal period, which was not taken into account
by the formation theory, is necessary, since the development of feudalism in Eu-
rope was preceded by a structure that turned out to be no longer slave-owning, but
not yet feudal The term prefeudal, however, was rejected due to the impossibility
of embedding into the scheme: primitiveness, slavery, feudalism, capitalism, com-
munism.

Despite the exclusion of the concept of pre-feudal period, the Marxist theory,
however, does not reflect the entire variety of stages of political genesis. This is
also relevant with regard to military democracy, allegedly preceding the genesis of
states. In the USSR, since the mid-1970s. the idea spread that military democracy
was being replaced by some other system, where the masses were removed from
power, but classes, exploitation and political organization were not formed yet.

Moreover, military democracy, in all likelihood, was not universal, as the for-
mation theory asserted. For example, the Scythians of the VI th-IV th centuries,
the societies of Polynesia, New Zealand, Africa, the Mariana and Marshall Islands
were not military democracies due to the presence of central power and social
differentiation there. But, despite this, the states did not take shape.

In the West, the stage of evolution between primitive and state has been known
since the 1960s-1970s called chiefdom?®. The chiefdom construct in the USSR was

4 See.: A.L. Neusykhin The pre-feudal period as a transitional stage of development from the tribal
system to the feudal one // Voprosy istorii. 1967. No. 1. S. 75 - 87.

3 3jech NPUBOAATCs HanboJIee aKTyallbHble U COBPEMEHHbBIE PabOThl, OXBATHIBAIOIIME OCOOCH-
HOCTH 3BOJIOIMH CIOXKHBIX cucteM. [lepBonadansio cm.: Earle T. Chiefdoms in Archaeological and
Ethnohistorical Perspective / Annual Review Anthropology. 1987. P. 281-288. Idem. Chiefs, Chief-
taincies, Chiefdoms, and Chiefly Confederacies: Power in the Evolution of Political System // Social
Evolution and History. 2011. Vol. 10. Ne 1. P. 27-54. Abrutyn S., Lawrence K. From Chiefdom to State:
Toward an Integrative Theory of the Evolution of Polity // Sociological Perspectives. 2010. Vol. 53, Ne
3. P. 424. 51 raxoxe 6narogapen [lerepy CranbHUKY 32 IPEIOCTaBICHIE MaTepHailoB, Mtak, BBeaeHHEM
B po0IIeMaTuKy chiefdom 1o npaBy sBISETCS MCCIE0BAHHE O BOXK/ECTBE KAK YHHBEPCAIBLHOM, IJI0-
GasbHOM siBiieHuH, cM.: Skalnik P. Chiefdom: A Universal Political Formation? // Focaal. 2004. Vol. 43.
P. 76-98; Idem. Chiefs and Chieftains // The International Encyclopedia of Anthropology. John Wiley
and Sons. Ltd. 2018. P. 56-86; Grinin L.E., Korotaev A. Chiefdoms: Yesterday and Today // Globalistic
and Globalization Studies. 2019. P. 229-236; Emanuelson P., Willer D. Social Structures in Transition:
Applications of Two Theories to Chiefdoms // Socius: Sociological Research for a Dynamic World.
2018. Vol. 4. P.1-14.
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used in relation to the analysis of Asian political systems only since the 1980s,
when there was an ideological thaw.

The chiefdom has the following characteristics: redistributive exchange; deep-
ening social stratification, i.e. inequality of access to resources; the presence of the
power of a leader who concentrates the surplus product; ideology. It is important,
of course, to remember that the chiefdom belongs to primitiveness, but that stage
when the majority of the tribe is removed from power in favor of the leader who
redistributes resources. Ultimately, one of the main features that distinguish chief-
dom from the state is the absence of the legalized use of violence here, as well as
the absence of laws.

Chiefdom construction as an intermediate form of social evolution was ap-
plied mainly to non-european systems. In the East, for example, the power of
senior persons in collectives was formed - a patriarchal family-clan community,
which, most likely, with a combination of monopolization on the organization of
hydraulic work in an arid climate, led to the rise of states. Chiefdoms exist without
private property. Unlike the West, they hold on to the sole dominance of the ruler
through power-property®. This phenomenon is most fully traced in the despotisms
of Mesopotamia, Egypt and, especially, China, where the territories, as well as the
rent from them, completely belonged to the rulers. The concept of chiefdom was
developed as part of the discussion about the Asian mode of production.

In addition to this theoretical module, the theory of the early state was applied
to the East, mostly to China. It was, in a way, an alternative to the Marxist inter-
pretation of pre-capitalist formations and in many respects echoed the concept
of the pre-feudal period, when political structures that did not reflect the signs of
classical feudalism were formed in medieval Europe.

The term early state was first used by P. Skalnik, who studied at the University
of Leningrad. In his 1973 Ph.D. work, he concluded that many of the polities of
pre-colonial Africa did not have features characteristic of the feudal formation.
Accordingly, it is reasonable to define such systems by early states. The defense of
the dissertation, however, was not destined to take place due to the impossibility
of embedding the concept in the Marxist interpretation of the historical process.
P. Skalnik was forced to immigrate to Czechoslovakia. It was during the years of
emigration that a tandem with H.J.M. Klassen, the result of which was the publi-
cation in the West of a volume on the early states’

¢ Cwm.: Bacuise JIL.C. ®enomen Biactu-cobcTBeHHocT. K mpobieme  Turonoruu
JOKAIHUTAIUCTHYECKUX CTPYKTYp. THIIbI 00IIeCTBEHHBIX OTHOIIEHHH Ha BocToke B CpenHue Beka M.,
Hayxka. 1982; On xe. [Ipo6iemsl reresuca kuraiickoro rocynapersa. M.: Hayka, 1983; OH sxe. BocTok
u 3anaz B ucropur. OCHOBHbIE MTapaMeTpbl POOIeMaTHKH // AJbTepHATHBHBIC IyTH K [IMBHIM3ALUH
/ nox pen. H.H. Kpanuna, A.B. Koporaesa, /.M. bonnapenko, B.A. JIsnmu. M., Jloroc, 2000. C.
96-114.

7 Tlepsonayanbho cM.: Claessen J.M., Skalnik P. The Early State. Mouton Publishers. 1978. P. 22,
641; Claessen H. J. M. Before the Early State and After / Social Evolution and History. 2008. Vol. 7. Ne
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In the most general sense, an early state is understood as a large territorial
structure where clan ties remain, but with some development of extra-clan rela-
tions in the governing subsystem. The source of the existence of officials here is
feeding at the expense of entrusted subjects and salaries from the center. Along
with unwritten customs, there is a written code of laws. There is an apparatus of
judges. Officials appear. The collection of the surplus product by the rulers is pre-
cisely established and carried out systematically, leading to the withering away of
such institutions for the collection of tribute as, for example, the ancient Russian
polyudye, or the ancient Norwegian analogue - Weizl.

In other words, the early state differs from pre-state forms, such as chiefdoms,
by the appearance of: special officials, an apparatus of judges, a written code of
laws. It is a political structure based on clan and non-clan connections and familiar
with craft specialization.

Undoubtedly, the key function of the early states was the management of ter-
ritory and the provision of prestigious consumption to the elite through taxes and
taxes from the population. The reasons for the genesis of early states are likely to
be rooted in population growth leading to pressure on limited resources, wars, a
rise in the level of productive forces, as well as the influence of neighboring states.

The early states are a transitional leap in political genesis. Most pre-capitalist
systems, with a howl of development, are unlikely to have advanced beyond this
stage. In all likelihood, the fact is that history often does not record a single-line
social evolution from simple to complex, but, on the contrary, with a scrupulous
analysis, indicates certain cyclicality, i.e. the ability to rollback complex systems
to primitive modifications.

The application of the modules of the early state and chiefdom to the political
structures of the East, as noted, gained some popularity in the USSR in the 1980s,
while these alternatives to Marxism in relation to the analysis of the European
Middle Ages became known, albeit very timidly, only after the decline of the So-
viet state®. It was noted that the transition from a clan system to a class system

1. P. 8-12. ITomumo yka3zauusix MarepuanoB cM.: Claessen H. J. Early States-Structure, Development
and Fall // Social Evolution and History. 2010. Vol. 9. Ne 1.P. 12-18; Bondarenko D.M., Korotaev A. V.
«Early State» in Cross-Cultural Perspective: A Statistical Re-Analysis of Henri J.M. Claessen Database
// Cross-Cultural Research. 2003. Vol. 37. Ne 1. P. 105-132. Bosee HoBbIe nanHbie cM.: Stocker T., Xiao
J. Early State Formation: A Complete Rejection of the Circumscription Theory // Social Evolution
and History. 2019. Vol. 18. P. 166—190. Oco6enno nosne3na rmasa ®pena Crmpa B coopuuke: Spier F.
Early State Formation from Big History Point of View // Eurasia at the Dawn of History. Urbanization
and Social Change / Eds. by M. Fernandez-Gotz, D. Krause. Cambridge University Press. 2017. P.
127-132.

§ Cm.: MenbhukoBa E.A. K THMONOrMM NpearocyqapCTBEHHBIX M PAHHErOCYIApCTBEHHBIX
obpasoBanuii B CeBepHoit u CeBepo-Bocrounoii EBporne (mocranoka mpotiems) // [lpeBHeitme
rocyaapcrBa Bocrounoit EBponbl. M., 1995. C. 16-33; Ona xe. BosnukHoBeHue JlpeBHepycckoro
rocynapcTa B eBporeiickoM koHTekcre // 1150 et poccuiickoil rocyIapCTBEHHOCTH M KYJIBTYPBI /
noj. pen. akaa. A.I1. Jlepessinko. M.: Hayka, 2012. C. 5-20.

110 || International Conference




FAHBEFKIREAIT: PR A — R

in Europe was carried out not due to a change in formation, but with the help of
chiefdom, a squad state, or an early feudal state. The essential role of the military,
as well as of the trade, factor in the formation of the barbarian kingdoms of the
medieval West was also noted.

As a rule, all this led to the emergence of barbarian states, which were pre-
states, i.e. political structures, where already there are elements of future state-
hood. However, it must be remembered that in a barbarian society, the process
of class formation has not yet been completed, but there were no antagonistic
contradictions.

In addition, the inferiority of the formation theory, however, was most clearly
manifested in the East and Africa. The criticism, very delicate, came from orien-
talists (L. S. Vasiliev, V. P. Ilyushechkin, L. A. Sedov, A. I. Fursov, A. V. Koro-
taev), Africanists (L. E. Kubbel, Yu. M. Kobishchanov, O.S. Tomanovskaya, N.B.
Kochakova, V.A.Popov, D.M.Bondarenko), experts on the nomadic empires of
Eurasia (A.M. Khazanov, G.E. Markov, E.P. Bunyatyan, E. I. Kychanov, E. G.
Klyashtorny, N. N. Kradin) and medievalists (E. M. Melnikova).

These regions are zones whose politogenesis did not fit into the framework
of materialism, demonstrating alternative ways of evolution of complex systems.
The concept of «politogenesis» needs to be clarified. For the first time, it appears
to have been used in the research of L.E. Kubbel "Essays on potestarno-political
ethnography" (1988), where it was considered as the genesis and further develop-
ment of statehood’.

It was assumed that the direction of the genesis of the state depends on its lead-
ers. So, in general, three options are known: military, aristocratic, plutocratic: the
first indicated the seizure of power by military leaders thanks to the squads; under
the second, the leaders concentrated leadership over the majority and, in the end,
limited the access of fellow tribesmen to resources; the third way put individual
wealthy individuals at the head of social systems, who transformed economic into
political authority.

Most of the non-state forms were considered here as state ones. The develop-
ment of political structures led to the formation of statehood, and undeveloped
political systems were thought more difficult than a non-state society. In addition,
it was assumed that political relations arise only with the rise of the state. As a re-
sult, this approach demonstrates the outdated one-line scheme of social evolution
adopted in the USSR.

Indeed, political genesis is not limited to the formation of a state. In parallel
with it, other polities took shape, which were not inferior to states in terms of com-
plexity, but had a stateless nature, which signals the abundance of ways of social
evolution'’. These include:

® Cwm.: Ky66ens JILE. Ouepku norectapHo-noMTuueckoi staorpaduu. M. : Hayka, 1988.
10" B kauecTBe BBeIeHHs B Ipodiemaruky cm.: Ilepues JL.M. K Bonpocy 0 Teopusix moauToreHesa
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1. Self-governing urban, temple communities and territories with a population
of several thousand to tens of thousands of people. Examples: Etruscan cities in
Latium, some ancient city-states, civil-temple communities in southern Arabia.

2. Some tribal unions of barbarians of the medieval West. We are talking about
Burgundians, Salic Franks, Ostrogoths, Visigoths, and Vandals.

3. Large unions and confederations without royalty, but socially stratified. For
example, the Anglo-Saxons up to the V th—VII th centuries, or the Gauls of the
Roman province of Belgica''.

4. Nomadic empires. Scythians, Xiongnu empire at the end of the III century
BC, union of the Huns of the 5th century AD, Avar Kaganate of the first half of
the 6th century AD

5. Chiefdoms of Haiti XV — XV1I.

6. Polities whose structure is difficult to interpret due to lack of data. These
include the Indian and Harappan civilizations.

Some of these analogs have never become states. Others, on the contrary,
turned into them, but already at a fairly high level development, immediately go-
ing to the state.

// Bectauk Tomckoro rocynapcrsernoro ynusepeuteta. 2016. Ne 407. C. 115-120; bonnapenko JI.M.,
Kopotaes A.B. ITonuroreHes, «roMOJIOrHYHBIE PSABI» U HE JIMHEHHbBIE MOJIEIIN COLIMAIIbHOM 3BOJIOLUH
// OBiecTBeHHbIC HAYKH M cOBpeMeHHOCTh. 1995. Ne 5. C. 128-139; Koporaes A.B., Kpaxun H.H.
Jlpinma A.B. AnbTepHATHBBI COLHAIBHON YBOIIOLHHU (BBOAHBIC 3aMevaHus) // AJbTepHATHBHBIC Ty TH
k tmBwm3anuy / [lox pen. H.H. Kpaguna., A.B. Koporaesa, B.A. JIpium, J[.M. Bonnapenko. M.:
Jloroc, 2000. C. 24-83; Koporaes A.B., bonapenxo /I.M., I'punus JI.E. ConnaiibHast 5BOJIFOLHMS: aJlb-
TepHATHBBI M BapHAHTBHI (K MOCTAHOBKE MPoOieMbl) / YHUBepcanbHas U INI00aIbHAs HCTOPHUSL: DBOJIIO-
LS BCEJICHHOM, 3eMJIH, )KU3HHU U obectsa / o pex. JLE. ['pununa, U.B. Unbuna, A.B. Koporaesa.
Bounrorpan. Yuurens. 2012. C. 347-362. IlpuMepamu 3BOJIOLHMU B BUJIE CIIO)KHOUEPAPXUE3UPOBAH-
HBIX CHCTEM, OJIHAKO, HE TOCYJ]apCTB, CIIYXKaT MOJIUTUU Ka3aKoB YKpauHbl U 10xkHOHM Poccun o XVII
B., KeJIbTOB V—VI BB. J10 H.3., HCJIaH/ICKas NOJIUTUS 3110XH HapozosiacTus XIII B., aHTUYHBIE TTOIUCHI
Dnnazpl u roumrnepcekoro Puma, mosmurun Meconoramui 11 Teic. 10 H.3., o6mectBa bennna XII-XIX
BB.,koposieBcTBO baym XVI-XIX BB., unauiickas cuctema koHua I Thic. 10 H.3., koueBHUKU EBpazuu,
Wupckas n Xaparnrckas nuBwinsanuu. [logpoOHee 0 HEIMHEHHOH BONIIOIMU YKa3aHHbBIX TOJUTHH
cm.: Bondarenko D.M. Pre-Imperial Benin: Formation and Evolution of Sociopolitical Institutions
System. Moscow: Institute for African Studies. 2001. P. 199-231; Idem. Homoarchy:A Principal of
Culture Organization The 13-th 19-th Benin Kingdom as a Non State Super Complex Society. Mos-
cow. USSR. 2006. P. 65-73; Idem. The Benin Kingdom (13th—19thCenturies) as Megacommunity //
Social Evolution and History. 2015. Vol. 14, Ne 2 . P. 46-76; Korotaev A., Grinin L. Chiefdoms and
their Analogues: Alternatives of Social Evolution at the Social Level of Medium Cultural Complexity
// Social Evolution and History. 2011. Vol. 10. P. 276-335; Kradin N.N., Skrynnikova T. Why Do We
Call Chingis Chan Polity an Empire // Ab Imperio 2008. Vol.1. P. 89—120; Idem. Mongols Empire and
the Debate of the Nomadic State Origins // Papers in Honour Maurizio Tossi for his 70th Birthday /
Ed. by B. Cerasetti. International Series. 2016 P. 369-377. Bondarenko D. M., Korotaev A.V., Kradin
N.N. Social Evolution, Alternatives and Nomadism Nomadic Pathways in Social Evolution. Moscow.
2003. P. 1-25.

" Cwm.: Iepues .M. [Monutuu anrnocakcorckoit Bpurannn V-I1X BB. // Panune popMbl oauTH-
ueckoii oprannsarmu. - Cnb.: CunoHIL Poccuiickoii Akanemun Hayk. AHO "KHO". 2016. C. 130-152.
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The appearance of analogs' in world history is not an exceptional phenome-
non. On the contrary, the emergence of the state in this respect is just a rare event
and only in the long term proved its superiority over other complex polities, such
as the chiefdom.

Analogs, i.e. polities that develop in parallel with states and are not inferior to
it in terms of degree of complexity, represent a very specific category, denoting
various forms of complex non-state systems comparable to the early state in terms
of sociocultural or political complexity, the level of functional differentiation and
the scale of the tasks facing society.

Nevertheless, analogs of states do not seem to have clear signs, but lack: hi-
erarchy, centralization, control over resources, a formal leader. This oddness is
probably the merit of the scheme, whose features can be increased or decreased
relative to a particular polity.

The analogs differed from the societies of pre-state forms by their superiority
in the following categories:

1. Population size. Complex systems are superior to simple ones.

2. An increase in the volume of surplus for deepening stratification, redistribu-
tion and organization of supra-community activities.

3. Difficulty level. There is an increase in the levels of complexity of the organ-
ization and management of society.

4. Complication and growth of the importance of institutions regulating so-
cio-political life: the division of society into two or more layers, distinguishable
by rights; a change in the relationship between the elite and the population in
terms of the growth of inequality in the exchange of services; changing traditions
and institutions associated with the regulation of socio-political life; ideology that
justifies social inequality*3.

In general, analogs differ from pre-state forms, as well as state peculiarities
of political structure and management. In this regard, the essence of the so-called

12 TloppoOHee 06 ananorax cm.: ['punud JI.E. PanHune rocyapersa v Mx aHaJIOTH B [IOJIMTOIEHE3E:
THIOJIOTHH ¥ COMOCTABUTENbHbIH aHaan3 // Panuue Gpopmbl momutHaeckux cucteM / Poccuiickast aka-
nemust Hayk. My3eii antponosoruu u atHorpadun um. [lerpa Benukoro. Coct. u otB. pex. B.A. Iormos.
Cu6.: MAD PAH, 2012. C. 9-86; Korotaev A., Grinin L. Chiefdoms and their Analogues: Alternatives
of Social Evolution at the Social Level of Medium Cultural Complexity // Social Evolution and
History. 2011. Vol10. P. 276-335. Hexotopble nzen 1o Bonpocy ykasansl B.: Tkauenko C.B. Penernuust
¥ UMIUIEMEHTAIUs B TEOPUH TIpaBa: K IpoliemMe coaepskaTelbHOro nonstus // Mcropus rocyaapersa
u mpasa. 2017. Ne 24. C. 9-13. Onu xe. Peuenius 1ubepaibHON HECH BAKHOCTH HHCTUTYTA YaCTHOM
coOCTBeHHOCTH B nocTcoBetckoit Poccnu // Mctopus rocynapersa u npasa. 2020. Ne 7. C. 64-70; On
xke. ColepkaHne MHCTUTYTa JI0OOHU3Ma B POCCHUIICKOM MEXaHH3Me PELEILHK IpaBa // aKTyalbHbIe
npo6iuemsl npaBoseneHus. 2021. Ne 1. C. 10-14.

13 Cwm.: Korotaev A., Grinin L. Chiefdoms and their Analogues: Alternatives of Social Evolution at
the Social Level of Medium Cultural Complexity // Social Evolution and History. 2011. Vol10. P. 276.
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Greek miracle - polis is relevant. In the most general sense, the polis is a civil
community with an ancient form of property, whose nature combines the power of
the slave owner over the slave deprived of the means of production, but restricts
the ownership of land.

The decentralized political system of the polis is similar to the socio-political
structures of the mountain peoples'4. The democratic character of both structures
seems to be logical for a number of reasons: the tiny size of their societies pre-
supposed the participation of the majority of members of society in politics; the
rugged relief of the landscape of Hellas and, for example, the Circassian peoples
of the XV th—XVIII th centuries, did not contribute to the unification of geographi-
cally scattered communities into large hierarchical structures, which prevented the
subordination of the highlanders by the peoples of the lowland polities.

Of course, these features do not fully explain the phenomenon of the polis,
as well as the fact that not all of the highlanders' polities turned out to be demo-
cratic. In Hellas, for example, there are periods when the democracies of the pol-
icies were replaced by tyrannies or oligarchs. However, such civic communities,
scattered among mountainous landscapes, could create non-hierarchical, stateless
forms of political organization. Thus, as it is seen, in parallel with the birth of hi-
erarchical societies, a fundamentally different line of social evolution is recorded -
non-hierarchical systems that confirm the existence of evolutionary multilinearity.

Such, quite possibly, are the nomadic empires of Eurasia'>. They, as a rule, were
created by nomads to withdraw resources from outside the steppe by plundering
and conquering the surrounding civilizations. Within such systems, it seems, there
was no, at least initially, taxation of tribesmen, but there was an opportunity to

4 Cwm. nanp.: Korotaev A.V. Mountains and Democracy // Alternative Pathways to Early State
/ Eds. By Kradin N.N., Lynsha. Vladivostok: Far East Branch of the Russian Academy of Sciences.
Dalnauka. 1996. Vol. 1. P. 64-68; Lleesa 3.A. Biusinue nanamadTa Ha CTAaHOBJICHHE JEMOKpaTHIe-
CKHX MHCTHTYTOB B TOPHBIX aJbIICKUX OOIIECTBaX: K HOCTaHOBKe mpooiemst // Bectauk AI'Y. 2017.
Beinyck 2. C. 68-76.

5 1 am especially grateful to N.N. Kradin for extensive explanations regarding the general
organization of power of the nomadic empires of the Xiongnu, the empire of Chingis Khan, the Khitan,
and the Avar Kaganate. In addition, my commentary on nomads is based on the ones provided by N.N.
Kradin research. Among them, see: N.N. Kradin. Nomads, the world - empires and social evolution
// Early state: its alternatives and analogues. / ed. L.E. Grinina, D.M. Bondarenko, N. N. Kradina, A.
V. Korotaeva. Volgograd. Teacher, 2006. S. 490-511; Kradin N.N., Skrynnikova T. Why Do We Call
Chingis Chan Polity an Empire // Ab Imperio. 2006. Vol. 1. R. 89—120; Kradin N.N. Mongols Empire
and the Debate of the Nomadic State Origins // Papers in Honor Maurizio Tossi for his 70th Birthday
/ Ed. by B Cerasetti. International Series. 2016. P. 369-377; Idem. Social Complexity, Inner Asia, and
Pastoral Nomadism // Social Evolution and History. 2019. Vol. 18.No. 2. P. 3-34. About the emergence
and spread of the stirrup in Eurasia, which played a revolutionary role in the military affairs of nomadic
empires, see: Turchin P., Hoyer D., Korotaev A., Kradin N .. Nefedov S., Feinman G. Et al. Rise
of the War Machines: Charting the Evolution of Military Technologies from Neolithic to Industrial
Revolution / PLoS ONE. 2021. Vol. 16. P. 1-23. See also: Jeong H. et al., A Dynamic 6,000-Year
Genetic History of Eurasia’s Eastern Steppe // Cell. 2020. Vol. 183. P. 1-15.
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stand out by equipping campaigns. The duration of the leader's reign, therefore,
in addition to organizing wars, also depended on the skill of redistributing what
was won.

This brief analysis of the complex, however, stateless systems of Hellas and
nomads makes a significant addition to the scheme of political genesis widespread
in the USSR, where evolution was considered exclusively within the framework
of a single-line Marxist concept. According to it, the overwhelming number of
peoples in world history, sooner or later, come to the creation of states. If this does
not happen, societies are considered «undeveloped».

Moreover, by the present time, thanks to processual archeology and non-evo-
lutionary anthropology, a fundamental addition to the term of L.E. Kubbel, tak-
ing into account the multiplicity of paths and options to complex, but non-state
systems. From now on, politogenesis is a process of forming a complex political
organization of any type, and not just a state.

Thus, the folding of states, in other words, state genesis, in the modern sense
is only a part of political genesis, for no less complex pre-state organizations are
known, whose evolution did not develop linearly. The state here, in the end, turns
out to be only one and, perhaps, far from an obligatory result of political genesis.

Finally, in conclusion, it seems worth noting that the genesis of a particular
polity depends on a number of factors: limited territory and resources; war; organ-
ization of hydraulic works; long distance trade. By the way, none of the features
was decisive, since they were all intertwined.

After the collapse of the USSR and the rejection of Marxism historians face
the question of developing an alternative methodology for interpreting the politi-
cal genesis of early class societies. A way out of the impasse may be the study of
precapitalist political systems in different regions of the world from the standpoint
of neo-evolutionism.
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Abstract. The article examines the theoretical aspects of studying the nature
of political extremism. The analysis allows us to assume and establish a point
theoretically that political extremism has a history of emergence and development

from the stage of proto-extremism to the current state. The stages of the formation
of political extremism identified in the course of the study will allow specialists in
the field of political science to substantiate theoretically and study this political
phenomenon in the best way.

Keywords: political ideology; political extremism, proto-extremism, political
violence; society, state

The problem of extremism has recently become one of the most urgent for
both Russia and the world community as a whole. And this is connected, first
of all, with the growth of political activity of radical organizations, associations
and groups. Moreover, the spectrum of this activity is quite wide and manifests
itself both in political hooliganism (insulting government officials, holding an un-
sanctioned meetings, pickets, political inscriptions, etc.), and in political killings,
hostage-taking, and the activities of various terrorist organizations.

Some researchers define “extremism” based on the etymology of this concept,
emphasizing that the word “extremism” is derived from the Latin “extremus” - ex-
treme, which, in a general and rather abstract sense, means adherence to extreme
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measures, actions, views and decisions [7; P. 67]. And this is a broader interpreta-
tion of the concept of "extremism". But, as a rule, they often pay attention to the
fact that extremism is a political practice, illegal activities of political parties and
movements, a political ideology that provides for the compulsory dissemination of
its principles, intolerance towards opponents and their violent suppression. And,
according to S. A. Bogolyubova is a political science and journalistic term that
denotes all actions that are undesirable and dangerous for the state [1; P. 53].

In modern scientific research, the term "extremism" is mainly viewed as a
phenomenon of political life, "consisting in pursuing a specific line in politics,
rejecting compromises with the opposing side and reflecting the most aggressive
attitudes of the subject, and as a kind of existing political currents located on the
extreme left or extreme right political positions. It is also considered as a method
of political struggle that rejects coordination and cooperation with political op-
ponents or adversaries, and as a negative social protest developing at the levels
- society, classes, individual social strata, ethno-national and professional groups
- in different territorial boundaries and on different ideological, psychological and
political foundations” [6; P. 21].

Without denying the sphere of politics, as the main one for manifestations of
extremist activity, it should be noted that extremism is present in various areas
of human life: in the economy, social and interethnic relations, religious life, the
ecological sphere, in art, music, activities of youth groups, etc. It is no coincidence
that in recent years, a significant place has been devoted to researching youth ex-
tremism and the search for effective measures to counter it.

Therefore, political extremism can be considered as a variety of a broader con-
cept - the category of "extremism" along with economic, social, religious, youth,
everyday life and others. That is, extremism can be understood as any form of
extreme social behavior. These may be the actions of the desperate (for example, a
social protest with the closure of the road) or unbalanced (mentally ill) people, or
there may be mass street fights of representatives of youth informal groups.

Thus, the spectrum of manifestations of extremist actions in modern society
is quite wide and therefore requires a rethinking and a more specific definition of
the basic concept of “extremism” in order to define clearly with what and against
whom society must fight.

Extremism is a complex, historically changing phenomenon (for example, the
era of the Middle Ages did not know such a thing as "left-wing radical or extreme
right extremism") that accompanies humanity throughout its history.

Based on modern ideas, the origins of extremism lie in deep primitive an-
tiquity. Since the tribal enmity for the best places (territory) of habitation, the
best conditions for survival, accompanied by mutual violence, raids, murders of
prisoners (extra eaters), seizure of other people's property (prey) from the stand-
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point of today can be qualified as manifestations of extremism, i.e. using extreme
measures to solve the problem of capturing a better habitat. Moreover, often such
"extremism" was justified by the need for survival of primitive tribes in a hostile
external environment, i.e. was dictated by the completely objective realities of that
time. Of course, we cannot classify this type of primitive "extremism" as political,
religious, social or national, but we can quite consider it as a historically estab-
lished basis (form) of the development of extremist activity in general. Moreover,
the massacres committed in that era, the conversion of captured prisoners into
slaves, the seizure of someone else's property and other acts cannot be qualified on
the basis of modern political and criminal procedural norms. But the same deeds
may well be attributed to proto-extremist activities, i.e. that on the basis of which,
such a phenomenon as political extremism will arise in the future.

So at the stage of development of the late primitive community, according to
A. 1. Pershitsa, Yu. I. Semenova, V. A. Shnirelman: “The conflicts were not so
much intragroup as intergroup in nature. Between members of different lineages,
clans and communities gravitating towards them, quarrels arose due to non-ob-
servance of the rules of gift exchange, sexual and marital rivalry, and for various
other reasons. Members of the linekage, clan, community stood up for their own
people, and in the event of someone's death, they took revenge. So blood, or fam-
ily, revenge was developed, in which any of the relatives of the murdered was
obliged to pay for the blood to any of the relatives of the murderer” [9; P. 53].
The period of disintegration of the tribal system, the formation of private property,
classes and the state coincided with the rapid development of military activity.
Of course, wars existed before because of the violation of tribal boundaries, the
murder of a fellow tribesman, the kidnapping of a woman, alleged magical "cor-
ruption" and for other reasons. Now, with the advent of wealth and greed, rob-
bery made it possible to get rich quick. Therefore, the episodic clashes in the past
turned into regular, massive and organized i.e. wars in the strict sense of the word.
Wars have now become, as it were, a permanent trade. The winners took with
them everything that was of value - treasures, cattle, slaves. Then, with the growth
of the population, they began to seize neighboring lands. The very psychology of
people in the era of class formation began to change. Robbery began to be con-
sidered as an honorable occupation, but peaceful work was a non-prestigious and
even shameful activity for a real man.

If we turn to Russian history, relying on the "The Tale of Bygone Years", it
can be noted that before the unification of most of the East Slavic tribes under
the rule of Kiev, there were at least fifteen large tribal unions that were at enmity
with each other, participated in clashes with neighboring tribes - the Khazars,
the Avars, the Pechenegs. In other words, "The Tale of Bygone Years" describes
military campaigns, the killing of prisoners, the seizure of other people's property,
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forcing to pay tribute to the vanquished [10; P. 112]. That is, everything that, after
the formation of the state and the development of legal norms, can be qualified as
extremist activity.

Thus, extremism as a social phenomenon arises at the stage of development
of tribal relations (proto-extremism) and subsequently, from the moment of the
emergence of state structures, begins to acquire a political character.

If we consider extremism as a philosophical category, then it is quite possible
to speak of it as a phenomenon of social life. In other words, any manifestation of
extremism is a manifestation of its existence in various ways. From the point of
view of Hegel's “Science of Logic”, “extremism” is “a category of “pure being”,
extremely abstract, indefinite and meaningfully poor” [3; P. 42]. In addition, many
researchers of this problem draw attention to the absence in the philosophical and
political science literature of a generally accepted strict definition of the concept
of “extremism”.

Indeed, in the ordinary way, "extremism" is adherence to extreme views and
actions. That is, we can say that extremism exists and manifests itself in various
extreme views and actions, mainly in politics. But before becoming truly "present
being", i.e. being with a certain degree of certainty, extremism as “pure being”
goes through the stage of “becoming”. “Becoming” is precisely the stage of the
emergence of extremism as a social phenomenon (proto-extremism) at the stage
of development of tribal relations, when the conditions necessary for survival in
an external hostile environment demanded and led to the manifestation of human
aggressiveness not only in hunting and in defense from predatory animals, but and
in the use of violence against potential competitors of their own kind.

The problem of the emergence of extremism as a social phenomenon during
the development of tribal relations allows us to speak of its initial stage - proto-
extremism, i.e. pre-state stage in the development of human destructiveness. State,
political, economic, legal and other relations have not yet developed here. There-
fore, political extremism is a kind of “thing in itself” that will “open up”, become
“a thing for itself”, acquire visible forms, signs, properties only at the stage of
statehood , with the formation of the first political systems.

Manifestations of proto-extremism at the pre-state stage - tribal conflicts, mur-
ders, including blood feud, the capture of prisoners and their turning into slavery,
the robbery of other people's property, the imposition of tribute on the defeated,
cannot be qualified on the basis of modern regulatory legal acts. However, it can
well be designated as extremist actions based on the process of formation of a
given social phenomenon.

The second stage in the development of extremism is state. It is associated with
not only the formation of the state, institutional authorities, the possibility of us-
ing violence from state structures, but also with the emergence of various types of
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extremism - political, economic, social, religious, etc. According to A. A. Kozlo-
va: “In this sense, the concept of “extremism” should be understood broadly and
should not be limited to political extremism, because manifestations of extremism
reveal themselves in all spheres of human activity: in interpersonal communica-
tion (everyday extremism), in the interaction of the sexes (sexual extremism), in
relation to nature (environmental extremism), etc." [5; P. 6].

At this stage, not only types of extremism appear, but also its main types: state
and opposition. Subjects who have real economic, political and spiritual domina-
tion in a given society carry out state extremism. And oppositional - extremism
on the part of subordinate social groups, classes and strata. As noted by A. M.
Kadiyeva: “If the first one is intended to preserve power and the privileges associ-
ated with it by the upper strata of society, the latter acts as a defensive reaction to
a sharp qualitative deterioration in the living conditions of the lower, subordinate
social groups or to a real threat of such a deterioration” [4; P. 136].

Naturally, from the point of view of universal human norms and values, extrem-
ist violence, either state or opposition, cannot be justified. Since extremism only ag-
gravates the situation, brings it to the extreme, mutual violence of opposing social
groups, due to which a calm constructive resolution of the conflict, as arule, becomes
impossible. But if the issue of manifestations of oppositional extremism has been
studied quite well, then the problem of state extremism requires some explanation.

At first glance, any state uses a legitimate political one, if necessary, and ex-
tremism manifests itself in illegitimate violent actions. However, according to V.
S. Martyanova: "Any state can also act as a subject of illegitimate violence if such
a state or its individual institutions use the apparatus of violence, coercion and
laws to serve certain private or corporate interests identified with national-state
interests" [8; P. 86].

A textbook historical example of such use of the apparatus of violence and
coercion to serve private, corporate interests is the notorious fact of collecting
tribute by the Prince Igor of Kiev from the Drevlyans in 945. Prince Igor and his
armed force (druzhina) acted as the authorities of Kievan Rus and collected trib-
ute as a kind of "tax" from the subjects of the state. However, the tribute was not
fixed, and therefore they took everything that could be taken, adapting themselves
to a particular locality and type of economy. Therefore, during the collection of
tribute, there were frequent manifestations of violence against the inhabitants and
their actions against the princely people. It is well known how the next collection
of tribute by Prince Igor from the Drevlyans ended. The armed force was killed,
and the prince himself was executed by a cruel death. So having once taken a trib-
ute from the Drevlyans, and deciding to take another one, Prince Igor paid for the
"service" not to the state, but to the private, corporate interest of people closest to
him - the "small" druzhina.
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In general, history knows many examples (massive unjustified repressions in
Stalin's Russia, the Holocaust, the "cultural revolution" in China, etc.) when not
only the activities of marginalized groups can become extremist, but also the poli-
tics, official practice and laws of large "civilized" states.

In addition, the state can act as a subject of the legal struggle against extrem-
ism, without refusing, at the same time, from pursuing its own extremist poli-
cy, using methods of illegitimate violence against opposition organizations and
groups. Examples of the application of such "double" standards were the regimes
of Mussolini in Italy, Hitler in Germany, Franco in Spain, Stroessner in Paraguay,
Pinochet in Chile, as well as in Haiti, Argentina, Guatemala, Salvador, South Af-
rica, Uruguay and Southern Rhodesia.

According to V. S. Martyanov, the fight of the state against extremism per-
forms two important functions. Firstly, it personifies the morality of the existing
state structure, the social and economic system and those who act on their behalf.
Secondly, it clearly divides the normal and pathological, legal and illegal, law and
violence, etc. [8; P. 86]. An equally important function, in our opinion, is the one
that allows you to form the image of the "enemy" (enemies, pests, freemasons,
spies, etc.) in the mass consciousness in order to explain crises, failures, failures in
the policy pursued by the existing ruling regime. It is no coincidence that the state
monopoly on the classification of the political field makes it possible to "push"
out of it all (radical oppositionists, parties, movements) who at least potentially
threaten the existence of a particular political regime.

Therefore, for any state, extremism is a kind of official policy, in the language
of J. Baudrillard, “the damned side of things”, the opposite of law and order” [2;
P. 32].

Consequently, from the moment the first states appeared and up to the pres-
ent time, manifestations of extremism in various spheres of life have become an
objective reality, which characterizes the state stage in the development of this
social phenomenon. Of course, the periodization of the stages in the development
of extremism is not limited to this. There is also the third stage - post-state stage
is possible in the future, but at this stage of development, extremism experiences
and will experience the impact (struggle or use) of state authorities, in whatever
forms it manifests itself.

Thus, the conducted research suggests that extremism is not a kind of label
for hanging on opponents, but rather a dynamically developing phenomenon of
modern political life.
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Abstract. With burns 2-34 degree 59.2+12.2%, 3B degree 36.7+13.3%,
IF 127.5+33.3 at the age of 3.1-7 years, intensive therapy after recovery from
shock included compulsory corrective infusion therapy 1678 - 1500 ml per day,
enteral nutrition at least 100% of the age-related physiological need, nutritional
support with additional parenteral administration (amino acids, carbohydrates,
fat emulsions). Fluctuations in the volume of injected amino acids were within 9,
8, 6, 6 day periods of waves, which allows us to assume about weekly rhythms of
changes in energy mechanisms in acute severe burn toxemia in preschool children.
Maintaining hemodynamics by introducing dopamine at a cardiotonic dose of 4-5
ug/kg per minute against the background of vasodilators, anticoagulant therapy
made it possible to provide detoxification therapy by forcing diuresis by increasing
water load without developing an overload of the pulmonary circulation, heart

failure.
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Keywords: intensive care of burn toxemia, age 3.1-7 years.

Relevance

The period of toxemia in severe burns occurs within a few hours or during the
first days after receiving a burn. Along with the pain factor during this period, the
phenomena of intoxication of the body come to the fore. Despite the large number
of studies in combustiology, recommendations for intensive care during the period
of burn toxemia are predominantly general in nature, do not take into account age
characteristics, the severity of the patient's condition [1-4].

Purpose

To assess the effectiveness of intensive therapy for burn toxemia at the age of
3.1-7 years.

Material and research methods

In total, data from studies of 25 children aged from 3.1 to 7 years were stud-
ied. Patients were considered depending on the severity and area of damage, age,
duration of treatment in the ICU. Thus, the number of children in the ICU for up
to 10 days was 10 (1 subgroup), 11-20 days - 8 children (2 subgroup), more than
21 days (21-54 days - 7 children). Patients were considered depending on age,
severity of burn injury, duration of treatment in ICU. The severity of the burn
was assessed by calculating the surface area of the damaged skin and using the
Frank index. A detailed analysis of reliably significant deviations, intergroup dif-
ferences of the studied indicators was carried out. The results were obtained by
monitoring the hourly parameters of respiration rate (RR), hemodynamics, body
temperature, assessment of fluid balance, analysis of drug correction. The research
data were processed by the method of variation statistics using the Excel program
by calculating the arithmetic mean values (M) and the errors of the means (m). To
assess the significance of the differences between the two values, the parametric
Student's test (t) was used. In this case, the critical level of significance was taken
equal to 0.05. The interrelation of the dynamics of the studied indicators was de-
termined by the method of paired correlations. Intensive therapy from the moment
of admission was aimed at removing burn shock, adequate anesthesia and intrave-
nous administration of crystalloids, volemic and other solutions under the control
of hemodynamics, volume of urine output.
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Results and its discussion

Table 1.
Characteristics of patients aged 3.1-7 years
2 | Bod Burn Burn Duration | Number
s 0Cy Age in | Height area |area3B| IFin of of days
S | weight, . . . . .
CS Kk years | incm 2-3A degree | units inpatient in the
g step in% | in% treatment ICU
1| 158+ | 4.7+ 99.7+ 373+ |3.1£44| 425+ | 255£103 | 8.1+1.3
1.8 0.8 59 14.7 15.7

2 | 16.6= | 4.0+ | 103.5¢ 47.9+ 18.1+ 85.1= | 49.9£16.9 13.1+
2.4 0.1 8.3 17.1 12.2 28.7 1.9%

3 | 164+ | 44+ | 107.3% 59.2+ 36.7+ | 127.5+ 61.8+ 27.3+
2.4 0.6 9.8 12.2 13.3% 33.3* 13.5% 3.2%

*reliably relative to data in group 1* reliably relative to data in group 1

The average age of children with severe burns in the age group from 3.1 to
7 years ranged from 4 to 4.7 years, height from 99.7 to 107.3 cm, body weight
15.8 - 16.4 kg (tab. 1 ). There were no significant differences between the groups
and in the index of the area of the 2-3A burn, which was 37.3+14.7% in group
1, 47.9+17.1% in group 2, and 59.2+12.2% in group 3. However, a statistically
significant difference was found in the area of grade 3B burns in groups | and 3,
which in the most severe group of children exceeded the grade 3B burn in group
1 by 11 times (p <0.05) and was 6 times greater than in group 2. At the same
time, the Frank index in group 2 turned out to be two times higher than in the first
(unreliable due to the large spread of the indicator in the group), and in group 3
it was significantly higher than in the first more than three times (p <0.05). In ac-
cordance with the severity of the condition, the duration of intensive therapy in
ICU conditions in group 2 was more than in the first by 62% (p<0.05), in group 3
more than three times longer (p<<0.05) than in the first. According to the severity
of the condition, the duration of inpatient therapy in group 1 was 25.5+10.3 days,
in group 2 - 49.9£16.9, in group 3 - 61.8+13.5 days.

The volume of parenteral infusion therapy per day (fig. 1) in the first two days
averaged 1677.9 ml and 1735.0 ml, respectively, in subsequent lives gradually,
decreasing on the 30th day to 1500 ml per day. Despite enteral feeding of at least
100% of the age-related physiological need, nutritional support included manda-
tory additional parenteral nutrition (amino acids, carbohydrates, fat emulsions).
However, the study revealed a noticeable instability in the amount of nutritional
support during severe burn toxemia. So, according to the data presented in fig. 2, it
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follows that the parenterally administered volume of amino acids ranged from 50
ml on day 1 to 310 ml on days 7, 10 with a decrease to 165 ml on day 9. Fluctua-
tions in the volume of injected amino acids fit into 9, 8, 6, 6 day periods of fluc-
tuations, which allows us to assume about weekly rhythms of changes in energy
mechanisms in acute severe burn toxemia in preschool children. A decrease in the
introduction of parenteral amino acid solutions was most often due to the need for
a qualitative restructuring of infusion therapy in favor of correcting progressive
hypoproteinemia, anemia, the need to improve the rheological properties of blood,
impaired perfusion, heart failure, and detoxification therapy. Confirmation is the
oppositely directed changes in the injected volume of amino acids and protein
preparations on days 9, 14-16, 22-28 days (fig. 2). The provision of basic calorie
intake was carried out enterally, in this regard, the introduction of glucose as the
most easily assimilated energy-producing product was limited to the introduc-
tion of 200.8+14.5 kcal per day. The introduction of fat emulsions was limited to
40.5+16 ml of 10% lipofundin on days 14-24. The limitation of the introduction
of fat emulsions is probably associated with an increased risk of a negative effect
on the perfusion characteristics, which are already difficult to correct due to the
severity of the general condition, intoxication, heart and respiratory failure, con-
stantly participating as aggravating factors against the background of age-related
instability of adaptive capabilities and rapidly depleted compensatory reactions at
the age of 3.1-7 years.

M - intravenous administration

Figure 1. Intravenous infusion therapy in ml/day
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Figure 2. Dynamics of parenteral nutritional support in ml
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Figure 3. Frequency rate of administration of medicines per day

All drugs were administered at a standard therapeutic dose for age. The study
of changes in the frequency of introduction in connection with the appropriateness
in a particular situation, we were able to identify some features. Thus, the number
of different infusion media according to the dynamics of the state, specific indi-
vidual indications turned out to be the highest in the first three days, amounting to
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4.3+0.4 (fig. 3), gradually decreasing to 3.3 on the 26th day. Draws attention with
the maximum introduction on the first day 7.6 times the introduction, a repeated
increase in the administration of painkillers on days 14, 19 (up to 5.9 and 7.5 injec-
tions) and on the 26th day 6.3, which was associated not only with dressings, but
also the need to change antibiotic therapy in connection with an exacerbation of
the inflammatory reaction. This is confirmed by the almost synchronous change
in the volume of anti-inflammatory therapy (fig. 3). The metabolic (vitamin) load
decreased slightly from 1.9+0.3 on days 2-13 to 1.3+0.17 per day on days 15-24.

7,0
6,0
5,0
4,0
3,0
2,0
1,0
0,0

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
AB == Anticoagulants e===\/asodilat, e====Dopamin

Figure 4. Frequency rate of administration of medicines per day

As shown in fig. 4, draws attention to the need to increase vasodilator therapy
on days 17 - 26, which was primarily due to the need to treat pulmonary compli-
cations, clinically diagnosed pneumonia during prolonged recovery of the skin
surface deeply damaged by thermal burns. The multifactorial nature of the patho-
genetic mechanisms of the development of severe pneumonia in burn injury is
known, the treatment of which should also be carried out taking into account the
complexity of the pathogenesis of this manifestation of burn toxemia. Antibiotic
therapy was carried out with broad-spectrum drugs of the latest generations under
the control of bacteriological studies. Positive results of bacteriological analysis
with the detection of a particular infection were obtained mainly in washings of
the pharynx, sputum, wound surface, significantly less urine, intestinal secretions.
According to the existing recommendations, empirical, etiotropic, de-escalation
therapy was performed. The anticoagulant heparin was administered to all patients
throughout the entire period of toxemia (fig. 4). Maintaining hemodynamics by
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administering dopamine at a cardiotonic dose of 4-5 png/kg per minute against the
background of vasodilators made it possible to provide detoxification therapy by
forcing diuresis by increasing water load without developing pulmonary overload
and heart failure.
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Figure 5. Administration of Cytoflovin for burn toxemia (ml/day)

Based on clinical observations (fig. 5), we believe that an increase in the use
of Cytoflavin can significantly increase the effectiveness of not only correcting
the energy deficiency state, but also improve the results of detoxification therapy,
increase the adaptive, wound healing capabilities of the body in severe burn tox-
emia in children.

Conclusion

With burns 2-3A degree 59.2+12.2%, 3B degree 36.7+£13.3%, IF 127.5+33.3
at the age of 3.1-7 years after recovery from shock, the effectiveness of intensive
therapy was revealed, which included mandatory corrective infusion therapy in
the range of 1678 - 1500 ml per day, enteral nutrition at least 100% of the age-
related physiological need, nutritional support with additional parenteral nutri-
tion (amino acids, carbohydrates, fat emulsions). Fluctuations in the volume of
injected amino acids fit into 9, 8, 6, 6 day periods of fluctuations, which allows us
to assume about weekly rhythms of changes in energy mechanisms in acute severe
burn toxemia in preschool children. Maintaining hemodynamics by introducing
dopamine at a cardiotonic dose of 4-5 pg/kg per minute against the background
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of vasodilators, anticoagulant therapy made it possible to provide detoxification
therapy by forcing diuresis by increasing water load without developing an over-
load of the pulmonary circulation, heart failure.
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Abstract. The volume of parenteral fluid administration for burns 2-3A4 degree
46.7+8.3%, 3B degree - 17.2+7.2%, IF 73.4%9.6 units in the group of children
aged 7 months to 3 years was the highest in the first week of toxemia, amounting
to 950.2+88.6 ml/day, that is, 20% more than in §-26th day (758.2+42.0 ml/day).
Correction of hypoproteinemia in the first 2-8 days averaged 79.7+20 ml per day.
The eneteral+parenteral nutritional support allowed to reduce the volume of
albumin transfusion by 68 ml/day, that is, by 81.5% after 9 days. The most active
anticoagulant therapy was performed on days 2-9. The expediency of increasing
anticoagulants during plasma albumin transfusion therapy has been revealed.

Keywords: intensive care, severe burn toxemia, children under 3 years of age.

Relevance

With extensive burns, the prognosis is always serious and especially unfavor-
able when 50% of the body surface is affected or more. Burns that cover more
than 1/3 of the body surface are life-threatening for the child. Mortality among
children with body burns has recently decreased to 1.86%; it remained relatively
high in children under 3 years of age - 6.8% [1-4]. Due to the ambiguous approach
to the expediency of the complex introduction of a multidirectional mechanism
of action of drugs, there are no clear indications and contraindications in terms of
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individual characteristics of the reaction not only to trauma, but also to ongoing
intensive therapy, including many drugs, the place of which in intensive care has
not yet been clearly defined, often the decision is made by the doctor without a
clear understanding of the dynamics and features of the pathogenetic mechanisms
of the development of organ failure in burn disease in children.

Purpose of the work

To assess the features of intensive care of severe burn toxemia in infants.

Material and research methods

The clinical material is presented by the data of hourly monitoring of body
temperature, hemodynamic parameters: systolic (SBP), diastolic (DBP) pressure,
cardiac output (CO), total peripheral vascular resistance (TPVR) in 8 children,
admitted to the Republican Scientific Center for Emergency Medical Aid (RS-
CEMA) in connection with thermal burns at the age from 9 months to 3 years. The
main feature that determined the division into groups was the duration of intensive
care in the conditions of the intensive care unit (ICU), due to the severity of the
burn disease. In the study group, the monitoring data of the studied parameters
and the volume of intensive therapy in 8 children (more than 21 days 24.6+2.4)
were considered. This paper presents an estimate of the volume of intensive care
in children aged 17.9+8.6 months. Thermal burns of 2-3A degrees with an area of
46.7+8.3%, 3B degrees of 17.2+7.2%, the severity of the condition was assessed
by IF as 73.4£9.6 units. The duration of intensive care in the ICU was 24.6+2.4
days (tab. 1). The studies were carried out while providing 100% of the physi-
ological requirement by enteral administration throughout the study period of burn
toxemia.

Table 1.
Characteristics of patients of group 3, aged from 7 months to 3 years
Age, 2-3A 3B . Days at . Height,
months | degree,% | degree,% IF, units the ICU weight, kg cm

17.948.6 | 46.748.3 | 17.2+7.2 | 73.4£9.6 | 24.6+24 9.1+0.9 68.5+3.3

Results and its discussion

The volume of parenteral fluid administration in the studied group of chil-
dren aged 17.9+8.6 months turned out to be the highest in the first week of tox-
emia, amounting to 950.2+88.6 ml/day, more than in 8-26 days, which averaged
758.2+42.0 ml/day. That is, the volume of intravenous infusion during the first
seven days turned out to be 20% higher than on the following days of toxicosis (p
<0.05) (fig. 1).
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Figure 1. Infusion therapy (daily fluid in ml, amino acids in ml, calories in
glucose solution)

Supplementary parenteral nutrition included the administration of amino acids
and glucose solutions (fig. 1), on average, 185.1+46.1 ml/day, 150.6=13.1 kcal,
respectively. Attention is drawn to the need for a more active correction of hypo-
proteinemia in the first 2-8 days, so the average daily volume of albumin transfu-
sion averaged 79.7+20 ml per day, on the following days 31.2+10.1 ml/day. The
eneteral+parenteral nutritional support allowed to reduce the volume of albumin
transfusion by 68 ml/day, that is, by 81.5% (p <0.05) in children under 3 years of
age after 9 days.

|

1 35 7 91113151719212325
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Figure 2. Dynamics of the frequency of administration of painkillers,
anti-inflammatory, types of solutions
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The need for the most active pain relief was observed on days 2-22, when the
frequency of administration of the corresponding drugs averaged 6.9+0.5. On the
next 23-26 days, the volume of anesthetic therapy decreased to 3.7+0.4 times a
day, that is, by 46% (fig. 2). The increase in the frequency of administration of
painkillers, including sedatives, was primarily due to the severity of the systemic
inflammatory response of the body to severe extensive trauma, infection (almost
all children had pneumonia), repeated operations (delayed nercectomy), plastics
of damaged skin tissue, and repeated dressings.
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Figure 3. Correlation between the frequency of anesthesia and correction
methods

At the same time, positive correlations were found between the volume of
analgesic therapy with the introduction of dopamine (0.44), the need for vasodilat-
ing therapy (0.69), the introduction of vitamin C (0.75), cytoflavin (0.61), heparin
(0.59), antibiotics (0.63), anti-inflammatory drugs (0.57) (fig. 3).
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Figure 4. Dynamics of the frequency of administration of antibiotics and heparin
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In accordance with the severity of the inflammatory response of the body of
young children to severe burn injury, significant deviations in the parameters of
homeostasis systems, including hemocoagulation, required the most active an-
ticoagulant therapy on days 2-9 with a frequency of administration on average
(4.1£0.2) s a slight decrease (3+0.2) on days 10-26 (p <0.05) (fig. 4). Antibiotic
therapy was inconsistent, in dynamics it increased by 2-3 days to 2.5, decreased
by 5 days to 1.9, then, according to clinical indications, it was increased by 6 days
to 2.7 times a day. We consider it incorrect to reduce antibacterial protection,
especially during the first week after a severe burn injury, in conditions of severe
toxemia. It is absolutely clear that adequate etiotropic antibiotic therapy should be
carried out without prejudice to the child under conditions of maximum tension of
all protective systems, post-traumatic stress immunodeficiency state, which allows
empirical and earlier deescalation therapy to be performed, given that already for 3
and subsequent days, microflora resistant to most antibacterial drugs.

vitamins M citoflavin

Figure 5. The frequency of administration of ascorbic acid and cytoflavin

On the basis of clinical experience, vitamin C and cytoflavin were chosen as
supporting intracellular metabolism in conditions of severe burn injury and the
corresponding systemic inflammatory response of the body. If ascorbic acid was
used in most children throughout the entire period of toxemia, then the introduc-
tion of cytoflavin, despite a single positive response, was carried out in "courses"
of 6-8 days. Perhaps the obligatory administration of cytoflavin in severe toxemia
would increase the effectiveness of general complex intensive care.
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Figure 6. Dynamics of vasoactive correction

The combination of dopamine (at a dose of 3-4 pg / kg per minute) and vasodi-
lators (trental, dipyridamole, magnesia, novocaine, droperidol) had a positive ef-
fect on the adaptation of hemodynamics to increased loads in connection with the
introduction of parenteral nutrition, colloidal solutions, and blood preparations.
As the condition improved, the wound surface was well healed, the frequency of
administration of vasoactive drugs decreased to 2 on the 26th day, the administra-
tion of dopamine was stopped somewhat earlier - on the 24th day (fig. 6).
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Figure 7. Correlation links of correction of hypoproteinemia

Of particular interest is the revealed direct correlation between the volume
of injected protein media with heparin (0.74), the number of types of solutions
(0.53), the volume of intravenous infusion (0.6), and the number of amino acids
(0.54). That is, it was noted that it is advisable to increase anticoagulant therapy in
plasma albumin transfusion therapy (fig. 7).
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Figure 8. Impact of anti-inflammatory therapy

A moderate direct correlation was found between the amount of anti-inflam-
matory therapy (hormones, non-steroidal drugs, antihistamines) and the adminis-
tration of heparin, which is due to periods of exacerbation of the body's inflamma-
tory response (fig. 8).

Figure 9. Correlations between antibacterial and anticoagulant therapy

Figure 9 shows correlations between antibiotic therapy and heparin, admin-
istration of metabolites and vasodilators, as well as a moderate direct correlation
between heparin and cytoflavin, vasodilators, and dopamine. The revealed cor-
relations are due to an increase in the intensity of corrective disorders caused by
an exacerbation of the wave of the systemic inflammatory response of the body of
children during the period of toxemia.
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Figure 10. Correlation links of metabolic therapy

Direct correlations of metabolic therapy with vasodilators and an insignificant
correlation with dopamine (fig. 10) are due to the appropriateness in connection
with the clinical efficacy of this combination of drugs in severe burn toxemia in
infants. The presented treatment of severe burn toxemia is one of many possible
effective options for complex intensive care of infants.

Conclusion

The volume of parenteral fluid administration for burns 2-3A degree is
46.7+8.3%, degree 3B is 17.2+7.2%, IF is 73.4+9.6 units. in the group of children
aged 7 months to 3 years was the highest in the first week of toxemia, amounting
to 950.2+88.6ml/day, that is, 20% more than in 8-26 days (758.2+42.0 ml/day).
Correction of hypoproteinemia in the first 2-8 days averaged 79.7+20 ml per day.
The eneteral+parenteral nutritional support allowed to reduce the volume of al-
bumin transfusion by 68 ml/day, that is, by 81.5% after 9 days. The most active
anticoagulant therapy was performed on days 2-9. The expediency of increasing
anticoagulant therapy in plasma albumin transfusion therapy is noted.
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Abstract. Allometric growth for long bones is a physiological feature of
catch-up growth (CUG) - defined as a temporary increase in growth rate after
a temporary state of growth retardation. With natural allometric growth, the
detected deviations are temporary in nature and are a variant of the compensatory-
adaptive mechanism of the musculoskeletal system. Criteria are proposed for
compensated and decompensated states of locomotor function according to the
data of support reactions of the feet and gait analysis.

Keywords: gait analysis catch-up, linear growth

Allometric growth and isometric growth are two types of relationship between
the growth rates of different parts of the body as compared to the growth rate of
the whole body. Long bones have significant catch-up growth (CUG) which is
defined as a temporary increase in growth rate after a temporary state of growth
retardation [1, 2]. For example, one of the theories of the development of scoliosis
is determined by the discrepancy between growth and the rapid restructuring of
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the structures of the supporting-motor apparatus of the spine and nervous tissue
that arise during a certain period of lifespan development [3]. Also, the mecha-
nism of torsion development of the segments of the lower limb is normally an
extremely complex process. Torsion development is carried out due to the ten-
sion of the muscles, which contributes to the twisting of the bones around their
longitudinal axes and the appearance of various bends on them. All this ensures
the development of the necessary anatomical forms for the most beneficial one
from the standpoint of biomechanics of the functioning of the lower limb [4]. The
posterior muscle group of the external rotators of the thigh, which, attaching to
the area of the intertrochanteric fossa, play the role of antagonists of the iliopsoas
muscle, causes internal torsion of the thigh and promotes a gradual decrease in the
angle of antetorsion. The gradual internal torsion of the thigh and the associated
decrease in the angle of antetorsion is a normal physiological process, the knee
joint from the varus position passes to the physiological valgus position. In this
case, the biomechanical axis of the lower limb passes through the middle of the
hip and knee joints and close to the outer trochlea of talus, as a result of which the
joints are evenly loaded [5].

With a pronounced allometric growth in the formation of the musculoskeletal
system, the locomotor stereotype of patients undergoes changes. The temporal and
strength characteristics of the support reactions of the feet are changing to the cri-
teria of pathology. The cyclic characteristics of support reactions become unstable
and begin to vary significantly. As a result, the cyclic identity of support reactions
is disrupted not only between the limbs, but also in relation to themselves. The
observed variability of the monitored parameters in a particular patient is so sig-
nificant that it requires an appropriate justification for the diagnostic interpretation
of the value.

The aim of the study — to determine the diagnostic criteria for the informa-
tiveness of the qualitative and quantitative characteristics of podography and vid-
eo analysis of gait as a manifestation of allometric growth of the lower extremities
in children.

Materials and research methods

In 120 children and adolescents aged 6-17 years, who turned to the Center's
polyclinic for a preventive examination, the assessment of static and dynamic pa-
rameters of gait was performed using the "DiaSled Scan" complex, St. Petersburg
[6]. The locomotor profile was assessed using gait video analysis (CGA) in 20
children aged 10-13 years (40 limbs) on an outpatient basis [7].

Research results

In children and adolescents, the asymmetry of temporal (from 7% at the age of
7 to 3% by the age of 14) and strength (from 25% at the age of 7 to 15% by the age
of 14) indicators of the step cycle decreases with age.
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During the examination, when walking, in 60% of observations in the age
group 6-9 years old, in 50% - 10-13 years old and in 23% - 14-17 years old, a pro-
nounced roll of the foot according to the valgus type with a change in the trajec-
tory of the common center of pressure (CCP) was detected on a horizontal plane.
Roll over the foot was recorded concave towards the center (medial displacement)
either on one or on both sides. To quantify the maximum values of the medial
displacement, its value was estimated by the dX parameter (% of the foot width).
In the absence of clinical deviations in orthopedic status, with age, the number of
cases of medial displacement of the CCP decreases from 60% to 23% and its value
does not differ significantly, not exceeding 10% for dX at the usual pace, and 25%
for dX at a fast pace of ambulation. Analysis of the podograms did not reveal an
increase in the asymmetry of the temporal and power parameters of the step cycle
from the value of the medial displacement of the CCP.

The medial displacement of the CCP increased both with the usual (dX up to
30%) in case of pronounced asymmetries of the power parameters of the step cycle
(more than 25%) and postural disturbances. Moreover, in case of the possible fast
pace of walking (dX up to 40%), it had a different degree of severity on the right
and left lower extremities, which allows us to interpret it as a compensatory and
adaptive response in pathological walking [8].

We believe that the revealed medial displacement of the CCP trajectory on
the horizontal plane reflects the age-related process of torsion development of
the lower limb. Therefore, in the process of the child's growth, its decrease is
recorded. In 5% of cases, in the absence of dynamics of decrease in the value of
the medial displacement of the CCP with the growth of the child, according to the
data of clinical and instrumental examination, orthopedic pathological changes
were revealed: violations of postural movement pattern (maintaining body bal-
ance in the normal stand position) and locomotor (maintaining body balance when
walking), manifested in the form of stable talipes valgus (medial displacement of
the CCP) and the progression of postural disorders in the frontal (scoliotic) and
sagittal (round-concave back) planes.

According to 3D video analysis of gait, an early plantar flexion position (up
to 5.00) is observed with an additional wave on the ankle kinetics graph. The
premature moment of plantar flexion forms contact with the forefoot (additional
wave) with a decrease in the duration of the roll phase over the foot, the preserved
amplitude of the dorsal and pronounced functional asymmetry of the flexor / ex-
tensor muscles of the lower leg (more than 25%) is compensated by the adaptive
mechanisms of the “optimal gait rule”, and in locomotor pattern does not manifest
itself in the meanings of motor pathology. The symmetrical support impulse is
preserved.

At the control examination after 0.5 - 1 year, the absence of detected deviations
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of kinematics and kinetics is recorded, which indicates the temporary nature of the
revealed pathology.

Long-term violations of postural and locomotor patterns were accompanied by
the progression of postural disorders in the frontal (scoliotic) and sagittal (round-
concave) planes. According to ultrasound data, during the clinical observation of
children, hip displasia was recorded in 5% of cases.

According to the literature [9], in the absence of orthopedic pathology, changes
in postural and locomotor patterns are possible due to the processes of pronounced
allometric growth, which is one of the factors in the occurrence of a predisposition
to the development of orthopedic diseases in childhood. Pronounced allometric
growth at the initial stages leads to lateral asymmetries, changes in supporting
biomechanics and abnormality of movement patterns. Subsequently, if, under the
influence of allometric processes, the disturbed movement patterns do not exceed
the compensatory and adaptive capabilities of the locomotor apparatus, then they
do not manifest themselves clinically. If, under the influence of excessively pro-
longed or excessively increasing loads, the arising functional decompensations
increase the movement pathology, then there are processes leading to the forma-
tion of detected diseases at the organ level.

Conclusions

1. The revealed pathological deviations in the kinetics and kinematics of gait in
children and adolescents during the period of growth spurts should be observed in
dynamics. The detected deviations are temporary and are a variant of the compen-
satory and adaptive mechanism of the musculoskeletal system in case of natural
allometric growth.

2. Indication for an in-depth study of the patient's orthopedic status is: roll over
the foot according to the valgus type with a medial displacement of the CCP pro-
jection from 26% to 40%, a small equinus setting of the foot (up to 50), functional
asymmetry of the flexors / extensors of the muscles of the foot more than 25% at
symmetric support push and the fact of the absence of positive dynamics with the
age of the child in controlled quantities.

3. Signs of decompensated states of locomotor function of movement pathol-
ogy are: pronounced roll over the foot according to the valgus type (medial dis-
placement of the CCP projection trajectory more than 40%), asymmetry of the
support push-off (more than 25%).
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Abstract. The study of the level of leptin and insulin in the peripheral blood
and the assessment of anthropometric parameters in healthy children aged 9-14
years. A higher level of leptin was found in children with above average physical
development. A direct correlation was found between changes in leptin levels and
the thickness of the fat fold. Higher body weight and insulin levels were found
in boys than in girls, as well as a significant direct correlation (r = 0.7, p<0.05)
between leptin and insulin.

Keywords: leptin, insulin, anthropometric indicators, healthy children.

Introduction

Adipose tissue is a multifunctional endocrine organ that secretes adipokines
that affect the function of various organs and systems [1-3]. Particular attention is
paid to the study of the role of leptin in the regulation of energy homeostasis. As
a high molecular weight polypeptide, leptin is synthesized mainly in adipocytes,
participates in the regulation of eating behavior and energy balance, inhibiting
neuropeptide-Y in the arcuate nucleus of the hypothalamus and causing a decrease
in appetite. The presence of specific leptin receptors in many peripheral organs
(endothelial cells, thyroid gland, adrenal glands, kidneys, placenta, lungs, gastric
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and intestinal mucosa) allows leptin to influence the functions of these organs [4].

Insulin is also a hormone of a peptide nature, its action is aimed at accelerating
anabolic processes: increasing the supply of glucose, fatty acids and amino acids
in tissues, glycogen synthesis in the liver and muscles, synthesis of fatty acids and
triglycerides in the liver and adipose tissue, protein synthesis in many tissues. In
adipose tissue, insulin stimulates fat synthesis and inhibits lipolysis [5].

According to the literature data, both leptin and insulin act on receptors in the
same lobe of the hypothalamus and lead to a decrease in appetite. When insulin
and glucose interact on adipocytes, leptin synthesis can increase, an increase in
the level of leptin in the blood plasma leads to a decrease in insulin secretion [6].
However, there is no data on the ratios of these hormones depending on the char-
acteristics of physical development and gender in healthy children, which served
as the basis for this study.

Objective: to assess changes in leptin and insulin levels in healthy children de-
pending on gender and physical development indicators: body weight and length,
body mass index (BMI), waist circumference (WT), fat fold thickness (FFT).

Materials and methods

The study group included 19 children aged 9-14 years; of them 6 children had
average indicators of physical development (25 - 75 percentiles) (group 1), 13 -
above average (75 - 90 percentiles) (group 2). Patients were included in the study
on the basis of the informed consent of the parents, whose children took part in
the scientific study.

All children underwent an assessment of anthropometric indicators: length and
body weight, BMI (ratio of body weight (kg) to the square of body length in m2),
waist circumference, as well as the thickness of the fat fold using a caliper. The
study of insulin in peripheral blood was carried out by the enzyme multiplied
immunoassay method using kits from "Monobind Inc." (USA), and leptin by us-
ing test systems manufactured by DRG (Germany) under standardized conditions
after an overnight fast.

Statistical processing of the study results was carried out using the Statistica
for Windows software packages (version 6.1) using nonparametric statistics meth-
ods (Mann-Whitney test, Spearman's correlation coefficient), taking into account
that the distribution of insulin and leptin values did not correspond to the law of
normal distribution. Data are presented as the median (Me) and quartile 25 and 75
[25% -75%]. The significance level was considered significant p<0.05.

Research results and their discussion

The assessment of anthropometric data established higher indicators in chil-
dren of the second group in comparison with the first. This concerned body length:
158.5 (147-165) cm and 151 (147-157.5) cm, p<0.05; body weight: 48 (45-51) kg
and 38 (34.5-47.5) kg, p<0.05, as well as BMI: 19.19 (16.79-21.91) and 16.51 (
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16.51-20.46, respectively, for groups 2 and 1, p<0.05 (Table 1). The same ratios
remained in relation to the waist circumference: 67 (65-71) cm and 58.5 (56.5-
61.5) cm, respectively, for 2 and 1 groups, p<0.05, as well as the thickness of the
fat fold: 21 (14-21) mm and 10 (10-21.5) mm, respectively for 2 and 1 groups,
p=0, 05) (Table 1).

Table 1.
Distribution of children, taking into account age and indicators of physical
development
Groups Study group (n =19)
1 group 2 group
. Physical development Physical development
Indicators Average Above average
n (number of children) 6 13
Age (years)
Me 11,5 11
Quartiles [25-75] [11-13] [10-13]
Body weight (kg)
Me 38 48%*
Quartiles [25-75] [34,5-47,5] [45-51]
Body length (cm)
Me 151 158,5%
Quartiles [25-75] [147-157,5] [147-165]
BMI (kg/m?)
Me 16,51 19,19*
Quartiles [25-75] [16,51-20,46] [16,79-21,91]
WC (cm)
Me 58,5 67*
Quartiles [25-75] [56,5-61,5] [65-71]
FFT (mm)
Me 10,5 21%
Quartiles [25-75] [10-21,5] [14-21]

Note: * - the differences are statistically significant in comparison with the 1st
and 2nd groups of children (p<0.05).

The leptin level in children of group 2 was 13.78 (1.79-49.59) ng/ml, which
significantly exceeded the value of the indicator in group 1 - 3.8 (2.17-80.33) ng/
ml, p< 0.05. The study of the level of insulin in children did not reveal significant
differences depending on the characteristics of their physical development, name-
ly: 8 (8.0-9.15) umU/ml and 7.9 (7.2-9.0) umU/ml on 1 and 2 groups, respectively
(p> 0.05) (Table 2).
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Table 2.
Serum leptin and insulin levels in children of 1 and 2 groups
1 group 2 group
Indi Groups Physical development Physical development
ndicators
average Above average
Leptin (ng/ml)
Me 3.8 13,78%
Quartiles [25-75] [2,17-80,33] [1,79-49,59]
Insulin (umU/ml)
Me 8 7,9
Quartiles [25-75] [8,0-9,15] [7,2-9,0]

Note: * - the differences are statistically significant when comparing 1 and 2
groups of children (p<0.05).

The study of anthropometric data depending on gender revealed significantly
higher values of indicators in boys. So, the body weight for boys was 45 (44.0-
51.0) kg, and for girls - 41 (38.5-50.75) kg, p<0.05. Similar ratios applied to other
indicators, namely: body length - 156 (148-165) cm and 150.5 (144-159.25) cm,
respectively, for boys and girls, p<0.05. BMI was 18.51 (16.18-21.91) kg/m? and
17.99 (16.68-22.65) kg/m?, respectively, for boys and girls, p<0.05; FFT - 20 (10-
24) mm and 20.5 (17-21 mm), respectively, for boys and girls, p<0.05; WC - 65
(61.0-67.0) cm and 65.5 (60.5-70.0) cm, respectively, for boys and girls, p<0.05

(Table 3).
Table 3.
Indicators of physical development depending on gender
Gender | ..
Indicators Girls of I-1I health groups | Boys of I-II health groups
n (number of children) 6 13
Age (years)
Me 10 12
Quartiles [25-75] [10-12,25] [10-13]
Body weight (kg)
Me 41 45%
Quartiles [25-75] [38,5-50,75] [44,0-51,0]
Body length (cm)
Me 150,5 156*
Quartiles [25-75] [144-159,25] [148-165]
BMI (kg/m?)
Me 17,99 18,51%

Quartiles [25-75]

[16,68-22,65]

[16,18-21,91]
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WC (cm)

Me 65,5 65%*
Quartiles [25-75] [60,5-70,0] [61,0-67,0]
FFT (mm)

Me 20,5 20%
Quartiles [25-75] [17-21] [10-24]

Note: * - the differences are statistically significant when comparing boys with
girls, p<0.05.

The study of the dynamics of leptin levels depending on the gender factor did
not establish statistically significant differences in the indicator in the group of girls
22.6 (12.225-72.96) ng/ml and boys 3.81 (1.32-17.09) ng/ml, p> 0.05 (Table 4).

Table 4.
Indicators of leptin and insulin levels in children of I-II health groups depending
on gender
Gender .
Indicators Girls of I-IT health groups | Boys of I-II health groups
n (number of children) 6 13
Leptin (ng/ml)
Me 22,6 3,81
Quartiles [25-75] [12,225-72,96] [1,32-17,09]
Insulin (umU/ml)
Me 7,65% g*
Quartiles [25-75] [7,4-8.,4] [7,2-9,5]

Note: * - statistically significant differences when comparing boys with girls,
p=0.05.

The results obtained differ from the data of other studies indicating a higher
concentration of leptin in the blood serum in women compared with men, both
with normal body weight and obesity, which is associated with the distribution of
subcutaneous fat and the stimulation of leptin production by estrogens in women
[6, 7]. The tendency established in our work is probably associated with the char-
acteristics of childhood and the revealed higher body weight indices in the sur-
veyed boys in comparison with girls (Table 3).

The study of the level of insulin taking into account the gender factor estab-
lished higher values of the studied indicator in boys 8§ (7.2-9.5) pU/ml in compari-
son with girls 7.65 (7.4-8.4) uU/ml, p <0.05 (Table 4).

The analysis of the obtained results revealed the presence of a strong direct
correlation between the level of leptin and FFT (r = 0.8; p < 0.05), and the feed-
back between the level of leptin and body length (r = - 0.6; p < 0.05) (fig. 1).
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Figure 1. Correlation of leptin level and fat fold thickness (A), leptin level and
body length (B).

The presence of a direct correlation between the levels of leptin and insulin in
patients with average indices of physical development (r = 0.8, p<0.05) was also
revealed. A multidirectional correlation was established between the studied hor-
mones in the group of girls (r = -0.8; p<0.05) and boys (r = 0.7; p<0.05).

Conclusions

1. The conducted study of anthropometric indicators of healthy children aged
9-14 stated the presence of average and above average physical development.

2. It was found that boys have higher indicators of physical development in
comparison with girls aged 9-14 years.

3. The revealed higher level of leptin in children with physical development
above average. In addition, the presence of a direct correlation between the values
of the hormone and the thickness of the fat fold may indicate the possibility of
hyperleptinemia with the likelihood of developing insulin resistance in the fu-
ture. Also, taking into account the higher body weight and insulin levels found
in our study in boys compared with girls, as well as the presence of a significant
direct correlation (r = 0.7; p<0.05) between leptin and insulin, it is probably worth
considering gender factor (male gender) as a risk factor for the development of
metabolic syndrome.
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Abstract. The study was carried out on 20 healthy volunteers. A comprehensive
ability battery was used to assess the cognitive functions before and after the
application of Noopept. The subjects used Noopept for a month at a daily dose of
20 mg. As it was found in the experiment, the prescription of Noopept to persons
with a cognitive activity profile effectively improves the state of working, short-
term, long-term memory, the processes of verbal learning and processing of
semantic information in the system of semantic memory.

Keywords: noopept, mild cognitive impairment, healthy patients, cognitive
testing, therapy.

The spectrum of conditions in which there are impairments to basic cogni-
tive functions is very wide. It includes cognitive deficits in brain trauma, strokes,
chronic cerebrovascular insufficiency [2]. Mild cognitive impairments can also
occur in healthy patients against the background of mental and physical stress,
asthenia, and stress insomnia. They are manifested by forgetfulness, increased
fatigue during mental work, slight difficulties in concentration [4, 8, 11]. Mild
cognitive impairments do not affect every day, professional and social activities,
but often cause subjective anxiety in a person. Therefore, it is extremely important
to identify such conditions and conduct correction.

For the treatment of cognitive impairment, nootropic drugs are widely used,
compounds that act on the central nervous system, enhancing cognitive capa-
bilities (improve memory, attention, orientation, etc.). The main characteristic of
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nootropics is an activating specific effect on the higher integrative functions of
the brain and the restoration of disorders of higher nervous activity. The main
mechanisms of the therapeutic action of nootropic drugs are: increased synthesis
of adenosine triphosphoric acid (ATA), increased absorption of glucose by brain
cells; strengthening the processes of synaptic transmission in the central nervous
system; normalization of neurotransmitter disorders (the effect of a number of
nootropic drugs is mediated through the neurotransmitter systems of the brain,
among which the most important are monoaminergic, acetylcholinergic, glutama-
tergic, GABAergic); membrane stabilizing action [3]. The mechanisms of action
of nootropics have been intensively studied at the neurophysiological level. The
effect of nootropics on the late components (400-800 ms) of evoked potentials in
people in solving problems was shown, which is considered as a direct confirma-
tion of the effect of nootropics on cognitive processes [5]. Considering that in
clinical practice the need for nootropics is great, the production and implementa-
tion of new highly effective nootropic drugs in practice is an important and urgent
task. Medicines of peptide nature are interesting as potential nootropics, since
neuropeptides play the main role in the regulation of cognitive functions, and in
most cases peptide drugs are more effective than drugs of other chemical groups
[1]. Noopept is an ethyl ester of N-phenylacetyl-L-prolylglycine, a dipeptide with
nootropic and neuroprotective properties [6, 7, 9]. The neuroprotective (protec-
tive) effect of Noopept is manifested in an increase in the resistance of the brain
tissue to damaging influences (trauma, hypoxia, electroconvulsive and toxic dam-
age). The drug reduces the volume of the focus in the thrombotic model of stroke
in the experiment and prevents the death of neurons in the tissue culture of the
cerebral cortex and cerebellum exposed to toxic concentrations of glutamate and
free radical oxygen [6]. Noopept has an antioxidant effect, antagonistic influence
on the effects of excess calcium intake into cells, and improves the rheological
properties of blood. The nootropic effect of the drug is associated with the forma-
tion of cycloprolylglycine, which is similar in structure to an endogenous cyclic
dipeptide, which has antiamnestic activity, and is also characterized by the pres-
ence of acetylcholinergic action. The presence of a wide spectrum of nootropic
activity in Noopept was the basis for experimental studies.

Objective

To investigate the dynamics of cognitive processes against the background of
the course use of Noopept in healthy subjects.

The tasks included: 1) to determine mnemotropic activity in healthy subjects
with a cognitive activity profile; 2) to study the spectrum of changes in the indica-
tors of cognitive status after the use of Noopept.

Materials and methods

The studies were conducted in 20 volunteers who agreed to participate in a
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psychological examination. To assess the state of cognitive functions, the follow-
ing tests were used: "reproduction of a list of 30 monosyllabic words without and
with reverse arithmetic counting", characterizing the state of working, short-term
and long-term memory, "memorization of 30 monosyllabic words" used to assess
the effectiveness of learning processes with the participation of semantic memory.
In addition, the “Test for reproduction of the word-number list after 3-fold subvo-
cal repetition”, test “countdown in threes” was carried out to identify the speed
of elementary thinking. The study of cognitive functions was carried out before
using the drug (control) and after using Noopept 10 mg twice a day for one month.

Statistical data processing was performed using the Microsoft Office 2000
software package. The significance of the differences (control-experiment) was
assessed using the Student's (t) test and the Mann-Whitney test (U).

Results

As it was found in the experiment, the course use of Noopept significantly
increases the working memory index up to 36.2%, which is 7% more than the
control indicators (Table 1).

Table 1.
Influence of Noopept on the cognitive functions of healthy patients
The speed of
elementary thinking
Group SMI, % WMI, % LMI, % ICI, % (the number of
arithmetic operations
per minute)

Control 40+2,01 29,3+1,02 | 25,4+1,39 | 24,0+1,5 30,0+1,08
Noopept | 62,242,2% | 36,2+1,69* | 34,9+0,79* | 25,8+2,07 30,22+1,8

Note:* - the significance of differences control-experience at P <0.05; SMI-
short-term memory index, WMI- working memory index, LMI- long-term memo-
ry index, ICI - information coding index

Along with this, indicators of short-term memory improved. The index of
short-term memory against the background of the use of Noopept increased from
40% to 62%.

Analysis of the influence of Noopept on individual mechanisms of informa-
tion processing in working memory showed that the drug activates the processes
of preserving semantic information in long-term memory, as evidenced by a sig-
nificant increase in the long-term memory index (i.e., the total number of words
reproduced after counting down in triplets) by 9.5 %.

When memorizing 30 monosyllabic words in four sessions of verbal learning,
it was found that the number of reproduced words in 2, 3, 4 training sessions sig-
nificantly increased by 10%, 10.7% and 11.3%, respectively (Table 2).
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Table 2.
Influence of Noopept on the process of verbal learning

Monosyllabic word recall index, %
Group . - - -
1 session 2 session 3 session 4 session
Control 25,2+1,04 40,7+1,14 54,7+1,19 66,1+1,8
Noopept 28,05+1,28 50,5+1,24* 65,4+0,82* 77,4+1,38

Note: * - significance of differences control - experience at P <0.05

During the experiment, it was found that noopept does not improve the pro-
cessing of information in the process of verbal and digital coding (Table 1), and
also does not affect the speed of elementary thinking.

Conclusion

Thus, the course prescription of Noopept in a daily dose of 20 mg to persons
with a cognitive activity profile effectively improves the state of working, short-
term, long-term memory, the processes of verbal learning and processing of se-
mantic information in the system of semantic memory.
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Abstract. The article provides a characteristic of the development of pasture
lake fish farming within the forest-steppe Trans-Urals on the basis of improving
the technologies of the fish-breeding process of one-year and two-year cultivation
of marketable fish. Thanks to the introduction of complex reclamation of overseas
lakes in the Trans-Urals and innovative fish farming technologies that use the
reclamation effect of aeration of reservoirs in winter, loosening of bottom silt
deposits during the open water period, the natural production potential of the
lakes made it possible to increase fish catches.

The purpose of the analytical review is to characterize modern technologies
of pasture lake fish farming within the forest-steppe zone of the Trans-Urals, il-
lustrating a dynamic real increase in the overall fish productivity per 1 ha of lake
fish farms based on the improvement of fish breeding and reclamation work and
an increase in the total fish catch in the Trans-Urals. To do this, we used the annual
reporting data on the actual catches of fish in the lakes of different fish farms of
the Chelyabinsk, Kurgan and Tyumen Oblasts, as well as materials from personal
monitoring of the ecological and fishing situation of a large number of lakes [1-6]
over a long period of time.

The fish farms of the Chelyabinskrybprom and the Kurgan Fish Processing
Plant were one of the first, starting from the 50s of the last century, to system-
atically work to increase the fish productivity of the lakes, which introduced the
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technology of annual rearing of whitefish based on the peled priority. In the pro-
cess of scientific generalization of the practice of the Ural lake fish farming [7-12],
it is recommended to use shallow lakes of the forest-steppe for the production of
valuable food fish, experiencing periodic freezing phenomena (acute oxygen defi-
ciency in the water) accompanied by the process of water aeration in winter. In the
first years, the fish productivity of lakes of the crucian ichthyological type for the
whitefish raised by the one-year feeding method was 25-50 kg/ha.

Within the West Siberian Plain, due to the variability of climatic indicators with
a cyclicity of 20-50 years [13-14], the level regime of lakes in the forest-steppe
and steppe natural zones changes, which significantly affects the efficiency of
fisheries based on water bodies subject to periodic fluctuations in water levels.
As a result, the composition of the fish population changes dramatically up to the
complete disappearance of fish due to the salinity factor and a sharp deficiency of
oxygen in the water [ 15]. Much earlier, this zonal problem predetermined the need
to substantiate specific improvements in the ecological environment on the basis
of landscape reclamation methods [16-19] and the use of aeration technology.

According to the recommendations of the zonal fisheries science, one of the
first in Russia was established in 1968 the Kazan Lake Fish Farm (KLFF) in the
forest-steppe southeast of Tyumen Oblast. The joint work of production workers
and scientists substantively proved in practice that the "average annual" fish pro-
ductivity of shallow lakes of the Trans-Urals, subjected to landscape reclamation
[11-12], can reach 100-130-200 kg/ha per year due to the joint cultivation of peled
and carp, in comparison with the previously existing annual commercial catches
of gold and silver carp 20-35 kg/ha.

However, in order to stabilize high catches, it is necessary to comply with a
number of requirements, and first of all, on the selection of reservoirs, which will
ensure high-quality cultivation of marketable fish using the polyculture method.
And this requires a comprehensive ecological and fishery study of reservoirs and
the determination of suitable for fish farming, because, in fact, for a number of
reasons, not every lake can be used for growing marketable fish due to extreme
ecology (shallow water - depths less than 2 m, high mineralization water of sodi-
um chloride class).

Using the developments of zonal science, modern users of the lakes of the
Trans-Urals in Kurgan, Tyumen, Chelyabinsk Oblasts based on the methods of
loosening silt when growing polyculture of whitefishes and carp in reclaimed
reservoirs, and using aeration equipment in winter, consistently receive 130-200
kg/ha of valuable fish per year (fish farms: "STRKH", "Siberian theme", "Per-
spective-Plus", "Balyk", "Alternative" and many others). However, when viable
planting material of grass carp, silver carp and pilengas - fish actively consuming
aquatic vegetation, bottom detritus - appears in abundance in the Trans-Urals re-
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gion, 350-400 kg/ha will be grown in eutrophic lakes with sapropel silts annually,
since whitefish and carp already make up half of the possible catch due to feeding
on organisms of zooplankton and zoobenthos. Other producers of lake ecosystems
are subject to the annual process of destruction and replenishment of bottom sed-
iments.

In our opinion, the zoned complex of lacustrine poly-culture within the for-
est-steppe zone of the West Siberian Plain, in addition to whitefish, must include
carp, carp, herbivorous grass carp and silver carp. Such a complex of fast-growing
fish polyculture will allow users of the region's lakes to grow marketable fish in
reservoirs with depths of 2.8-4.0 m and more under different natural and ecolog-
ical conditions of the aquatic environment. Moreover, users of the region's lakes
should be more focused on growing larger fish by the method of two-year and
long-term feeding using pasture technology, as indicated by the authors of a new,
very objective publication by D.I. Naumkina et al. [20].

In the Trans-Urals region, for the successful implementation of the process of
mass development of the lake fund and the intensification of commercial pasture
fish farming, it is necessary to provide all existing fish-processing enterprises and
farms with viable fish seed material produced (grown) in close proximity to the
feeding pasture farms of each Subject of the Federation. The main thing in the
progress of pasture fish farming is the full and effective use of the self-renewable
food base of the lakes for the formation of the ichthyomass of farmed fish. For
this, it is necessary to fully introduce (use) various methods of fishery reclamation,
contributing to the intensification of this process.

In particular, the large-scale introduction of detritus feeders and herbivorous
fish into the daily practice of domestic commercial pasture fish farming is facilitat-
ed by studies of ecologists-hydrobiologists substantiating promising technologies
for the use of the production of macrophytes, phytoplankton, detrital suspension
of silts and a decrease in their biomass in water bodies [21-25] on the formation
of edible fish. The zoned polyculture of fish can significantly increase the results
of their cultivation using progressive pasture technology and reduce the effect of
the factor of reducing oxygen in the water of fishery reservoirs. This topic is the
subject of research by B.V. Verigin [26], G.G. Vinberg [27] and other specialists.
They especially drew the attention of fishery managers to the need to enrich the
ichthyofauna of local water bodies at the expense of phytophagous fish. Moreover,
the cultivation of silver carp in the regionalized complex of lake polyculture of fish
from 4-5 objects of cultivation will allow utilizing the excess biomass of phyto-
plankton and accelerate the turnover of nutrients in the ecosystem of the reservoir
on the basis of recycling [28], [29], [30], and as a result - increase fish productivity
of lakes, increasing the economic results of fish farming [20].

This approach to the large-scale practice of pasture lake fish farming in a num-
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ber of regions of Russia objectively corresponds to the sustainable development
of agricultural production in a complex hydrobiocenosis [31] in accordance with
the laws of hydrobionomy [32], [33], [34]. And this is a class-based approach, sup-
ported by economic science [35], capable of increasing the efficiency of fisheries
in inland water bodies of Russia.

A full-fledged polyculture in pasture lake fish farming will bring Russian fish
farming closer to the style of intensive fish farming in modern China, where poly-
culture is an obligatory technology supported not only by scientists, practitioners,
fishermen, but also by all administrative and managerial regulations of the state
and its main working link - municipalities [36], [37].

Issued by the Ministry of Agriculture of the RF Order Ne 124 dated March
15, 2017 "On approval of the "Methodology for determining the minimum vol-
ume of aquaculture objects subject to breeding and (or) maintenance, cultivation,
as well as release into a water body and withdrawal from a water body within
the boundaries of a fish farm" provides for a differentiated regional approach to
the implementation of aquaculture in local water bodies, indicating the average
annual yield (catch) of rearing objects within the Trans-Urals in the amount of
25-30 kg/ha per year. And this is a completely objective value for novice users of
fish-breeding sites in the region, taking into account the real-life indicators of the
development of the natural food base of local reservoirs with a tense ecological
situation (oxygen deficiency in water; increased and high water salinity; shallow
water). However, this Order does not provide for the cultivation of fish (aquacul-
ture) in the hyperhaline lakes of the Trans-Urals, as it is taken into account for the
conditions of the Astrakhan Oblast and the Republic of Kalmykia.

The modern practice of commercial fish farming in 2010-2021 objectively
showed that ignoring the natural climatic factors characteristic of about 50% of
the lake stock of the forest-steppe Trans-Urals, which have salt water, is fraught
with a number of negative consequences:

- a waste of expensive fish seed (larvae, fry, and other juveniles) of fish in-
troduced into shallow-water lakes of the overwater type with highly mineralized
water, leading to a quick or slow death of the invaders;

- causing economic damage to users of extreme lakes, which are only peri-
odically suitable for fish farming due to the dynamics of climatic conditions that
increase or decrease the level of lakes and the mineralization of their water, into
which juveniles of valuable fish have been introduced for feeding;

- the emergence of mistrust among entrepreneurs and enterprises of the
fish-breeding process in the activities of the State regulatory and supervisory bod-
ies and services issues of fish farming in inland waters of the RF;

- a real avoidance of objectively necessary reclamation measures by meth-
ods of hydrotechnical watering due to the accumulation of spring floods in the
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catchment area adjacent to the lake, as it was successfully done on the lakes of
JSC "Kazan Fish". Carrying out "landscape reclamation" realistically and for a
long time contributes to an increase in fish productivity of local water bodies and
"to produce" food, ecologically clean "organic products", which will increase the
balance of "food security" in the Trans-Urals region.

At present, based on the progressive practice of fish farms in the Kurgan and
neighboring Tyumen and Chelyabinsk Oblasts of the Trans-Urals in lake farms
assigned to users for 25 years, it is necessary to introduce technological methods
of the current quickly and efficiently operating amelioration, the results of which
are immediately apparent. These include the following ongoing land reclamation:

Aeration of lakes in winter to preserve fish that have not reached marketable
conditions and are able to form additional marketable ichthyomass for the next
growing (feeding) period, usually 2-3 times higher than the amount of feeding ac-
cording to one-year technology. This is how the modern lake fish farm JSC "Kazan
Fish" works, where in specially prepared reservoirs they organized the cultivation
of the necessary amount of viable planting material for peled and other whitefishes
up to the age of a young of the year with an average weight of 15-20 g/pc, ensuring
its full wintering. In the spring, these juveniles are transported to feeding lakes
in the amount of the actual food supply for a particular reservoir and are raised
(obtained) commercial two-year-olds weighing 250-400 g/pc. Large fish farms
operate on this technological basis: "Kazan Fish", "Sladkovskoe Commercial Fish
Farms", NPF "Siberian Theme", "Rybkhoz "Balyk" and others.

Harrowing of bottom sediments with special equipment. For loosening (roil-
ing) the upper layer of bottom sediments, quite a lot of variants of technical de-
vices have been created, allowing, on the basis of the mechanical involvement of
nitrogen-phosphorus biogens of bottom sediments during the period of open water
(end of May; end of July-beginning of August; beginning of September) within
the middle part (zone) a feeding lake, free from thickets of rigid macrophytes.
Loosening of silt significantly - increases the food supply for zooplanktophagous
fish and, marketable fish, respectively, increases the overall increase in the ichthy-
omass of marketable fish by 2-3 times.
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Figure 1. Sludge ripper designed by Sladkovo fish farm. The length of
the sharpened edge of the unit is 3 m.
The reclamation effect is obvious on the example of lakes that exceed the water
area of 400-500 hectares and more, and have significant thickets of reeds and other
macrophytes.

Fig. 2. The beginning of the process of loosening the bottom sediments of

the frozen lake.

For example, "Sladkovskoe Commercial Fish Farming" 8 years ago (since
2013) started mechanical removal of hard vegetation - reeds on lake Tavolzhan
(fig. 3), which ultimately made it possible to significantly clear the middle zone of
the lake, on the forage base of which large commercial peled underyearlings and a
hybrid of pelchir are grown (fig. 4).

In the first years, 30-50 tons were grown, in 2016-2021 whitefish production
reached 200-300 tons per year.
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Fig. 3.Lake Tavolzhan, the middle zone of which has been cleared of reed
thickets, since 2013.

Fig.4 Marketable peled underyearlings from the non-aquatic catch on
lake Tavolzhan (October 2020)
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Reclamation of the floodplains is necessary on each lake according to the
rules of fishing, which is carried out during the open water period for the unhin-
dered passage of the seine net, both in summer and in winter, which is carried out
on the basis of the use of various techniques.

A highly effective biotechnical reclamation technique for the creation of
local areas (places) with a high concentration of small food organisms available
in size for larvae and fry of fish before their introduction into feeding lakes (which
are not drinking water for the population). This technology has been created and
has been used for a long time in intensive-type fish farms [38], [39].

The essence of this technology is as follows. Agricultural straw bales in the
amount of 40-50-100 pieces and more are placed compactly along the edge of
reed thickets from their inner side to the center of the lake. The depth of the lake
in the area for placing agricultural straw bales should be 15-20 cm less than the
bale height. Since the top of the bales placed on the surface of the ice (March),
when it melts in April and sinks to the bottom of the reservoir, should be above the
water, since the upper and middle parts of the bale are pre-saturated with organic
matter. When submerged to the bottom of the lake, its top under the influence of
the sun warms up and becomes a substrate for the formation of "hay infusion"
with multiplying positive bacteria, which, in turn, feed on Paramecia ciliates that
inhabit all continental water bodies and are an obligatory (necessary) food for
small forms of zooplankton eaten by the larvae of the introduced whitefish. This
has been repeatedly emphasized in the works of hydrobiologists [21-35]. Conse-
quently, the larvae of peled and other whitefishes should be infused in the places
where bales of straw are located, charged with various "organic substrates". And
the very process of stocking the lake should take place no later than 5-6 days after
the submersion of the straw substrate (bales) through the ice onto the ground (bot-
tom) of the reservoir.

Soon, all the introduced mass of agrosol is decomposed by useful microbial
decomposers. Consequently, this fertilizing technology repeats the natural pro-
cesses that constantly occur in water bodies, but in a more concentrated (intensive)
form in a small area of the lake, and does not create any negative consequences in
the fishery water body at all.

Universe of the crustacean Gammarus. An effective biomeliorative tech-
nique for increasing the feeding capacity of lakes and increasing their fish produc-
tivity is the transplantation of the crustacean Gammarus - Gammarus lacustris,
which lives in many lakes of the Trans-Urals, but has decreased its numbers in the
process of growing whitefish and other fish.

This technology has been used in Western Siberia and the Trans-Urals since
the 1950s; it has been patented by Omsk specialists [40]. The practice of users
of fish breeding sites within the Kurgan, Chelyabinsk, Tyumen, Omsk and other
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Oblasts of the RF, using scientific and technological developments to strengthen
the food base of feeding reservoirs by the method of introducing the amphipod
crustacean (Gammarus), gives positive results everywhere and is recommended as
biological reclamation [41; 42].

Recommendations for the use of fish-breeding technologies in order to in-
crease the commercial productivity of feeding lakes - fish-breeding grounds.
Fish stocking in the spring of lakes intended for fish breeding with whitefish
polyculture: river and lake peled, hybrids: pelchir, pelmuk, pelnel, is carried out
by whitefish larvae at the age of 3-5 days. in an amount from 2 to 5-6 thousand
pcs./ha (depending on the lake's feeding capacity for zooplankton). Loosening of
sapropel-type silt deposits in late May-early June and re-loosening at the end of
July-August increases the total biomass and production of zooplankton by 2-2.5
times, which stimulates an increase in the stocking density of whitefish larvae in
spring. Instead of the normative 2-3 thousand pcs./ha, it is possible to infuse up
to 5-6 thousand pcs./ha. In addition, the Gosrybtsentr Institute (Tyumen branch of
VNIRO) has developed a technology for early hatching of whitefish larvae (at the
end of March) and rearing the larvae in the workshop using live and artificial feed.

Thus, by the time of invasion of feeding lakes in late April or early May, lar-
vae at the age of 1-1.5 months with a greater body weight begin to grow more
intensively in natural conditions in the presence of an accessible food base for zo-
oplankton organisms, and reach by the middle September, as a rule, weights over
150 g/pc. The stocking density of grown whitefish larvae is reduced by 25-40% in
comparison with unforgiven ones, since their vitality index is higher.

In the presence of lakes that allow for a two-year feeding of whitefish (with
average depths of 2.6-2.8 m and more), it is carried out with the help of aeration
equipment. Consequently, in lakes with optimal depths and salinity of chloride-so-
dium water during the entire winter period no higher than 2-2.5 g/dm?, the tech-
nology of growing commercial two-year-old whitefish can be implemented. This
technology is used in case of reaching a small (non-commercial) mass (weight) of
whitefish (40-60 g/pc), or, conversely, in the case of planning the production result
of obtaining two-year marketable whitefish weighing 350-400 g/pc.

According to the technology of growing marketable two-year-olds, they work
in the lake fish farm JSC "Kazan Fish", where in specially prepared "growing"
lakes (with a depth of 2.8-3.8 m), the required amount of viable planting material
of peled and other whitefishes is grown until the age of the autumn fingerling
weighing 15-20 g/pc, then ensuring its full wintering on the basis of the use of
high-quality water aeration throughout the winter. In spring, juvenile whitefish
aged one year old are promptly caught with a small-mesh net and transported
to feeding lakes in an amount (250-400 pcs./ha) based on knowledge of the real
status of the food base of a particular reservoir, and according to the technology of
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one-year feeding, commercial two-year-olds weighing 250-450 g/pc.

Particularly important is the work of fish-farming enterprises to create repro-
duction complexes to provide the existing feeding areas with high-quality fish
stock. The fish farms of the Trans-Urals - "STRKH", "Kazan Fish", "Siberian
Theme", "Chelyabrybkhoz" purposefully carry out work on the formation of
brood stocks of whitefishes, carp and other fish. The presence of "our own", not
purchased on the "side" of fish planting material increases the quality of work on
pasture cultivation of marketable fish and reduces the cost of its production.

"Environmentally friendly" fish - peled, goldfish, carp, corresponding to the
quality of organic bioproducts, the enterprises of the Trans-Urals sell not only in
their region, but also in Central Russia.

Fig.5. Concentration and inspection of captured peled breeders before
planting in cages for temporary holding from lake Bolshoy Kurtal of Sldad-
kovsky fish farm (October 2020)
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Fig.6. Peled producers on the lake Bolshoi Kurtal of the Sladkovsky fish
farm for transplanting into the pools of the fish breeding workshop.

Conclusion

Monitoring of the current variability of the ecological and fishery conditions
of the lakes of the forest-steppe zone of the Trans-Urals, especially in the face of
a tendency to increase air temperatures and, accordingly, the water of all fish-pro-
ducing reservoirs, predetermines the need for timely expansion of pasture poly-
culture complexes at the expense of herbivorous fish - grass carp and silver carp,
as well as a consumer of silt - pilengasa. Consequently, the operational task of the
zonal fisheries science is the development of modernized technologies for growing
marketable fish in the lakes of the Urals and Western Siberia, accompanied by a
complex of landscape reclamation and an increase in the scale of food production.

So, the progress of Russian commercial fish farming can be accelerated through
the effective use of the numerous lakes of the West Siberian Plain on the basis of
the introduction of integrated technical and biological reclamation. Moreover, the
lake, as a natural object with complex dynamic abiotic and biotic processes, located
in a certain area of the physical and geographical landscape, should be perceived
as a single entity, which obliges the user of a reservoir engaged in the cultivation of
marketable fish to know and take into account limnological and biological produc-
tion processes in practice. The total annual fish catch (2018-2021) is:

B [ 169



Scientific research of the SCO countries: synergy and integration

- JSC "Kazan Fish" in the water area of 5.5 thousand hectares of lakes, previ-
ously equipped with water regulators - 1000-1100 tons, or an average of 190-210
kg/ha per year;

- "Sladkovskoe commercial fish farm": a) on the intensively developed water
area of 8700 hectares the average fish productivity is 135-140 kg/ha, b) taking
into account the water area of 8300 hectares - two lakes overgrown with reed, in
which fish productivity is on average 75 kg/ha per year, and only on 17.0 thousand
hectares of lakes annually produce —1200-1300 tons.

The indicator of labor productivity in terms of the amount of marketable
fish catch per one average employee working at the enterprise for a full year is:

- JSC "Kazan Fish" 14-16 tons, in Sladkovo commercial fish farm 11-13 tons.
Close to the above-mentioned indicators of average annual fish productivity and
labor productivity are approaching in fish farms "SibTheme" and "Fish factory
Balyk". It is important to note that the listed fish farms in the Trans-Urals region
are large, showing all other modern users the prospect of progress in the "blue
field". The majority of users of the "fish breeding grounds" of the Trans-Urals,
which have small water areas typical of the region, have integral indicators of
catches and fish productivity so far significantly lower.

Thus, in approximately the same natural and ecological conditions of the land-
scape of the forest-steppe zone of the West Siberian Plain, the production of mar-
ketable fish is differentiated on the basis of a set of indicators of zonal fishery
bonitet, also on the volume and quality of reclamation and fish breeding works.

Our analysis of the current situation in pasture lake fish farming in the Trans-
Urals is focused on increasing the number of effectively operating lake fish farms
by introducing new enterprises and modernizing existing ones, and this will allow
additional cultivation of:

Tyumen Oblast:

a) realistically, the creation and commissioning of the Bolsheuvat full-system
fish farm on the basis of 20 thousand hectares of feeding lakes, which, with the
introduction of a zoned polyculture complex, will make it possible to grow 1.6-1.8
thousand tons of marketable fish annually;

b) the creation of the Armizonsky fish farm on the basis of lake Chernoe and
adjacent reservoirs with a total water area of more than 25 thousand hectares, will
allow to grow annually 1.8-2.0 thousand tons of marketable fish;

¢) modernization of low-capacity fish hatcheries operating in STRKH and "Ka-
zan Fish" on lakes Bolshoy Kurtal, Bolshoy Glyaden, Sladkoye and Yarovskoye
in order to fully provide the feeding areas available in fish farms with viable fish
stock, will ensure the achievement of annual catches of up to 2.0-2.3 thousand tons
in each fish farm.

Moreover, in each newly created large fish farm and operating fish farms of

170 || International Conference



FAHBEFKIREAIT: PR A — R

Tyumen Oblast, geothermal waters everywhere in the region should be used to
intensify the fish breeding process, as it was long and effectively introduced in the
fish farm "Pyshma-96" of Sibrybprom, located in the Tyumen region.

Kurgan Oblast:

a) the creation of a reproduction center for herbivorous fish in Nizhneobryb-
vod on the basis of lake Orlovo, a cooling reservoir of the Kurgan CHPP, will al-
low many pasture-type feeding farms to increase their catches of marketable fish;

b) modernization of the Kurgan fish processing plant by creating a pond-basin
reproduction center on the basis of lake Shchuchye, will increase the production
of marketable fish by 2.0 thousand tons annually;

Chelyabinsk Oblast:

a) the creation of a pond-basin reproduction complex on the basis of lake
Treustan will ensure an increase in the annual catch (production) of marketable
fish by 1.5-2.0 thousand tons;

b) the creation of a pond-basin reproduction complex on the basis of the Ar-
gazinsky reservoir will provide an increase in the annual catch (production) of
marketable fish by 2.5-3.0 thousand tons due to the stocking of numerous lakes of
the Chelyabinsk Oblast with a high-quality ecological and fishery regime.

Omsk Oblast:

a) it is necessary to create a pond-basin reproduction complex of herbivorous
fish and carp on the shore of lake Saltaim-Tenis with an area of 20 thousand hec-
tares, which will increase the production of marketable fish by pasture method by
2.0-2.5 thousand tons per year;

b) the introduction and cultivation of a polyculture complex in the lake with
a predominance of carp and grass carp, will make it possible to effectively use
the bioproduction process that occurs in the lake along the macrophytic pathway,
which prevents the migration of detrital mass into the water column due to the
growth of a thick bottom layer of soft aquatic vegetation. These recommendations
are presented in works [43-46]. New technological approaches to the fishery use
of the biological production process of lake Saltaim-Tenis make it possible to sig-
nificantly increase the natural fish productivity of the lake ecosystem and increase
the catches of farmed fish polycultures using cost-effective pasture technology.

The large-scale development of lake grazing fish farming in the regions of
Russia with the presence of favorable ecological and fishery conditions fully cor-
responds to the tasks of the Federal Agency for Fisheries of the RF, which allows
accelerating progress in the "blue field" of our large country [47], shaping the de-
velopment of national aquaculture and increasing high-quality food, meeting the
requirements of the regulation of organic products.
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Introduction

As has been repeatedly noted, the implementation of digital technologies in
medicine is primarily associated with the" digitization " of data and the accumula-
tion of big data.

On the one hand, this is an understandable trend of medical digitalization, and
on the other, it is just a qualitative change, not yet associated with a new approach
to the diagnosis of various conditions. In addition, it should be noted that acoustic
analysis of medical conditions is usually performed by professional doctors, and
for ultrasound — by narrow specialists, while stethoscopy is available to a wide
range of medical professionals.

Acoustic analysis, due to its versatility, is a very effective tool for both gen-
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eral practitioners and specialists. We distinguish two classes — active research-
ultrasound diagnostics (location) and passive listening (stethoscopy). In the future,
we will focus on passive methods of analysis due to the fact that they produce a
minimal effect on the body. It should be noted that both ultrasound examination
and listening (auscultation) is a fairly conservative field and the use of new meth-
ods for analyzing audio signals is associated both with this factor and with the
lack of models and practices for receiving and analyzing sounds that require high
computing power.

ULTRASOUND SCANNERS

Signos RT

Signostics is a pioneer in the field of ultrasound diagnostics and developed its
first handheld ultrasound scanner in 2009. The company calls its Signos RT device
"the smallest and most convenient handheld ultrasound device in the world." The
device has a good image quality with a screen size of 2.7 inches (11.5 x 6.8 x 2.0
cm) and weighs only 400 g. It can be used for obstetric examinations, scanning of
the abdominal cavity and heart organs, individual peripheral vessels, determining
pneumothorax and pleural effusion. The device can work independently, using its
screen, or, if you need a larger display, connect to a laptop or tablet using its own
software.

Sonimage P3

Konica Minolta Medical Imaging released its version of the Sonimage P3 min-
iature ultrasound scanner in 2013. Basically, this is the same Signos RT system,
only under a different trademark, released under a license agreement.

DIGITAL STETHOSCOPES

AUMCARDIO

https://aumcardio.com/

The CADence™ system transforms the diagnostic sorting process for clini-
cians. It is a non-invasive, radiation-free, fast, and portable tool to assist clinicians
in evaluating sounds associated with clinically significant coronary artery obstruc-
tion, congestive heart failure, and heart valve abnormalities.

The CADence™ system consists of a digital stethoscope used to record heart
tones, built-in sensors used to record the electrical activity of the heart (ECG), a
one-time patient brochure, and the CADence™ software application. CADence™
software is a clinical decision support tool designed to assist a qualified clinician
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in analyzing normal/physiological and pathological heart murmurs after the simul-
taneous recording of heart tones and ECG.

The device must be used in a clinical setting by trained personnel. CADence's
automated heart tone analysis is only important if it is used in conjunction with a
doctor's supervision, as well as taking into account all other relevant information
about the patient. All corresponding information about the patient should be taken
into account before making a diagnosis. The CADence™ system is not supposed
to be used as a stand-alone diagnostic device.

Stethee Pro
https://www.stethee.com/

Smart

Easily record and compare heart, lung, and other organ sounds with the Stethee
app. Stethee is a powerful tool that helps improve efficiency, productivity, and
quality of care.

Versatile

Stethee is very easy to use. Connect the Stethee directly to any wired or wire-
less Bluetooth headphones. Connect Stethee to your mobile device to instantly
record the sounds of your heart, lungs, or other organs. Choose the headphones
that best suit your listening style, from extra bass, noise-cancelling, earmuffs, or
earplugs. Experience the freedom and versatility the way you want.

Powerful

Inherently powerful, but ultimately easy to use. Stethee devices are equipped
with dual-core processors, real-time signal processing, dual-quad heart and re-
spiratory filters, and airlock noise reduction technology that works collectively
to deliver incredible amplification for a truly outstanding listening experience.
With a lithium-ion rechargeable battery that lasts up to two days of normal use on
a single charge, the Stethee is without a doubt the most technologically advanced
stethoscope ever created.

Thinklabs One

https://www.thinklabs.com/

The Thinklabs One digital stethoscope revolutionizes the teaching of medi-
cine. A powerful tool for learning the art and science of auscultation, used in lead-
ing medical schools all across the country, gives educators the freedom to create
new ways to teach this crucial skill.

S | 177



Scientific research of the SCO countries: synergy and integration

Project history: from CARDIOM to THE VOICE OF THE BODY
(BodyVo)

CARDIOM

The primary project, in fact, the development of an economical model of a
digital stethoscope, was the CARDIOM project. The essence of the project was
to listen to the sounds of the heart through the microphone of a mobile device and
save audio recordings corresponding to the sounds of the heart.

Then the matching of the heart sounds and the ECG was created. Primary data
were collected from cardiologists. The patient came to the doctor for an ECG, the
doctor used an electronic stethoscope to record the sound of the heart and the cur-
rent ECG of the patient's heart. But since one doctor could provide data for 30-50
patients, and for a high-quality database of matches, data from tens of thousands
of patients was needed, the project turned out to be technically difficult to imple-
ment.

Echograph "RuCore 24/7"

Further development of the project was to create a device with three micro-
phones to place it on the stomach of a pregnant woman. With the help of the re-
ceived sounds, a 3D model of the baby's fetus was made, its location in the womb.
This device was named RuCore - a universal passive echograph with a wide range
of applications from personal to specialized clinics. The echograph provides the
doctor with the recorded audio information to listen to and provides an integrated
set of information for the doctor and the patient (for home use). The device is suit-
able for telemedicine when sending an audio file for analysis to a specialist.

The following layout of the device was developed which consisted of jockstrap
or boxer briefs, containing three microphones with nonspherical radiation pattern
(to determine the exact direction of the sound (plus the light phase), the ultra-low
frequency sensor, the body contact the sensor, the wheel with the opisometer to
determine the movement of the body sensor block in space and the data transmis-
sion unit and the button "Start measurement".

All measurements are displayed on a three-dimensional figure of a person and
the places of recommended application of the device are displayed on the figure
in colour.

The measurements are carried out with the movement of the device through the
body and with the accumulation of data on the figure, starts to dynamically display
the heart and lungs, and major blood vessels, giving the sound and echo, displays
the fetal heart that allows you to simulate the position of the fruit in the space. Ad-
ditionally, the fetal and maternal pulse correlations are measured and a Doppler
model of blood flow is built.
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Initially, the device is calibrated - it moves around the body and gives the lay-
out real dimensions (this makes it possible to record changes in the figure during
pregnancy).

The difference from the existing device is the visualization of the organs (in-
cluding the heart of the mother and fetus for pregnant women) in understandable
for layman graphical model.

There are technical differences such as determining the direction to the sound
source, taking into account the position of the device in space, high sampling rate
to preserve the signal characteristics.

The project of a phased acoustic antenna array

The development of the project is a precision study of the parameters of acous-
tic signals. The technical implementation is carried out by placing an array of n
by m compact microphones on the body-fitting t-shirt (in the case of the layout-21
microphones). The sound from these microphones is transmitted to the smart-
phone and processed on it.

Initially, for receiving acoustic signals, a microphone array of 7x3 micro-
phones is used that is in tight contact with the body.
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The resulting device is a phased acoustic antenna array (PAAA) for the acous-
tic signal. The signal is recorded at a frequency of at least 44 kHz with a bit depth
of 8 and stored on external storage. The data volume is approximately 1 MB/min.

Analysis of the spectrum (primarily the phase of the signal) will allow you
to determine the direction and distance to all sound sources. Thus, the following
important parameters of the internal organs can be determined:

- the main heart rate and pulse variability;

- work of the ventricles of the heart;

- basic breathing cycle for each lung;

- inhomogeneities and fluids in the lungs;

- movement of blood in the aorta and arteries.

After processing the signals, you can build:

- dynamic 3D model of the heart and lungs;

- blood circulation model with a calculation of blood pressure function.

For pregnant women:

- the heartbeat of the fetus and its position.

In the future, by studying the harmonics of the spectrum of acoustic signals
of PAAA signals, we can determine the places of reflection of sound waves and
establish:

- places of the appearance of tumours;

- problems with the intestines,

- blood clots in the blood vessels.

The analysis of the sources of acoustic signals

The phased array acoustic antenna (PAAA) allows you to accurately set the
direction of the audio signal while operating with a part of the array makes it pos-
sible to calculate the points of intersection of the directions in space. To do this,
you need to divide the PAAA into three (at least) sublattices. Then the intersection
of the three rays in space will accurately give the location of the sound source.

These sources are:

- the ventricles and valves of the heart;

- bronchial channels;

- areas of sound abnormalities of blood vessels (narrowing or dilation), which
give a pulse wave difference and are also the source of the sound.

When the body moves (walking, running, exercise), the position of the sound
sources (the heart and its parts) changes, which allows you to create a dynamic
three-dimensional model, which is also fundamentally new.

For pregnant women, you can create a unique picture of the change in the posi-
tion of the fetus over time, focusing on the position of its heart.

The synphase of the heart of the mother and fetus is very important, according
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to this parameter at an early stage, you can diagnose many problems of growth and
development of the fetus, as well as the post-natal period of its life.

The reflections of sound waves are easily identified by the phase change. Re-
flections will allow you to see:

- fluid in the lungs;

- heterogeneities in the tissues;

- seals in the liver and kidneys.

This solves the problem of early diagnosis:

- tumours;

- Intestinal obstruction and adhesions;

- the presence of cysts.

Fundamentals of a mathematical model of the antenna array

We will consider PAAA as an analogue of a digital antenna array (DAA) (an-
tenna array with digital signal processing) which is an antenna array' [1] with
element-by-element signal processing, in which the signals from the emitting ele-
ments are subjected to analogue-to-digital conversion with subsequent processing
according to certain algorithms [2].

A more general definition of DAA involves digital diagramming for both re-
ception and transmission of signals.

Thus, a digital antenna array (DAA) is a passive or active antenna system,
which is a set of digital analogue (digital-to-analogue) channels with a common
phase centre, in which the radiation pattern is formed digitally, without the use of
phase shifters [2]. In foreign literature, the equivalent terms digital antenna array
or smart antenna are used [3].

In our case, the DAA works in the acoustic range and on reception.

The difference between a DAA and a type of active phased array antenna
(APAA) is in the methods of information processing. The APAA is based on the
receiving and transmitting module (RTM), which includes two channels: receiv-
ing and transmitting. Each channel has an amplifier, as well as two devices for
controlling the amplitude-phase distribution: a phase shifter and an attenuator.

In digital antenna arrays, a digital transceiver module is installed in each chan-
nel, in which the analogue signal amplitude and phase control system is replaced
by a digital signal synthesis and analysis system (DAC/ADC) [2][4][5][6][7].

The theory of digital antenna arrays (DAA) was born as a theory of multi-
channel analysis (Multichannel Estimation) [8] [9]. Its origins date back to the
1920s with methods for determining the directions of arrival of radio signals by a
combination of two antennas based on the phase difference or amplitudes of their

'An antenna array is a set of emitting (in our case, receiving) elements arranged in a certain order,
oriented and stimulated so as to obtain a given radiation pattern.
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output voltages. At the same time, the directions of arrival of a single signal were
estimated based on the indications of arrow indicators or the shape of Lissajous
figures on the oscilloscope screen.

In the late 1940s, this approach led to the emergence of the theory of three-
channel antenna analyzers, which provided a solution to the problem of separating
the signals of an aerial target and the "antipode" reflected from the underlying
surface by solving a system of equations formed from the complex voltages of a
three-channel signal mixture [11]. The results of experimental measurements using
a similar three-antenna device were published by Frederick Brooks in 1951[12].

The growing complexity of solving such radar problems by the end of the
1950s created the prerequisites for the use of electronic computer technology in
this field [8]. [9].

In 1957, an article was published by Ben S. Melton and Leslie F. Bailey [13],
which proposed options for implementing algebraic operations for signal process-
ing using electronic circuits that are their analogues, in order to create a machine
correlator (a machine correlator) or a mechanical computer for signal processing
based on an analogue computer.

The arrival of digital technology to replace analogue computing means liter-
ally three years later, in 1960, was embodied in the idea of using a high-speed
computer to solve the direction-finding problem, initially in relation to determin-
ing the location of the epicentre of an earthquake [8] [9]. Among those who first
implemented this idea in practice, it should be attributed to B. A. Bolt [14], who
wrote a program for IBM 704 on seismic direction finding based on the least
squares method. Almost synchronously with him, a similar approach was used by
an employee of the Australian National University, Flynn [15].

Apparently, in the USSR first drew attention to the potential of multichannel
analyzers Polikarpov B. I. [16] He considered the analyzers phase-type with equal
or a multiple of the distance between the phase centres of channels, the outputs
of which voltage are subjected to correlation processing, and use of computers is
determined by the angular coordinates of the sources. Polikarpov B. 1. pointed out
the fundamental possibility of resolving signal sources with an angular distance
less than the width of the main lobe of the antenna system radiation pattern [8] [9].

However, a concrete solution to the problem of superrayleigh resolution of
radiation sources was proposed only in 1962 by Varyukhin V. A. and Zablotsky
M. A., who invented an appropriate method for measuring the directions to the
sources of the electromagnetic field [17]. This method was based on processing
the information contained in the distribution of complex voltage amplitudes at the
outputs of amplitude, phase, and phase-amplitude multichannel analyzers, and al-
lowed determining the angular coordinates of sources located within the width of
the main lobe of the receiving antenna system [8] [9].
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Later, V. A. Varyukhin developed a general theory of multichannel analyzers
based on the processing of information contained in the distribution of complex
voltage amplitudes at the outputs of the antenna array [9]. This theory considers
ways to determine the angular coordinates of sources depending on the angular
distances between them, the phase and energy relations between the signals, as
well as the functional schemes of devices that implement theoretical conclusions.
The source parameters are determined by directly solving systems of high-order
transcendental equations describing the response function of a multichannel ana-
lyzer. The difficulties encountered in solving systems of high-order transcendental
equations were overcome by V. A. Varyukhin by "separating" the unknowns, in
which the determination of angular coordinates is reduced to the solution of two
or even one equation, and the determination of complex amplitudes is reduced to
the solution of linear systems of equations of order N [18].

Of course, concluding the priority and importance of certain scientific ap-
proaches in the process of forming a general theory of the DAA is a thankless
task, given the closed nature of most of the works and the lack of opportunities
for detailed acquaintance with the scientific heritage of that time. The historical
excursus described here only lifts the veil of time over the development of scien-
tific research and was intended to indicate the general niche and time frame of the
origin of the theory of multi-channel analysis against the historical background.
A detailed description of the historical stages of the development of the theory of
DAA deserves separate consideration.

Here we briefly consider the receiving channel of the DAA and PAAA. The
basis of the receiving channel is the ADC [21] [22]. The analogue-to-digital con-
verter replaces two devices in the analogue implementation of the active module:
a phase shifter and an attenuator. The ADC allows you to switch from analogue to
digital representation of the signal for further analysis in the digital signal process-
ing scheme.

For the correct operation of the ADC, there are also two more devices in the
channel.

Low Noise Amplifier (LNA) [21][22] raises the signal amplitude to the re-
quired level for further digitization.

A receiver protection device in the simplest case is a conventional spark gap
or limiter that does not allow to overload the receiving channel with a high signal
level (interference).

Frequency conversion in the DAA.

When working with signals whose digitization or digital-to-analogue conver-
sion at the carrier frequency is inefficient (insufficient bit depth and channel ca-
pacity of the existing ADC/DAC, their high power consumption, etc.), one or
more intermediate frequency conversions can be performed in the CAR [21] [22].
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It should be noted that any frequency conversion introduces additional errors in
signal processing and reduces the potential characteristics of the DAA.

Conclusions

A new approach to acoustic analysis allows us to solve a lot of problems in
the field of medical diagnostics. In particular, for acoustic DAA and PAAA, it is
possible to identify and locate objects inside the body, the size of which is much
smaller than the length of sound waves, which is quite a revolutionary result.

This is the advantage of digital medicine, which relies on mathematical meth-
ods, including in the field of signal processing — to get outstanding results of ac-
curacy and depth of diagnostics, which will not only improve the quality of diag-
nostic procedures but also make them more understandable and accessible.
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Abstract. The article presents the results of laboratory tests on non-autoclave
alkaline direct leaching of aluminum from samples of landfilled red mud of the
Bogoslovsky Aluminum Plant (Russia) with sodium hydroxide solutions under
various conditions, including preliminary mechanical activation. A fundamental
possibility has been established and conditions have been determined that allow
Jor the additional extraction of up to 20-25% of aluminum from red mud.

Keywords: aluminum, bauxite residue, red mud, sodium hydroxide, leaching

Currently, it seems relevant to solve the problem of involving alternative, man-
made, raw materials sources of rare earth elements and other metals in the repro-
cessing, in particular, waste from the wet magnetic separation of iron-vanadium
ores, red mud (RM), ash-and-slag waste produced during the combustion of coal,
and many others technogenic mineral raw materials.

Red mud is a toxic, insoluble waste of alumina production, which is a signifi-
cant problem for both the manufacturer and neighboring territories, posing a threat
to the population and the environment. On the one hand, there is currently no ef-
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fective technology for the utilization of RM. On the other hand, there is a steady
trend towards increasing alumina production and, consequently, an increase in the
volume of RM. At this time, over 1.5 billion tons of RM have already accumulated
in the world [1]. Such volumes pose a real environmental threat to the territories
adjacent to the tailing ponds.

In several works [2—4], RM is considered raw material for producing com-
pounds of aluminum, iron, titanium, scandium, zirconium, yttrium, and other met-
als. Initially, the main research was carried out in the direction of the development
of new methods of RM reprocessing for improved recovery of alumina and alkali
[2]. It was proposed to carry out special operations with additives at the stage of
bauxite ore leaching or to apply the hydrothermal treatment of the RM itself. Cur-
rently, the focus is on issues related to the complex reprocessing of RM, with the
recovery of the most valuable useful components. The most significant efforts are
being paid to the recovery of scandium. This metal has not only a high economic
value but is also extremely important in terms of technical application [3,4]. Red
mud can serve as an important industrially significant source not only scandium
(0.010%) but also of titanium (TiO, - 2.65%), vanadium (V,0, — 0.15%), niobium
(0.002%), zirconium (ZrO, — 0.12%), gallium (0.005%), yttrium (0.030%), lan-
thanides (Ln,O, — 0.14%), the recovery of which can be cost-effective only with
complex processing. There is a need to develop such a technology, which will
allow the recovery of the maximum number of valuable components from the RM
and direct the very basis for use in related industries.

A significant contribution to alumina production economics can be made by
the additional recovery of alumina from RM, which contains about 13.5% A1,0.,.
When part of alumina is extracted in the process of alkaline reprocessing of RM,
there is an increase in the scandium, iron, and other valuable components content
that is not soluble in NaOH solutions will occur, which can be simplifying their
further reprocessing. For example, partially dealuminated RM with an iron con-
tent of 50-60% can be directed to the production of pellets in ferrous metallurgy.
Autoclave processes are used to recovery aluminum from bauxite and red mud in
alkaline media. Autoclave processes are characterized by increased energy costs.
Non-autoclave processes can be considered alternative processes. Such processes
make it possible to extract an additional part of aluminum from the source mate-
rial.

This research aimed to study the process of non-autoclave leaching of alumi-
num from red mud with aqueous solutions of sodium hydroxide.

The raw material used for this research was represented by air-dried, landfilled
RM of the Bogoslovsky Aluminum Plant (SUAL Branch), obtained during the
reprocessing of bauxites from the Sredne-Timansky field (Komi Republic, Russia)
by the combined Bayer sintering process. The chemical composition was deter-

S | 187



Scientific research of the SCO countries: synergy and integration

mined by the ICP-MS method in the unit of iCAPTM Q (Thermo Fisher Scien-
tific, USA). The major elements in the original RM sample used are Fe, Al, Si, Ca,
Na, and Ti, whose content (expressed in terms of oxides) are shown in Table 1.
Residual water content in the RM sample was not higher than 0.5 wt.%.

Table 1.
Major components composition in the original red mud sample
Compound Fe,O, ALO, SiO, CaO Na,O TiO,
wt., % 42.1 12.7 9.4 7.8 4.8 43

The red mud sample also contained trace elements, including Sc, Y, Ln, Zr,
Nb, Hf, and Ga (see Table 2).

Table 2.
Micro-components composition (g ton) in the original red mud sample

Zr Nb Hf Sc Y Ce La Pr Nd Sm Gd
1036.6 | 83.1 | 25.7 | 86.0 | 1454 | 507.5 | 234.4 | 57.5 | 222.4 | 42.6 | 435
Eu Tb Dy Ho Er Tm Yb Lu Ga Th U
8.0 52 | 310 | 57 16.6 | 2.3 150 | 22 | 514 | 65.1 | 14.6

The granulometric composition of RM was as follows: 180 microns — 36.6%,
125-180 microns — 29.2%, 90—125 microns — 17.0%, 63-90 microns — 15.4%,
45-63 microns — 2.6%, 45 microns — 0.2%.

According to XRD data, the presence of the following mineral phases in the
RM composition was identified: hematite, perovskite, titanium dioxide, diaspore,
calcite, laumontite, sodium alumino-silicate hydrate of cancrinite type, and min-
eral phases of calcium sodium aluminum oxide, calcium aluminum oxide silicate
hydrate.

Aluminum leaching from the RM samples with NaOH solutions was carried
out in a stainless steel reactor equipped with a mechanical stirrer lined with fluo-
roplastic. The rector was installed in a glycerin bath, heated by an electric stove.
The temperature was monitored and maintained using a contact thermometer and
an electric heating interrupter relay. The reactor was also equipped with a reverse
refrigerator. The required amount of NaOH solution was placed in the reactor,
heated to a temperature of 85—-120°C, and, with intensive stirring, an RM was
added in portions. The RM suspension temperature was maintained with an ac-
curacy of £1-5°C. A part of RM suspension for analyses was unloaded from the
reactor through the outlet without stopping the agitator in kinetic experiments. The
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total volume of all samples of the selected suspension did not exceed 10% of the
bulk of the reaction mixture.

The aluminum concentration in alkaline solutions was determined by the titri-
metric method with zinc acetate. The concentration of silicon in alkaline solutions
was determined by the spectrophotometric method, based on the formation of a
yellow silicon-molybdenum complex, its reduction by ascorbic acid to silicon-
molybdenum blue complex, and measurement of the optical density of the colored
solution. The optical density was measured at 825 nm. The equation [Si] = 10.3-Di
+0.98, R = 0.98 was used to calculate the silicon concentration.

When studying the kinetics of aluminum leaching from RM with NaOH solu-
tions, it was found that in 240-300 min, the system reached equilibrium, Table 3.
It was also found that aluminum leaching yield (a,,) increases from 5% to 16%
with an increase in NaOH concentration from 0.5 mol/L to 4.0—7.0 mol/L.

Table 3.
Kinetic data of aluminum leaching from red mud with aqueous NaOH solutions
at S/L = 1/5 and 85°C

a,, wt%
n‘:i’n 0,5 mol/LL 1,0 mol/L 2,0 mol/LL 4,0 mol/LL 7,0 mol/LL
NaOH NaOH NaOH NaOH NaOH
0 0.0 0.0 0.0 0.0 0.0
15 3.5 4.0 4.7 5.8 5.9
30 4.0 4.4 53 7.0 7.8
45 4.5 4.9 6.6 7.3 8.3
60 4.8 53 6.8 8.4 9.9
90 4.9 6.0 7.0 10.2 11.5
120 52 6.3 8.0 11.5 12.7
150 5.3 6.7 8.4 13.2 14.1
180 54 6.8 8.9 14.4 14.7
240 5.4 6.7 9.4 15.7 16.1

When the process temperature increased from 85°C to 100-120°C, the «,, per
step increased by 2—5% (see Table 4). An increase in NaOH concentration from
4.0 mol/L to 10 mol/L did not significantly rise in a,. With 2-stage leaching, the
a,, for two stages was 20-25% under conditions of 4.0 mol/L NaOH and 100°C.
Also, when studying leaching at various solid-to-liquid mass ratios (S/L), it was
found that with changes in S/L from 1/3 to 1/10 in favor of the liquid phase, a,,
increased by 5-7%.
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Table 4.
Kinetic data of aluminum leaching from red mud with aqueous solutions of
NaOH at S/L = 1/5

. a,, wt%
T, min
0 | 15|45 | 75 [ 105|135 | 165 | 195 | 225 | 255 | 285
4.0mol/LNaOH. 1 | 47 | 63| 68 |79 |94 | 115|142 [153] 163|168
100°C
}gb(ig“’l/LNaOH’ 0,0 | 10,5|13,1[13,6]14,7]152(16,0|16,8]16,8(16,9|16,8

Preliminary mechanical activation of RM leads to an increase in a,, up to 24%.
At the same time, the processing time is reduced to 30 min. The kinetic curve of
aluminum leaching passes through the maximum at 10-25 min (see Table 5).

Table 5.

Kinetic silicon and aluminum leaching data from mechanically activated red
mud with aqueous NaOH solutions. Conditions: 7.0 mol/L NaOH at S/L = 1/5,
85°C. Mechanical activation conditions: Pulverisette 5, mass ratio grinding
bodies/sample RM = 10/1, activation time 30 min, centrifugal acceleration —
20g, grinding bodies — steel balls with D = 25 mm

T, min [Si], g/L ag, wt% [Al], g/LL a,, wt%
0 0.0 0.0 0.0 0.0
5 0.6 13.1 1.0 14.0
10 0.7 15.8 0.9 15.2
15 0.6 14.2 0.9 19.0
20 0.6 12.9 1.2 20.5
25 0.5 11.5 1.3 22.8
30 0.6 11.0 1.3 21.7
60 0.4 9.8 1.1 19.3
90 0.4 9.3 1.1 18.8

120 0.4 9.1 1.1 18.0
150 0.4 8.4 0.7 16.0
180 0.4 8.3 0.9 14.8
210 0.3 7.5 0.9 14.8
240 0.4 7.7 1.3 14.8

The decrease in the aluminum content in the alkaline solution with an increase
in the mixing time of the RM suspension is apparently due to the formation of
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poorly soluble hydroaluminosilicates that fall out as secondary precipitation [5].
This is confirmed by the data on silicon leaching in this system.

The developed option of alkaline leaching allows for the additional extract of
up to 20-25% of aluminum from the red mud. The resulting aluminum-containing
alkaline solutions can be used in the main Bayer process. In addition, aluminum
from alkaline solutions can be extracted by hydrolytic polymerization during
CO,(gas) saturation of the red mud suspension and obtaining sodium hydroalumi-
nocarbonate, suitable for further processing into aluminum-based products. The
developed stage of alkaline leaching of aluminum from red mud is one of the main
stages of the alternative complex reprocessing of Bogoslovsky Aluminum Plant
red mud, which is being developed in the Russian Federation [6,7].
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Abstract. A technique for the electrochemical control of manganese dioxide
based on its interaction with a solution of the organic complexing agent
N-methylpyrrolidone has been proposed and tested. The phase compositions of
two different manganese dioxide samples were investigated, and it was found
that they belong to different crystallographic modifications, e-MnQO, (akhtensite)
and B-MnO (pyrolusite). Voltammetric studies of cathodic and anodic processes
in a solution of a complex of manganese with N-methylpyrrolidone on platinum
and graphite were carried out by the method of cyclic voltammetry. The specific
capacities of akhtinskite and pyrolusite in a lithium - manganese dioxide cell have
been measured, and assumptions have been made to explain the difference in the
specific electrochemical characteristics of various crystallographic modifications
of manganese dioxide.
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Introduction

Manganese dioxide is a cathode material of widespread primary elements man-
ganese dioxide-lithium [1]. The specific characteristics of these elements, as well
as self-discharge during storage, are determined by the operation of the cathode
material[2]. Manganese dioxide can exist in the form of several crystallographic
modifications (a-, B-, y-, 6-, A-, &-, n-) [3]; the structure of many of them includes
water molecules and ions of other metals (primarily alkaline) [4], located in tunnels
or between layers formed by [MnO,] octahedra. The specific capacity and self-
discharge of the cathode depend on the crystal-chemical structure of the dioxide
used, and to a large extent on the phase and chemical composition of the surface
layers of the material. This part of the material turns out to be especially problem-
atic for the application of many modern physicochemical methods of analysis, but
it is this part that determines the electrochemical activity of the cathode material.
[5-7] The surface of manganese dioxide particles can contain excess oxygen and
defects in the manganese sublattice, which affects the formation of a polyfunc-
tional layer during operation and can, on the one hand, limit the specific capacity
for kinetic reasons, and on the other hand, lead to self-discharge during storage
with decomposition of the electrolyte, the action of decomposition products on the
lithium anode and an increase in pressure inside the cell body The currently exist-
ing methods for measuring the specific capacity are based on the discharge of cell
layouts, which is a rather laborious procedure, depending on the macrostructure
of the cathode and the purity of the electrolyte used. In this regard, it is of inter-
est to develop methods for monitoring manganese dioxide, which would use less
labor-intensive operations and exclude the influence of the macrostructure on the
test results. Such methods can be based on electrochemical phase analysis using
paste electrodes or cells of a clamping structure, however, methods based on the
preliminary chemical interaction of the test material with a complexing aqueous-
organic medium with subsequent voltammetric analysis of the products seem to be
no less interesting. One of the variants of the complexing medium is a mixture of
N-methylpyrrolidone with hydrochloric acid. Complexes of NMP with cadmium
[8], and iron [9], ions are known, and, therefore, can be considered as a complex-
ing agent for manganese ions. The aim of this work was to test this technique
in comparison with the results of XRD and cycling in the model of the element.

Experimental part

The measurements were carried out on a P-40X digital potentiostat in the cy-
clic volt-ampere sweep (CVA) mode [10]. The electrolyte was a 1:1 mixture of
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0.1 M hydrochloric acid and n-methylpyrrolidone, where n-methylpyrrolidone is
a complexing agent, and hydrochloric acid is an electrically conductive additive.

The applied electrochemical cell consisted of a platinum and glassy carbon
working electrode, a glassy carbon auxiliary electrode, and a silver chloride refer-
ence electrode. A 100 mg weighed portion of manganese dioxide was poured into
the cell, poured with electrolyte, stirred for 12 hours, and after complete precipita-
tion of the solid phase of the suspension, measurements were made.

Specific capacity measurements and calculations were also carried out, and
X-ray phase analysis (XPA) was performed on ARLX'TRA Thermo Fisher Sci-
entific.

We investigated enriched natural pyrolusite, which is (XPA) &-MnO,, (ach-
tensite) and electrolytic manganese dioxide, EDM, identified by XPA as 3-MnO,
(pyrolusite) according to X-ray phase analysis (XPA) data.

Results and discussion

The investigated materials about the discharge in the model of the lithium-
manganese dioxide cell showed significantly different specific discharge capacity.
According to the measurement data of the specific capacity, B-MnO, has a specific
capacity of 126 Ah/kg, and e-MnO, — 207 Ah/kg.

In measurements in a solution of NMP - hydrochloric acid on the cathode part
of the CVA of the background electrolyte (fig. 1), two maxima are observed at
potentials of about -0.1 and -1.5 V, corresponding to the cathodic reduction of
NMP. After the interaction of the solution with a weighed portion of manganese
dioxide, a maximum appears on the curve at much more negative potentials, about
-2 V and at high currents, which can be associated with the reduction of complex
manganese ions with NMP. On the anodic branch in the background solution and
in solutions after interaction with manganese dioxide, the limiting current corre-
sponds to potentials of 1 V, which refers to the oxidation of manganese obtained
in the cathode part together with the anodic oxidation of NMP.

As follows from the data presented, the limiting currents both at the cathodic
and anodic parts of the CVA in the region of the potentials for the reduction of
complex manganese ions and subsequent oxidation are higher for B-MnO, than
for &-MnO,. This means that 3-MnO, dissolution occurs to a greater extent than
€-MnO,, which is associated with the peculiarities of its crystal chemical struc-
ture. It can be assumed that e&-MnO,, as a more dispersed material, has a greater
disorder of the surface towards an increased oxygen content, which contributes to
obtaining a higher specific capacity and correlates with its greater solubility in the
electrolyte.

For both materials under study, CVAs were recorded in the range of 2.5-2.5
V at a sweep rate of 20 mV/s, 4 cycles each, on platinum (fig. 1), graphite (fig. 4)
and carbon fiber.
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Figure 1. Cyclic voltammograms on platinum in NMP-hydrochloric acid
solution

As follows from the data presented, manganese dioxide reacts with NMP to
form a manganese complex. With cathodic polarization, the manganese complex
is reduced to metallic manganese, with anodic polarization, manganese (II) is oxi-
dized to dioxide. Since manganese dioxide is added in excess, a saturated solution
of a manganese complex is obtained, therefore, manganese dioxide accumulates
on the electrode, and upon further cycling, it is reduced to manganese through an
intermediate stage of complex manganese ions and back against the background
of NMP decomposition, as evidenced by an increase in the maximum currents by
each next cycle:

Mn < complex Mn & MnO,

In addition, there is an accumulation of electrolyte decomposition products,
which subsequently take an active part in subsequent cycles, this can be judged by
an increase in the cathodic and anodic peaks of the background.

A more detailed examination of CVA (fig. 2, fig. 3) shows that &-MnO, has
two small peaks in the cathodic and anodic regions, relative to the background,
and $-MnO, has one, more pronounced one. This indicates the presence of several
structural varieties in &-MnO, that is, a greater structural disorder of the material,
leading to an increase in its specific capacity.
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Figure 2. Cathodic region of CVA on platinum in NMP-hydrochloric acid
solution 4 cycle; 1 — peaks e-MnQO,; 2 — peak f-MnO,
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When measured on graphite (fig. 4), due to its lower electrocatalytic activ-
ity, the electrolyte decomposition reactions proceed less intensively, as a result
of which the differences between the materials under study are manifested to a
greater extent. Cathodic and anodic peaks of f-MnO, are much larger than those
of &-MnO,.
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Figure 3. CVA anodic region on platinum in NMP-hydrochloric acid solution,
cycle 4; 1 — peaks e-MnQ,; 2 — peak B-MnO,
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Figure 4. CVA solutions of NMP-hydrochloric acid on graphite 4 cycle

Thus, it follows from the data obtained that e-MnO, has a more defective
crystal-chemical structure than B-MnO,, which is practically impossible to detect
using XPA, since such defects can be associated with the presence of manganese
vacancies and the corresponding violation of stoichiometry, the presence of bound
water and hydroxyl groups, as well as impurities of other crystalline modifica-
tions. The presence of several phase varieties on the e-MnO, surface significantly
increases the specific capacity of the material. The advantage of the proposed tech-
nique is its rapidity, lack of dependence of the result on macrokinetic factors, and
ease of implementation.
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Abstract. The aim of this work was to study the regularities of lithium
intercalation into electrodes based on galvanic tin coatings and a composite
tin coating with ultrafine tin powder. It was found that galvanic and composite
coatings are promising anode materials for lithium-ion batteries with a specific
capacity of up to 1600 mAh/g; the electrochemical activity of composite coatings
increases during intercalation, the diffusion coefficient reaches 10°'° cm?/s, which
is associated with additional possibilities for the introduction of lithium into the
growing mesopores of the material.

Keywords: potentiometric methods, tin powder, composite electrodes,
structure, electrochemical diagnostics.

Introduction

Lithium-ion batteries are becoming the primary power source for communica-
tions, laptops, mobile phones and other portable devices in the civilian and military
sectors. The growing functionality of modern portable devices makes ever-grow-
ing demands on the capacity of rechargeable batteries. A significant increase in
specific capacity, in particular, can be achieved by replacing carbon anodes with
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more efficient materials [1-3]. One of the areas of research in this area is the use
of tin-containing materials as anodes for lithium-ion batteries. These are tin ox-
ides and oxide composites; metal systems; other materials, composites with the
participation of carbon [4-7]. The mechanism of lithium incorporation into various
oxide structures containing tin has been studied in a large number of experimental
studies [8-10]. Materials with the participation of SnO, SnO,, LiSnO,, SnSiO,,
glasses of the SnO-B,0,-P,0,, system, and other compositions were studied us-
ing various methods. It is generally accepted that the general model of processes
involving tin oxides includes the reduction of tin (II) and (IV) oxides at the first
cathodic polarization with the formation of dispersed particles of tin and lithium
oxide, the incorporation of lithium into tin particles with the formation of an alloy
Sn + xLi+ + xe — LixSn.

The coefficient x can reach 4.4, the lithium oxide formed at the first stage
contributes significantly to the stabilization of tin particles. The main problem
that arises when using metallic tin is a significant increase in the volume of the
alloy when lithium is incorporated into tin, which leads to the destruction of the
metal matrix [11-13]. It is known that the stability of an electrode with respect to
such destruction increases with a decrease in the size of tin particles and becomes
acceptable in the transition to nanoscale objects [14—17].

Earlier it was reported (Abstr.) about the possibility of obtaining nanosized
metal tin powders, the electrodes of which, prepared using a binder, PVDF, had
a specific capacity of up to 800 mAh/g [18-20]. Earlier it was reported [21] about
high specific characteristics of electrodes based on composite electrochemical
coatings. From the data obtained, it followed that it was important to study the
regularities of lithium intercalation into these electrodes.

Research methodology

Tin powders were obtained from an electrolyte of the composition (NH,),SO,
IM, ethylene glycol 1:1, HC1 0.5M. The main component was obtained by anodic
dissolution of a tin anode. After working out the electrolyte, the concentration of
tin ions was 0.01 M. Tin powder was obtained on a vibroelectrode with a vibration
frequency of 50 Hz on a corrugated titanium cathode. The resulting powder was
washed with distilled water until the electrolyte salts were completely removed,
dried, and sieved through a sieve with a mesh size of 40 pm.

The particle size distribution of the resulting powders was determined using an
analyzer using a MicrotracBluewaveS3500 device at the Nanotechnology Center
for Collective Use of Platov South-Russian State Polytechnic University (NPI).

Electrodes for research as an anode of a lithium-ion battery were obtained by
electrodeposition of a composite coating with tin powder from an electrolyte of
the following composition: SnCl, 50-60 g/, NaF 35 g/l, HC1 4 g/1, gelatin 2 g/1, tin
powder 7 g/l. The coating was obtained by stirring with a tin anode. The cathode
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was deposited on a copper substrate at a current density of 0.034 A/dm?.

The specific capacity of the composite electrode was determined by the galva-
nostatic method in a sealed fluoroplastic cell with a lithium auxiliary electrode in
a TCE 2016 electrolyte.

Results and its discussion

As follows from the results of cyclic voltammetry (fig. 1a) for the coating, the
predominance of anodic currents over cathodic ones means that the coating under-
goes anodic oxidation with the formation of solid phase products, which are or-
ganotin compounds. For a composite electrode (fig. 1b), the introduction of lithium
occurs at a potential value below -3 V and, when repeated, the sweep cycle mixes
to positive potentials, increasing in amplitude. The anode maximum appears at a
potential of -1200-1800 mV, shifts somewhat in the positive direction and increas-
es in magnitude with a cyclic repetition of the sweep. From the data obtained, it
follows that during cycling, the electrochemical activity of the material increases.
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Figure 1. Cyclic voltammetry of electrodes: tin coating (a), composite electrode (b)

The shape of the charge-discharge curves of the composite electrode (Fig. 2)
corresponds to a small slope of the dependence of the EMF - the composition of
the intercalate. For coatings, since there is no pronounced end section on the dis-
charge curves, a significant excess of the charging capacity over the discharge ca-
pacity is observed, which corresponds to the previously stated assumptions about
the formation of organotin films.

The results of electrode cycling (fig. 3) indicate a significant discharge capac-
ity of the galvanic coating, however, these indicators are achieved only at a low
current density, at a current density of 4 mA/cm?, the electrode completely loses
its performance. The composite coating at high current densities turns out to be
efficient, but shows a low specific capacity, which is associated with its partial
destruction during cycling.
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Figure 2. Dependence of the electrode potential on the specific capacity. tin
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Figure 3. Dependence of the specific discharge capacity on the number of
cycles: coating (a), composite electrode (b)

The dependence of the amount of electricity on the potential for stepwise po-
tentiostatic polarization (fig. 4) for the coating has a continuous character up to a
potential of -3 V, at which the amount of electricity begins to increase sharply. For
a composite coating, the dependence has several break points, which show that in
this case there are several varieties of positions for the incorporation of lithium.
These positions are associated with: the incorporation of lithium into polyfunc-
tional surface films, the incorporation of lithium into the crystal structure itself,
and the incorporation of lithium into the mesopores of the composite coating (fig.
5), which provide a significant increase in the electrode surface, which explains
the significantly higher permissible current densities for the composite in relation

to the coating.
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Figure 4. Dependences of the amount of electricity on the potential at stepwise
potentiostatic polarization: coating (a); composite electrode (b)

55207 Com 11 mmlso 0 | T 300 —
BSED |Z Cont|[11.4 mm|30.00 kV| 1 000 x

Figure 5. SEM image of the surface of the composite coating
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The dependence of the diffusion coefficient of lithium on the potential (fig. 6)
shows that, in contrast to the coating for the composite electrode, an increase in the
diffusion coefficient is observed, which is a sign of the structure being completed.
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Figure 6. Dependence of the diffusion coefficient on the potential for coating (1)
and composite electrode (2)

Conclusions

1. Galvanic and composite coatings are promising anode materials for lithi-
um-ion batteries with a specific capacity of up to 1600 mAh/g.

2. The electrochemical activity of composite coatings increases in the course
of intercalation, the diffusion coefficient reaches 10-10 cm2/s, which is associated
with additional possibilities for the introduction of lithium into the growing mes-
opores of the material.

3. Further trends in the improvement of tin-based anode materials are the opti-
mization of their macrostructure by varying the fineness of the tin powder and the
conditions for obtaining composite coatings.
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Abstract. The article presents the results of the analysis of linear trends in
average daily air temperatures and the dynamics of the amount of atmospheric
precipitation at 72 meteorological stations in the Southern Urals and adjacent
lowland territories in the period from 1950 to 2020. A positive trend of linear
trends in average air temperatures was revealed. Their growth rates are minimal in
summer and maximum in winter. In the southern regions of the studied region, the
maximum increase in temperature indicators is noted. An increase in precipitation
is typical for the western, central and northeastern outskirts of the region. An
increase in the amount of precipitation is observed in winter and spring, while it
decreases in summer and autumn.

Keywords: climate, average daily temperatures, precipitation, trends,
Southern Urals.

Climate change in Russia is uneven, it is less significant in some regions than
in others. The climate of the territory is moderately continental with an increase in
the degree of continentality from northwest to southeast. The relief of the South-
ern Urals is distinguished by its complexity and diversity. Therefore, its features
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must be taken into account when identifying the patterns of dynamics of climatic
indicators [5].

The main source of climatic indicators is a regularly operating network of me-
teorological stations. The obtained averaged indicators of temperatures and pre-
cipitation are analyzed and published in climatic reference books and atlases [3].
However, annual average data should be considered as a summary characteristic
of each indicator: it is not a stable and firm norm, in some years the values of
the values differ markedly from the average for a certain long-term period [1].
To study climate changes in the Southern Urals, an analysis of meteorological
data presented on the site www.pogodaiklimat.ru was carried out [8]. The period
covered by our research is determined by the availability of meteorological data
on the site. To study the change in temperature indicators, the period from 1951
to 2020 was adopted, the dynamics of the amount of atmospheric precipitation is
considered from 1959 to 2020.

Based on the scheme of physical and geographical zoning of the Novozemel-
sko-Ural plain-mountainous country, V. I. Prokayev and A. M. Olenev [6], a list
of the main meteorological points located in the Southern Urals was determined:
Verkhniy Ufaley, Zlatoust, Troitsk, Verkhneuralsk, Tukan, Zilair, Akyar. As ad-
ditional points, the data of meteorological points of the Orenburg, Chelyabinsk,
Sverdlovsk, Kurgan, Tyumen Oblast, Bashkiria, Perm Krai, as well as the north-
ern and northeastern regions of Kazakhstan: Kustanai, Aktobe, West Kazakh
oblasts were analyzed. In total, the data of 72 meteorological stations have been
studied [8]. The amount of precipitation by years, seasons and months were ob-
tained (tables 1, 2) using the trend line method (moving average lines), indicators
of changes in the dynamics of the temperature regime.

The main trend in the development of a long-term series of climatic indica-
tors reflects a change that determines the general direction of development; lin-
ear trends in average air temperatures in mountainous and lowland areas have a
growth trend (Fig. 1). The temperature regime has changed the least in Verkhneu-
ralsk (<+ 1 °C). The maximum values of temperature changes during the period
under study were recorded in Zilair (from + 2.2 °C to + 2.3 °C) and Akyar (from
+ 2.1 °C to + 2.2 °C). There is an increase in the average annual temperature from
Verkhneuralsk (<+ 1.1 ° C) to the north (from + 1.8 °C to +2 °C), to the east (+ 1.8
°C), south (from + 2.1 °C to + 2.2 °C), and to the west (+ 2.4 °C). In more detail,
changes in the temperature regime by seasons and months are presented in Table 1.
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Table 1.
Dynamics of average air temperatures (°C/10 years) by seasons in the Southern
Urals from 1951 to 2020

CITY Vé‘;‘;ﬂ‘;y tﬂf‘s't Troitsk V”rl;i‘s‘l‘f“' E:n Zilair | Akyar TII?I:Y
Year 1.8 | 1,72 19 1,03 1,66 | 226 | 2,16 | 1,89
January 1,56 | 233 | 234 -0,1 2,52 | 2.8 | 294 | 206
February | 4,32 43 | 4,08 2,65 34 | 419 | 43 | 3,89
March 469 | 389 | 447 3,17 385 | 482 | 517 | 43
April 1,2 084 | 148 0,53 0,84 | 1,86 | 2,23 | 1,28
May 09 | 075 | 066 0,28 044 | 088 | 0,78 | 0,7
June 289 | 042 09 0,43 0,33 | 1,17 | 0,75 1
July 0,51 | 0,63 | 043 0,23 0,74 | 127 | 046 | 06
August 1,72 | 1,51 | 1,79 1,01 1,7 | 228 | 196 | 1,7
Septem- | 0,75 | 0,58 | 0,72 0 097 | 1,55 | 1 0.8
ber
October | 2,53 | 221 | 251 1,93 2,09 | 2,67 | 244 | 23
Novem- | 284 | 233 | 249 2,38 2,14 | 259 | 2,89 | 25
ber
bDecem— 0,53 | 094 | 096 -0,1 0,57 | 127 | 077 | 07

cr

An increase in temperatures is observed at all meteorological points, its rates
are minimal in summer (by 0.98 °C on average), maximum in winter (by 2.22 °C
on average), with the exception of Verkhneuralsk (0.82 °C). In spring, the average
temperature rose by 2.09 °C, in autumn, by 1.88 °C. The maximum increase in air
temperatures was found in February (3.89 °C), March (4.3 °C), in late winter and
early spring. The minimum temperature is in May (0.68 °C), July (0.61 °C), Sep-
tember (0.79 °C) and December (0.71 °C). In general, in the Southern Urals in the
period from 1951 to 2020, there is a general tendency towards an increase in the
average air temperature. The maximum temperature rise was noted in the southern
regions of the studied region. An unambiguous correlation between the change in
the temperature regime and the relief was not revealed.

Changes were also revealed in the mode of average annual precipitation (Table
2). Two centers can be noted where the average annual precipitation is maximally
reduced: Zilair-Akyar (from -40 mm to -100 mm) and Zlatoust-Verkhniy Ufaley
(from -20 mm to -40 mm).
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Table 2.
Dynamics of the amount of atmospheric precipitation (mm/year) in the Southern
Urals from 1959 to 2020

TO-
Verkhny |- Zla- | o gy | Verkhneu- |y y o | Zilair | Akyar | TAL-
Ufaley toust ralsk LY
Year -56,26 | -32,52 | -31,88 -5,59 14,62 | -113,05 | -41,71 [-38,06
Janu- 0,7 9,77 1,44 -3,62 4,83 -0,73 -0,7 | -1,12
ary
Febru- | -1,81 326 | 6,01 6,3 10,51 | 12,2 998 | 5,7
ary
March -0,39 4,58 12,58 10,6 25,9 17,9 7,5 11,24
April -7,51 2,03 5,37 8,53 7,87 13 2,21 45
May 8,52 2,27 2,9 1,1 7,31 2,5 7,34 | 3,02
June -36 -6,7 -22 -26 27 -41 -30 27
July -15,2 -8,31 2333 2,08 -10,7 -22,9 -14,5 | -14,7
August| -13,4 -2,99 4,61 8,7 -1,8 -23,9 -11,1 | 5,7
Sep- -3,79 -0,98 0,56 2,16 -7,74 -14,9 -15 | -6,28
tember
Octo- 497 1,27 -0,3 -5.8 -14 -36 421 -6,5
ber
No- 486 -6,1 -6,6 2,7 10,6 -7,5 4.5 -1,7
vem-
ber
De- 2,84 5.2 2,22 2,5 9,16 -7,5 24 0,21
cember

An increase in precipitation was detected in the western, central regions of the
region (from 0 mm to 20 mm) in the direction of the East European Plain, as well
as in the northeastern part of the region, near the border of the West Siberian Plain
(from 0 mm to 20 mm) ( Fig. 2). The amount of precipitation decreases (from
-15.16 mm to -36.25 mm), with the exception of Zlatoust and Verkhniy Ufaley in
all meteorological stations in summer and autumn. The maximum reduction in the
amount of atmospheric precipitation in summer is observed in Verkhny Ufaley
(-64.48 mm), Akyar (-55.16 mm), Troitsk (-50.34 mm), in autumn - Zilair (-57.87
mm). In general, an increase in precipitation in winter and spring was revealed
(from 9.68 mm to 13.49 mm). The maximum increase is in the winter in Tukan
(24.49 mm), and in the spring in Zilair (28.4 mm). The maximum increase in pre-
cipitation is observed in the territory in March (11.24 mm), February (5.9 mm),
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April (4.5 mm): at the end of winter, at the beginning and in the middle of spring.
The maximum amount of precipitation decreased in June (-26.83 mm) and July
(14.69 mm), at the beginning and in the middle of summer. When comparing the
two indicators, it was revealed that in February and March, the maximum increase
in air temperatures and the amount of precipitation were found.

In general, winter, early spring and autumn in the Southern Urals and adja-
cent lowland territories became warmer during the period under study. Winter and
spring are characterized by an increase in humidity, while summer and autumn are
characterized by less precipitation.
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Figure 1. Change in average annual temperature in the Southern Urals
in the period from 1951 to 2020
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Figure 2. Change in the average annual amount of atmospheric precipitation in
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Abstract. The article is devoted to information technologies for visualization
and data analysis using online analytical processing (OLAP) technologies in
the mining industry. The relevance of the article is due to the fact that there
is a large amount of information that needs to be analyzed and presented in
an understandable form, therefore there is a need for methods and means of
implementing this task. Currently there is a large selection of applications that
solve this problem, but not all of them are available to most personal computer
users. The article discusses the best solution to this problem. The study also
examined the application of the technology in the mining industry. As an object
of research, a dataset is considered that provides the coordinates of a trough,
divided into zones for convenience. Based on the study of the selected dataset,
the visualization of the trough was made in the form of a graph, a section of the
trough in the middle is shown, the analysis of the graphs is done. The conclusions
presented in the article can be used when deciding whether to use this technology
for tasks related to mining.
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Analysis of visualization tools for large datasets

Nowadays big data are gaining more and more practical application [1]. But
since their volume increases every year, it becomes more difficult to analyze them.
To somehow facilitate this task, data visualization can be used before the analysis
of the result [2].

The use of visualization in the task of analyzing big data is justified for the
following reasons:

1) When viewing reports and tables, you can misinterpret the data. Visualiza-
tion will help eliminate this problem and see previously hidden patterns.

2) Visualization can represent graphically hundreds and thousands of lines of
data on one screen, which is much more informative than the usual form of data
but reduced for their capacity on the screen.

3) It is also impossible to show the value of data through information presented
on one screen. An example can be the analysis of a large number of psychophysi-
cal parameters of a person in pharmaceuticals, which is very difficult when view-
ing data in a linear form.

Let us consider the application of visualization in the mining industry.

In the mining industry many excavation works are being carried out, which
is accompanied by a change in the landscape of the area [3]. It is important to
monitor these changes as they can lead to negative consequences, starting with the
subsidence of the soil and ending with the displacement of the foundations of resi-
dential buildings located near the work site. The use of a mathematical apparatus
in this case reduces possible risks and helps to model and predict soil subsidence.

Results analysis tools

Based on the Magic Quadrant for Analytics and Business Intelligence Plat-
forms, the best ones in 2021 are:

QlikView — business intelligence (BI) platform from QlikTech, designed for
self-conduct business analysis. This program offers data analysis and the use of
the results obtained to support decisions.

Microsoft has two primary visualization tools, including Power BI at the top
level. It provides classic elements of data visualization tools such as interactive
dashboards and APIs for integration and is tightly integrated with Microsoft data
platforms such as SQL Server and Sharepoint.

The essential thing here is that these are paid products, while the free ones
have less functionality and capabilities. In this regard, it was decided to consider
the most affordable software products that provide functionality sufficient to solve
business problems. Microsoft Excel - a spreadsheet application - is such. The pro-
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gram is quite easy to learn, and it is the most widespread since most users work
with Windows operating system (OS) and most often with the Microsoft Office
package.

Microsoft Excel can be considered in this case as an OLAP tool. The purpose
of OLAP tools is to make it easier to solve data analysis tasks. In the mining in-
dustry the use of specialized OLAP systems is necessary because it offers many
advantages over the analysis carried out with improvised tools. For example, their
use gives an opportunity to conduct adequate data analysis, which in turn helps to
control the quality and time of work. Furthermore, the mechanisms in the OLAP
system make it possible to automatically detect any deviations from the specified
parameters, organize them by importance and notify interested parties about the
found problems, which allows preventing accidents due to the human factor.

There are many tasks typical for organizations in general, but in this case the
use of OLAP systems is also possible.

Check calculation

OLAP cube has many attributes that can be divided into 2 groups: a set of
dimensions (categories, locators) and measures. A set of dimensions serves as
analysis criteria and defines the multidimensional space of an OLAP cube. By fix-
ing the measurement values, cube slices (hyperplanes) are obtained. Each slice is
a kind of data query that includes aggregations. A set of measures is functions that
map data to every point in space.
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Picture 1. Middle of the trough, cutaway trough
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The OLAP model is characterized by the specification of aggregation func-
tions. Since the goal of OLAP is to create a multi-level analysis model, data at
levels other than the actual level must be aggregated appropriately. For each di-
mension it is possible to set its own (and more than one) aggregation function [4].

As basic data for the example, a dataset representing soil subsidence during
mining operations was taken.

The coordinates of 50 points of the trough were found, then, using a pivot
table, the dependence of the coordinates on the slice and the corresponding graph
were obtained.

When looking at the table of values, it is impossible to imagine what the result-
ing trough looks like. Having carried out the previously described actions, small
depth and a vast area of soil subsidence are clearly seen.
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Picture 2. Trough model

Conclusions

When having a large amount of data, the use of OLAP becomes mandatory
since it greatly facilitates the work with the data, for example, the use of this
technology helps to represent the data structure more easily, which speeds up
work with them. Visualization plays an important role when working with large
amounts of data because it allows one to visually examine the spatial patterns of
heterogeneous data. The mining industry is one of the areas in which OLAP tech-
nologies help to significantly improve the quality of mining operations, which in
turn will ensure the trouble-free and safe infrastructure on the surface of the earth.
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Abstract. The article provides an overview of the main requirements for
the equipment of the diesel fuel hydrotreatment process with automatic and
(or) automated control systems that determine the danger of the diesel fuel
hydrotreatment process and possible emergency cases during operation of the
process unit. There are presented the main interlocks used in the emergency
protection system of the diesel fuel hydrotreatment unit.

Keywords: accident, risk, oil refining and petrochemical industry,
hydrotreatment of diesel fuel, emergency protection, protective blocking.

Oil refining and petrochemical industries are one of the most strategically im-
portant sectors of heavy industry for the economy of countries. As a rule, modern
enterprises of this industry are recognized as objects of increased danger, due to
the nature of petroleum products and their processing technologies. The high level
of explosion and fire hazard is due to the energy saturation of process plants and
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devices with hazardous substances capable of burning and explosion. The high
level of explosion and fire hazard is caused by the energy saturation of techno-
logical installations and devices with hazardous substances capable of burning
and explosion. For the most part, the risks are well known and users of oil refin-
ing and petrochemical facilities (ORNP) have applied significant knowledge and
resources in recent decades to control and minimize potential risk. Nevertheless,
major accidents at ORNP facilities occur regularly and emergency scenarios usu-
ally include fires and explosions, releases of hazardous substances (accidents),
thereby affecting not only human health and the environment, but also in many
cases the social and economic well-being of the facility, regions, states [1].

Statistics [2] show that in 2018-2019 the damage from accidents of the oil and
gas industry in the world amounted to about 4.5 billion US dollars and this amount
is a tenth of all losses of the oil and gas industry in the world over the past five
decades. It is noted that oil refineries account for 50%, and petrochemicals - 25%
of new losses.

The process of hydrotreating diesel fuel fractions refers to the most mass pro-
cesses of oil refining. Over time, the requirements for the quality of diesel fuel and
for the equipment of the plants have changed. The improvement of the production
process required the development and implementation of new technical means of
protecting equipment, personnel and the environment in the event of an emergen-
cy. In this regard, a potential risk assessment and a review of the current system
for protecting the process of hydrotreating diesel fuel from emergency situations
should be carried out initially.

Diesel fuel hydrotreating plants included in oil refining complexes based on
the number of hazardous substances turned into production frequent in their com-
position have process units of explosion hazard category 1. According to clause
226 [3], hazardous production facilities that include facilities with technological
blocks of I and II explosion hazard categories must be equipped with automatic
and (or) automated control systems built on the basis of electronic controls and
automation, including computer equipment. It should also be noted that techno-
logical systems should be equipped with means of monitoring the parameters that
determine the explosion hazard of the process, with registration of indications and
pre-emergency alarm of their values, as well as means of automatic regulation and
emergency protection.

The analysis [4] shows that the use of the existing automatic emergency pro-
tection system (AEPS) at the hazardous production facility allows to reduce the
conditional risk of dangerous events.

Modern AEPS is a logical monitoring and measuring system that detects ab-
normal events in the technological process and initiates actions to open the energy
circulation network and stop the technological facility to bring the violation of
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the technological mode to a safe level and thus eliminate possible risks. The main
purpose of AEPS is emergency protection of equipment, personnel, and the envi-
ronment in case of failures of the process control system, monitored equipment, or
erroneous actions of personnel.

The main factors determining the risk of the process of hydrotreating diesel
fuel are: a large number of reversible explosion and fire hazardous substances, a
large concentration of hydrocarbon gases in the mixture, high values of process
parameters (temperature, pressure), toxicity of the used products (release of hy-
drogen sulfide and ammonia) [4].

During operation of diesel fuel hydrotreating unit the following emergency
cases are possible:

1. cessation of raw material supply;

. stopping the supply of fresh hydrogen-containing gas;

. shutdown of the circulation compressor;

. pass in coils of furnaces;

. stopping the supply of the regenerated monoethanolamine solution;
. shutdown of cooling water supply to system I and II;

. termination of 6000V power supply;

. stop of power supply with voltage of 380v;

9. stop of air supply to monitoring and measuring devices;

10. break of flange connection of pressurized pipeline;

11. false actuation of protective interlock;

12. excess of maximum temperature of bearings and vibration of raw pumps.

The presented accidents contribute to the output of technological parameters
that determine the explosion and fire hazard of the process beyond critical indica-
tors, as a result of which the combined impact of hazardous factors on technologi-
cal equipment and appliance is possible, which can lead to a major accident.

In order to exclude the negative consequences of the above-mentioned acci-
dents at the installation and in cases of exceeding the limit values of the controlled
parameters, the order provides for pre-emergency and emergency notification, as
well as regulated [3] the following protective locks:

1. closing of electric valves on discharge of raw pumps;

2. shutdown of feed pumps;

3. closing the shut-off valve at the supply of direct and reverse liquid fuel in
the furnace;

4. shutdown of main and pilot burners with water steam supply to furnace
combustion chamber;

5. blocking circulation of hydrogen-containing gas in the high-pressure circuit;

6. emergency pressure relief in the high pressure circuit;

7. closing of shut-off valve at flow between separators;

0 O\ D B~ W

B[P | 221



Scientific research of the SCO countries: synergy and integration

8. closing of the shut-off valve in the line of sour water outlet from the separa-
tor to the tank;

9. closing the shut-off valve on the hydrogenate outlet line from the separators;

10. if the pressure in the system is exceeded, discharge of gas to the flare and
to the fuel gas line;

11. reactor unit blowing with inert gas with discharge to the discharge panel
plug

The AEPS can consist of any combination of instrumentation and automation
(sensors, logic and actuators, telecommunications equipment, instrument power
supply, pneumatic-hydro-electric actuators of actuators, etc.), which provide the
necessary actions on the transfer process safe state in automatic execution mode.
Although the AEPS performs the prescribed protective actions in rare cases, its
failure to perform in requesting a shutdown or falsely executed locks can lead to
significant technical and economic losses and deaths. Therefore, the automatic
emergency protection system shall be properly activated whenever necessary [5].

It should be noted that according to clause 233 [3] methods of AEPS creation
shall be determined in accordance with the required level of safety completeness
determined at the stage of creation of requirements when designing automated
process control systems based on the analysis of safety loop hazard and operability
taking into account the risk arising in case of safety loop failure.

When designing AEPS, it is necessary to ensure compliance with all the re-
quirements for the properties and performance indicators of AEPS. The main re-
quirements for ensuring the functional safety of AEPS as an electronic program-
mable system are set out in the Russian state standard of International Electrotech-
nical Commission 61508 [6].

In conclusion, it should be noted that the results of the review of the main
emergency situations and the corresponding interlocks of the emergency protec-
tion system of the diesel fuel hydrotreatment unit included in the oil refining com-
plexes are presented in the work. Further study of protection against emergency
AEPS in the process of diesel fuel hydrotreatment requires assessment of func-
tional safety of SIS circuits of the corresponding object of study according to the
procedure of the Russian state standard of International Electrotechnical Commis-
sion 61508 [6].
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Objective. To assess the technical feasibility and cost-effectiveness of the
traction drive of a tram bogie with and without an installed supercapacitor
energy-accumulation system (hereinafter referred to as an “EEA”) on a section of
the tram No. 27 route in St. Petersburg; to determine the amount of accumulated
energy in the EEA in tram-braking mode and the possibility of electric-energy
savings in case of EEA use; and to assess the possibility of the autonomous
movement of trams with EEA.

Methods. On the tram wagon model LM-68M2, city No. 7546, an electric
energy-accumulator (EEA) was installed on the traction drive of the first bogie
(BSPT-1). Tram route: Babushkina St. — Pribrezhnaya St. and in the opposite
direction. Number of stops on the one-way route — 10. This tram has two traction
drives installed for each bogie with identical settings responsible for the wagon’s
traction characteristics, making it possible to compare the energy indicators of
the traction drive of the bogie with and without the EEA. To ensure full utilization
of the EEA’s power, the VT, of the first traction converter (BSPT) was turned off
by the software method and the threshold for turning on the braking transistor was
increased to 780 V. The movement occurred in the operating mode of a regular
tram with stops at the stopping panels.

Results: a comparison of energy indicators leads to the conclusion that the
use of EEA as part of rail transport yields a 40 % reduction in the average value
of the current consumed from the catenary system and eliminates reverse-current
injection into the catenary system during braking. The use of EEA as part of rail
transport makes it possible to utilize the energy generated by the traction drive
during braking. Energy in the amount of 0.288 kW*h is accumulated per braking.
It should be noted that in the absence of EEA, the entire generated volume of
energy is released into heat through dissipation onto the resistor modules and
contact wire. The use of EEA in rail transport makes it possible to reap energy
savings of 40 %. The use of EEA as part of rail transport supports “autonomous”
running in case of a power failure in the catenary system, thereby allowing rail
transport to exit a crossing or reach the catenary system’s next section.

Practical importance: to increase the efficiency of regenerative braking, it is
proposed to use an electric energy-accumulator (EEA) on rolling stock, which
would make it possible to accumulate braking energy and then use it in starting
mode without transferring the regenerative energy to the traction network. The
introduction of EEA as energy receivers on urban electric ground transport
would make it possible to store braking energy in the battery pack and achieve
autonomous running.

Keywords: Braking energy regeneration of rolling stock, regenerative-resistor
braking, energy accumulators, urban electric transport.
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The constant growth of power rates is making energy savings a critical issue
— particularly for urban electric-transport enterprises, which are the most energy-
intensive consumers [1]. Effective means of saving energy include the use of re-
generative braking on electric rolling stock (ERS). Theoretical and experimental
works have made it possible to create domestic ERS with regenerative and regen-
erative-rheostatic braking [2, 3].

During regenerative braking, the train works in parallel with the traction units
of substations. This feature determines the operating conditions of the entire pow-
er-supply system [4]. For rail transport, identifying the conditions that ensure the
best use of the energy of electric braking, as well as the impact of regeneration on
the power-supply modes of trains, is an urgent task [5].

The unique property of the electric motor — the reversibility of energy conver-
sion — goes virtually unused today; the energy is dissipated through the heating
of rheostats and turns into “energy waste,” heating the atmosphere. Only in the
21st century has a tool emerged allowing for its effective collection. Supercapaci-
tor batteries, with a lifespan of hundreds of thousands of charge cycles, are not a
consumable material, but part of the whole system.

The main producers of “energy waste” are electric (hybrid) transport of all
types and lifting mechanisms. This energy can and should be collected and used
locally or transferred to the grid. New energy is produced when the generated
energy has already been collected [6].

Using the example of a section of the tram No. 27 route in St. Petersburg with
an installed supercapacitor energy-storage system, it was proven that one traction
wagon generates 142 kW*h of clean energy per day. This is comparable to the
operation of a 1,000 sq. meter solar park. The electricity generated by electric rail
transport amounted to up to 40 % of the energy it consumes during acceleration.

The options for receiving regenerative energy can be presented in the follow-
ing order:

- supercapacitor energy-storage unit: 7 serial modules MLSK 56-150, connec-
tion 7slp;

- traction converter BSPT-1;

- tram wagon LM-68M2, city No. 7546.

On the tram wagon model LM-68M2, city No. 7546, an electric energy-accu-
mulator (EEA) was installed on the traction drive of the first bogie (BSPT-1). A
diagram of the EEA’s electrical connection is presented in Fig. 1
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Tram route: Babushkina St. — Pribrezhnaya St. and in the opposite direction.
Number of stops on the one-way route — 10.

This tram has two traction drives installed for each bogie with identical set-
tings responsible for the wagon’s traction characteristics, making it possible to
compare the energy indicators of the traction drive of the bogie with and without
the EEA. To ensure full utilization of the EEA’s power, the VT of the first trac-
tion converter (BSPT) was turned off by the software method and the threshold for
turning on the braking transistor was increased to 780 V.

The movement occurred in the operating mode of a regular tram with stops at
the stopping panels.

Fig. 2 presents graphs of the change in voltage, current and speed over time

during movement
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Figure 2. Graphs of the change in voltage, current and speed over time during

movement, where:

— voltage at the filter and current of the catenary system of the first

bogie’s traction drive;

--------- — voltage at the filter and current of the catenary system of the second

bogie’s traction drive;

Fig. 3 shows graphic fragments of the change in voltage, current and speed

over time during movement.
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Figure 3. Graphic fragments of the change in voltage, current and speed over
time during movement, where:
— voltage at the filter and current of the catenary system of the first

bogie’s traction drive;

————————— — voltage at the filter and current of the catenary system of the second

bogie’s traction drive;

Measurements and calculations were taken of the average value of consumed

current for traction during movement of the first and second bogies, respectively.

Fig. 4 shows the yielded values.
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Figure 4. Graph of input currents and their average values during movement,
where:
— current consumed by the traction drive of the first bogie with
the EEA;
-------- — current consumed by the traction drive of the second bogie.

As is evident from the graphs, the average value of the current consumed by
the traction of the first traction converter is 26 A, and that of the second — 45 A.

A comparison of energy indicators leads to the conclusion that the use of EEA
as part of rail transport yields a 40 % reduction in the average value of the current
consumed from the catenary system and eliminates reverse-current injection into
the catenary system during braking.

The total travel time of the route from the Babushkina St. stop to the Pribrezh-
naya St. stop is 30 minutes. The number of stops on the one-way route is 10. Dur-
ing passage of this route, EEA operational data was recorded for both the intake of
electricity and for its return.
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Based on the results of analysis of the log files, it was found that during all
the decelerations of the EEA, 10.363 M1J or 2.88 kW*h were accumulated. At the
same time, in the process of all accelerations, 10.606 MJ or 2.95 kW*h were spent
from the EEA.

The use of EEA as part of rail transport makes it possible to utilize the en-
ergy generated by the traction drive during braking. Energy in the amount of
0.288 kW*h is accumulated per braking. It should be noted that in the absence of
EEA, the entire generated volume of energy is released into heat through dissipa-
tion onto the resistor modules and contact wire.

Based on the data received, graphs were formed depicting the change in energy
spent on traction from the catenary system (Fig. 5).
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Figure 5. Graphs of the change in energy spent on traction from the catenary
system, where:
— current consumed by the traction drive of the first bogie with
the EEA;
-------- — current consumed by the traction drive of the second bogie.
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On the given fragment of the section, the value of the energy spent by the trac-
tion drive with the EEA is 282.7 W*h, and by the traction drive without the EEA
—387.7 W*h. The reduction in consumption from the catenary system, as well as
energy savings, is 37 %.

The use of EEA as part of rail transport makes it possible to generate up
to 40 % of the energy spent on its movement.

As part of the tests, an assessment was made of the possibility of a tram run-
ning autonomously on the energy of a supercapacitor accumulator.

The tests were conducted with a charged EEA and a lowered pantograph (no
power supply from the catenary system), with only one bogie operating.

Fig. 6. illustrates graphs of the change in voltage, speed and distance traveled
over time in “autonomous” mode.
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According to the results, the tram, without limiting its dynamic properties,
traveled a distance of 957 meters in “autonomous” mode. At the same time, the
decrease in the EEA’s voltage was 674 V — from 704 V to 30 V.

232 || International Conference



FAHBEFKIREAIT: PR A — R

The use of EEA as part of rail transport supports “autonomous” running in case
of a power failure in the catenary system, thereby allowing rail transport to exit a
crossing or reach the catenary system’s next section.

Conclusion

The unique property of electric machines — the conversion reversibility of elec-
trical energy (from electrical to mechanical and vice versa) — is not being fully uti-
lized. Only the first conversion is being used, while the energy generated during
the second conversion is not being collected but discharged into the atmosphere
through the heating of resistors and other system elements. It is precisely the use
of the two transitions that will make electric transport a truly efficient means of
moving people and goods — and the cleanest.

The tests showed that supercapacitor batteries are the most efficient tool for
the full utilization of the second transformation for the purposes of the genera-
tion of electrical energy and its subsequent use either at the generation location or
with its subsequent transmission to the grid, making it possible to boost recovery
rate from the existing 5-10 % to 40 %.
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Particular attention of Russian and foreign developers was directed to the sta-
bility and viscosity of the suspension with maximum filling and minimum con-
sumption of expensive surfactants. [1].

Experiments with bimodal suspensions are very effective. For example, two
suspensions with equal content of powders of the same composition, but of differ-
ent dispersion, are mixed. The viscosity of each of the mixed suspensions is very
large (they are almost pastes). The viscosity of their mechanical mixture (with the
same filling of 63.5 wt.%), prepared without the addition of surfactants or me-
chanical effects (except mixing), in the ratio of 45:55 is 0.2 I1a * ¢ — more than 20
times less than the viscosity of each of the original. Equally effective are experi-
ments with bimodal suspensions, in which the dispersion of one of the fractions
was consistently increased. As the dispersion of one of the fractions increases,
the viscosity of the suspension first decreases sharply, and then equally sharply
increases [1-5].

The viscosity of suspensions determines the hydration process, when, over
time of storage, the hygroscopic absorption of water becomes larger and their vis-
cosity increases. Reducing viscosity is not the only purpose of introducing chemi-
cal additives. The second task of this technological technique is to ensure high
stability. [1,2,6].

Viscosity is the inverse of the fluid flow of a liquid, which depends on the
nature of the liquid and decreases with increasing temperature. Viscosity directly
depends on the concentration of dissolved substances, as a result of which the
property of the mixture also changes. The viscosity of milk mixtures can be affect-
ed by the substances present in them - thickeners. Thickening agents are needed in
milk formulas for better absorption of nutrients [7].

When creating new types of culinary products, one of the most important crite-
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ria is the organoleptic properties of food products. In the formation of organoleptic
properties of products, the number of components, heat treatment of raw materi-
als, technological modes are also crucial. One of the indicators of semi-finished
liquid dough that we develop is consistency, and its formation is influenced by
flour raw materials and its heat treatment, as well as various components included
in the recipe. Taking this into account, in our research papers we studied the opti-
mal temperature indicators and the influence of raw materials, the type and amount
of liquid included in the dispersed system. The quality of the liquid itself included
in the suspension is also important. This is water treatment, fluid temperature and
ambient temperature. In the binary system liquid: the dense part of the main com-
ponent is a powdered product (different types of flour from cereals and oilseeds
are selected).

Nut (almond) flour is rich in vitamins E, group B, A, PP, as well as useful
minerals: potassium, calcium, magnesium, zinc, manganese, iron, phosphorus and
sodium. In addition, it contains Omega-3 acids, without which the normal func-
tioning of the body is impossible It also contains about 20% protein and 55% fat
[8], and this, in turn, means that products and semi-finished products prepared
on its basis will have a pleasant texture and taste properties (Skurikhin, 2002, c.
1-236) [9].

Corn flour contains a small amount of amino acids, but is high in carbohy-
drates, contributing to the normalization and stabilization of blood sugar levels,
vitamin B, it also contains calcium, magnesium, iron, phosphorus and copper. It
is often used in the production of confectionery, which makes cakes, cookies and
cakes the most crumbly and pleasant to the taste. [10].

Rice, buckwheat, flaxseed and amaranth flour are gluten-free. As a rule, the
content of gliadins in gluten is at the level of 50%, so 20 mg/ kg of gluten (0.002%)
corresponds to the limit concentration of gliadin of 10 mg / kg (0,001%) [11].

According to the ideas adopted in the analyzed period of time, and established
ideas, the rheology of consistent media is considered as the result of the contact
interaction of their constituent particles, spontaneous, caused by physicochemical
factors or caused by the action of external forces, the formation and destruction of
conglomerate structures of various types, depending on the factors of the internal
and external environment. However, the studies conducted do not provide exhaus-
tive answers to the rheology of organic binary systems. In this regard, search work
in this direction is relevant.

Materials and methods

The purpose of the work is to study the kinematic viscosity of the suspension
during the manufacture of liquid unleavened dough.

The object of the study was suspensions of liquid dough based on liquid media
(water, milk, water: milk - 1:1) and various powdered products: wheat flour, rice,
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buckwheat, amaranth, mineral, corn and flax. The kinematic viscosity of the sus-
pension under study was determined by viscometry using a viscometer-2.

The methodology of this work is based on the theoretical and practical aspects
of modern nutrition related to the development of the consistency of the liquid
dough for industrial technologies. When solving the tasks, generally accepted
standard research methods were used: organoleptic, physicochemical, microbio-
logical, statistical.

Organoleptic parameters were determined according to GOST 27558-87[12].

Research results and discussion

The study of the kinematic viscosity of the suspension included the creation
of a liquid dough structure, which should have strength characteristics that allow
in a limited period of time to be evenly distributed over the frying surface, create
an elastic structure that retains its shape well when baking and dispensing finished
products to consumers.

One of the components of the suspension is a liquid medium. In this study, the
following were used: water, milk, water: milk - 1:1. The viscosity of liquids was
determined at 20 ° C on a viscometer VPJ-2. The properties of these media are
shown in Fig.1.
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Figure 1. Properties of liquid components of the suspension

The mass fraction of moisture depends on the water-absorbing capacity of the
flour, and its water absorption capacity, in turn, is affected by gluten and starch
grains damaged during grinding. From the above data it follows that when replac-
ing wheat flour with a mixture of corn, buckwheat, amaranth, linseed and almond
flour in the ratio of 50:50, the humidity indicators are closest to the control sample.
It is obtained that the viscosity and density of the studied liquid media depends on
the type of liquid and the constituent components of the mixture.
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Based on the results of our study, generalized equations for the viscosity of
suspensions were obtained, which for dilute suspensions coincide with Einstein's
formula and adequately describe the experimentally investigated features of the
rheology of suspensions in the entire range of their consistency.

The viscosity of suspensions of non-interacting spherical particles, but higher
concentration than necessary to fulfill Einstein's equation, is described by empiri-
cal polynomial equations of a higher order for samples with milk and water (Fig.
2-9):

- for suspension of wheat flour with water —y = 0,0373x2-0,0688x+0,3118;

- for suspension of wheat flour with milk —y = 0,0373x2-0,0688x+0,3118;

- for suspension of buckwheat flour with water — y = 0,122x%-0,348x+0,8485;

- for suspension of buckwheat flour with milk —y = 0,239x2-0,7568x+1,4565;

- for suspension of corn flour with water —y = 0,0172x2-0,0569x+0,6003;

- for suspension of corn flour with milk — y = -0,01x2-0,088x+0,695;

- for suspension of almond flour with water — y = 0,0415x+0,4435;

- for suspension of almond flour with milk —y = -0,007x>+0,077x+0,761.
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Figure 2. Change in the viscosity of wheat suspension from flour density
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Figure 3. Dependence of the viscosity of the water-milk solution on the density
of wheat flour
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Figure 4. Change in the viscosity of buckwheat suspension from flour density
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Figure 5. Dependence of the viscosity of the water-milk solution on the density of

buckwheat flour
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Figure 6. Change in the viscosity of the corn slurry from the flour density
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Figure 7. Dependence of the viscosity of the water-milk solution on the density
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Figure 8. Change in the viscosity of the almond suspension from the flour density
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Figure 9. Dependence of the viscosity of the water-milk solution on the density
of almond flour

Studies show that suspensions in rheological models should be considered as
two-phase (irreducible to single-phase) systems in which the dispersion medium
actually determines their viscosity. Of course, only the part of it that is not en-
closed inside the particle aggregates is not attached in any way to the particles and
is "free" on this basis.

In the theory of viscosity of suspensions with a low solid phase content, Ein-
stein considered particles as inclusions in the dispersion medium, and the viscos-
ity of suspensions as a consequence of the perturbations they introduced. If we
consider highly filled suspensions from the same position, i.e. to assume that the
viscosity of suspensions determines the viscosity of the dispersion medium, and
the particles of the solid phase introduce a consolidated perturbation into it, then
the proportionality of the viscosity of the suspensions of the viscosity of the dis-
persion medium seems quite logical. This concept means the transition from the
macroreology of suspensions to phase rheology - the representation of suspen-
sions as a dispersion in the composition of two phases, from which the dispersion
medium determines their rheological properties, and the dispersed phase - the state
of the dispersion medium [2, 3,6,7].

Studies of the mutual influence of the physicochemical properties of liquids
and various types of flour made it possible to find the dependence of the compo-
nents of the dispersed system. These studies are based on the theory of stability
of lyophobic colloids, suggesting that in a thixotropic finely dispersed aqueous
suspension, the total energy of the interaction of two spherical particles consists of
ionic-electrostatic and molecular dispersion components.
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Since amaranth flour contains lecithin, which provides an improvement in the
structural and mechanical properties of the dough, it is advisable to use it in a mix-
ture with other types of flour that do not contain gluten, which are characterized
by low water absorption capacity, such as rice (62.8%) and corn flour (64.9%),
flaxseed (47.0%) and almond flour. (20,0%).

The liquid fraction of the suspension (water: milk — 1: 1) made it possible to
obtain a viscosity that occupies an intermediate position between water and milk.
Also, the mass fraction of moisture depends on the water-absorbing capacity of
the flour, and its water absorption capacity, in turn, is affected by gluten and starch
grains damaged by grinding. Our results are consistent with studies the influence
of various additives and heat treatment on the degree of swelling of rice, wheat,
pea flour, which is part of the semi-finished vegetable sauces [10].

Thus, the studies carried out on the creation of stable suspensions for the man-
ufacture of pancakes made it possible to obtain the dependencies of the mutual
participation of the components of the dispersed system in the simulated process.

The results of the determination of kinematic viscosity show that a suspen-
sion of rice and amaranth flour has a lower viscosity, which leads to the need to
increase the proportion of these types of flour in the formulation. Therefore, in
order to obtain the specified properties of the dough, it is advisable to mix flour
with increased kinematic viscosity (corn) with other types with weaker kinematic
viscosity, which is reflected in the work of Tiunov V.M. in the formation of the
quality of flour culinary products from flour that does not contain gluten. [13].

This result makes it possible to use the kinematic viscosity of suspensions ob-
tained from various types of liquid at a temperature®20° C in a dispersed medium
with powdered plant substances [14].

Conclusion

The study of the kinematic viscosity of the suspension revealed the dependen-
cies described by empirical polynomial equations of a higher order for samples
with milk and water. The liquid fraction of the water-milk suspension made it pos-
sible to obtain a viscosity that occupies an intermediate position between suspen-
sions with water and milk. All these data make it possible to calculate the recipe
for a liquid dough that has the required strength characteristics.
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Abstract. Algorithms for determining the coastal edge are studied by using
simulation methods, while in addition to median filtering. These algorithms contain
sequence subtraction operations of echo signals shifted by one resolution element
in the range coordinate. This is equivalent to the operation of differentiating
a random process. Therefore, it is necessary to use mathematical models of
differentiated processes to determine correctly the quality characteristics of
algorithms for determining the coastal edge. The paper proposes a model of a
differentiable process that describes fluctuations of echo signals of the sea surface,
taking into account the spatial correlation of echo signals.

Keywords: mathematical modeling, echo signal, sea surface, coastal edge,
differentiable process, onboard equipment.

Introduction
Changes in sea level, as well as all kinds of natural disasters, such as volca-
nic eruptions, tsunamis, landslides, etc., lead to a change in the coastline. These
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changes must be promptly tracked, therefore, algorithms for determining coast-
lines are important [1,2].

The assessment of the quality of algorithms for determining the land-sea edge
due to the nonlinearity of the algorithms is carried out using simulation methods,
for the implementation of which mathematical models of fluctuations of location
signals reflected both from the sea surface and from the land are required.

The work [3] presents a mathematical model of the reflection of location sig-
nals from the edge - the resolution element of the onboard radar, into which both
the elements of the land and the sea surface fall. Simulation models of these reflec-
tions of location signals from land and sea surface are presented in the work [4],
but the authors did not take into account possible correlations, since it was enough
for them to use traditional models.

The work [5] presents the results of mathematical modeling of determining
the coastal edge, taking into account the correlations of the echo signals of the
sea surface. However, the authors limited themselves to the simplest Markov pro-
cess, since the purpose of the work was to obtain comparative characteristics of
different algorithms for determining the edge. The model of a non-differentia-
ble Markov process was used in the work [4]. This paper presents a fluctuation
model described by a differentiable second-order Markov process, which makes it
possible to determine more accurately the characteristics of edge detection algo-
rithms.

Mathematical model of sea surface echo fluctuations

By the mathematical model of fluctuations of echo signals of the sea surface,
we mean the probability distribution density of the amplitudes of the sounding
signals reflected from the resolution elements of the onboard radar. In this work,
as well as in works [3,4], we will restrict ourselves to the consideration of one
range track.

Suppose the on-board locator "illuminate" M range tracks, then, considering

only one sounding period, we obtain a vector of amplitudes of the location sig-
nals reflected from the corresponding resolution elements A, =(4,,4,.,... 4, )
. Suppose the width of the direction pattern of the onboard radar antenna system
be such that only one element in the vector A only one corresponds to the reso-
lution element, which includes both the land and the sea surface. This resolution
element is the land-sea edge. Let assign index m to this element and assume that
1<m < M, that is, edge elements can also be the most extreme elements of the
selection.

As the distribution of the amplitudes of the vector elements, we take the loga-
rithmic normal distribution [6], which is most often used when approximating
fluctuations of echo signals of the sea surface
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1 1 L&D A A
W(AM)= 7 exp{—ﬁzz pz,q ln;l—plnjq}, (1)
(27[)M DMO'MHAp m op=lgl O P q

p=l

where AP and o are distribution parameters associated with the average power
of reflections, calculated using the well-known radar formula [7] and the coef-
ficient of variation of amplitudes K, by the relations given in [6], in particular,
o’ =1+ K and for sea waves, we can put K , ~0.52 [8], D,, is the determinant
of the correlation matrix r,, = [r

Pq
o T T T
Ly hy hsy -« DLy
=\, £ By oo Byl 2
"n Tmp Yms - Tuwm

whose elements are the correlation coefficients of random variables 1H(Ap / Ap)
and In (A , / A , ), and D, - algebraic complements of elements r in the determi-
nant Dy, p,g=12,...M.

Elements of the correlation matrix R,, = “qu “ amplitude vectors

Rl,l Rl,z R1,3 cee RI,M
Rz,l R2,2 Rz,s cee Rz,M
R, = R3,1 R3,2 R3,3 R3,M > (3)
RM,I RM,z RM,3 cee RM,M
are defined by formulas
_ L [(eg2 )" <1 =1,2
Ry =5 (1+K2 )" =1, p.g=12,..M. (4)

Pq

The presented expressions define a mathematical model of fluctuations of echo
signals of the sea surface in the form of a random vector A, with given statistical
characteristics: a vector of means, a vector of variances and a correlation matrix
R,,. Let's define the correlation matrix R .
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Correlation-spectral characteristics of fluctuations of echo signals

In this case, it is necessary to specify the elements of the correlation matrix R .
There is no strict general theory of reflections of electromagnetic waves from the
sea surface. There are separate mathematical models that allow one to describe
particular cases of reflection of electromagnetic waves from the sea surface, which
introduce some restrictions. In addition, there are experimental data and empiri-
cal expressions that make it possible to determine the parameters of the laws of
distribution of echo signals fluctuations.

The work uses an empirical approach that determines the parameters of the
distribution laws for fairly wide conditions for observing the sea surface. In par-
ticular, there are expressions for the width of the spectrum of reflected echo sig-
nals and the width of the correlation function of echo signals at a level of 0.5 [8].
In our case, the correlation function should be used, but since only the width of the
correlation function is known, it is necessary to use only those approximations that
depend on only one parameter.

Considering a vector A, as a sample of a Markov process and limiting our-
selves to first-order Markov processes and a differentiable Markov process of no
higher than second order, for which the correlation function contains only one pa-
rameter, we can offer only two types of approximation of the correlation function:

- for a first order Markov process

R‘(T)Z%[(”KZ)M ‘ll r(r)=e"", 5)

this process is not differentiable;
- for a second order Markov process

R, (T) = %I:(l +K? )FZ(T) —I:I, A (T) = (1 +a, |T|)efa2‘r‘ ; (6)

this process is differentiable.

These two approximations of the correlation functions determine the elements
of the correlation matrices of the logarithms of the amplitudes (2) and the ampli-
tudes themselves (3). It should be noted that in this work we consider only the
spatial correlation of signals, since the temporal correlation can be "eliminated" by
using the fast tuning of the carrier frequency of the probing pulses [9], and spatial
correlation is always present. Therefore, although the sequence of readings of the
envelope of the sea surface echoes are consistently received in time at the input of
the onboard radar receivers, the coefficients of the correlation matrices are calcu-
lated as the correlation coefficients between the amplitudes of the echo signals of
the range resolution elements.
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Echo Fluctuation Simulation Algorithms

Now it is necessary for two types of correlation dependences represented by
expressions (5) and (6) to synthesize algorithms for vector modeling A . Actually,
these algorithms are known as algorithms for vector modeling with a given cor-
relation matrix. However, we can model a segment of a random discrete process
considering the case M — %, instead of modeling a vector with a given correla-
tion matrix, [10].

When modeling a vector with a correlation matrix defined by formulas (5), it
does not matter which approach should be used - modeling a vector with a given
correlation matrix or modeling a segment of a random process of the form. In both
cases, the same algorithm is obtained, which was used in [5]

U,=a,-U,_, +b,-1;, )
A, :exp(m1+0'1~Uk),

where m and o, — parameters determined through the average power of reflections
from the resolution elements of the sea surface and the coefficient of variation,
which are calculated by the method described in [3], and #, is a sequence of nor-
mally distributed random variables with zero mean and unit variance, and, @, =¥

and b, = \1=7%, where r — the correlation coefficient of logarithms of echo am-
plitudes of neighboring elements of range resolution.

Modeling a vector with a correlation matrix defined by formulas (6) differs
in that here the two approaches indicated above lead to different modeling algo-
rithms. The modeling algorithm using the modeling of a segment of a random
discrete process turns out to be much simpler and more efficient. This algorithm
can be written as

{Uk =a,-U_ +a, U, +by -1 +b 17,y (8)

A, =exp(m +0,-U,),
where the parameters of the algorithm are determined by the formulas [10]
a,=2exp(—uT),
a, =—exp(—2uT),
A =1—4yT-exp(—ZyT)—exp(—4yT),
r =—(1—yT)-exp(—,uT)+(1+yT)-exp(—3,uT), ©)
b, = 0.5(\/1”0 +2r +\i’r0 -2 ),
b = O.S(VIrO +2r, —Jro —-2r )
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where uT is determined through the correlation coefficient of neighboring ele-
ments R, from the expression

R :%[(1+K2)rzw) —1}, n(7)=(1+ul)e™" (10)

which is solved by numerical methods. Here the designations taken from the
source [10] are preserved.

Conclusion

The paper presents two algorithms for modeling the fluctuations of echo sig-
nals used in the simulation of the determination of the land-sea edge. The first
algorithm makes it possible to investigate the characteristics of edge detection
systems, provided that there is no differentiation operation of the input signal in
these systems. The second algorithm, less efficient in the sense of speed, is used
in those systems in which there is a differentiation operation. Both algorithms use
correlation functions of fluctuations, in which there is only one unknown param-
eter, which makes it possible to use empirical formulas obtained in experimental
studies to estimate this parameter.
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Abstract. The article presents the results of a study of the influence of
interference on the change in the size of the part during combined processing
of hydraulic cylinder holes. For experimental verification of the results of a
theoretical study of the effect of the design parameters of the combined tool on the
quality of the machined surface, a split pattern of the part was used. The research
results allow us to recommend a combined hole processing, combining cutting and
plastic deformation. The results obtained in the work will improve the processing
of deep holes of hydraulic cylinders, which has practical and theoretical scientific
significance.

Keywords: photoplasticity, mesdose, microhardness, macrogeometry,
combined processing.

Processing the inner surfaces of the cylinder holes has always been a more
complex process than the outer surfaces of the hydraulic cylinders. This is due to
the closure of the holes, thereby associated with these difficulties in orienting the
tool relative to the machined surface, using a more complex tool design, observing
the process of measuring and controlling microgeometry and dimensions, cutting
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fluid feed, observing the process, and other features.

The main and most widespread in industry methods of finishing work of the
cylinder bore by cutting are not only insufficiently productive, but also technologi-
cally imperfect, because, to ensure high processing accuracy at the proper level of
macrogeometry, the shape and size of the holes, they do not create the correspond-
ing high characteristics at the level of microgeometry. Thus, in the technological
process of processing the sleeves, after fine boring, a fine-tuning operation was
introduced, creating the necessary quality of the surface layer [2].

These parts are made mainly of plastic materials, and it is more rational to
achieve the required surface quality by surface plastic deformation.

In the case of processing cylinder liners and pipes with DO / d0 = 1.7, the
surface roughness reaches the required size under the most suitable processing
modes. Increasing the rigidity of the part reduces deformation before flaking oc-
curs. Combined processing creates a strengthening and an increase in the mechan-
ical characteristics of the material of the part, which has a positive effect on its
use. The deformation along the wall thickness of the part is distributed unevenly
as a result of the friction process creating a texture layer on the machined surface
with a very high level of deformation and high hardening compared to the rest of
the metal.

The thickness of the layer with increased hardness depends on the type of lu-
bricant, the material of the part, the amount of interference, and the wall thickness.

In the theory of plastic deformation, experimental and experimental and calcu-
lation methods for determining stresses in the plastic region have been developed:
the method of slide lines, the method of photo plasticity, the method of dividing
grids; method of optically active coatings; method of mesdoses;.

For experimental verification of the results of a theoretical study of the effect
of the design parameters of the combined tool on the quality of the machined
surface, a split pattern of the part was used [3]. The processing was carried out
on a vertical drilling machine. The determination of the size of the deformations

was carried out using a digital strain gauge bridge DSGB - 5. To reconstruct the
Al

units of relative strain (1 URS = 10‘67) into a change in the outer diameter, the

measuring device was calibrated. To determine the quality of the surface layer, the

microhardness was measured with a MHD-3 device and the height of irregularities

with an MII-4 microinterferometer.

DSGB-5 is designed to determine the size of deformations in parts and as-
semblies of machines, structures, etc. with the help of resistance strain gauges,
included on a half-bridge circuit. The measurement range is from 0000 to 3999x5
URS - units of relative strain, the price of one unit of discreteness of the read-
ings of the device is 5 URS. The time of one measurement is not more than 1.2 s,
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power supply from an alternating current voltage of 220 *23 V, frequency 50+1 Hz
resistance of the applied strain gauges from 50 to 200 Ohm, the basic error of the
instrument readings is no more than 20 URS.

In the study of the influence of the interference on the deformation of the part
during the combined machining of the hydraulic cylinder bore, parts with different
wall thicknesses were used. The experimental results are shown in Fig. 1

Experimental studies of the influence of interference on an increase in the outer
diameter with combined processing of the hydraulic cylinder bore are shown in
Table 1.

In the course of the experiment, a number of properties were obtained. The
performed linearization has a deviation from the average parameter of 1 ... 2%,
which makes it possible to enter the coefficient a, let's call it the coefficient of

.. AH
resizing. tga= —
i

Probably, the change in the outer diameter on the interference has a direct re-
lationship. The coefficient, a, is the thickness value, so our task was to relate this
coefficient to the wall thickness of the part. For this, it was necessary to obtain an
analytical dependence of the wall thickness on the coefficient of resizing.

Table 1
Influence of the interference on the increase in the outer diameter
An, mm
i, mm
t=7,5 mm t=8 mm t=9 mm t=10 mm

0,05 0,01 0,008 0,006 0,004
0,1 0,025 0,02 0,015 0,013
0,2 0,045 0,035 0,03 0,028
0,3 0,07 0,055 0,05 0,04
0,4 0,085 0,07 0,06 0,055
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Figure 2. Determination of the analytical dependence of the wall thickness on
the coefficient of change in size

The method of least squares, most often used in the processing of statistical
data and based on variance minimizing, was used.
This method of mathematical statistics made it possible to obtain analytical

dependencies:

t=20.932- e+ )
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t=3.655-a

-0,536

t=5.655+ %7

t=

a
1

0,422a + 0,036
It is not difficult to calculate the thickness values for the resizing factor in the
range from 0.1 to 0.3 by using Excel

2)
©)
(4)

Table 2.
Wall thickness calculation results
c":f‘ 0,1 | 0,12 | 0,14 | 0,16 | 0,18 | 0,2 | 0,22 | 0,24 | 0,26 | 0,28 | 0,3
= |12 |09 | s |7
S 488 | 353 | 313 | 361 | 489 | 691 | 959 7,291 6,676 | 6,114 | 5.6
S |2, 10, |10, 9 | s | s | 7| o7 2 238l 6 056 | 6
S | 079 | 955 | 086 | 389 | 815 | 331 | 916 | 555 | , 704
§ 1, 110480979 | 927 | 887 | 855 | & | & |7.881|7.722| 7
S| ws | g ’ ’ =2 1286 | 067 | ’ 585
< |2 | 1 |10, 9 |8 |8 | 7| 652 | 6 486 | 6.15
S | 787 | 542 | 517 | 659 | 932 | 305 | 761 | 284 | g ’

We will obtain the magnitude of the discrepancy between the results having
selected the values of the coefficient from Table 2 for the control points.

Table 3.
The magnitude of the discrepancy
thi‘:l](al::ass C‘ﬁﬁz‘z‘“ F-la (1) F-la (2) F-la (3) F-la (4)
7,5 1,4 8,136783 7,437565 7,670904 7,50743
8 0,1833 8,813756 8,82203 8,729589 9,35256
9 0,166 9,142952 9,429337 9,205999 10,09142
10 0,133 10,00838 10,8547 10,36727 11,66655
Aver. value of discrepancy 1,654413 1,847394 2,05169 0,381949

As can be seen from the table, formula (4) is more accurate.
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Thus, the value of the wall thickness:

1

t=_—____ -
0,422a +0.036

®)
Under these conditions, it is possible to determine the amount of interference
allowed by a change in the outer diameter

o 0422:A, 1

6
1-0.036-¢ ©)

This dependence is applicable only for parts with a ratio D /d, < 1.7. Depen-
dency testing took place at control points. The discrepancy did not exceed 3%.

The value of the actual random error in the combined processing of the hy-
draulic cylinder bore can be most influenced by the variability of the mechanical
properties of the workpiece material. For example, fluctuations in the yield point
in a batch of workpieces T(c;,) =200 MPa with a diameter d ;=40 mm, £=2-10°

MPa lead to a random error in the operation %T(UT) =40 pm. Thus, in order to

increase the accuracy, it is possible to recommend a preliminary heat treatment,
which ensures stable mechanical properties of the material.

Due to the unequal conditions of plastic deformation, the holes in the cylinders
at a distance of 2-4 mm from the ends have a diameter that differs by 0.02-0.1 mm
from the diameter on the rest of the cylinder length (for thick-walled parts, the
diameter increases, for thin-walled parts, it decreases). Accordingly, to carry out
the manufacture of long blanks in this way and then cut them into individual parts.

When thin-walled cylinders are deformed, the outer diameter increases, the
length of the cylinder and the thickness of its wall decrease. A practically con-
firmed fact, which is based on the experiment of other collections [1, 4, 5] on other
types of pressure treatment, that the limiting value of hole deformation before the
appearance of microcracks is 25%.

When it is necessary to check the dimensions of the tool experimentally for a
newly designed process. Taking into account the actual values of the hole sizes
and the properties of the processed material, the tension value of the deforming
element of the reamer can be corrected.

Conclusion

The adequacy of the mathematical model of the tightness allowed by the limit
of deformation during combined processing has been experimentally confirmed.
In this case, the magnitude of the interference is a function of the wall thickness of
the product, which makes it possible to use this dependence to ensure the predicted
quality characteristics of the surface layer.
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