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LEGISLATION UNIFICATION ON REGISTRATION OF SCIENTIFIC DISCOVERS 
AND INTELLECTUAL PROPERTIES AS A RESERVE FOR ECONOMIC GROWTH 

OF COUNTRIES PARTICIPANTS OF "NEW SILK ROAD OF INNOVATIONS"

Balashova Mariia Alexandrovna
Candidate of Economic Sciences, Associate Professor
Baikal State University
Popova Julia Sergeevna
Undergraduate
Institute of World Economy and International Relations
Baikal State University 

Abstract. The economies of various countries around the world today 
are based on the continuous creation and commissioning of modern, new 
technologies based on the results of scientific and technological prog-
ress. High-tech potential has become a prerequisite for ensuring a high 
level of competitiveness of the economy of any state. In this regard, coun-
tries are actively funding research, as well as encouraging individuals to 
invest in R&D. 

One can definitely say that one of the achievements of fundamental 
science in the XX century is the discovery that allows you to find new 
perspectives by identifying various patterns, and, most importantly, serve 
as the basis for the subsequent creation of various inventions, models or 
designs.

For modern Russia, one of the key barriers to the transition to a 
postindustrial, innovative economy is imperfect legislation in the field of 
registration of scientific discoveries and obtaining further patents for the 
results of intellectual activity. As an alternative to solving this problem, 
we propose the project "legislation unification on registration of scientific 
discovers and intellectual properties as a reserve for economic growth 
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of countries participants of "New Silk Road of Innovations", which can be 
implemented in the format of the" New Silk Road of Innovation "developed 
by the PRC.

Keywords. International trade, state foreign trade policy, post-indus-
trialization, innovation sphere, scientific and technological progress, New 
Silk Road of Innovation, scientific discovery, patent law, intellectual prop-
erty

In the modern world, when the growth rate of trade operations is much 
faster than the growth rate of industrial production and the capacity of 
national economies, the issues of competent construction of the state 
foreign trade policy are becoming especially acute [9].

Back in XVI – XVII, mercantilist scientists proved that in order to 
increase the volume of national wealth, economic entities should ex-
port expensive finished products and import cheap raw materials. In 
the XVIII century, classics deepened this postulate, proving that one 
should always try to supply those products in the production of which 
the subject has an absolute (minimum production cost) or relative 
(high labor productivity) advantage. In both cases, it was exclusively 
about the finished product. Economic thought in the XIX – XX centu-
ries, which arose in the wake of successive scientific and technologi-
cal revolutions, introduced a new concept into the theory and practice 
of cross-country rivalry for the markets for domestic products - a 
competitive advantage based on the education of the nation. Today, in 
the context of actively developing post-industrialization of the world 
economy, the idea that the gain in benefits from participation in in-
ternational trade is possible only by establishing control over the R&D, 
production and subsequent sale of innovative, high-tech products has 
been raised to the rank of axiom. In XXI, a country that offers raw 
materials and products with a low degree of redistribution on world 
markets cannot become a leading subject of geo-economic space. 
For Russia and other countries of the former Soviet Union, this means 
the final economic desertification of their territories, which carries 
significant threats to national security. 
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According to the authorities of the Russian Federation, as well as a 
number of other Central Asian countries, a way out of this crisis situation 
in the medium term may be participation in the New Silk Road project de-
veloped in 2013 by PRC experts. It is assumed that the improvement (and 
in some cases the creation "from scratch") of the necessary format of the 
NSP infrastructure can give the participating countries new reserves of 
growth for their national economies.

Of course, this idea has a right to exist, especially since there are 
quite a few examples of how quickly countries began to develop that 
were actively involved in international trade by creating the appropriate 
infrastructure in them. It is not in vain that modern economists classify 
infrastructure as one of the key factors of production that increase 
the level of its national competitiveness [3]. However, we consider it 
important to emphasize that the Chinese initiative completely sounds 
like NNP INNOVA-TSIY. Chinese President Xi Jinping has repeatedly em-
phasized during his official speeches that contemporary trends in the 
development of the world economy, in particular integration and infor-
matization, are decisive in its framework. It is for this reason that the 
project received such names as: “The New Silk Road of Innovations” and 
“One Belt - One Way” [6]. This means that along the transport corridors 
through the territory of the countries of Central Asia and Russia, manu-
facturers from the Middle Kingdom are planning to actively supply in-
novative products of their own production to Europe, which they began 
to prepare in advance for - to improve the system of registration of 
intellectual property objects. As a result, at present, the market value 
of Chinese enterprises, together with patents, amounts to several times 
more than just tangible assets [8, 10].

We believe that the optimum situation for joining the project in 
question should be a situation where all of its entities will have the 
opportunity not only to participate in international trade operations 
(often exclusively by providing their territory for transit), but the op-
portunity to generate their own proposal innovative products, which, 
along with Chinese, will also go to world markets according to the 
NShPI. The respective countries are more than ever interested in co-
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operation and the development of joint ideas. However, we are deeply 
convinced that the results of this cooperation are immensely depen-
dent on the excellence of the Russian patent system (as a leader in 
research and development among other participants in the NLPI for-
mat). It should become the foundation on which to rely in joint devel-
opment [7]. 

Having analyzed the main “bottlenecks” of the Russian innovation 
sphere, we came to the conclusion that imperfect legislation is a huge 
problem hindering the process of commercializing the results of intel-
lectual activity obtained in Russia [1]. It encourages Russian authors to 
register and receive patents not with us, but abroad, either under the Pro-
tocol of the Eurasian Patent Organization, or under the PCT International 
Protocol (in the same China). In the second version, the fact that the in-
ternational protocol “PCT” is expensive and therefore not always available 
for Russian manufacturers of innovative products becomes a significant 
barrier to expanding further cooperation with China on an equal footing, 
on the other hand, patents registered in accordance with Protocol of the 
Eurasian Patent Organization, are not ratified in China. 

An option to increase the innovative component in the structure of 
GDP and the commodity structure of exports of countries participating in 
the NLPI is the idea of unifying the legislation in the field of registration 
of scientific discoveries and intellectual property among the countries 
participating in the "New Silk Way of Innovation", which is laid down in our 
project. 

Globally, the project meets a number of UN development goals de-
clared in 2017.: 

- promoting sustained, inclusive and sustainable economic growth, full 
and productive employment and decent work for all;

- creating a solid infrastructure, promoting inclusive and sustainable 
industrialization and introducing innovations;

- ensuring rational patterns of consumption and production;
- strengthening the means of achieving sustainable development and 

revitalizing the mechanisms of global partnership for sustainable devel-
opment.
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The mission of the project is justified by the need to increase the level 
of intellectualization of economies and ensure the economic security of 
the countries participating in the New Silk Road of Innovation - "Creating a 
unified system for registering scientific discoveries and intellectual prop-
erty among the countries of the New Silk Road of Innovation" until 2025, 
through the conclusion of intergovernmental agreements." 

In accordance with the mission of the project, we formulated its main 
goals and objectives. 

Goal №1. Conclude and ratify the agreement on the creation of a uni-
fied system of registration of scientific discoveries and intellectual prop-
erty between the participating countries of the "New Silk Road of Innova-
tion" until 2025: 

- Establishment of a political dialogue with the leading role of the Rus-
sian Federation with the participating countries of the “New Silk Road of 
Innovation” until 2020;

- Creation of an interstate expert commission on the unification of pat-
ent laws of the countries participating in the “New Silk Road of Innovation”, 
in the period until 2021;

- leveling of external threats in order to maintain political stability in 
the participating countries of the "New Silk Road of Innovation" throughout 
the project.

Goal №2. To achieve a competitive, in comparison with the PRC, level of 
production of goods with high added value of the participating countries 
of the "New Silk Road of Innovation" (except for the PRC) in the period until 
2035:

- an increase in the share of R&D expenditures in the GDP structure of 
the countries participating in the “New Silk Road of Innovation” to 1.5% in 
the period up to 2025;

- increase in the share of high-tech production of the countries par-
ticipating in the “New Silk Road of Innovation” to 60% in the structure of 
production in the period up to 2030;

- the transition of the countries participating in the "New Silk Road 
of Innovation" to the post-industrial type of development of the national 
economy.
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Goal №3. To ensure stable sustainable economic growth of the econo-
mies of the countries participating in the “New Silk Road of Innovation” 
through the development of high-tech sectors of national economies and 
the active attraction of foreign investment in the period up to 2040:

- deepening of cooperation processes between the countries partici-
pating in the "New Silk Road of Innovation" in the field of creating innova-
tive, high-tech products in the period up to 2030;

- An increase within the New Silk Road of Innovation of export flows of 
goods with high added value, production of countries participating in the 
New Silk Road of Innovation (except the PRC) up to 2040;

- achieving stable annual GDP growth at the level of 2.5-3% of the coun-
tries participating in the “New Silk Road of Innovation” until 2040

In order to identify strengths and weaknesses, as well as assess opportuni-
ties and threats, we carried out a SWOT analysis of the project under develop-
ment (Table 1), based on which conclusions were drawn about possible scenar-
ios for its implementation, which can be either optimistic or and pessimistic. 

In the first version, it is expected to create a unified system of regis-
tration of scientific discoveries and intellectual property, demanded by all 
countries participating in the "New Silk Road of Innovation." In the second, 
reaching an agreement with the PRC on its ratification of the current pro-
tocol for patenting the EAPO. 

Among the main risks accompanying this project, we attributed:
1. Increasing the role of external factors during the implementation of 

the project (from the countries of modern leaders in high-tech products, 
as well as from the United States, based on their geopolitical interests);

2. Lack of financial resources in the NSP participating countries for 
basic research;

3. Changing priorities in the national strategies of the NSP participating 
countries;

4. Lack of necessary factors of sufficient production of innovative and 
high-tech products in the countries participating in the NSP;

5. Loss of dialogue between the countries participating in the New Silk Road; 
6. Involvement in the dialogue of a limited number of countries of the 

Greater Eurasian Space.
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Table 1. 
SWOT-analysis of the project "Legislation unification on registration 

of scientific discovers and intellectual properties as a reserve 
for economic growth of coun-tries participants of "New Silk Road 

of Innovations"

Strengths Weaknesses

1. Unified legislation in the field of 
registration of scientific discoveries 
and intellectual property among the 
countries participating in the “New 
Silk Road of Innovation”;
2. Involvement in the dialogue of all 
countries of the Greater Eurasian 
space;
3. Stabilization of interstate relations 
and the general situation in the 
region;

1. The complexity of the dialogue with the 
side of the People's Republic of China on the 
creation of a unified system of registration of 
scientific discoveries and intellectual property 
among the countries participating in the "New 
Silk Road of Innovation";
2. Involvement in the dialogue of a limited 
number of countries of the Greater Eurasian 
Space;
3. The need to restructure the budgets of the 
countries participating in the “New Silk Road 
of Innovation” in the direction of increasing the 
share of R&D;
4. Domestic economic and political problems 
in the participating countries of the “New Silk 
Road of Innovation”;

Opportunities Threats

1. The original idea of creating a “New 
Silk Road of Innovation”;
2. The inevitability of the transition of 
the countries of the Great Eurasian 
Space to the post-industrial stage of 
economic development;

1. Loss of dialogue between the countries 
participating in the “New Silk Road of 
Innovation”;
2. Pressure from modern leading countries of 
the innovation economy;

Source: compiled by the authors

The most probable and large-scale consequences were recognized 
risks of increasing the role of external factors, lack of financial resources, 
as well as loss of dialogue between the countries participating in the NLPI 
(Fig. 1). 
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As control events, we intend to sign intergovernmental agreements on 
the unification of legislation in the field of registration of scientific discov-
eries and intellectual property no later than 2025.
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MARKETING RISKS OF THE DIGITAL ECONOMY
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Abstract. The article emphasizes the problem of managing marketing 
risks in the activities of the company, as well as methods of dealing with 
these risks. This struggle occurs by conducting market research and identi-
fying such a thing as risk management, which is directly related to market-
ing and marketing risks. The article also presents the traditional methods of 
risk management in the field of marketing and presents such a specification 
as consumer or prohibited risks. A feature of this study is the introduction 
of a specific set of rules that contribute to the risk management process.

Methods: To conduct this study, we examined the work in the field of 
marketing, such authors as V.S. Stupakov “Risk Management”, N.V. Mu-
rashkin “Marketing”, article by OA Chagina “Risk management in marketing 
and others. The stages and techniques of identifying and managing mar-
keting risks, which are described in detail in this work, were also studied. 
To fully understand the material, the concept of risk management was 
introduced.

Keywords: marketing, marketing risk, risk management, marketing re-
search.
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The study proposes a new methodology for managing marketing risks 
in the company. Earlier, similar techniques were highlighted in the works 
of T.V. Vorobeva, V.E. Shkurko, A.A. Kudryavtseva and A.V. Radionova [1,2,3]. 
This methodology differs from the methods previously proposed by the 
inclusion in it of a certain set of rules that contribute to the risk manage-
ment process.

For the successful operation of the company, effective management 
is necessary in the conditions of a constantly changing market situation. 
The processes of integration and globalization in the global economy, the 
acceleration of the life cycle of services and goods, increased competition 
leads to instability of the marketing environment and, consequently, to un-
certainty in the activities of the company. For this, corporate and market-
ing strategies are developed that allow the company to adapt to changes 
that occur in the market.  

Marketing is one of the basic concepts related to managing a company 
regardless of its field of activity. First of all, it is aimed at identifying the 
needs of consumers, and secondly, at the effectiveness of the organiza-
tion's goals. Success is achieved by an enterprise that is able to meet the 
needs of consumers in the most economical way and at the same time 
ensure effective interaction. Effective marketing activities allow the com-
pany to find a way to satisfy consumer values   that competitors cannot 
provide.

Another important characteristic of marketing activity is the reduction 
of uncertainty in which any organization is located. The company may have 
budget planning, cost control, cash flow accounting, but all this will not be 
enough in the absence of understanding of profit.

Risk management and marketing are closely related to the functioning 
of the company. We can say that marketing is a risk management tool, 
since marketing activities make a significant contribution to reducing risk, 
the likelihood of its occurrence. This relationship can be easily traced by 
the example of marketing research. 

For example, by correctly determining the level of demand for the com-
pany's products and consumer motivations, it is possible to increase the 
efficiency of managing financial resources of the company. If, as a result 
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of research, it turns out that the level of demand is lower than previously 
anticipated, management may decide to refuse to attract external funds 
in order to reduce the risk of an unbalanced capital structure. In the case 
of increased demand, it will be possible to revise the budget structure 
and refuse to raise additional funds, for example, a bank loan. The close 
relationship and interdependence of marketing and risk management can 
be schematically represented as follows (Fig. 1) [4].

 
 Figure 1 - The relationship of risk management and marketing

Similarly, organizations and other marketing components are affected 
by the risk level. This applies to marketing strategies. So, for example, a 
competitive strategy will save you from wasting money in competition. If 
this is not avoided, unforeseen expenses may arise that will result in the 
takeover of this company or lead to complete bankruptcy. Other marketing 
strategies work similarly. All of them are primarily aimed at preventing or 
reducing financial risks and are used in conjunction with traditional risk 
management methods. For a complete understanding of the features of 
risk management in the marketing activities of the company, it is neces-
sary to consider the concept of “risks”.

Risk - is the possibility of the occurrence (danger of occurrence) of 
an adverse event, as a result of which the subject who made the decision 
aimed at achieving the goal loses all or part of his resources, loses the 
expected income or incurs additional material and financial expenses not 
stipulated by the plan [5].

This means that risk is a very complex phenomenon, inextricably linked 
with market conditions, socio-political conditions and even consumer psy-
chology.
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It is impossible to completely avoid risk, but each company has the op-
tion to choose a situation in which risk is minimized. In commerce there 
is a law: low risk - low profit, high risk - large profit. However, the risk is 
associated not only with the choice of a specific industry, the search for a 
suitable segment and the implementation of commercial operations. Mar-
keting contributes to risk management, which is achieved through tar-
geted actions to reduce risk to an acceptable value. 

However, the risk may be associated with wrong or incorrect actions 
of the company, which is not able to assess and predict the risk, but it can 
also be caused by factors that are not subject to control of the company. 
Such factors are called objective risk factors, that is, factors independent 
of the company's activities. These include risk categories such as competi-
tion, inflation, and the economic and political situation in the country. 

Factors that depend on the activities of the company are called sub-
jective. These include: the production, economic and financial potential of 
the company, the qualifications of the marketing service, the state of the 
market infrastructure, etc.

In order to start taking risk management measures, it is necessary to 
identify the causes of risk. The main goal is to minimize risk. Risk manage-
ment is a set of marketing activities for assessing potential risks and for 
conducting commercial, financial, credit, manufacturing, sales and organi-
zational activities aimed at reducing risk or insuring it.

The objectives of risk management are as follows: 
a) conduct in-depth market research, assess the likelihood of risks;
b) find a zone (market segment or market niche) with a lower level of 

risk (due to lack of or weak competition);
c) to release and sell goods in high demand (sometimes unique in its 

properties);
d) use reputable distributors;
e) apply advanced methods of sale and trade services;
f) ensure high financial and credit potential;
g) secure risks.
The risk management process provides for compliance with a specific 

set of risk management rules. These include the following:
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1. You can’t risk more than equity allows, i.e. the possible loss should be 
calculated, which must be compared with the capital;

2. The willingness to take risks forces us to allocate the appropriate 
capital, which we can risk in the expectation of a quick payback, the so-
called venture capital;

3. We need to think about the consequences of risk;
4. One cannot risk much for the sake of small;
5. The decision to take a risk is taken only in the absence of doubts, and 

if there is any, it is prudent to avoid risky actions;
6. It is necessary to identify (predict) risk zones, to calculate various op-

tions for decisions that can be used as an alternative to the adopted one;
7. It is necessary to ensure caution, prudence when making decisions 

that entail the creation of risky situations;
8. Decisiveness and perseverance should be combined with flexibility in 

implementing decisions.
The article by O.A. Chagina [4] states that risk management of market-

ing research has its own characteristics and is closely connected with 
specific stages of the marketing research process. The stages that are 
shown in Figure 2 [5] are traditionally distinguished. 

In order to identify risks, traditional methods for identifying risks as-
sociated with the economy are applied very often. Including, the prepara-
tion of a technological map of marketing research, which is a graphical 
interpretation of the technology of marketing research. Such a card can 
be useful in cases where it is necessary to identify the main elements of 
the marketing research process, on which its accuracy and reliability de-
pend. Such elements are called nodal, since in the event of a violation of 
their main mode or failure at all, the entire process is suspended or leads 
to critical situations. 

There are also other methods of risk management marketing research 
[6]. For example, such as: avoiding risks, that is, refusing to conduct such 
a study; taking risks upon oneself; elimination or prevention of losses; loss 
minimization; risk transfer to more specialized (qualified) performers from 
an external organization. 
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Figure 2 - Stages of marketing research

Another of the risk management specifications in marketing is consumer 
risks or, in other words, prohibited risks. A distinctive feature of this concept is 
its subjective side. That is, the specificity does not concern objective risk. Mar-
keters, unlike actuaries and financiers who have the ability to use statistical 
and factual information to determine the probability parameters of the occur-
rence of certain events, are forced to take into account only the expectations 
and needs of average consumers. In turn, consumers have limited informa-
tion, few attempts (i.e. product purchases), and an imperfect memory. In many 
cases, for the first time they are faced with a particular product/service. Thus, 
an accurate risk assessment is not possible. Even if it is possible to determine 
the value of risk, it will be the subjective perception of a particular consumer.
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This concept allows you to look at the existing situation from the 
point of view consumer. This allows us to explain the behavior of con-
sumers who most often seek to avoid mistakes, and do not seek to 
maximize utility. In addition, the concept of perceived risks allows the 
competent and cost-effective distribution of budget funds for various 
marketing events and, if necessary, adjust the development strategy of 
the company.

Thus, we found out that risk management in the field of marketing 
is another specificity of risk management, which is determined by the 
uncertainty of factors of the internal and external environment of the 
company when making decisions in the field of marketing, and which 
determines the procedure for detecting, evaluating and choosing a spe-
cific impact technique at risk. This marketing management function al-
lows the company to minimize the costs of the company's marketing 
specialists and frees from the creation of new risk management meth-
odologies. In order to identify and evaluate risks, traditional methods 
can be applied quite successfully, but the important factor for starting 
a successful marketing risk management activity is the detection of 
existing risks and the choice of methods to deal with them, depending 
on the characteristics of the external and internal environment of the 
company [7].
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The reputation of a quality enterprise is an important indicator of the 
profitability and performance of the enterprise. The concept of quality co-
incides with the early stages of human development. Product quality re-
fers to the useful consumer properties of the product that reimburse the 
requirements of relevant regulatory and technical documents, including 
the ability to meet public demand.

Improving the quality of products is one of the most important tools for 
the enterprise to have certain advantages over its competitors, increase 
production efficiency, and save all resources. The quality problem is very 
complex and multifaceted. From a legal point of view, quality refers to a 
set of properties that indicate whether or not the products meet certain 
regulatory requirements. This approach to defining quality does not pro-
vide a modern marketing concept and quality management. Because its 
main principle is to reimburse consumer demand. In the newest, third, 
version of ISO 9000, the definition of quality is compact, concise and spe-
cific: quality means the actualization of requirements and expectations. 
When products or services are produced, quality is learned from the per-
spectives of all stakeholders, in other words, the opinions of not only the 
consumer, but also the collective of the enterprise, suppliers, investors, 
owners, and finally society as a whole. Thus, quality also means a system of 
relationships between all stakeholders, such as the product's properties. 
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Accordingly, the quality can also be defined as follows. Quality is a collec-
tion of properties that ensure the coordination of products and interests. 
According to one objective economic law, both public and private needs 
are always on the rise. This is not only the increase in production, but also 
their quality requires upgrading. In this regard, it is necessary to differenti-
ate between the two concepts. One of them is quality assurance and the 
other is its improvement.

Quality assurance in the light industry means that the released inno-
vative products and services are in line with the standards currently in 
force. So, if there is an attempt to eliminate a defect in the product during 
production, it does not mean an improvement in quality, but an attempt to 
adjust the product to certain standards. Quality improvement means the 
transition to a new, higher level of demand, in line with increased demand 
and market demand. The quality of products and services is characterized 
by a whole system of indicators because they are a combination of differ-
ent consumer properties. These properties have conditioned the quality 
management process for many years. Quality management is a system 
of methods, rules and methods that allow the release of new product, its 
sale, or the provision of quality and affordable service to the fullest extent 
possible to meet the needs of consumers. The quality of industrial prod-
ucts is a combination of properties that reflect the level of novelty, reli-
ability, durability, technical and economic efficiency, ergonomic, aesthetic, 
environmental and other consumer properties that are able to meet the 
requirements of the system of public relations.

Due to the transition to the market economy, in recent years, the quality 
of the product has been given more attention to international ISO 9000 se-
ries standards. The standards in force throughout the Republic are based 
on the generalization of science and technology results and practices 
and are aimed at achieving the optimum effect for society. Successful 
solutions to the problems of improving the quality of products in the light 
industry will prevent the negative consequences that may arise in the en-
vironmental and sociological sectors, the basis for economic growth, and 
the society, of course, can only benefit. First of all, it is necessary to point 
out that poor quality industrial products negatively affect the ecology of 
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both its production and consumption processes, polluting the atmosphere 
and the biosphere, causing serious damage to the soil, and causing vari-
ous disorders in their organisms. Environmental and ergonomic measures 
should be developed and implemented at light industry enterprises.

The light industry is one of the most important industries for con-
sumer goods. At the same time, light industry plays a great role in the 
development of economic and social situation in the country. First of all, 
there is always a great demand for the goods produced by the industry, ie, 
this sector is characterized by the rapid turnover of funds. Secondly, the 
technological turnover of this area includes agriculture, chemical industry 
and other areas. The main objective of this area is to meet the growing 
demand of all sections of the population to bring. The light industry is 
engaged in the production and processing of various products for the 
population: cloth, clothing, footwear, knitwear, socks and fur products, 
head coverings, textile and leather goods. In addition, light industry enter-
prises use tire yarn, fabric processing, wing yarn used in the metallurgical 
industry, linen fittings for the food and electrical industries, and ribbon 
strips for agriculture, as well as the entire industry. production and supply 
of goods, which are necessary for use in the fields. Therefore, the light 
industry enterprises, in addition to the consumer goods, are engaged in 
the production of raw materials and by-products for a number of indus-
tries. Currently, light industry accounts for only 1% of total production in 
the country, which is an extremely low indicator for this sector. In order 
to understand the reasons for such an indicator, it is important to study 
the overall state of the light industry and identify problems in its develop-
ment. Thus, it is important to explore and find ways to develop this indus-
try to enhance the potential of the light industry. One of the key areas of 
development is the need to apply ISO 9000 series quality standards to light 
industry in order to improve the quality of new products released. Strate-
gic planning and quality policy create conditions for setting quality goals. 
The senior management should work out these goals to improve the or-
ganization's performance. Effective planning, provision, management and 
improvement of quality are essential for achieving competitive production 
in the light industry.
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Analysis and evaluation of the current economic situation, tech-
nical and technological level, innovation activity and export oppor-
tunities of light industry in Azerbaijan revealed numerous reserves 
in the non-oil industry. Increasing the population's demand for 
consumer goods, the prevailing quality factor necessitates the im-
plementation of comprehensive economic, technical, technological, 
environmental, social and institutional measures for the near and 
far future reconstruction and innovative development of the light 
industry. These factors give us the opportunity to use the ample 
opportunities for the development of the light industry in Azerbai-
jan. These include: 

- strong historical traditions in the light industry; 
- a rich local raw material base (cotton, spinning, cattle breeding, 

chemical industry 
- production of artificial and synthetic fibers); 
- favorable economic and geographical position in terms of transpor-

tation; 
- direct access to Central Asia and the Caspian region; 
- country's proximity to potential export markets; 
- close participation in the use of international trade routes; 
- opportunity and location of a number of productions in small and 

medium cities of the republic; 
- state-owned textile and weaving Complete privatization of most 

sewing enterprises; 
- energy security and availability of energy carriers of the country; 
- the EU does not impose any quotas on textile and sewing products 

for Azerbaijan.
The “Non-oil Industry Development Program of the Republic of Azer-

baijan”, developed in connection with the perspective development of the 
light industry, is based on the need to implement the following measures. 
The following measures may contribute to the development of light indus-
try and high quality products: 

- to support the reconstruction and operation of existing local indus-
trial enterprises in the country; 
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- Creation of new enterprises and strengthening of local raw materials, 
taking into account the raw material base on the basis of modern tech-
nologies; 

- to study and apply the experience of foreign countries in the estab-
lishment of processing and manufacturing enterprises representing small 
and medium-sized businesses; 

- to provide the state with the necessary support to modernize enter-
prises; 

- granting preferential loans to enterprises operating in this area, re-
ducing their income tax; 

- creation of favorable environment for attraction of investments and 
support of investment projects; 

- development and implementation of modern technology-based in-
vestment projects in the light and textile industry of Azerbaijan with a 
long-standing tradition, particularly in the production of clothing and oth-
er consumer goods and improving product quality; - introduction of new 
technologies and know-how to produce high quality and environmentally 
friendly products, expanding production of competitive hand-carpets, sup-
porting the activities of enterprises in this field, etc.

İn a market economy, the center of gravity is focused on addressing the 
issues of quality and efficiency of new products in the light industry. Now we 
cannot be satisfied with the significant increase in product output. We need 
higher quality products, which we can achieve by living less lively and well-
rounded labor. This is a key factor in improving efficiency. The quality of the 
product requires, the level of production technology, the level of mechaniza-
tion and automation of technological processes, its continuity, the quality of 
the primary materials, the energy level of labor, the scientific organization 
of labor, the general cultural level of production, safety and labor protec-
tion. and so on. depends on the factors. Increasing efficiency in a market 
economy system depends on the quality of our products and all our work. 
This is because saving high quality labor and resources, increasing export 
opportunities and, ultimately, better and more fully meeting society's needs. 
It is known that high-quality products are much less likely to be used and re-
paired It contributes to the use of force and resources. Thus, its benefits are 
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numerous. That is why the management of the light industry must constantly 
work to fulfill its responsibilities to improve product quality, and continuously 
improve the quality of production organization and culture, and to enhance 
the scientific and technical creativity of its employees. As well as expand-
ing inventive and productive work at the enterprise, organizing exchange of 
experience, conducting quality reviews, creating quality teams, applying ad-
vanced forms of creative participation in improving product quality, and pro-
viding technological, patent and licensing information. should be taken seri-
ously. The nomenclature of quality indicators in the light industry depends 
on the purpose of the product. In a multi-purpose product, this nomencla-
ture may be more numerous. These indicators are measured by different 
measurement units. They can also be dimensionless. Product quality indica-
tors also depend on the specifics of the area in which the product is used.

Currently, there is an increase in the volume and quality of innovative 
products as a result of reorganization of the light industry. As in other 
areas, as a result of the deepening of industry reforms, innovative prod-
ucts have become vital factors in the volume of production, expansion of 
the raw material base, assortment of products. There should be a quali-
tatively up-to-date establishment of local raw materials-based industrial 
enterprises in the regions and a policy of establishing new businesses. 
Taking into account the important role of the enterprise in improving the 
quality of products and reducing the cost of supply, providing high-quality 
and fresh raw materials, it is important to provide scientific and feasibility 
studies for the state's involvement in land management. As a result of the 
reorganization of the light industry, there is an increase in the volume and 
quality of products. The situation has improved in the areas of raw materi-
als processing, weaving and sewing, leather and leather products. There 
have been significant improvements in the production of leather, leather 
goods and footwear in the Republic, and these opportunities should be 
used more efficiently. Thus, the introduction of innovative technologies in 
industrial enterprises will be stimulated, specialized and specialized indus-
trial campuses will be established. Creation of special economic zones and 
establishment of industrial camps will be an advantage, given the potential 
of economic regions in the country.
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Abstract. The author’s approach to predicting the time characteris-
tics of the performance of the penal correction system (predicting the 
likelihood of relapse and its time) is substantiated. A forecasting tool is 
proposed, tested on a representative sample of data. The directions of 
development of the proposed approach are determined..

The results obtained make it possible to optimize the targeting of the 
activities of bodies and institutions of the penal system for working with 
the contingent of convicts, and thereby increase their effectiveness.

Keywords. The limited use of forecasting methods, factors of recidi-
vism, quantitative characteristics of the probability and time of recidivism.

Penitentiary system is a system of considerable size and role in the 
socio-economic development of a country. The social economic results of 
the labor activity of the contingent of persons sentenced to conviction (as 
of October 1, 2019, over 533 thousand prisoners were held in penal correc-
tional institutions) are significantly (3-5 times) lower than when working 
without freedom restrictions. This means that every 100 thousand able-
bodied persons sentenced to imprisonment are equivalent to a reduction 
in the country's labor potential by 60-80 thousand people. More than 50% 
of recidivists are convicted, and their share is constantly growing. Direct 
budget expenditures on the maintenance of prisoners and staff of insti-



33

Process Management and Scientific Developments

tutions are also significant. In this regard, there is an acute problem of 
reducing the state’s loss of human financial capital from the content of 
prisoners convicted in mass. 

The main goals of the penal system approved by the Penal Code and 
other federal laws are to correct convicts and prevent the commission of 
new crimes, both by convicts and other persons. These goals are recog-
nized by key politicians, scientists, and law enforcement officials. However, 
the lack of tools for their quantitative assessment leads to significant 
restrictions on the management of system-wide goals, in particular, to 
ignore the activity and severity of recidivism in the results of the activi-
ties of this subsystem of law enforcement agencies. Many second and 
subsequent crimes are more difficult to solve, more cruel and often are 
connected with the involvement of new persons in criminal activity.

It should be noted that the exclusion of recidivism results from Peni-
tentiary system performance evaluations is also justified by the fact that 
recidivism depends not only and not so much on the activity of the penal 
system, but on the socio-economic situation in the country and the ac-
tivities of other law enforcement agencies. Penitentiary system receives 
people whose criminal potential has developed under the influence of the 
situation in society. In the process of serving sentences in Penitentiary 
system institutions, the accumulated criminal culture of convicts and the 
negative influence of the criminal environment are battled with the pun-
ishment as a punishment for a crime and the educational activities of the 
institutions. The result of this struggle may be:

- development of criminal skills and abilities of convicts, their approval 
in the continuation of criminal activity. Subsequent recidivism tends to be-
come more severe, difficult to solve, or latent;

- decrease in the level of criminal potential of the convicted per-
son due to the action of punishment factors, correctional activities of 
Penitentiary system specialists With this potential, convicts are released 
from prison. Their further fate and the real socio-economic losses of 
society are practically independent of the activities of bodies and insti-
tutions of the penal system (employment, acceptable living conditions, 
criminal connections).
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Thus, the penitentiary system makes a certain contribution to reducing the 
socio-economic losses of society (limiting crimes during imprisonment, reduc-
ing the criminal potential of some who have served their sentences, etc.), as 
well as their significant growth (distracting a significant number of convicts 
from effective labor, significant budget financing of the Penitentiary system, 
etc.). Since the socio-economic losses of society from the activities of the Pen-
itentiary system are not quantitatively measured, the main goals (correction of 
convicted and limiting crime) are replaced by the execution of a sentence and 
a set of departmental standards that are only factors in achieving the main 
goals. But the methodological problems of quantifying the socio-economic im-
pact of law enforcement agencies, should not be the basis for refusing to use 
them in management and reducing the effectiveness of management.

In this paper, we substantiate the method and tools for determining the 
quantitative characteristics of the system-wide goals of the Penitentiary 
system and the results of their achievement by methods of forecasting 
theory. Their content is an individual prediction of the likelihood of a crime 
being committed by specific individuals who have served their sentence 
for previously committed crimes. 

The main provisions of criminological forecasting, relevant for the pre-
sent time, were formulated in the works of A.G. Avanesov [1 and others]. In 
particular:

- the main task of criminological forecasting was substantiated, which 
“consists in identifying the most important and effective ways to combat 
offenses in the forecast period based on the identified trends and pat-
terns of future crime changes” [2, p. 36-37].      

- the principle of selecting the main factors initiating the crime is sub-
stantiated, by the force of their influence on the probability of the convic-
tion of a subsequent crime;

- it was established that the greatest influence on the tendency of the 
offender to commit a subsequent crime was recognized as a connection 
with the family and relatives, the life conditions of the convicted person 
after release, goals and life aspirations, educational and cultural levels. 
This conclusion is confirmed in the work of K. Barthel [3], the results of a 
study of domestic criminologists [4, 5 and others] and our analysis;
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- it has been proven that the vast majority of crimes have, in addition 
to common crimes for all crimes, many individual, characteristic only of 
a particular criminal and random characteristics that are impossible to 
foresee. It is possible to detect and justify the patterns of change only in 
the analysis of crime based on representative samples, limiting the influ-
ence of random factors if possible. The most acceptable way to eliminate 
random factors in statistical modeling is the classification of recidivism 
and criminals by essential characteristics. 

Along with the presence of certain results of the theory and practice 
of criminal forecasting, we note that the conceptual issues of assessing 
the effectiveness and efficiency of Penitentiary system institutions as a 
separate subsystem of law enforcement agencies have not yet been in-
vestigated. There is no unambiguous understanding of the social danger 
of post-prison crimes, since a method for its quantitative determination 
has not been developed. The concept of the contribution of the Peniten-
tiary system to the general results of law enforcement activity in the form 
of reducing recidivism does not have a specific content. The factors de-
termining the temporal characteristics of relapses, etc. have not been 
studied. 

The objectives of this work are to expand the application of forecasting 
theory as a tool to improve the efficiency of managing the system based 
on highlighting the most significant factors in reducing crime. Conceptu-
ally, the authors' suggestions are as follows. The criterion for the perfor-
mance of the penitentiary system and its institutions is the contribution 
to reducing the socio-economic losses of society from crimes by persons 
who have served their sentences of imprisonment. The main results of 
the contribution of the penal system are a decrease in the likelihood of 
post-prison crimes and their severity. Contribution characteristics cannot 
be determined from actual results due to the influence of factors inde-
pendent of the Penitentiary system’s activity, but they can be determined 
as expected (predicted) results. Assessment of the contribution allows ex-
cluding from the results the influence of recidivism factors independent of 
the Penitentiary system’s activity by forecasting of these characteristics 
of convicts for the period of serving the term of imprisonment.
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The approach used by the authors to predict the likelihood of post-
prison crimes is based on the identification and integrated assessment of 
criminogenic factors, based on expert and statistical estimates of the like-
lihood of relapse of convicts before conviction and after release. Master's 
program of the Academy of the Federal Penitentiary Service in 2012-2015 
under the "management" program, only 56 experts, including a tori article. 

The classification of factors (the allocation of 3 groups of factors) was 
performed by the authors in accordance with the objectives of the study 
according to the conditions and place of their formation. The first group 
is the factors that determined the likelihood of convicts committing a 
recidivist crime at the time of sentencing for the previous (basic) crime. 
We will call these factors the personality characteristics of the convict at 
the time of admission to the Penitentiary system. The second group is the 
factors that determined the change in the likelihood of a relapse for the 
period of execution of the sentence (stay of the convicted person in the 
institution) for the underlying crime. The third group - the factors of reso-
cialization of the convict after release (characteristics of the conditions 
of stay in society). For each factor of the group, the experts established 
the level (severity) ranges (F1ikj, F2ikj, F3ikj, j=1…M). It is assumed that the 
influence (expert assessment) of each factor of the group on the likeli-
hood of a relapse by the i-th convict (S1ik, S2ik, S3ik) depends only on the 
strength of the factor. 

The list of factors of the first and second groups, contained in the works 
of leading domestic and foreign criminologists [3,4,5, etc.], and the authors' 
studies [6,7], showed the appropriateness of distinguishing and accounting 
estimates (F1ikj, S1ik and F2ikj, S2ik), given in table 1.

The most likely value of the forecast of relapse by the i-th convict at the 
time of admission to the Penitentiary system (ρi1), is

ρi1 = ∑k S1ik ∙∑j F1ikj.                                        (1)
The risk of recidivism after release (without taking into account the 

influence of living conditions after release) is determined by the accumu-
lated criminal potential at the time the previous crime was committed, and 
the effectiveness of the sentence (punishment) and activities of Peniten-
tiary system bodies and institutions
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The probability of recidivism after release (without taking into account 
the influence of living conditions after release) is determined by the accu-
mulated potential of the previous crime, and the behavior characteristics 
of the convicted person in an institution are

ρi2 = ρi1+∑k S2ik ∙∑j F2ikj                                (2)
The correlation of the probabilities of post-prison relapse before and 

after serving a sentence - a criterion for the effectiveness of the Peniten-
tiary system:

R1=1/N2·∑i∑kS2ik ∙∑j F2ikj                                 (3)
I=N2 – the number of convicts released from the institution (s) during 

the assessment period.  
Condition R1>0 reflects the positive contribution of the Penitentiary 

system to law enforcement and vice versa.
A simplified example of assessing the likelihood of relapse before and 

after release (without taking into account the recommended level of sig-
nificance of individual group factors) is given in table 1.
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Table 1.
Assessment of the risk (probability) of relapse of the convict

Groups and risk factors
Significance 

of group 
indicators, S

The factor 
level of the i-th 
convict F=+100 

-100, points,

The influence of the factor 
on the probability of 

relapse, %,
(example)

1 2 3 4
1. Estimates at time of arrival at Penitentiary system institution

1.1. Category of crime committed 
(robbery)
1.2. Type of crime (single 
offense)
1.3. Attitude to work
1.4. Characteristics of the 
personality that affect 
the likelihood of relapse 
(aggressiveness, unrealistic 
claims in relation to one’s life 
arrangement)
1.5. Systematic consumption 
of alcohol and psychotropic 
substances
1.6. social behavior before 
committing a crime
1.7. The age of the convict, years.
1.8. Family characterization

0,05

0,1
0, 15

0,1

0,15

0,2
0,05
0,2

40 

20
0

50

50

30
30
50

2

2
0

5

7,5

6
1,5
10

Total, the likelihood of post-prison convicts being admitted to the Penitentiary system 
-34%

2. The probability factors for post-prison relapse determined by the behavior in the 
institution (factors influencing sentences and educational activities), “-” - decrease 

in the probability of relapse, “+” - increase in probability



39

Process Management and Scientific Developments

Groups and risk factors
Significance 

of group 
indicators, S

The factor 
level of the i-th 
convict F=+100 

-100, points,

The influence of the factor 
on the probability of 

relapse, %,
(example)

1 2 3 4
2.1. The dynamics of attitude to 
work in the institution
2.2. Lifestyle in the institution. 
Attitude to the established order 
of serving a sentence
2.3. Attitude to the criminal 
subculture and the criminal 
leaders of the institution
2.4. The dynamics of socially 
useful relations with society
2.5. Participation in social events 
of the administration of the 
institution
2.6. Life plans and intentions 
after liberation

0,2

0,2

0,1

0,1

0,1

0,2

0

+10

-30

-10

-20

-20

0

+1

-3

-1

-2

-4
The influence of the Penitentiary system on the likelihood of convicts committing 

post-prison relapse: a decrease in the probability of serving a sentence on 9%
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In total, according to the example of one of the convicts, the calcula-
tions showed that the probability of a relapse accumulated for the under-
lying crime was 34%. The serving of sentences (punishment and the activi-
ties of staff of correctional institutions) reduced the likelihood of relapse 
to 25%. Unfavorable living conditions after release increased the likelihood 
of relapse to 53.5%.

Of considerable interest in the fight against relapse is the assessment 
of the period of “maturing” of a convicted person who has been released 
to commit a new crime. This period is equal to the time interval between 
release of a previous crime and the commission of a subsequent one, or 
the time interval between commission of related crimes minus the term 
of imprisonment for the previous one. The authors fulfilled such a forecast 
[8] according to information from the police department of the Russian 
regions for 2014 and the first half of 2015, including data on 430 individu-
als, who have committed 1038 recidivism crimes during this period. The 
largest number of them (45.5%) were committed by persons aged 21-30 
years. The period of “maturity” of relapse was used as an effective sign 
of correlation-regression models. The full set of factor attributes {X} was 
determined by experts, of which the included in the model (Table 2) have 
a low level of multicollinearity with an acceptable level of significance of 
influence on the resultant attribute. 

Table 2.
Matrix of pair correlation coefficients

Y- relapse 
maturation 

period, years

X1- age of 
previous 

crime, years

X2- the number of 
crimes committed, 

units

X3 – served term of 
imprisonment for a 

previous crime, years

X4 – severity of the previous 
crime, grades (1-low, 2- medium, 
3-severe, 4- especially severe)

Y 1
X1 0,18 1
X2 -0,3 0,17 1
X3 0,71 -0,05 0,05 1
X4 0,24 0,05 0,01 -0,05 1

Regression Equation:

Yest=2,05+0,01·X1-0,45·X2+0,75·X3+0,09·X4 
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The multiple correlation coefficient is 0.72, the average relative error of 1.3 
years confirm the legitimacy of using the model for preliminary estimates of 
the timing of the relapse after release. In case of early release of a convict for 
a previous crime, factor X3 is adjusted for the terms of the early sentence.

The sequence of assessing the temporal characteristics of the relapse 
of convicts held in the Penitentiary system:

- persons stand out from the convicts; a preliminary assessment of the 
likelihood of relapse is quite high;

- information is generated that is necessary for a quantitative assess-
ment of the probability of relapse (table 1). An expert assessment of the level 
of factors and their significance is carried out, the probability is calculated; 

- information is generated on factors determining the period of relapse 
of previously identified individuals. The time of “ripening” of relapse is cal-
culated;

- information is communicated to the penitentiary inspectorates and 
police.

Conclusions and directions of development of the method
1. Assessment of the Penitentiary system as a subsystem of the law 

enforcement system, the criteria for the effectiveness and efficiency of 
which are not defined, can only be predictive. 

2. A significant limitation of the validity of law enforcement research, 
including the Penitentiary system, is the inconsistency and reliability of 
statistical data on the conditions of the commission and the results of 
post-prison relapses.

3. The method for quantifying the temporal characteristics of relapses 
described in the article has certain limitations that can be eliminated with 
its further development. In particular:

- criteria estimates are represented by deterministic values. It is advis-
able to analyze and take into account the laws of their distribution;

- verification of the developed assessment tools was performed by the 
authors on a limited amount of statistical information. The expansion of 
the volume of empirical data, the quantity and quality of examinations will 
increase the objectivity of assessments of the strength and significance 
of factors of post-prison crimes;
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- forecasting the time characteristics of relapses should be supple-
mented by a forecast of the expected socio-economic losses of society 
from crime. To this end, it is necessary to develop tools for assessing and 
measuring social and economic losses of post-prison relapse.

4. The need to take into account the forecasts of the activities of the 
law enforcement system, including the Penitentiary system, of the unpre-
dictable consequences of relapses mentioned in the works of N.N. Taleba 
[9] "Black Swans" and the development of relevant recommendations 
should be acknowledged.

References

1. Avanesov G.A. Theory and methodology of criminological forecasting. 
Ed. "Legal literature." – Moscow,   1972.

2. Barthel K. Psychology of criminal behavior. – St. Petersburg: Prime-
EUROSNAK, 2004, P.32-57.

3. Antonyan Yu.M. Criminology: textbook for bachelors. -2nd ed., Revised. 
and add. – Moscow: Publishing house Yurayt, 2012. -  523 P.  

4. Gorodnyanskaya V.V. Post-prison relapse: monograph. / Ed. V.A. Ut-
kina.- Moscow: Yurlitform, 2012. -168 P.

5. Terekhin V.I. Penitentiary system effectiveness: essence and methods 
of quantification: monograph. –  Academy of the Federal Penitentiary Ser-
vice of Russia, 2014, 182 P.

6. Terekhin V.I., Chernyshov V.V. The effectiveness and efficiency of the 
penal system: assessment and planning: monograph. – Academy of the 
Federal Penitentiary Service of Russia, 2019, 2012 P.

7. Terekhin V.I., Chernyshov V.V. Statistical analysis and prediction of re-
cidivism. // Man: crime and punishment. №2, 2016.

8. Taleb N.N. Black Swan. Under the sign of unpredictability – 2nd ed. 
ext. /

Nassim Nicholas Taleb; Trans. from English – Colibri, ABC – Atticus, 2015. 
- 736 P.



43

Process Management and Scientific Developments

APPOINTMENT OF JUDGES IN THE RUSSIAN FEDERATION

Kurchenko Viacheslav Nikolaevich
Doctor of Juridical Sciences, Full Professor
Ural State Law University
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powers on the strategies used to build confidence in the judiciary
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In any democratic society, it is imperative that judges are independent 
of other public authorities. The principle of separation of powers is of great 
importance in the selection and appointment of judges. The order in which 
they are appointed affects the public perception of judicial independence. 
The need to maintain public confidence is especially important for the 
judiciary, which, by virtue of its independence, is not directly responsible to 
any electorate. Building trust in the judiciary is almost an end in itself. The 
executive and legislative branches of government can be involved in this 
process, provided that thus appointed judges are free from any influence 
and pressure1. The Group of States of the Council of Europe against Cor-
ruption in its opinion “Prevention of Corruption against Members of Parlia-
ment, Judges and Prosecutors” of October 18, 2017. notes that the selection 
process requires further improvement. Greater attention should be paid 
to the ethical qualities and honesty of candidates for judges. The integrity 
test used in the selection, appointment and promotion of judges can be 
carried out on the basis of objective criteria and in such a way as to guar-

1See: Judicial seminar of the European Court of Human Rights “Building confidence in the judici-
ary” // Bulletin of the European Court of Human Rights.2019. № 4. P. 127-148.
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antee respect for the independence of the judiciary, including by reducing 
the influence of the executive branch in the process of appointing judges. 
Another aspect is that, in addition to being independent and impartial, they 
must be perceived as such by the public, which is paramount to the trust 
that the public must have in the justice system. This principle should also 
be reflected in the selection process of judges, and it is necessary that 
such a selection process be as transparent as possible. 

The IX All-Russian Congress of Judges, speaking about the status of 
judges in the Russian Federation, noted that the selection of candidates 
for judges should be carried out in strict accordance with the norms of the 
Constitution of the Russian Federation, the Federal Constitutional Law "On 
the Judicial System of the Russian Federation" and the Law of the Russian 
Federation "On the Status of Judges in the Russian Federation". The use of 
other criteria for candidates for judges is contrary to law2. As part of the 
implementation of the institutional reform of justice, the mechanisms for 
the selection of candidates for judges and qualification requirements for 
them have been legislatively tightened. The legal foundations of the activi-
ties of the Higher Examination Commission, examination commissions of 
constituent entities of the Russian Federation and the Higher Qualification 
Collegium of Judges of the Russian Federation (hereinafter HQCJ), qualifi-
cation collegiums of judges of constituent entities of the Russian Federa-
tion (hereinafter - QCJ), which are designed to ensure the most objective 
and transparent process for the selection and appointment of judges for 
society, have been radically transformed.

In order to ensure the objectivity, impartiality and independence of the 
members of the qualification collegium of judges, the federal legislator 
provided guarantees to exclude extraneous influence on the decisions 
made by it, including on bringing the judge to disciplinary liability. So, the 
QCJ of the constituent entities of the Russian Federation are composed of 
judges of the federal courts, judges of the constituent entities of the Rus-
sian Federation, members of the public, representatives of the President 
of the Russian Federation according to established standards of represen-
tation; at the same time, judges are elected by secret ballot at the con-

2See: Resolution of the IX All-Russian Congress of Judges // Judge.2017. № 1. P. 52 - 63.
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ference of judges of the constituent entities of the Russian Federation to 
the composition of the respective qualification collegiums of judges, court 
chairpersons and their deputies cannot be elected in them (Art.11 of the 
Federal Law “On Judicial Community Bodies in the Russian Federation”), and 
judges in the qualification collegium of judges occupy a dominant position, 
making up almost two thirds (two thirds minus one) of the total number of 
members.  This norm ensures the independence of the qualification col-
legium of judges from external influences when deciding on the issue of 
bringing a judge to disciplinary liability, excluding any negative impact on 
its decision by persons not included in its composition. 

In the Russian Federation, a rather complicated process for the se-
lection of judges based on a competitive exam has been developed. In 
this system, several stakeholders are involved in the process leading to 
the appointment of judges. The overall responsibility for the selection of 
candidates rests with the qualification collegiums of judges, the organiza-
tion of exams is controlled by examination commissions, it is necessary to 
have a representation of the chairman of the relevant court, submitted to 
the President of the Supreme Court of the Russian Federation on the ap-
pointment of the recommended person for the position of judge. Further, 
a representation of the President of the Supreme Court of the Russian 
Federation, introduced in the established manner to the President of the 
Russian Federation on the appointment of a recommended person to the 
post of judge, is required. This process also significantly depends on the 
Commission under the President of the Russian Federation for the prelimi-
nary consideration of candidates for the positions of judges of the federal 
courts even before the actual appointment will be made by the President 
of the Russian Federation. The key principles for selecting personnel for 
a judge’s position are specific rules for the selection of candidates: pass-
ing a competition for a position, appointment. Personnel selection serves 
as an effective guarantee for the prevention of corruption. The selection 
procedure for judges consists of 5 stages.

1. Conducting a qualification exam and assessing the knowledge of the 
applicant. 2. The presence of a positive opinion of the relevant qualification 
collegium of judges.
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After passing the qualification exam, the qualification collegium of 
judges decides whether to recommend the candidate to the chairman 
of the court, where there is a vacancy. The submitted materials (applica-
tion, documents submitted by the candidate, exam results, etc.) must be 
reviewed by the HQCJ QCJ within three months and the QCJ entity within 
one month from the day they are submitted. In addition, a check on the 
honesty of candidates for judges must be carried out by a qualification 
collegium based on both information received from various government 
bodies and a psychological assessment. Firstly, in accordance with the 
Methodological Recommendations on the implementation by QCJ of the 
norms of the anti-corruption legislation of the Russian Federation ap-
proved by the HQCJ decision of January 26, 2017, QCJ requests informa-
tion from: the Prosecutor General's Office; Ministry of the Interior; Federal 
Security Service (FSB); Federal Tax Service; Federal Bailiff Service; Federal 
Financial Monitoring Service; and other services, if necessary. Secondly, a 
psychological assessment of candidates is conducted to identify, among 
other things, the risks of integrity violations. It is carried out in accord-
ance with the Order of the Judicial Department at the Supreme Court of 
March 17, 2009 № 44 and includes a psychological examination, a struc-
tured interview and “other methods if necessary”3. The main qualities that 
are attempted to be determined through such an assessment are a high 
level of legal awareness, consciousness, integrity, commitment to high 
standards, dedication, scrupulosity, discipline and honesty. If none of the 
candidates meets the requirements established by law, the QCJ takes a 
reasoned decision regarding each person to refuse a recommendation 
and publishes a new notice of the vacancy. QCJ’s decision on a recommen-
dation may be appealed if the selection of applicants is violated, and the 
decision to refuse a recommendation is due to a violation of the selection 
procedure and the merits of the decision. We believe that at the regula-
tory level questions should be developed to determine objective criteria 
that should be followed in assessing compliance with the requirements of 

3Order of the Judicial Department at the Supreme Court of the Russian Federation of March 
17, 2009 N 44 "On approval of the Methodological recommendations on the organization of psycho-
logical support for the selection of candidates for the position of judge" // The document is not 
published, posted in legal reference system "Consultant Plus". Date of appeal 05.15.2019



47

Process Management and Scientific Developments

honesty in the selection process, the appointment of judges, and the ac-
cessibility of these criteria to the public. 

The decision of the qualification collegium of judges on the recom-
mendation of the candidate for the post of judge is sent within 10 days 
after its adoption to the chairman of the relevant court, who, if he agrees 
with the specified decision, within 20 days after receiving the decision on 
the recommendation of the citizen to the post of judge, introduces, in the 
established manner, the appointment of the recommended persons to the 
position of a judge (Clause 9, Article 5 of the Federal Law “On the Status of 
Judges in the Russian Federation”). From the legal structure of the above 
norm, the following conditions follow under which the President of the 
Russian Federation can decide on the appointment of a judge. 

3. As indicated above, an additional candidate verification process is 
carried out after the QCJ selection process. Such verification is carried 
outThe Commission under the President of the Russian Federation for the 
preliminary consideration of candidates for the positions of judges of fed-
eral courts. The Commission under the President of the Russian Federation 
for the preliminary consideration of candidates for the positions of judges 
of federal courts is an advisory body under the President of the Russian 
Federation to ensure the implementation of the constitutional powers of 
the President of the Russian Federation on the appointment of judges of 
federal courts. The Regulation on the Commission was approved by Decree 
of the President of the Russian Federation of October 4, 2001 № 1185 (with 
subsequent amendments and additions)4.

The main tasks of the Commission are:
preparation, taking into account the views of plenipotentiaries of the 

President of the Russian Federation in federal districts, of recommenda-
tions to the President of the Russian Federation on the submission of 
candidates for judges of the Constitutional Court of the Russian Federa-
tion, judges of the Supreme Court of the Russian Federation, including 
the Chairman of the Supreme Court, in accordance with Articles 83 and 

4Decree of the President of the Russian Federation of 04.10.2001 N 1185 (as amended on 10.29.2018) 
"Regulation on the Commission under the President of the Russian Federation for the preliminary 
consideration of candidates for the positions of judges of the federal courts" // The document is not 
published, is placed in the legal reference system "Consultant Plus". Date of appeal 05.15.2019
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128 of the Constitution of the Russian Federation Court of the Russian 
Federation, First Deputy Chairman of the Supreme Court of the Russian 
Federation, Deputy Chairmen of the Supreme Court of the Russian Fed-
eration - chairmen of judicial boards of the Supreme Court of the Russian 
Federation;

preparation, taking into account the views of plenipotentiaries of the 
President of the Russian Federation in federal districts,  of recommenda-
tions to the President of the Russian Federation on the appointment of 
judges, including chairmen and deputy chairmen, federal courts of gen-
eral jurisdiction and federal arbitration courts.

The Commission under the President can interview candidates and 
collect additional information from relevant stakeholders (judicial au-
thorities, law enforcement agencies, tax authorities, etc.). Kudrin’s Civil 
Initiatives Committee notes that the existing procedure allows the execu-
tive branch to exert a significant influence on the judiciary “through the 
mechanism of reappointment of court chairpersons and appointment of 
existing judges to higher posts5. In our opinion, it is not worth completely 
abolishing the personnel commission, you can only change its compo-
sition - additionally introduce human rights defenders into it. The work 
of the personnel commission should be more transparent. For example, 
when forming in 2019. of the new courts of appeal and cassation, out of 
several dozen retired judges who claimed to be judges, almost no one 
overcame the barrier of the personnel commission or HQCJ. Since the 
judge has already been resigned for some time, he does not carry out 
activities for the administration of justice and this circumstance prevents 
him from becoming a judge. Previous professional qualities are not taken 
into account. You can’t enter the same river twice, it will be completely 
“different water and another river of justice”. How correct and appropriate 
this is, is a rhetorical question.

The role of the President in the appointment of judges cannot be sim-
ply ceremonial, but it is actually decisive, since the President can refuse to 
appoint judges recommended by the qualification collegium of judges. The 
Presidential Administration is connected with the selection process not 

5https://www.rbc.ru/politics/26/05/2016/5745c3779a794705c3a917b8
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only because it has an appointed representative in the qualification col-
legium (at the regional level), but also due to the presence of the executive 
branch in the Commission under the President, which carries out the final 
selection. The meaning of the work of the Personnel Commission under 
the President is that it ensures the implementation of the constitutional 
powers of the President of the Russian Federation on the appointment of 
judges of federal courts. The personnel commission is an additional filter 
in the selection of candidates for judges. The work of this commission is 
in an equilibrium system of balances and checks. In this case, the fullness 
of power is not concentrated in one hand, it is evenly distributed between 
state structures. This is the so-called principle of separation, when in-
dividual branches of government are independent from each other and 
none of them occupies a leading position. For example, only the president 
has the right to appoint a judge of the federal court, but he does not have 
the right to terminate his powers, this is the prerogative of the qualifica-
tion collegium of judges, i.e. body of the judicial community.

Within the meaning of the provisions of the Law of the Russian Fed-
eration dated June 26, 1992 №3132-1 “On the Status of Judges in the Rus-
sian Federation” and the Code of Judicial Ethics, candidates for judicial 
positions are required to provide reliable information about themselves 
and their close relatives, as well as about property, income and property 
obligations character. They give written consent to verify the information 
provided. As expressly stated in paragraph 8 of Article 5 of the Law “On the 
Status of Judges in the Russian Federation”, if as a result of verification of 
the documents and information specified in paragraph 6 of this Article, 
their inaccuracy is established, the citizen who submitted such documents 
and information cannot be recommended for the position of judge . At the 
same time, it does not matter for the law, for whatever reason, false infor-
mation about close relatives, property, incomes and property obligations 
has been provided or has not been provided  at all.

An effective guarantee to prevent corruption is a thorough examina-
tion of the integrity of candidates for the position of judge, which involves 
checking the personal, family and public life of the applicant. The grounds 
for refusing to be appointed to a higher position or reappointment in the 
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current position were: providing inaccurate information about income, ex-
penses, property and property obligations of the candidate and his close 
relatives. The applicant is not accepted for the position of a judge because 
of the failure to provide information on income, expenses, property and 
property liabilities, income from the sale of motor vehicles, apartments, 
land and other property objects both by the judge and his spouse, other 
income. In declarations (certificates), the applicant did not indicate real 
estate (land, residential buildings, buildings, apartments) that belonged 
to him and close relatives on the basis of ownership, which serves as the 
basis for the refusal of appointment to judicial positions6.

According to paragraph 4 of the Regulation on the submission by citi-
zens applying for positions of the federal public service and federal public 
servants of information on income, property and property obligations, ap-
proved by Decree of the President of the Russian Federation of May 18, 
2009 N 559, with subsequent amendments, the citizen upon appointment 
to the position of public service, provides information about his, spouse's 
and minor children income received from all sources (including income 
the place of work or the place of filling an elective position, pensions, 
benefits, other payments) for the calendar year preceding the year of 
submission of documents for filling a civil service position, as well as in-
formation on property owned by him by right of ownership and on his 
property obligations as of the first day of the month preceding the month 
of submission of documents for filling a civil service position.

4. Presence of a presentation by the chairman of the relevant court 
submitted to the President of the Supreme Court of the Russian Federa-
tion on the appointment of the recommended person to the position of 
judge Court presidents play a significant role in the selection process. 
We draw attention to three major changes in this area, which were im-
plemented on the legislative initiative of the President of the Russian 
Federation and have already entered into force. Firstly, court chairper-
sons are deprived of disciplinary responsibility. Now the chairman of the 
court has no right to initiate disciplinary proceedings. It can be started 

6http://lip.vkks.ru/publication/34071 // Information on the reasons for the refusal to appoint 
judges to vacant judicial positions, according to the data provided by the Office of the President of the 
Russian Federation on public service and personnel.
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only upon the request of a citizen, organization, Council of Judges of the 
Russian Federation, its Presidium, as well as the Council of Judges of the 
subject of the Russian Federation. This eliminates the “disciplinary pow-
er” of court presidents in relation to judges, which could potentially be 
used as a mechanism of influence. Secondly, the chairmen of the courts 
are denied the right to verify complaints about a judge committing a 
disciplinary offense. Similar checks could also be a peculiar way of in-
fluencing judges. Now, the qualification collegiums of judges are obliged 
to independently verify incoming complaints and discuss the results of 
inspections at meetings. The third innovation: court chairpersons are 
deprived of the right to disagree with the decision of the qualification 
collegium of judges on the recommendation of a candidate for the post 
of judge. Earlier, court chairpersons actually had a veto over candidates 
recommended by the qualification collegium, and such a veto could only 
be overcome by two-thirds of the vote. Now, the full authority for the 
selection of candidates for judicial positions has been transferred to the 
qualification collegiums of judges. Thus, a very wide range of powers 
was transferred from the chairmen of the courts to the qualification 
collegiums of judges7.

5. Presence of the presentation of the President of the Supreme Court 
of the Russian Federation, introduced in the established manner to the 
President of the Russian Federation on the appointment of a recommend-
ed person to the position of judge The discretionary nature of the pow-
ers of the President of the Russian Federation allows for the possibility 
of refusing to appoint a person to the position of a judge without giving 
reasons.

Justices of the peace are either appointed or elected to positions for 
a certain term by the legislative (representative) bodies of state power 
of the subjects or are elected by the citizens of the respective judicial 
district, depending on the procedure determined by each subject of the 
Russian Federation. In the Russian Federation, all justices of the peace are 
appointed. Not later than six months before the expiration of their term 
of office, and in the case of early termination of powers - no later than 

7https://rg.ru/2019/10/28/glavy-sudov-bolshe-ne-smogut-trebovat-nakazaniia-dlia-sudej.html
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days after the day the vacancy is opened, information about the vacancy 
opening should be published in the media. Justices of the peace are ap-
pointed for a period determined by the law of the respective constituent 
entity of the Russian Federation, which shall not exceed five years. After 
this period, the person holding the position of justice of the peace shall 
have the right to act as a candidate for reappointment for a period deter-
mined by the law of the relevant entity, which may not be less than five 
years. It is important to strengthen the independence of justices of the 
peace as judges of the first instance, who are involved in the bulk of trials, 
ensuring an adequate tenure as that of federal judges until they reach 70 
years. The stability of tenure of magistrates will strengthen the principle 
of independence of judges, unifies the legal status of magistrates and 
federal judges. The proportion of refusals to appoint (reassign) a judge 
because of the identified so-called conflict of interest is high. It is neces-
sary to develop systemic guarantees to prevent situations that exclude a 
conflict of interest in the activities of a judge. These actions will also be 
an important signal for the general public, increasing its confidence in the 
impartiality of the judiciary.
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Lawmaking in its most general form can be defined as the activity of 
"creating" of the  law norms. However, the essential content of this activity 
is much more complicated, since it depends on the understanding of law 
as such. In its most general form, we can talk about three main approach-
es to understanding law, corresponding to the three main areas of legal 
thought: law as an idea (natural legal jurisprudence); law as a norm (legal 
positivism); law as a relation (sociological jurisprudence). Each of these 
schools is based on certain legal values, which, obviously, should be the 
basis for lawmaking. So, for supporters of us-naturalism valuable ideas of 
justice, rationality and humanism, embodied in the norms of natural law; 
for positivists - the will of the state reflected in the norms of positive law; 
for adherents of the sociological approach - a actually valid “living law”.

Adhering to a positivist approach to understanding law, we consider it 
more accurate to define law-making as the activity of creating formal legal 
sources of law carried out on behalf of the state by competent law-making 
entities and provided by a system of state guarantees and sanctions [1, p. 
231], which completes the process of law formation. It also seems more ac-
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curate to consider lawmaking as a specific mechanism that has static and 
dynamic aspects. In statics, the mechanism of lawmaking covers a set of el-
ements that ensure the creation of law, which can include: 1) subjects of law-
making (institutional element); 2) methods, techniques of law-making tech-
nology (instrumental element); 3) the rules of conduct themselves (content 
element); 4) forms (sources) of law (formal element). The essential charac-
teristics of the elements of the law-making mechanism are determined by 
the specific type of law-making activity. So, people, state bodies, authorized 
persons and organizations, the state as a whole, etc. can act as subjects of 
law-making. The methods and techniques of lawmaking are predetermined 
by the specifics of the created source of law. For example, one can single out 
the law-making technique, the corporate law-making technique, the con-
tract law-making technique, the judicial law-making technique, etc. As for 
the content element, in principle it is the same for all types of law-making 
- these are the rules of law themselves, however, the structural consist-
ency of these norms can also be different. The formal element will include 
relevant forms of law, the most common of which are a normative legal act, 
normative contract, legal precedent and legal practice. 

The mechanism of lawmaking in dynamics reflects the sequence of 
stages of lawmaking activity, which is determined by a specific type of 
lawmaking, but in its most general form includes: 1) development of the 
rule of conduct itself; 2) giving the rule a legal form in the appropriate 
source of law. After passing through the first stage, we get a norm - a 
rule of behavior of a general nature, but only after passing the second 
stage does this norm become legal, i.e. acquires universally binding force. 
In reality, these two stages can be carried out simultaneously, or can be 
separated in time.

The content of the law-making mechanism, as already noted, depends 
on the specific type of law-making activity, which in turn is determined by 
the legal traditions that have developed in the relevant legal systems and 
families. In general, such traditional forms of law as legal custom, norma-
tive legal act, normative contract and legal precedent, which are an ele-
ment and a kind of outcome of the mechanism of lawmaking, are known to 
various legal systems, but the role of each of them can vary significantly.
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So, the culture of judicial lawmaking as the main type of lawmaking 
activity has been established in common law, which is explained by many 
factors related to the history of the formation of this family, the peculi-
arities of legal culture, the way of legal thinking, and more. specific legal 
system, for example, England and the USA.

England, as you know, is considered the ancestor and classic repre-
sentative of the common law family, since courts appeared in it earlier 
than parliament. According to V.I. Lafitsky, the most powerful influence on 
the development of English common law "had four forces: judicial practice, 
legal doctrines, folk spirit and law" [2, p. 518-519]. Moreover, it is not by ac-
cident that jurisprudence is put in the first place here, which has turned 
judicial precedent into the main source of English law. 

In England, judicial practice initially developed not on the basis of appli-
cation to concrete facts and circumstances of abstract statutes issued by 
the courts from above, but on the principle of similarity. According to this 
principle, cases based on similar facts should be decided by the courts in a 
similar way. All this led to the fact that the English courts began to practice 
the separate resolution of issues related to establishing the factual side of 
the case, and issues related to clarifying the content and requirements of 
the law. By virtue of this, the judges were entrusted with resolving issues 
of law, and the jury was asked to clarify issues of real facts of the case, its 
specific circumstances [3, p. 71]. This was the beginning of the formation of 
the precedent rule - the stare decicis rule (“stand on the decision”), which 
to this day underlies the mechanism of judicial law-making in England and 
the USA. Of course, as public relations developed and the role of parliament 
increased, legislation (statutory law) also began to play a significant role 
in the English legal system. However, since historically the statutory law 
of England developed against the background of already established case 
law, it was initially perceived by the judges as something secondary to it. 
By the beginning of the 20th century, legislative regulation, mainly through 
consolidated acts, covered most branches of English law. Such acts, as a 
rule, absorbed in an orderly form the norms of individual legal institutions 
contained in numerous legislative acts and formulated in judicial prec-
edents. No less important source of English law was the delegated legisla-
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tion, the advantage of which English lawyers saw in its mobility. However, 
the increasing role of legislation did not lead to the loss of its precedents 
by judicial precedents, but to the creation of a special sufficiently flex-
ible set of rules in which these two sources coexist on equal terms and 
closely interact [2, p. 288-290]. This coexistence is ensured through the 
so-called precedents of interpretation, which actually "grow" in legislative 
norms. Thus, judicial precedent remains the main source of English law, 
and judicial law-making - the main type of law-making, predetermining the 
specifics of its mechanism. “For centuries, the method, practice and style 
of legal thinking that developed through English unwritten law,” notes A. 
Castales, “created a special legal culture. It was a culture in which judges, 
like legislators, were recognized as mouthpieces of the law” [4, p. 116]. The 
colonial policy of England allowed this culture to spread to other countries 
and continents, but it inevitably underwent changes there due to the influ-
ence of local conditions and legal traditions. One of such successors of the 
judicial law-making mechanism is the US legal system, the specificity of 
which we also would like to draw attention to.

The US legal system, as the heir to the traditions of common law in Eng-
land, adopted a casuistic way of legal thinking and, accordingly, the culture 
of judicial law-making. However, de jure legislators are the main creators 
of US law. The fact is that the US Constitution, which is the main law of the 
country, proceeds from the principle of separation of powers, according to 
which the authority to create rules of law is vested in lawmakers elected 
by the people themselves and not appointed judges. It is no accident that 
the term “precedent” is not used at all in the US Constitution. Nevertheless, 
most American lawyers have always recognized and now recognize case-
law court decisions as independent sources of law and, accordingly, the 
legislative powers of the courts. 

And here, in our opinion, the key role was played by such a factor as 
legal ideology. Sociological jurisprudence was established as the domi-
nant type of legalization in American legal doctrine, which brought ideo-
logical foundations to the principle of precedent (stare decisis) inherited 
from English legal science and practice, which made it possible to turn 
judicial decisions into the most important source of law and flourishing 
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"сasual" law on American soil. As O.A. Zhidkov notes, in the first decades of 
the XX century sociological jurisprudence began to draw more and more 
attention of American judges, which “flourished in lush color on American 
soil, manifesting itself in the form of a number of “schools” and trends” [5, 
p. 57]. Under the influence of the "sociological jurisprudence", judges were 
openly considered as active participants in the lawmaking process [See.: 
6, p. 32]. When considering the law created by judges from the perspective 
of a purely functional analysis, American lawyers usually emphasize that it 
is an inevitable product of the two power capabilities and functions of the 
judiciary, namely the need for “proper resolution of cases” accepted by the 
court and the stare decisis rule. [Quote: 5, p. 10].

Moreover, sociological jurisprudence influenced not only the establish-
ment of case law, but also to a certain extent the development of another 
main (and currently the most common) source of American law - legisla-
tion (legislative law), in particular, statute law. The fact is that American 
laws (constitutions, statutes) differ in form and content from acts char-
acteristic of Romano-German law. So, many of them are too generalized, 
"foggy", often ambiguous, schematic in nature. Even the US Constitution, 
as American statesmen are forced to state, “is among our most contro-
versial, vague and incomplete laws” [5, p. 111]. The basic law of the United 
States "is constantly being developed and improved through the adoption 
of constitutional judicial precedents that not only clarify, but also change, 
transform the meaning of certain provisions of the US Constitution" [7, p. 
10]. 

Accordingly, in the United States, the interpretative activity of the 
courts, filling the general wording of laws with specific content, is of great 
importance. It is the courts that have the last word in deciding what means 
a particular provision of the law. The principle of the “supremacy of judicial 
interpretation” is universally recognized in the United States: “If the law is 
unclear, interpreting it to clarify its meaning is among the judiciary’s cen-
tral missions. It follows, almost as ineluctably, that judicial interpretations 
should be treated as conclusive by the other branches” [8, p. 8]. In fact, 
without a judicial interpretation, many laws lose their meaning as well. 
In general, the precedents created by courts (primarily the US Supreme 
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Court) for interpreting the Constitution and statutes form a special kind 
of US case law - caselaw interpreting enacted law [See: 9, p. 39] through 
which the interaction of statutory and common law occurs by bringing the 
norms of the statutes in their case-law closer to the norms of common 
law. 

The second feature of the mechanism of lawmaking in the United 
States is associated with the technique of "negative" lawmaking, namely 
its form as the recognition of an unconstitutional act by courts. None 
of the US regulations, including the Constitution, explicitly refers to the 
powers of courts to exercise control over the constitutionality of laws. 
However, many consider that this function was implied by the creators 
of the Constitution as one of the elements of the system of “checks and 
balances”, aimed, in particular, to deter legislative power, and also follows 
from the principle of “supremacy of the Constitution” enshrined in the 
Basic Law. At the same time, they often refer to the words of A. Hamil-
ton, who argued that the “will of the people” expressed in the Constitu-
tion should always be placed by the courts above the “intentions of its 
representatives” expressed in laws, and entrusting the courts with the 
task of “declaring all acts contrary to the spirit of the constitution invalid” 
[10, p. 504]. The final establishment of the institution of judicial control 
is associated with the activities of the US Supreme Court itself, with its 
most important decisions made, in particular, under the chairmanship of 
J. Marshall in the first decades of the XIX century. The most significant of 
these is the decision taken in one of the most famous cases of the US 
Supreme Court - the case of Marbury v. Madison (1803). In it, the Supreme 
Court, chaired by J. Marshall, declared that the federal Constitution is the 
supreme law of the country and that any law of Congress that contradicts 
the Constitution can be declared unconstitutional by the court. The prin-
ciple “a Law repugnant to the Constitution is void” was formulated, which 
formed the basis of the doctrine and practice of constitutional control. 
In modern American literature, the dominant, although not indisputable, 
view is that “the Supreme Court is indeed the principal guardian of the 
Constitution, the final arbiter of the true meaning of the fundamental law” 
[11, p. 58].
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It should also be borne in mind that the function of constitutional 
review is exercised by the courts exclusively and directly in the process 
of reviewing court cases, that is, in the United States, constitutional re-
view is fully integrated into the judiciary. However, in fact, constitutional 
review goes beyond the judiciary in its traditional sense. As noted in 
American literature, “practically every important federal and state law 
comes to the courts to have its validity determined - at least in part if 
not in whole” [12, p. 33]. As a general rule, the courts, recognizing the 
statute as unconstitutional, actually annul it. Thus, it is they who de-
termine whether the newly adopted law will be integrated and in which 
part (or in full) into the US legal system. This allows us to talk about the 
implementation by the courts of the so-called "negative" lawmaking [13, 
p. 11-12]. Legally, a law declared by a court unconstitutional can regain its 
legal force only if the court itself expressly and unequivocally declares 
the revision of its decision later. 

Thanks to the right of constitutional review, courts actually be-
come direct participants in the legislative process, essentially de-
termining whether the relevant statute will be part of the current 
statutory law. The leading role here undoubtedly belongs to the US 
Supreme Court and the state supreme courts. Even if the “consti-
tutional” decisions of the courts are “neutralized” by amending the 
constitution or issuing a new statute, the legislature will follow the 
judicial authority because it is forced to take into account its “posi-
tion” on a particular issue in order to avoid subsequent accusations 
of unconstitutionality of adopted act. Thus, the Supreme Court as it 
pushes the legislator to adopt new rules. And in this case, as the re-
searchers emphasize, the activity of the US Supreme Court acquires 
the properties of positive lawmaking. The court de facto creates 
the norm, assuming that its content will be the opposite of the one 
that was repealed. But the process of creating a legislative norm is 
the prerogative of legislatures. In this connection, the US Supreme 
Court can only determine its meaning, explain the principles of the 
US Constitution, in accordance with which a new regulatory act must 
be adopted in whole or in part [7, p. 35].
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Thus, in the common law tradition, the primacy of the courts prede-
termined their special role in creating the rule of law and made judicial 
precedent the main result of the law-making mechanism. But with the 
development of social reality, the complexity of regulated social relations, 
the influence of external factors, lawmakers also took their significant 
place among the subjects of the law-making mechanism. This was most 
clearly manifested in the systems that recovered English common law, in 
particular in the USA, where the traditions of common and continental law 
are currently combined.

Accordingly, the specifics of lawmaking in the common law system 
(family) is based on the mechanism for creating judicial precedents. The 
main subjects of lawmaking in this legal family are judicial, not legislative 
bodies. The mechanism for creating a case law covers certain rules and 
methods for its removal from a court decision. The structure of the case-
law is significantly different from its continental counterpart due to, first 
of all, its casuism and its connection with a specific contentious legal situ-
ation. The precedents created as a result of judicial law-making also form 
a certain system, however, it is specific in view of the fact that only higher 
courts can make case-law decisions. The mechanism of judicial law-mak-
ing in dynamics, in turn, covers the process of formulating a case-law and 
making it binding. However, starting from the XX century, this mechanism 
is supplemented by a significant role of laws (legislative process) in the 
regulation of new social relations.
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Abstract. The article explores social claims in the rule of law. Through 
institutionalization in the law of social claims of the subjects, legal pro-
gress is achieved. Legal progress is aimed at achieving human-recognized 
values, satisfying pressing and relevant interests, social claims of subjects, 
which is a prerequisite for the existence of a rule of law state. Thus, so-
cial claims are an instrument of legal progress and the rule of law, their 
guarantor.

Keywords: social claims, legal progress, constitutional state.

Social claims are the immediate social basis of law as a legal phenome-
non. They, having a direct impact on the legal regulation of public relations, 
through the mechanism of legal awareness, are introduced into lawmak-
ing and the application of law. In this regard, social claims are currently 
fulfilling a particularly significant mission. They form the layer of social life 
that underlies the system of social regulation, and, first of all, of objective 
law, which accumulates, reduces to some normative principles, moreover, 
in the form of initially “due”, the overdue requirements of the environment, 
of all social life — natural, economic, political, legal and other. By securing 
the interests of citizens and other persons in objective law, their social 
claims are embodied in subjective law. This fact is the initial, key to the 
study of social claims in law.

The right appears and exists there and then, where and when a person 
feels himself capable of really applying for something. Social claims are 
the basis of law, which is then clothed with the law of the state in one form 
or another.
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Social claims, having the nature of legal requirements, are embodied in 
the lawmaking process in the current legislation and, therefore, affect the 
measure of freedom of behavior.

Social claims are the immediate social basis of law. Depending on their 
content and specific social situation, in some cases they act as the basis 
for transforming and changing existing legal institutions, in others they 
“anticipate” legal norms established by law.

Social claims are recognized by the state and are accepted into law. 
Thus, social claims thereby acquire the status of legal rights of citizens. 
As a result, corresponding legal relations arise between the state and the 
holders of these rights (authorized and obligated), as well as the latter 
among themselves. Social claims are thus transformed into legal ones.

Social claims play a significant role in the formation of law, since they 
reflect and record the need for legal regulation of social relations, which, 
in turn, is due to socio-cultural changes in modern civilization.

In the concept of social claims, a rigid (and from this point of view 
completely natural, natural) dependence of law on external factors, on 
everything that forms human being, finds expression. In this regard, social 
claim is currently fulfilling a particularly significant mission. They act as a 
driving force of law, participate in the “birth of law”, helping him overcome 
the path from concept to result. The evolution of law goes from social 
claims to the rule of law, then through the implementation of norms to 
social practice.

It is worth noting that the multifaceted and multifactorial nature of 
the formation of social claims in law, their conditionality by objective and 
subjective factors.

Among the factors that objectively determine social claims, the deter-
mining ones are: cultural-historical, political, economic, social and legal 
factors. The factors subjectively determining social claims include the hu-
man psyche and will.

A correct understanding of the objective and subjective nature of so-
cial claims, an understanding of the dialectical interaction of objective and 
subjective factors that determine social claims will allow us to give a more 
complete picture of legal reality.
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Objective law is the result of institutionalization in the norms of law of 
social claims of subjects. 

On the whole, the whole process of the formation of objective law is 
complex and dialectical; it cannot ignore the emerging social claims, but 
it cannot be reduced to simply stating them in the legislation. The con-
nection between social claims and objective law is obvious, since social 
freedom “approaches” the objective law in the form of that specific phe-
nomenon, which in this work is called social claims.

It should be noted that when the interest of the subject, expressed in 
the form of social claim, is fixed by objective law, the latter acquires rela-
tive independence in relation to the interest that generated it. Interest may 
disappear, change, but the right in this regard is not automatically canceled.

Objective law, with all the materiality and imperativeness underlying its 
factors (economics, politics, etc.), owes its appearance to the emergence 
and subsequent consolidation in the norms of the law of social claims of 
subjects.

It is in legal norms that the social claims of subjects, if they meet the 
relevant criteria, must find a clear and stable expression. Thanks to the 
fixation in legal norms (in objective law), any participant in the relation-
ship becomes confident that this claim will be constantly supported by the 
state’s jurisdiction as a subjective right and that all other entities will have 
to (legally obligated) reckon with this.

The degree of development of the system of institutionalization of so-
cial claims in the current legislation determines the degree of its effec-
tiveness, efficiency, and this in turn determines the importance of cor-
rectly identifying the relevant criteria.

The author of this article, saying that subjects (individuals and social 
groups), through their active external actions, encourage law-enforcement 
bodies to institutionalize their own social claims in the rules of law, thereby 
pursues the idea of man-made law, i.e. about his conscious creation. 

As the dictionaries explain, the word "institutionalization" (from Italian 
Instituzionalizzare legitimize, enshrined in law) means: 1) the establish-
ment of any new public institutions (in the 3rd meaning); legal and organ-
ized consolidation of certain social relations [1].
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Yatsenko N.E. in the Explanatory Dictionary of Social Science Terms, 
clarifies that by "institutionalization" are understood:

1) the development of legal norms in any area of public relations 
(institutions), of various forms of social organization;

2) the establishment of social institutions;
3) the process of turning any phenomenon or movement into an or-

ganized institution (institute) [2].
The shortest and most comprehensive definition is given by the Large 

Explanatory Dictionary of the Russian Language edited by S.A. Kuznetsova. 
The consonant of this dictionary, to “institutionalize” means to “officially 
recognize - recognize, legalize- legitimize” [3].

The problems of "institutionalization" in law are currently not suffi-
ciently developed in domestic science, only a few scientific studies can be 
identified in this area [4].

The process of institutionalization of social claims in law is considered 
mainly from the point of view of the sociological approach. As shown by S. 
A. Muromtsev, the rule of law is preceded by a primary action; if it begins to 
be repeated many times, it turns into a norm, that is, it is institutionalized 
in a sociological sense [5].

In our concept of social claims, the term “institutionalization” is used in 
accordance with its content as a process of consolidating social claims in 
the rule of law. 

Moreover, social claims enshrined in law must meet certain criteria. 
Thus, if the requirements put forward by the claimants meet certain 

criteria, then they should be fixed in the rules of law and receive their 
further implementation in subjective rights or legitimate interests. The 
consolidation of social claims in the rule of law is not some kind of con-
cessions and benefits that the legislator presents to the claimants, this 
is a very important process that serves as a means of achieving social 
satisfaction of subjects, is a method of increasing their universal activ-
ity and living standards. It is precisely the degree of development of the 
system of institutionalization of social claims in the current legislation that 
determines the degree of its effectiveness and efficiency, which in turn 
determines the importance of correctly identifying the relevant criteria.
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It is important to note that the identification of social claims, psycho-
logical moments, people's interest in their affairs and aspirations, the 
study of the driving motives of their behavior, including in the field of legal 
regulation, the analysis of the complex interaction of these factors is one 
of the important tasks of modern legal science, sociology and psychology. 
There is a need for new, effective ways to identify social claims, including 
assessing the adequacy of the entire legal system to developing social 
needs. The innovative methods that form the mechanism for identifying 
social claims include legal monitoring.

Methods for identifying social claims include expert judgment and 
forecasting. One of the effective ways to identify social claims at the 
stage of development of the draft regulatory legal act is its public discus-
sion. If social claims are not reflected in the draft normative legal act, or 
are reflected, but distorted, then there is a legal expertise mechanism 
that can eliminate these inconsistencies. One type of such examination is 
anti-corruption examination.

In order to ensure effective lawmaking, specially organized activities 
of special bodies are required to identify social claims, as well as possible 
options for the development of social relations, legislation, and determine 
the optimal means and methods of legal regulation of certain areas of 
social relations.

It is important to emphasize that it is not enough to identify social 
claims, it is much more important to adequately reflect them in the leg-
islation.

In the course of the legislative process, one should objectively 
take into account the different legal positions of social strata and 
groups of society. However, as practice shows, often the strug-
gle around bills is generated not so much by the desire to find and 
choose the best option for legal regulation, as by the interests of 
factions and narrow groups of deputies, which is covered by the lob-
bying institution. 

The low level of legislative activity affects the quality of the adopted 
laws, and ultimately leads to inconsistency of the current legislation with 
public needs, interests, and claims.
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Social claims and lobbyism are two interrelated phenomena. Lobbyism 
is one of the tools to protect and defend social claims of subjects. Legis-
lative regulation of lobbying activities at the federal level will contribute 
to more active activities of aspirants to translate their urgent needs and 
interests into legislation and will lead to an increase in the effectiveness 
of all existing legislation.

One of the tasks of legal science is to justify, correctly consolidate 
social claims in appropriate forms.

The forms of institutionalization of social claims are: regulatory legal 
act, legal positions of the Constitutional Court, legal provisions of judicial 
practice, individual contract, legal acts of municipal and other non-state 
entities, etc.

The main form of institutionalization of social claims is a normative 
legal act. However, in connection with the introduction into the legal 
system of Russia of universally recognized norms and principles of in-
ternational law; revival of ideas of private law; the establishment of the 
institution of constitutional proceedings and the activities of the Con-
stitutional Court on the formation of legal positions; Strengthening the 
autonomy and independence of the judiciary in the process of judicial 
reform, it can be argued about the existence of other forms of institu-
tionalization of social claims in law. These include the legal positions of 
the Constitutional Court, the legal provisions of judicial practice, legal 
acts of municipal and other non-state entities, an individual contract, 
etc.

Social claims enshrined in objective law are embodied in life and are 
directly reflected in the composition of subjective law, its structural ele-
ments.

Subjective law reflects the social situation of a person and serves 
as a legal means of satisfying his interests, social claims. Being an 
important factor in legal regulation, subjective law serves as a po-
tential for the formation of an individual’s activity, which includes the 
active external activity of subjects in upholding their social claims, 
thereby creating the prerequisites for the expansion of human rights 
and freedoms.
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Social claims are the driving force of people's activities, they contrib-
ute to the development and improvement of objective and subjective law. 
Without their dynamics, the legislation of the country would come off 
reality and turn into a dead scheme of logically related norms.

In fact, the subjective rights and freedoms of citizens are established 
in order to ensure, satisfy, protect their interests and needs by legal 
means. Of course, not every interest is mediated by subjective law, but 
any law inevitably mediates a certain interest.

Life is so varied and changeable that constantly arising needs, inter-
ests and claims in the most diverse fields of activity of people, organiza-
tions and institutions cannot be fully covered and fixed in the legislation, in 
subjective rights and legal duties. Only the most socially significant inter-
ests are legally secured. In cases where interests not enshrined in objec-
tive and subjective law are recognized as legitimate or legally protected 
interests, they are subject to protection to the same extent as subjective 
rights.

Another legal means of satisfying social interests and claims of enti-
ties are legitimate interests..

In the legitimate interests are mediated only those interests and social 
claims that cannot be secured materially, financially (to the same extent 
as subjective law). Legal interests are a kind of phenomena preceding 
subjective rights, they can be transformed into rights when the necessary 
conditions mature for this.

Subjective law and legitimate interest are various ways of satisfying 
citizens' requests and needs. Legal interest, in contrast to subjective law, 
is not the main, but sometimes no less important means of legal media-
tion of the social claims of the subjects.

In society, the social claims of the subjects find their expression in 
law only thanks to the stubborn external activity of their carriers. The 
requirements to establish an appropriate range of economic, political, 
cultural and personal rights are not automatically realized; their im-
plementation occurs in the context of a tense struggle, a clash of the 
forces of progress with the forces of reaction, new ideas with old views 
and prejudices.
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Through the clash and struggle of group, personal interests and claims, 
through the upheavals of national relations, the form of development of 
cultures, ideology, the objective need for providing such a range of rights 
and freedoms that would meet the needs of the normal functioning of 
society, contributes to the development of legal progress.

Legal progress indicates a focus on the development of legal life - a 
complex, diverse and multicomponent phenomenon.

The legal progress in the work is understood as an objective, regular, 
characterized by an ascending focus process of the legal development of 
society, its social groups and individuals.

Law develops and changes as a result of the institutionalization of uni-
versally valid social claims. Subjects through the consolidation of social 
claims in the law, realize their interests. Thus, it can be argued that the law 
is changing and developing following the emerging need for legal regula-
tion of certain social relations. This need is determined by the ripening 
social claims of entities that necessarily require their legal mediation.

Thanks to the institutionalization of social claims in norms, legal pro-
gress can become from the desired result, an obligatory direction of legal 
life. This makes social claims an effective tool for legal progress.

The law not only consolidates the pressing social claims of the sub-
jects, recognizing them as correct, proper, but also prepares people's lives 
for the future. Therefore, legislative activity should be anticipatory and 
give legal progress the traits of purposefulness and consistency.

It seems that all the reforms carried out in the country should receive 
legal support, be held within the legal framework. To date, many important 
social claims have not yet been consolidated in law, important legislative 
acts have not yet been adopted, although the need for them is felt very 
urgently. This means that existing social relations remain unresolved.

Through institutionalization in the law of social claims of the subjects, 
legal progress is achieved. Legal progress is aimed at achieving recognized 
human values, satisfying pressing and relevant interests, social claims of 
subjects, which is a necessary condition for the existence of a rule of law 
state. Thus, social claims, legal progress, and therefore the rule of law, 
are in deep organic connection. Social claims are an instrument of legal 
progress and the rule of law, their guarantor.
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COMPLIANCE WITH REASONABLE TIME LIMITS IN CRIMINAL PROCEEDINGS

Senyk Taras Bohdanovych 
Postgraduate student of the
Department of Criminal procedure and criminalistics
of Ivan Franko National University of Lviv 

Abstract. The article investigates the compliance with reasonable 
time limits in criminal proceedings. The case law materials concerning 
the violation of procedural time limits and prompt consideration of crimi-
nal proceedings by local courts in Ukraine have been analyzed. It is stated 
that a reasonable time is considered to be objectively necessary for per-
forming procedural actions, making procedural decisions and considering 
and resolving a case in order to ensure timely (without unjustified delay) 
judicial protection.

Key words: criminal proceedings, violation of procedural time limits, 
reasonable time during criminal proceedings, making procedural deci-
sions, performing procedural actions.

It's no secret that sometimes the trial can last for months and even 
years.

After implementation of the Criminal Procedure Code of Ukraine (here-
inafter CPC) in 2012, the provisions of Article 6, Paragraph 1 of the Con-
vention for the Protection of Human Rights and Fundamental Freedoms 
(hereinafter referred to as the "Convention") concerning the resolution of 
criminal proceedings during the trial were reflected in Article 28 of the 
CPC.

In the administration of justice, the courts should take into account 
the fact that, under Article 6 § 1 of the Convention, everyone has the right 
to a fair hearing within a reasonable time. According to the above pro-
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vision, the criteria for determining the reasonableness of time limits in 
criminal proceedings are the complexity of criminal proceedings; behavior 
of participants in criminal proceedings; the manner of exercising their 
powers by the investigator, the prosecutor and the court (Part 3 of Article 
28 of the CPC) [2].

In the light of the case-law of the European Court of Human Rights, 
the complexity of criminal proceedings is determined by the number of 
suspected, accused and criminal offenses in respect of which the pro-
ceedings are being conducted; the number of participants in the proceed-
ings (victims, witnesses, etc.); legal qualification of a criminal offense; the 
availability of information about a specific person who allegedly commit-
ted the criminal offense at the time of the pre-trial investigation; the na-
ture of the circumstances to be proven in the criminal proceedings; the 
limits of proof; the volume of pre-trial investigative material combined in 
one proceeding; the need for the appointment of expertise, their complex-
ity; the volume and specifics of the procedural actions necessary for a 
comprehensive and complete investigation of the circumstances in the 
criminal offense; the need for international assistance in criminal pro-
ceedings, etc. [3].

Case law evidence indicates that the main reasons for the violation 
of procedural time limits are the shortcomings in the activities of the 
courts, primarily related to the poor organization of the trial. There are 
cases where, contrary to the requirements of the procedural laws and 
without any grounds, criminal proceedings are assigned to a trial in vio-
lation of the time limits prescribed by law, including when the defend-
ants are in custody, as well as the performance of duties of participants 
in the process.

To understand the substance of a reasonable time in criminal pro-
ceedings, we provide a quantitative indicator of the duration of the trial 
in 2017-2018.
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In 2018, the number of criminal proceedings (cases) and materials 
completed in 3 months amounted to 1 million 119 thousand [862.1 thou-
sand], which is 29.8% more or 84.9% [84.4%] of those before the local trial 
courts during the past year. In the period from 3 months to 1 year, 62.6 
thousand [49.4 thousand] cases and materials were completed, or 4.7% 
[4.8%]; over 1 year to 2 years - 10.7 thousand [7.5 thousand] cases and ma-
terials, which is 43.4% more; more than 2 years to 3 years - 2.2 thousand 
[1.7 thousand] cases and materials, which is also by 29.6% more than in the 
previous year. In 2018, the number of cases and materials completed over 
2018 was 933 [4].

During 2018, there were 454,000 [393,7 thousand] facts postponing 
criminal proceedings by local general courts, up 15.3% from 2017.

Analysis and examination of data received from local courts for 2017-
2018 indicate that both the objective and the subjective reasons are af-
fected by the expeditiousness of criminal proceedings.

These statistics give a reason to conclude that the number of being 
resolved for a long time has significantly decreased compared to the pre-
vious reporting period, while there are still cases of breach of reasonable 
time.

Consequently, a time-limit that is objectively necessary for performing 
procedural actions, making procedural decisions and considering and re-
solving a case in order to ensure timely (without unjustified delay) judicial 
protection is considered reasonable.
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Abstract. The article is devoted to the promising educational tech-
nology of «Flipped classroom» and the experience of its application at a 
technical university at bachelors physics classes.

The technology of «Flipped classroom» is aimed at a more efficient 
distribution of study time due to the controlled independent work of 
students in extracurricular time. As a result of introducing this tech-
nology into the educational process at a university, the students study 
the material corresponding to the low and medium levels of cognitive 
activity during extracurricular hours on their own using a specially cre-
ated program, and devote classroom time to analyzing practical tasks, 
in-depth study of the subject, analysis and systematization of knowl-
edge in joint activities with the teacher and students in small groups. By 
this principle, all types of classes in physics are conducted (lectures, a 
workshop on solving problems, a laboratory workshop, design activity). 
The use of the technology under consideration is aimed at the complete 
exclusion in the study of the physics of educational situations in which 
students perform tasks of a low level of cognitive activity in the class-
room.

The interaction of all participants in the educational process is car-
ried out in the educational information environment (EIE) of the university, 
which is a pedagogical system that combines information educational re-
sources, computer training tools, educational process controls, teaching 
methods, methods and technologies.
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The results of the pedagogical experiment showed that the use of 
«Flipped classroom» technology in physics teaching significantly in-
creased the level of training in physics for technical bachelors. 

Keywords: technology of «Flipped classroom», information educa-
tional environment of a university, general cultural and professional com-
petencies, classroom activities of students, extracurricular activities of 
students.

In the context of reforming the modern system of higher education, the 
educational community faces the task of finding educational resources that 
will allow, without compromising the quality of training of specialists, to 
organize the learning process at the university at a level that meets the 
needs of modern society. One of the promising technologies, according to 
many theorists and practitioners of education, is the technology «Flipped 
classroom». On the basis of FSBEI HE East-Siberian State University of Tech-
nology and Management, an experiment was conducted on the application 
of this technology in the process of teaching physics in technical bachelors.

The technology of “Flipped” training or “inverted class” is such an organi-
zation of the educational process in which classroom and extracurricular 
activities of students are interchanged. The main advantage of this technol-
ogy is that most of the educational material is transferred to independent 
study in extracurricular time.

This approach to the organization of the educational process is not fun-
damentally new: the study of new material on their own, in their free time 
and further development of the knowledge gained during joint classes with 
the teacher at the university is an often used pedagogical technique. For 
example, in the early 90s of the last century, Harvard University lecturer E. 
Mazur gave students lecture material for study outside the classroom, and 
in classroom classes he organized solving problems in small groups and 
deepening the knowledge gained. The study conducted according to the 
results of the experiment proved its high efficiency: students studying in 
accordance with this technology showed significantly higher educational 
results than students studying the discipline according to traditional meth-
ods.



78

Process Management and Scientific Developments

In modern conditions of informatization of education, the «Flipped class-
room» technology is being updated, elements of innovation are introduced 
into it, which is due to the use of e-learning in the educational process of 
the university. Thus, specialists from the Open University (Great Britain) ar-
gue that the Flipped classroom technology, as a very promising educational 
area, can seriously affect the modern organization of the learning process 
at a university. 

Researcher E.B. Ermishina believes that the main goals of the «Flipped 
classroom» technology are: optimization of the educational process, in-
creasing the effectiveness of students' independent work and creating 
conditions for turning students into active participants in the educational 
process [1].

According to the theory of self-determination, «Flipped classroom» 
education meets the basic psychological needs of students in autonomy, 
competence, and relatedness with other participants in the educational 
process. Moreover, the need for autonomy and competence affects the 
emergence of motivation for educational activities. This is due to the fact 
that successful independent work in the extracurricular time increases the 
student's competence and helps to increase motivation to a much greater 
extent than when using traditional teaching technologies.

The essence of the «Flipped classroom» technology is that students 
study the material corresponding to the low and medium level of cogni-
tive activity during extracurricular hours on their own using a specially cre-
ated program, and devote classroom time to analysis of practical tasks, 
in-depth study of the subject, analysis and systematization of knowledge 
in collaboration with the teacher and students in small groups. As a result, 
it becomes possible to more efficiently distribute study time due to the 
controlled independent work of students in extracurricular time. According 
to this principle, all types of classes in physics are conducted (lectures, a 
workshop on solving problems, a laboratory workshop, design activity). The 
use of the technology under consideration is aimed at the complete exclu-
sion in the study of the physics of educational situations in which students 
in the classroom perform tasks of a low level of cognitive activity. For exam-
ple, they write a lecture notes, prepare for laboratory work or solve simple 
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problems directly in the classroom. 
When organizing the «Flipped classroom» for physics in a technical uni-

versity, the teacher is faced with the task of creating a unified educational 
process that combines students' classroom and extracurricular activities, 
in which those types of educational activities are separated in which they 
independently master the relevant competencies and those that require 
the help of teachers and other participants in the educational process. In 
the study, all types of educational activities of students in physics studies 
were carried out in conditions of level differentiation, in order to provide 
each student with an individual educational trajectory.

For teachers of the department, «flipping» the educational process 
is associated with serious preparatory work, since it is very important to 
structure the material according to degree of difficulty, create control and 
training materials for each module, multimedia content, and organize an 
effective rating control system. 

According to researchers S. B. Veledinskaya and M.Yu. Dorofeeva (TPU) 
for the design of the educational process in the technology under consid-
eration the reverse design model is used, which includes 3 stages: - design-
ing the results of training in the discipline and sections; - development of 
methods for assessing learning outcomes; - development of an integration 
plan for the classroom and electronic components [2].

One of the important stages in the implementation of the «Flipped 
classroom» is related to the formation of the information environment. The 
educational information environment (EIE) of a university is a pedagogical 
system that combines information educational resources, computer-based 
learning tools, educational process management tools, teaching methods, 
methods and technologies aimed at creating an intellectually developed so-
cially significant a creative person with the necessary level of professional 
knowledge and competencies. [3, p.17].

In our study, EIE allows to implement in the educational process a ho-
listic set of educational stages that progressively replace each other and 
represent a system of psychological, pedagogical, didactic conditions and 
incentives that make the individual need to make an informed choice, ad-
just and implement a model of self-development of the professional and 
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personal sphere.
By didactic conditions, we mean a set of objective possibilities of con-

tent, innovative pedagogical technologies, organizational forms of training 
and a control system that contribute to the formation of an adequate level 
of general cultural, general professional and foundations of professional 
competencies of students. 

Performing tasks outside the classroom, the student should be able to 
feedback with the teacher, as well as interact with other students [4]. This 
can be done using various learning management systems (for example, 
MOODLE), which allow you to place the resources necessary for students in 
the online course (syllabus, instructions for studying educational material, 
including pre-class materials, on the topic; interactive lectures for out-of-
class work with automated checking of the correct understanding of the 
material being studied; simulators, tests and documents for independent 
study, etc.), as well as course elements designed for posting of answers to 
tasks and organizing extracurricular online activities of students (forums, 
Wiki-pages). [5]

The teacher’s activities in the presented educational model «Flipped 
classroom» are divided into pre-audit, classroom and post-classroom. The 
teacher's functions in each of these types of activities range from the usual 
explanation and counseling of students to reflection and control. 

For students, educational activities are also divided into three types. So, 
in the process of pre-audit work, students get acquainted with the teach-
ing material by working with theoretical material, watching videos demon-
strating various phenomena and processes, analyze examples of problem 
solving, theory and experimental methods, independently solve simple prob-
lems, and perform a verification test.

The classroom work of students is associated with the updating and 
deepening of knowledge acquired independently in the EIE. The teacher, on 
the basis of the available data on the results of the extracurricular activi-
ties of the students, builds the learning process in such a way as to dwell in 
more detail on complex material, to reveal the essence of physical phenom-
ena and processes, in the experience of practical activities in solving prob-
lems, and performing the experiment. Post-student activities of students 
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are aimed at completing the studied and securing new material (solving 
home control work, performing reports on laboratory work, etc.).

To test the hypothesis of the study on the basis of the FSBEI of HE, the 
East Siberian State University of Technology and Management, an experi-
ment was conducted on the application of the «Flipped classroom» tech-
nology in the preparation of technical bachelors in physics. In our study, 4 
descriptors were used to assess competency (competency is not mastered; 
partially mastered; mostly mastered; fully mastered) on three scales of the 
categories “know”, “be able”, “own”. 

When studying physics, students work with theoretical material, solve 
problems, perform laboratory work, participate in project activities. Accord-
ingly, to evaluate the category “know”, we will take the average values   of 
the assimilation coefficients according to the results of the input control of 
knowledge at a workshop to solve problems, perform laboratory work, and 
intermediate and final certification. To evaluate the category “be able to” - 
the average values   of the coefficients of assimilation of the results of the 
output control of knowledge on independent work in a workshop to solve 
problems and the results of reports on laboratory work. The “own” catego-
ries correspond to the average values   of the assimilation coefficients of the 
results of the experimental part of laboratory work and design activities, 
including leading-type integrative projects. The diagram (Fig. 1) shows the 
corresponding results of the pedagogical experiment. 

The diagrams show that the average values of the coefficients of assimi-
lation of general professional competencies are higher in the experimental 
groups than in the control ones. In our opinion, such results are due to the 
fact that the systematic educational activity of students in EIE, the use of 
a complex of innovative educational technologies of blended learning when 
teaching physics, allow students to rise to a higher level of competence.

In order to clarify the attitude of students to the use of the technology 
“Flipped classroom” in the process of teaching physics, anonymous ques-
tionnaire was conducted among students of experimental groups. The re-
sults are shown in the diagram (Fig. 2)  
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Analyzing the results of the questionnaire, we revealed the ambiguity 
in the attitude of students of different specialties to the choice in teach-
ing physics of blended learning in the educational information environ-
ment of the university, although approximately the same answers were 
received to the rest of the questionnaire (Fig. 3).

It can be seen from the diagram that slightly less than half (48%) of the 
students in the construction faculty would have agreed to take a physics 
course provided that educational technologies of blended learning are 
used. 

At the same time, 74% of the students of the Faculty of Electrical En-
gineering surveyed answered yes to the question of choosing a blended 
learning model for further educational activities. After analyzing the re-
sults of the Unified State Examination in the physics of the students of 
these specialties, it turned out that the students of the electrotechnical 
specialties have higher Unified State Exam scores in physics and math-
ematics than those who study at the Faculty of Civil Engineering. A survey 
of teachers confirmed the fact that traditionally students with a higher 
level of school training, conscientious, responsible, are studying at the 
Faculty of Electrical Engineering. 

It can be concluded that the high rate of educational activity within the 
framework of the methodological system impresses students with a good 
level of basic knowledge and positive personal qualities. Poorly prepared 
students with low motivation, who are not used to consciously approach-
ing their education, the pace of blended learning, in which each type of 
activity is clearly regulated, oriented by the timing of completion, accom-
panied by control, the results of which count towards the overall rating, is 
liked to a much lesser extent. In an interview with students of the Faculty 
of Civil Engineering, it turned out that the traditional teaching method, in 
which the student receives ready-made knowledge in the classroom, is 
impressive only because it does not require the costs of an intellectual 
and temporary resource, it is more familiar from school. 



85

Process Management and Scientific Developments

Fi
g.

 3
. T

he
 re

su
lts

 o
f a

 s
ur

ve
y 

of
 s

tu
de

nt
s 

of
 va

rio
us

 s
pe

ci
al

tie
s

 
 

0 10
 

20
 

30
 

40
 

50
 

60
 

70
 

80
 

Ye
s,

 w
e 

w
ou

ld
 c

ho
os

e 
a 

bl
en

de
d 

le
ar

ni
ng

 m
od

el
 in

 E
IE

 fo
r 

tr
ai

ni
ng

 

Fa
cu

lty
 o

f C
iv

il 
En

gi
ne

er
in

g 

Fa
cu

lty
 o

f E
le

ct
ric

al
 E

ng
in

ee
rin

g 

Fi
g.

 3
. T

he
 re

su
lts

 o
f a

 su
rv

ey
 o

f s
tu

de
nt

s o
f v

ar
io

us
 sp

ec
ia

lti
es

 



86

Process Management and Scientific Developments

We believe that this stereotype needs to be changed, since the most 
durable and valuable knowledge is acquired, as a rule, independently. It 
is necessary to pull up poorly trained students to the level of stronger 
ones. By teaching students to systematically fruitfully and consciously 
work in the field of acquiring new knowledge, we not only contribute to 
the development of their intellectual abilities, but also form a number of 
competencies that in the future will become the basis for the formation 
of a professional engineer who is able to independently think and find 
ways in his professional activity. way out of these situations, not waiting for 
ready-made solutions. For this purpose, it is advisable to partially or fully 
implement the methodological system that we have introduced into the 
educational process in other disciplines.

In turn, students who reacted positively to the use of the «Flipped 
classroom» technology in physics education in the educational informa-
tion environment of the university noted that this technique allowed them 
to receive a powerful impetus when acquiring new knowledge and, in a 
short time, to break out far ahead in mastering the physics course com-
pared to students in control groups. Also, students expressed a desire in 
the future, while studying other disciplines, to study at the same pace, 
using the technology of blended learning in the information educational 
environment.
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Annotation.  Changes in the country and society present new require-
ments for a modern teacher. Every day you have to solve new problems in 
a changing situation every minute. Being a modern teacher is difficult, but 
possible. A modern teacher must make high demands on the process and 
work results, but at the same time, try to be attentive to each student and 
strive to contribute to personal development, and sometimes to correct 
the negative impact of the environment on him.

Key words: information society, new technology, teacher of new cen-
tury, changes in process of education. 

In modern Kazakhstan, the formation of a new education system ori-
ented towards the world educational space is underway. This process is 
accompanied by significant changes in pedagogical theory and practice.

Qualitative changes in any area of our life, and even more so in educa-
tion, are impossible without forming a new teacher’s view of his place and 
role in the educational process.

The future of mankind depends on the role of teacher. The main goal of 
the school is to prepare a diversified personality with the necessary knowl-
edge, skills and abilities necessary in life, to educate a highly moral person 
who loves his Motherland, who is able to approach any matter creatively. 
At present, due to the transformations taking place in society and in the 
education system, the requirements for the teaching profession have in-
creased greatly, which entails serious changes from the teacher himself.
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A teacher has to have deep knowledge in the field of psychology of 
education, upbringing and formation of personality of each student, he 
has to be able to organize communication in educational activities and has 
special knowledge and skills for the introduction of innovative techniques 
in school practice.

The 21st century is the century of information technology, a century that 
makes its own adjustments to the process of education of schoolchildren. 
Strategic guidelines for the development of education are determined by 
the First President of the Republic of Kazakhstan N.A. Nazarbayev in the 
Message to the people of Kazakhstan "Nurlyzhol - the path to the future" 
and are embodied in the update of the content of the secondary education 
of the Republic of Kazakhstan. Changes in technology, communications 
and science impose modern requirements for teachers, who must under-
stand their role in the process of updating the content of education and 
ensure the introduction of new methods.

Nowadays we live in the environment where society imposes new re-
quirements to the professional competence of the teacher. The democ-
ratization of society has created opportunities for innovative renewal of 
education as a source of new potentials for social renewal. Innovative 
processes have revealed the need to educate a flexible, dynamic person 
who wants to live in new, constantly changing conditions. One of the main 
ideas in the personality-oriented learning approach is the focus on the 
development of the student's personality as an active subject of educa-
tional activity and comprehensive preparation for the continuous process 
of education, self-development and self-improvement throughout life. 
Teachers should reveal the best qualities inherent in the soul of a student, 
encourage him to get joy from the acquired knowledge, create situations 
of success, and teach him to be a good person and a citizen of his country.

The ongoing process of informatization of society entails radical 
changes in the strategy of education: school also should be informational. 
New content of learning is possible on the basis of modern technologies: 
using of computer and various interactive equipment, development and 
introduction of non-traditional forms of a lesson (teachers can use pres-
entations, videoconferences, messages, mobile phones, the Internet to 



90

Process Management and Scientific Developments

prepare for a lesson and during a lesson). Thus, informatization of educa-
tion is a process of changing of content, methods and forms of education, 
which provides preparation of learners in the conditions of information 
society. The most important role of a teacher is to teach learners to live in 
the information world, to be able to find and use the necessary knowledge. 
In this case a teacher needs: 

- to know educational processes;
- to update his professional knowledge constantly;
- to know and to use modern new technologies at the lesson;
- to improve his computer literacy;
- to learn his students to find out necessary information and use it to 

achieve the results;
- to collect, modify and use necessary information to improve the 

methodology of a lesson;
- to predict the results of his activities;
- to possess broad erudition; 
- to reflect his professional achievements and the results at the end of 

each lesson.
- a teacher is not a source of information for his learners; he just helps 

students get information;
- to teach students how to identify similar features between subjects 

they learn at school and the reality;
- to help students learn to get information themselves, comprehend it, 

using additional resources.
The teacher is no longer a source of information, the teacher no longer 

has to stand and retell reproductive material and demand the same from 
the student. A student must constantly make little discoveries for himself. 
This is a creative approach to learning.

The main task of the teacher is to teach children to learn, to help the 
child become a harmoniously developed, competitive personality. Involving 
each child in the learning process, being able to listen to him, make him his 
assistant, look through the eyes of a student at the problem that concerns 
him - that’s the task of the teacher. New time required from the teacher 
the possession of modern active technologies and their active use in the 
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classroom. Today's student has good computer skills and understands 
technology. And the task of the modern teacher is to direct their skills in 
the right direction, suggest how to get knowledge, interest, ensure that 
their eyes lit up with an interest in knowledge. The emphasis is not on the 
knowledge gained, but on the process of their application.

The modern school has always been and still is the mission - the up-
bringing and training of the “Future of the country” and “Future of the na-
tion”. The truth of these words can be judged by one basic fact: if we take 
into account that the child goes through the main stages of life in a school: 
childhood, adolescence, here he enters the threshold of adolescence. We 
can also say that he is in the "school of life." In the near future, the modern 
school will be a renewed and multilingual, multi-functional, competitive 
school.

A good school is a school of pedagogical excellence, which is famous 
for its teachers in "their business" and excellent graduates.

Today, society places high demands on the teacher. In the modern world 
there are changes that require changes from the teacher. Therefore, he 
must keep up with the times. And for this, the teacher must learn. A real 
teacher always has a lot of questions for which he is looking for answers 
and thus moves forward. A real teacher lives his work! It is impossible to 
teach someone to love, if you do not love; it is impossible to teach some-
one to learn if you don’t learn, you don’t improve your skills; it is impossible 
to teach someone to discover talents in oneself if one has never looked for 
them in oneself! Such a person knows for sure that in order to be a true 
teacher, you need to develop yourself, look for active forms and methods 
of teaching, and keep up with the times.

In the context of updating the content of school education, the forms 
and methods of organizing the teaching of the subject matter change. The 
learning process of the subject has the following features: the student is 
not given knowledge in finished form, and the knowledge is acquired by 
the students themselves, through the collaborative environment organ-
ized by the teacher, the search activity. The teacher should act not as the 
only source of knowledge, but as the organizer of the active learning and 
cognitive activity of the students themselves.
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The educational process is organized in a spiral system, where the 
student each time has the opportunity to expand and deepen their knowl-
edge. Modern lesson is the following:

1. The discovery of truth, the search for truth and its reflection.
2. Formation of behavioral habits, such as greeting, mutual attention, 

goodwill, etiquette.
3. A free lesson, to recognize a person as the highest value, to provide 

freedom for individual development
4. Creating a situation of success, the subjective experience of a per-

son of personal achievements.
5. Organization of group activities.
6. The favorable psychological atmosphere of the lesson.
A lot of attention will be paid to changing the system of assessing 

the achievement of the expected results of students. Evaluation should 
comply with the following principles: validity, systematicity, consistency, 
objectivity, transparency, recommendation, and reliability.

It involves the parallel development of two lines of assessment: 
formative and summative assessment. Evaluation of educational 
achievements in a result-oriented education model implies ways of 
evaluating the results of training for a lesson and final work in a quar-
ter.

But updating the content of education, broadcasting the best experi-
ence of introducing new approaches to learning and teaching methods, 
should take into account the positive experience of the traditional. Syn-
thesis of traditional and innovative teaching methods will allow diversi-
fying the forms of conducting classes that activate students' cognitive 
activity.

In general, the level of the Kazakhstani secondary general education 
should correspond to the development objectives of the state and ensure 
its competitiveness in the modern world.

A modern teacher should react to all changes in the process of educa-
tion, and use in his practices all information and communication opportu-
nities of a new century.
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Abstract. The article considers the princess tomb found as a re-
sult of archaeological site on the Ukok plateau of the Altai territory, 
and the ancient concepts of its connection with mysterious forces 
interrelated with mythological thinking. Special attention is paid to 
the tattoo on the body and clothes at the burial of the “Ukok prin-
cess”, and the data that tell about the history and knowledge of the 
Huns, Saks, and Turkic eras has been analyzed. The distinctive signs 
in the tattoo and clothes of the princess are associated with mythi-
cal knowledge. The symbols like griffin as the guardian of the Altaic 
treasure, the larch stick and red belt are explained, and there are 
preliminary conclusions about the role of Ukok princess in the com-
munity, where she lived.    

Keywords: Turk, Altai, Ukok plateau, princess, griffin, Sphinx, bori-ana, 
Ochy bala.
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INTRODUCTION 
Altai Mountains as the birthplace of the entire Turkic khanate became 

the motive of many legends. Altai is also considered the place of man-
kind’s beginning. The treasures of the Altai Mountains are owned by four 
large countries as Kazakhstan, Russia, China and Mongolia. Altai pre-
serve all the treasures of past history.  The ancient historian Herodotus 
spoke of Altai-Altintag in his notes as a settlement of Saks in the East. 
The Huns, known in the history, also lived in the Altai Mountains, and later 
this territory was glorified by the Turks that are the heirs of the Saks and 
Huns. Altai is rich in ore and became the basis of many poems, tales and 
legends.  

The Ukok plateau of the mountainous Altai territory is known in his-
tory for its archaeological sites, inherent in the ancient Saki culture. This 
area was included in the territory of the Katon-karagai district, then the 
Russian Altai. If we pay attention to linguistic studies, the meaning of 
the word “ukok” means “chest”, which means “mountain plateau”, “hill” in 
the Kyrgyz language, and “uheg” means “pointed peak of a rock or a high 
mountain” in the Mongolian language. Its translation from the language 
of the Altaic people means “listen to heaven (heavenly power)”. In the 
ancient Turkic language it denotes the name of a month.       

MATERIALS AND METHODS
Ukok plateau is the valuable artifact of the Bronze Age which shows 

us the culture and tradition of people who lived in the territory of Kosha-
gash area. This discovery is called ‘Ukok princess’ or ‘Ochy bala’, and be-
longs to approximately III-II centuries BC. «Ochy bala» is a famous Gornyi 
Altai people’s epic about a brave woman. The objects of this article are 
artefact of «Ukok princess» and «Ochy bala» epic. Moreover, we used 
mythic motives and heroes in order to compare cultural heritages.  In 
order to deep investigate the importance of Altai princess in mythology 
we used research methods such as collecting materials related to this 
issue, analyzing and comparative methods in this research. Ukok prin-
cess is considered to be one of the largest archeological finding of the 
previous century, and both archaeologists and historians paid attention 
to this discovery in 1991. 



96

Process Management and Scientific Developments

In 1993, Siberian archaeologists under the leadership of the Russian 
academician V.Molodin and the historian N.Polosmak discovered a female 
burial ground near one of the Saki barrows on the mountain plateau in the 
territory of the Koshagash area. The discovery of the archaeological site 
was considered the largest archeological finding of the late XX century. 
According to scientists, the valuable artifact belongs to the Pazyryk cul-
ture of the Bronze Age. It is about the III-II centuries BC. The girl of about 
twenty-five, height 1 meter 70 cm, white skin, clothes made of fine silk, 
with a headdress decorated with gilded patterns, a red belt, a larch stick 
in her hand, and there are six red horses buried nearby. Horse equipments 
and jewelry disappeared due to the looting of the mound. During the ex-
cavations of the Berel burial ground we saw that the traditions of burial 
with horses are characteristic to the Saks culture. The mummy of a young 
woman, called “Altai princess” or “Ukok princess”, “Ochy bala”, preserved 
without damage. Local people called the place as “Ak katyn” (white queen). 

In ancient mythical narratives the griffin with the head of a woman 
is depicted as the protector of golden treasury of the Altai Mountains. 
All the attributes of the mummy in the mound are interesting. The red 
belt is a sign of fighting spirit, and usually people with high status wore 
it. According to mythical knowledge, larch sticks have unique properties 
characteristic to possessors of supernatural powers. The girl has a tat-
too, depicting a sacred griffin on her left shoulder.  Griffin is a winged 
mythological creature with the body of a lion and with the head of a golden 
eagle, sometimes a bird with the head of a man. It has sharp white claws, 
and sometimes golden wings. Griffin is a contradictory living creature that 
combines heaven and earth, good and evil at the same time. It also means 
domination over two elements: the earth and air. They serve as the guard-
ian of treasure and storehouse of gold. Such griffins are the guardians 
of Altai gold. The peculiarity is in the fact that they are depicted as a bird 
with the head of a woman. Archaeologists determine that images of birds 
are often found in ornaments of Saks. We can say about the winged wolf 
as the Hun or Turkic type of winged griffin. The mythical motive about two 
wounded children and a wolf-mother in the Chinese written annals indi-
cates the basis of the narrative about the Huns’ considering themselves 
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descended from the wolf [1, 65-66]. According to A.Sarai, tengri wolf is a 
flying winged wolf. It is found in the epic “Oguz-name” as follows: “in one it 
is visible on the top of a glacial mountain, in the other among the colorful 
clouds” [2, 25]. The fact that anthropomorphic images are winged dem-
onstrates the free imagination of nomads wandering in space. Kok bori 
(gray wolf), that is, the winged bori-ana (wolf mother) is considered the 
sacred mother of a tribe. The bori-ana totem can be reasonably associ-
ated with the era of matriarchy.   According to legend given by T.Zhurtbai, 
in a deserted steppe a lonely, helpless and wounded child meets bori-ana 
(wolf-mother), which lost its cubs, and bori-ana feeds the child. Thus, the 
child gets used to bori-ana and subsequently kok bori (tengri wolf) will be-
come the spirit of worship of the Turkic people [3, 34-35]. In another legend 
one of the descendants of Kok bori (the child rescued by bori-ana) turns 
into a white goose during the war [3, 35]. The story of the “winged wolf” is 
combined with the transformation of the descendant of Kokbori (nursed 
by bori-ana) into a white goose. 

In the Mongolian part of Altai there is a drawing of a wolf feeding a baby 
on the balbal (stone sculpture) of Bogeti. Scientists suggest that this is a 
trace of the Turkic Kaganate era. Now we remember the myth about the 
foundation of Rome city. The name and construction of this city is associ-
ated with Romulus, who was considered its first king. Amulius threw the 
twins Romulus and Remus into the Tiber river, but they were saved and a 
she-wolf fed them. This mythical motive became the object of art. In Rome 
there is a monument to a wolf feeding two children. If you look at them the 
connection between the two exhibits is obvious. The manifestation of the 
bori-ana totem in Altai and Rome through a valuable heritage as monu-
ments should be considered in contact with the nomads. The beginning of 
the symbolism of the winged wolf comes down to this bori-ana.  

The image of the griffin reminds us the motives about such creatures 
in the world mythology. In the ancient Greek mythical story about Oedipus, 
taken as the basis of the tragedy of Sophocles “Oedipus the King”, one of 
the characters, the Sphinx is described in this way: “he has the head of a 
woman, the body of a lion, with sharp claws and special large wings” [4]. 
This monster-shaped anthropomorphic creature, sitting on a rock at the 
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entrance to the city, puzzles people passing by and demands that they 
guess. The people who could not solve the riddle are thrown down from 
the cliff, and not a single passing by was left alive.Once, escaping from his 
fate, Oedipus reaches this city. The Sphinx posed the riddle to him. Oedipus 
decided to solve this riddle, thinking that it is better to die at the hands of 
this monster than wandering aimlessly. The riddle of the Sphinx: “a living 
being walking on fours (legs) in the morning, on twos at noon, on threes in 
the evening, the more legs, the less strength”. Oedipus easily guesses this 
riddle. “Your riddle is very easy. This is a human being. In early life a person 
takes his first step and crawl, in his adult life he walks on two legs, in his 
old age he has a walking stick”. Hearing the solution to the riddle, the 
Sphinx throws herself over a cliff. In the case the riddle is not solved, the 
person who could not solve, and if it is solved, then the Sphinx must die. 
The Sphinx with women’s nature puts an end to her fate by this action. 
Thus, the destruction of female domination is implied in the narrative of 
the myth.Anyway, the Sphinx possessed supernatural power. Many people 
died at her hands. The sphinx-griffins that held special power and author-
ity, became the patrons of sacred female healers or shamans in subse-
quent years.Another hinting significance in this analysis, along with philo-
sophical scientific conclusions, that attracts attention is that the Sphinx 
has the head of a woman and is female. According to her appearance, she 
is valiant and energetic like a lion, quick and free like a bird, and a predator. 
This is an anthropomorphic creature, containing all the characteristic fea-
tures of the most powerful creatures of heaven and earth. A female ruler 
with a pleasant character in the era of female domination (matriarchy) 
appears in the form of a frightening monster during the establishment of 
male domination (patriarchy). This is evidenced by the image of Zhalmauyz 
kempir (old witch) in the folklore of the world. The heroes of fairy tales that 
resisted countless troops could not withstand Zhalmauyz kempir. Only the 
bravest ones could defeat her. The folklorist S.Kaskabasov explains such 
features of “a representative of all evil in the world” (Zhalmauyz) as “the 
second-degree phenomena, the result of patriarchy” [5, 73]. He says that 
Zhalmauyz is the image of an old mother and “a leader of maternity pecu-
liar to God” in the ancient rite, thus “the woman-leader is taken as Zher-
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ana (Earth-mother)” [5, 73]. There are many examples of the motives about 
“Zher-ana” that begin with a mythical worldview and continue in artistic 
knowledge. As a formed traditional poetic image “Zher-ana” archetype 
hold a place in the consciousness of mankind.  The female ruler was not 
an ordinary person, she had supernatural power. She was a particularly 
honorable person in the tribe, possessing the qualities of quackery, heal-
ing, clairvoyance and divination. The Sphinx who told the riddle to Oedipus 
also had such properties. Her portrait image reflects a deep symbolic 
meaning. The mythological prototype of the Sphinx and Zhalmauyz kempir 
in a monstrous form is a ruler and matriarchal personality. Such charac-
ters evolved from a positive hero to a negative one on the path of their 
evolutionary development. The reason is the legality of social develop-
ment. In the period of female domination falling and establishment of 
male domination there was a tough and great battle. A woman who was 
once a patron and admirer of a tribe cannot voluntarily give up power. We 
remember Tiamat, a female monster floating freely in an endless ocean in 
the Sumerian mythology. Everyone is afraid to go and open a war against 
her. Only one hero Marduk goes into battle against Tiamat and destroys 
her. Tiamat’s death and the creation of heaven and earth of her body mean 
the end of matriarchy and the beginning of patriarchy. They said that cha-
otic state was replaced by new order in the world and everything made 
sense. In the ancient Kazakh epic “Kula mergen” Zhalmauyz persecutes 
Kula mergen (the main character). In the fairy tale “Altyn saka” she makes 
bai (a wealthy man) give his son to her, intimidating him. In the epic “Er 
Tostik” she pursues the Tostik (hero of the epic). Zhalmauyz (later Mystan 
kempir) acting as a negative character in the folklore is a kind of matri-
arch leader mentioned above that undergo transformation. The person 
who had been the ruler subsequently turned from a protagonist hero into 
an antagonist hero as Zhalmauyz or Mystan kempir.    We are talking about 
female gods in the ancient world myths as a mythical prototype of the 
matriarch’s images. Female living beings played a special role in the sto-
ries about the beginning of the world creation. The Earth is known for its 
female nature. Gaia in the Greek, Ki in the Sumerian, Umai in the Turkic, and 
Yin in the Chinese myths are the humanized images of the Earth. Many 
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scientists suggest that the era of chthonic mythology began with time im-
memorial and ends in the II century BC. Since this was the era of female 
domination, worship of the Great Mother God prevailed. So the cults as the 
Egyptian Tefnut, Greek Gaia, and Roman Tellur appeared. These characters of 
earthly nature were recognized to have the ability to fly in the sky. The my-
thologization of the whole creation is directly related to the worldview. The 
active participation of women in power, thanks to their strength, skills and 
intelligence, agility and vigilance, as one of the sources of life, is manifested 
in the image of ancient rulers. The cult of a female leader was associated 
with her different activities and functions. She is not only the protector of 
her people, but also has amazing qualities, and therefore, it can grapple with 
invisible creatures that harm human. Folklorists explain the appearance of 
female shamans in this way. Shaman women did not “disappear” with the era 
of matriarchy. There are many motives that in the era of the patriarchy they 
were engaged in influential actions helping the men and khans’s wives due 
to their supernatural powers and tricks. S. Ualikhanov wrote: “women with 
the spirit called elti. They are also shamans” [6, 183].    There is some evidence 
that the princess, who lived in her eternal settlement on the Ukok Plateau of 
the Altai Mountains, worshiped the matriarchs of ancient eras and consid-
ered herself their legal heir. The main feature of this evidence is the tattoo 
in the image of mythical griffin on the body of the princess. The griffin, keep-
er of treasures, is the protector of the hearth, which is the most precious 
thing for mankind. The meaning of the golden treasury symbol points to that. 
It means that if Altai is the golden center of the ancient Turks, the griffin with 
the head of a woman and the body of a bird is its protector. The connection 
between the woman-mother, defending her hearth and the griffin defending 
the treasury in her settlement can be explained in terms of artistic symbol-
ism. We consider that the appearance of symbols is associated with ancient 
traditions, faith in the magic words, and signs or superstitions connected 
with them. As you know, a system of various symbols was formed in order to 
speak using subtext, hint, and signs.The larch stick in the hand of Ukok prin-
cess is also an important attribute. It is a part of the tree of life, growing in 
the center of the Earth. Permanent attribute of motives about the saints, 
druids, shamans is their sticks in their hands. A person that holds a small 
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part of a giant tree, belonging to three worlds – the past, present and future, 
are connecting the worlds of the living and the dead, that is, a human being 
of two worlds. The larch is an evergreen tree and symbol of stability, eternity, 
and strength.   The red belt of the young princess is also a sign of her high 
status and exalted spirit. Another name of Ukok princess is “Ochy bala”. Ochy 
bala is a brave woman, the protagonist of the Altai epic “Ochy bala”. The epic 
was first published in 1951 according to Alexei Kalkin, the narrator of the 
Gorny Altai peoples [7]. The Altaians believe that the mummy on the Ukok 
plateau is the hero of this epic. Ochy bala is the image of the queen that ap-
pears in the poem as a courageous hero, fighting the enemy to defend her 
country. Once, the Altai people were subjected to violence by the enemy. 
Ochy bala fought against the army of Kan-tagdy-Bi and killed Ak-dala, Kan-
tagdy-Bi’s son. But Kan-tagdy-Bi resurrected his son and went to battle 
again. Ochy bala went to the enemy’s place to uncover the mystery of Kan-
tagdy-Bi’s power. On this way she met various mythical creatures. She had to 
fight the blue bull, a messenger of Yerlik, the king of the Netherworld. On 
advice of her horse Ochy-Deren, she turned into a golden eagle and defeated 
the blue bull. Due to her agility and cleverness, she revealed the secret of 
Kan-tagdy-Bi. The secret of his strength was a nonahedral blue stone, hid-
den in a golden chest. Ochy bala found this blue stone and defeated the 
enemy. She protected her people and land. In one of the legends Ochy bala 
turns into the moon and her horse Ochy-Deren into the star Urker (Pleiades), 
and they rise to the sky.   The main character of the epic “Ochy bala” explains 
her origin in the framework of mythological knowledge. “Father is a moun-
tain forest of dense pine. Mother is a sheer cliff”. It is stated in the language 
of the epic as follows: 

Kara taika (ny) atam tegen/ Қара орманды әкем деген 
/ Calls dense forest as her father,Katu jardy anem tegen/  Қара 
жарды анам деген / Calls sheer cliff as her mother,Pazhyn piler 
kaany jоk/ Басын иер қағаны жоқ / No kagan (khan) to bow her 
head,Pashkaratyn pashsyzy jоk/  Басқаратын басшысы жоқ / No 
chief to lead,Eki le tungei emdi poilu/ Бірдей екі ерекше қыз /Two 
similar unusual girls Emdi mynda jurtai pargan/Бағзы күнде тірлік 
кешкен/ Lived since very early times [8, 86].
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It says that the eldest of two sisters Ochyra Mandi had the gift of clair-
voyance. Ochyra Mandi led the household and people, and Ochy bala was 
engaged in hunting, not interfering in her sister’s business. She was es-
pecially courageous, proud and freedom-loving... That’s how Ochy bala is 
described in the epic...

In the myths of the Altai peoples Ochy bala – White queen – Ice 
maiden is on guard at the gates of the underworld in the center of the 
Earth. She does not let evil forces that frighten people and violate vital 
harmony out of the underworld. The White queen is the soul that keeps 
the mystery of the universe creation and eternal life. In her twenty-five 
years she left this world in order to protect peace and harmony, and 
not to release evil forces from the underworld. That is, she is the hero 
standing at the gates of two worlds “not alive and not dead” in mythical 
motives. One of such heroes is Korkyt ata of the Turkic people. After 
excavating the grave, local people said that disturbing phenomena had 
increased and therefore they sent a letter to higher organizations, ask-
ing for returning the princess to her burial place. The basis of the legend 
about the princess, standing on the border of the dead and the living, 
having own prophecy of conquering supernatural powers, and that her 
sister with the same unusual skill is also on one of these Altai plateaus, 
lead to ancient mythological knowledge.In conclusion, all the things 
of Ukok princess and the tattoo on her body indicate that despite her 
youth, this woman had an important role in society. Historical records 
and legends by local people show that the woman occupied a special 
place in the spiritual culture and social relations beginning with the an-
cient Huns and Saks, and continuing in the Turkic era. The unique relics 
found in the archaeological sites are also important artifacts. Particular 
respect for women, riding horses freely, fighting on the front lines along 
the men and defending their homeland is expressed in the solemn burial 
of Ukok princess.  We don’t know exactly who is this noble girl with a 
larch stick, dressed in a silk dress embroidered with gold, riding the 
red horse and fighting against her enemies. We know that she was not 
an ordinary person. Perhaps she was respected girl of the tribe, who 
fascinated everyone by her miraculous nature and deep knowledge of 
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secrets of nature. Maybe she protected them from enemies, various 
diseases, and evil forces. She may be virtue against to evil. Therefore, 
she became a hero of poems, legends, and deserved respect.  Ochy bala 
queen ... Altaic charming lady ... Ukok princess... A wonderful girl with 
these names awakens the descendants’ spirit and is wandering around 
the place of her ancestors in legends. We strive to uncover the truth 
from the legend, relying on artifacts.

CONCLUSION 
When one of the fragments of endless struggle between good and evil 

in the living space from mythical knowledge is described artistically and 
becomes folklore heritage, the artifacts indicating that folklore does not 
come out of imagination are valuable treasures found in the vaults. Now 
we can’t say that the events of legends appeared only from imagination 
and are far from the truth. The tomb of the princess on the Ukok plateau 
and the Altaic epic “Ochy bala” about this princess is a case in point. The 
brave princess who was the main hero of «Ochy bala» epic was buried in 
the Ukok plateau. As the main hero of this epic, her name occupied a spe-
cial place in the spiritual culture and in our people’s memory.   
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Abstract. The article deals with the peculiarities of psychophysi-
ological adaptation of students in Junior courses, classified for medical 
reasons to special medical groups. The study was conducted on the 
basis of the Omsk state University of f .M Dostoevsky, faculty of physical 
culture, rehabilitation and sports, at the Department of adaptive physi-
cal culture, with students with disabilities, referred to as a health spe-
cial medical group, 1-2 course, 34 students with disabilities, referred to 
health status to a special medical group. Analysis of the results showed 
the dynamics of the level of functionality of psychophysiological ad-
aptation and stress mechanisms of psychophysiological adaptation of 
students referred for medical reasons to the special medical group 
in physical education. Different levels of adaptive capacity and stress 
mechanisms of psychophysiological adaptation of students assigned 
for medical reasons to a special medical group in physical education 
classes allowed to determine the nature of the functional capabilities 
of the individual.

Кey words: psychophysiological adaptation, compensatory mecha-
nisms, students, medical groups

One of the main problems of adaptive physical culture is the study of 
the regularity of adaptive processes in students to exercise. Of particu-
lar importance are the studies of compensatory-adaptive mechanisms 
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in students with disabilities classified as medically indicated by a special 
medical group. At the present time, this issue must be considered from 
the position of psychophysiological adaptation, since tension and over-
strain of the emotional background of persons with disabilities are the 
main issue in the study of changes in the functional state of the human 
body [8],[9].[10].

The purpose of the study: to study the features of psycho-physiological 
adaptation in persons with limited health abilities, classified by medical 
indications to a special medical group before and after physical exertion.

1. Methods of research
The choice of methodical techniques was determined by the purpose 

and objectives of the study. To implement them, a methodological ap-
proach based on a comprehensive study of the adaptive reactions of the 
students of the study groups with the allocation of psycho-physiological 
potential is used, which makes it possible to obtain information about 
the psychophysiological state of a student with disabilities. Indices of in-
dividual and typological characteristics of the emotional sphere of the 
individual, subjective indicators of the functional state and state of health 
were determined using the standard techniques of Spielberger-Khanin, 
SAN, a stress test.

Based on the Spielberger technique, a procedure was developed for 
determining the level of functional capabilities of psychophysiological ad-
aptation and the level of tension of the mechanisms of psychophysiologi-
cal adaptation [1].

The research was carried out on the basis of Omsk State University,  
the faculty of physical culture, rehabilitation and sports, at the chair of 
adaptive physical training, with students, classified for health reasons to 
a special medical group, 1-2 courses. Studies were conducted in the morn-
ing classes in physical training, students were subjected to psychological 
testing before and after exercise (physical exertion). The experimental 
study involved, with their voluntary consent, 34 students with disabilities 
classified as health by a special medical group. The research was carried 
out at the beginning and in the period of the end of semester studies dur-
ing the educational process.
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The statistical processing of the obtained results of the investigated 
features was evaluated according to traditional statistical methods: mean 
values, variance. In the solution of the problem of equality of mean values   
and variances, the Student's test was used.

2. Results of the study and their discussion
The problem of psycho-physiological adaptation in persons classified 

as medical indications to a special medical group is key in predicting the 
success of mental and physical working capacity in conditions of study at 
a higher educational institution.

In the control group, assessment of psycho-physiological components. 
(70% (54,2 ± 6,3), 30% (37 ± 0,63), р≤0,05) of students before the beginning of 
classes and at 60% (51 ± 2.5), 20% (37 ± 0.63), 20% (26 ± 0.12), p≤0.05 of 10 ex-
amined after graduation, personal - in 70% (56 ± 1.6) p≤0.05), 30% (33 ± 1.6) 
and 80% (46.6 ± 2.63), 10% (36 ± 1.6) and 10% (24 ± 1 , 6), p≤0.05, respectively).

Subjective assessment of  emоtional stress in the experimental group 
allowed to note the presence of high, medium and low values   of situational 
anxiety (CT) before the beginning of physical education 16.6% (52.7 ± 1.22), 
66.8% (37.5 ± 0, 72), and in 16,6% (24,7 ± 1,22), p≤0,05, after the lessons it was 
41,6% (54,5 ± 0,22), 58,4% ( 35.9 ± 0.72), p≤0.05. Absence of significant emo-
tional loads, determines less pronounced situational anxiety.

The values   of personal anxiety (LT) having a genotypic nature, state the 
presence of high, medium and low values   of the index from 24 surveyed before 
the beginning of the classes: in 37.5% (54.3 ± 2.79), 58.4% (38 ± 1, 7), 4.1% (20 ± 0.65) 
p≤0.05, after graduation from 54.1% (57.6 ± 2.7), 45.9% (40.2 ± 1.7 ) p≤0.05.

At the end of the semester, the examination of students after physical 
training showed the following changes in indicators: the values   of situa-
tional and personal anxiety changes in values   in 37.5% (51.5 ± 2.7), 62.5% (37.3 
± 1.7) p ≤0.05 and 32.5% (59 ± 2.9), 67.5% (38.5 ± 0.75) p≤0.05, respectively.

Mean values   of the level of functional capabilities of psycho-physiolog-
ical adaptation in the control group before the beginning of the classes 
- 93.5 ± 4.7, p≤0.05 and after the classes ended - 82.2 ± 4.5, р≤0.05. In the 
experimental group at the beginning of the semester - before the begin-
ning of the classes - 80,2,3 ± 4,1 and after graduation -92,1 ± 5,5 and at the 
end of the semester - 85,8 ± 4,8, р≤0,05 . As studies have shown, the level 
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of functionality increases by the end of physical training. The tension of the 
mechanisms of psycho-physiological adaptation is also characterized by a 
decrease in the level by the end of physical education

An analysis of the level of anxiety in the group of subjects showed that 
the reactive (situational) anxiety in the students showed up insignificantly 
compared with personal anxiety, which determines the individual sensitiv-
ity of students to stress. A high level of anxiety indicates the possibility of 
a conflict situation, nervous breakdowns and psychoemotional instability. A 
high level of personal anxiety indicates the presence of a neurotic conflict, 
with emotional and neurotic breakdowns, psychosomatic disorders.

The obtained results made it possible to determine the level of functional 
capabilities of psychophysiological adaptation, as well as the emergence of 
stress mechanisms of psychological adaptation in students, classified by 
medical indications to a special medical group in physical education. The 
indicators of personal and situational anxiety were used in accordance with 
the methodology for determining the level of functional capabilities of psy-
chophysiological adaptation in students. This technique allowed us to deter-
mine the level of tension of the mechanisms of psychophysiological adapta-
tion, which can be estimated on the difference between the situational and 
personal anxiety of the subjects. The results of the study make it possible to 
determine the various levels of adaptive capabilities and the stresses of the 
mechanisms of psychophysiological adaptation of students who are classi-
fied by medical indications to a special medical group in physical education.

Assessment of stress resistance in the control group showed the pres-
ence of high, medium and low values   of stress resistance: in 30% (10) there 
was a high degree of stress resistance before the beginning of the classes, 
the average - in 70% (10). After classes, the following values   were found: a 
high degree of stress-resistance - in 20% (10), middle - in 70% (10), low in 10% 
(10). The presence of high and low values   was also noted in the experimental 
group: before classes - 29.1%, 66.1% and 4.1% (24), respectively. After classes, 
the average values   to 70% (24) increase slightly and there are no values   of 
a low degree of stress resistance. At the end of the semester after physical 
training, the values   of the quantitative indicators were noted: a high degree 
of stress resistance was noted in 37% (24) of the examined, 12.5%   (24) of low 
stress resistance and 50% (24) - moderate stress resistance.
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The problem of adaptation to physical exercise is not only biological, 
but also social significance due to the close dependence of adaptation 
mechanisms and human health. уровне [7], [8].

The normal state of life is characterized by the presence of the 
body's equilibrium with the environment and the maintenance of home-
ostasis within the system. Any change in the level of functioning leads to 
a reorganization of the systemic activity of the organism with the aim of 
achieving the necessary final result by moving to a new level of regula-
tion, by using reserve capabilities, involving new ones and eliminating 
unnecessary links in the systems. Long-term tension of the regulation 
system can lead to its overexertion, and in the future - to depletion of 
protective mechanisms, decrease of the body's functional capabilities 
[2].

A high level of anxiety indicates the possibility of a conflict, nervous 
breakdowns and psycho-emotional instability. Personal anxiety is activat-
ed when certain stimuli are perceived by a person as dangerous, associ-
ated with specific situations, threats of well-being, self-esteem, prestige 
and others. Situational or reactive anxiety as a condition is characterized 
by subjectively experienced emotions: stress, anxiety, nervousness and 
the consequence of very high reactive anxiety can be violations of atten-
tion (concentration, stability, switchability, etc.) and fine coordination of 
movements [3], [4]

The obtained results make it possible to characterize the different 
levels of adaptive capabilities and the stresses of the mechanisms of 
psychophysiological adaptation of students who are classified by medical 
indications to a special medical group in physical education [9], [10].

Evaluation of the level of functional capabilities, the tension of the 
mechanisms of psychophysiological adaptation, studies of subjective 
characteristics of health, working capacity and emotional background 
before and after physical education classes makes it possible to build 
a prognostic model for identifying students with low and high functional 
and adaptive capabilities, to improve the organization of physical perfor-
mance, which should facilitate realization of the goals of increasing the 
adaptive capacity of the organism, and quality of life and health [5], [6].



110

Process Management and Scientific Developments

Bibliography

[1]. Кокун О.М. Системний підхідякметодологічна основа 
психофізіологічного забезпечення діяльності людини // Актуальні 
проблемипсихології. – Т. V: Психофізіологія. Медичнапсихологія. 
Генетичнапсихологія / За ред. С.Д. Максименка. – К.: Нора-Друк, 2002. 
– Ч. 1. – С. 55 – 68.

[2]. Kelsey R.M., Soderlund K., Arthur C.M. cardiovascular reactivity and 
adaptation to resurrent psychological stress: replication and extension // 
Psycophysiology. – 2004. – Vol. 41, No 6. - Р. 924.

[3]. Vorobyova TG, Dementieva EV, Turmanidze VG, Turmanidze AV, Psy-
chophysiological adaptation of students in the period of training; Bulletin 
of the Nizhnevartovsk State University. - 2016.-No 2.-С. 59-65.

[4]. Kolobkov PA, Evseev SP, Tomilova MV, Malits VN, Creation of condi-
tions for physical training and sports for people with disabilities and disa-
bled people; Adaptive physical culture. No. 4 (60). -FROM. 2-8.

[5]. Neretin V.F. Forming a healthy lifestyle among young people through 
physical culture, In the collection: Actual problems of modern general and 
vocational education, Collection of articles on the materials of the All-Rus-
sian Correspondence Scientific and Practical Conference. 2015. pp. 138-141.

[6]. A.S. Fetisov, S.S. Mikhailov, D.A. Beshenets Physical culture as a 
means of impellent culture of a student's personality. Bulletin of the Voro-
nezh State Technical University. 2014.-T. 10.- No. 5-2 .- P. 257-262.

[7]. Dragic O. A. Analysis of morphofunctionalchangability of adolsent stu-
dents in the environment of Ural Federal District / O. A. Dragic, C. A. Sidorova, 
E. A. Ivakina, S. V. Zobnina  // Life Science Journal. 2014. No 11(11s).  P. 595-598.

[8]. Nikulina, A.V. The physiological basis for improving the adaptogen-
esis of undergraduate students. / A.V.Nikulina: dis.doktorbiol.nauk. - Che-
boksary, 2014. - 439s.

[9]. Vinogradova AA Adaptation of students of junior courses to study 
in high school / AA Vinogradova // Education and science. Izvestiya Ural 
Branch of the Russian Academy of Education. - 2008. - No. 32.- P. 37-48.

[10]. Shakirova O. V., Stepanova I. S., Kiseleva E. V., Formation of the moti-
vation and value component of the physical culture of the personality of stu-
dents of a special medical group in the conditions of the physical culture and 
recreation environment; Adaptive physical culture .- 2015.-v. 4 (64) .- Р. 6-10.



111

Process Management and Scientific Developments

OBJECTIFICATION OF ASSESSMENT OF MENTAL STATES 
OF PRIMARY SCHOOL STUDENTS

Menzul Elena Vladimirovna
Candidate of Psychological Sciences, Associate Professor
Head of Department
Ryazantseva Natalya Mikhailovna
Senior Lecturer
Kuvshinova Natalia Yuryevna
Candidate of Psychological Sciences., Associate Professor
Samara State Medical University

Intensification of the educational process, in-depth study of sub-
jects, the introduction of new educational technologies, etc. unfortu-
nately, in addition to positive results, they also bring a negative effect 
- a deterioration in the psychosomatic health of children. The fact that 
mental states are an indicator of the psychosomatic well-being of a 
student determines the need to explore the possibility of obtaining 
their objective assessment. The solution to this problem will allow, in 
our opinion, not only to correctly assess the state of the student, but 
also to choose appropriate forms and methods of pedagogical influ-
ence, to correctly organize the conditions of activity and, thus, prevent 
the emergence of negative mental states that provoke psychosomatic 
disorders.

In our opinion, at the present stage, the researchers ’priority should 
be the search for methods that make it possible to objectify the assess-
ment of mental states in educational activity, which will make it possible 
not only to comprehensively assess the impact of the academic load on 
the psychosomatic health of the student, but also to develop adequate 
measures for its correction. 
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The choice of methods for studying mental states should be based on 
the principle of systemicity, which involves the study of mental states in 
accordance with their level organization, the principle of unity of the exter-
nal and internal manifestations of the mental state, and the principle of ne-
cessity and sufficiency, limiting the set of methods to selected indicators 
corresponding to the levels of response, and suggesting the possibility of 
combining the obtained indicators into a common integrated assessment. 

It is proposed to use a set of methods as diagnostic tools. The question-
naire “Typical mental states of students in educational activities” (Menzul E.V., 
Ryazantseva N.M.) aims to study the mental and social level of manifestation 
of the mental state of the student. The mental component is revealed by 
studying the student’s self-esteem of his experience. Social - through the 
assessment of the student’s mental state by the teacher based on external 
observation of the student’s behavior. This technique allows you to: a)to iden-
tify mental states that students, in terms of their self-perception, experience 
most often in the learning process; b) to investigate the nature of the change 
in the mental states of students when the educational situation changes (out-
side the assessment situation and during the survey), c) to assess the qual-
ity of the assessment of the mental states of schoolchildren by the teacher 
based on a comparison of the estimates given by the student and teacher. 

The methodology "Assessment of the physiological component of 
the mental state in the situation of the impact of the training load" 
is aimed at studying the nature of changes in physiological parameters 
under the influence of the training load. As a base, we use the method of 
monitoring indicators of the cardiovascular system (control of heart rate 
parameters), which is widely used in medicine in the study of functional 
conditions. This method allows you to identify the tension in the function-
ing of the cardiovascular system, due to emotional response or intense 
processing of information.

Since it is difficult to diagnose the physiological level of a mental state 
using a hardware technique in natural conditions of educational activity 
in real time, a model experiment is used to reproduce a situation that 
provokes a state of psychophysiological tension in laboratory conditions 
as close as possible to natural ones. 
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The formed complex of psychodiagnostic tools allows you to deter-
mine the qualitative uniqueness of the mental state at all levels of its 
manifestation (physiological, mental, behavioral), compare the indicators 
obtained as a result of using different methods, and based on them form 
typical psychophysiological groups of students. 

Our study was carried out in three stages: 1) diagnosis of the mental 
level of the mental state (the nature of the change in the mental state of 
students when changing the educational situation was studied: outside 
the assessment situation (hereinafter “at school”) and in the assessment 
situation (“during the survey”); 2) diagnosis of the social level of the mental 
state (the nature of the change in the quality of the teacher’s assessment 
of the mental state of students when the educational situation changed) 
was studied; 3) the diagnosis of the physiological level of the mental state 
(the nature of changes in physiological parameters was studied under the 
influence of the training load and without it).

The study involved 429 people: 410 students in grades 2–5, as well as 19 
teachers working with them.

The study of the mental level of manifestation of the mental state 
made it possible to determine the conditions that children experience 
in the process of educational activity ("at school" and "during the sur-
vey"). The data obtained indicate that typical mental conditions in both 
situations of the impact of the workload are doubt (30% - “at school” / 
50% - “during the survey”), concentration (38/43%), fatigue (62/38%), fear 
(28/43%), anxiety (38/44%), joy (51/23%). Atypical - surprise (15/10%), sad-
ness (12/8%), shame (7/8%), admiration (11/8%), inspiration (17/11%). An 
increase in the teaching load in the “during the survey” situation leads 
to a change in the spectrum of mental states experienced by students. 
So, there is a significant increase in the number of children experiencing 
states of doubt ((30 → 50%) φ * exp. = 3.5 at p≤0.01), helplessness ((10 
→ 29%) φ * exp. = 2.7 at p≤0.01), fear ((28 → 43%) φ * exp. = 2.6 at p≤0.01), 
insight ((18 → 33%) φ * exp. = 2.4 at p ≤0.01). The decrease in values is 
expressed by such states as boredom ((28 → 6%) φ * exp. = 2.7 at p≤0.01), 
fatigue ((62 → 38%) φ * exp. = 4.9 at p≤ 0.01), anger ((23 → 7%) φ * exp. = 
2.1 at p≤0.05), resentment ((34 → 8%) φ * exp. = 3.4 at p≤0, 01), joy ((51 → 
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23%) φ * exp. = 4.8 at p≤0.01), happiness ((34 → 14%) φ * exp. = 3 at p≤0.01). 
(The significance of the differences was determined by the Fisher angular 
transformation method: φ * exp. = 7.2 (φ * crit. = 2.31 for p≤0.01; φ * crit. = 
1.64 for p≤0.05). 

Mental states, most often experienced by children in both situations 
of the educational load exposure, represent all groups of mental states: 
active positive, active negative, passive negative and neutral states. 
Therefore, it is impossible to draw a conclusion about the most typical or 
atypical groups of mental states. It should be noted that tense negative 
states during the transition from the situation "at school" to the situa-
tion "during the survey" show an increase in indicators. These are states 
of doubt, concentration, helplessness, anxiety, fear. Neutral mental 
states of pleasure, calmness and active positive ones - joy and happi-
ness that determine the psychological well-being of schoolchildren, on 
the contrary, occur when moving to a survey situation, they are charac-
terized by a decrease in values. 

In a survey situation, all classes are characterized by a common spec-
trum of the most frequently experienced mental states. The number of 
mental states for which there are no significant differences between 
classes increases upon transition to a survey situation (compare: calm, 
helplessness, boredom, tiredness, fear - “at school” and surprise, 
calmness, boredom, tiredness, sadness, helplessness, anger , 
shame, resentment, anxiety, admiration - “during the survey”).  

The study of differences in the spectrum of experienced mental states 
in males and females revealed the only significant difference in fear (mp - 
27% / fp - 62%: φ * exp. = 7.2 (p≤0, 01)) and only in the “at school” situation. 
In our opinion, this fact is due to the fact that school fears, characteristic 
of boys, are caused primarily by the control of knowledge, while in girls 
they are caused more by the educational activity itself, by relations with 
teachers, peers, i.e. events of school life in general.

Analysis of teachers' answers (social level of mental state) revealed 
the structure of their assessment: the correct recognition of the stu-
dent’s mental state (the indicated mental state is presented in the stu-
dent’s answer), “ignoring” the student’s mental state (the student notes 
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this mental state, but the teacher does not recognize it), attributing to 
the student the experience of a mental state (this mental state is absent 
in the student’s answer), which formed the basis for further calculations 
allowing pour quality teacher assessment of mental state of students.

Taking for 100% affirmative answers of students on a specific mental 
state, we determined the percentage of recognition by teachers of this 
mental state. We can say that teachers are more likely to not recognize 
the status of their students than recognize - the recognition rate does 
not exceed 37%. To determine the statistical relationship between the as-
sessment of the mental state given by the student and the assessment 
of the student’s mental state by a teacher,  the contingency coefficient Q 
and the association coefficient F were used. The calculation of the sta-
tistical relationship showed that between the student’s assessment and 
the teacher’s assessment, the statistical relationship of the variables is 
either absent or very weak (Q ranging from 0.5 to –0.3; F ranging from 0.2 
to –0.04).

Given the generally low quality of recognition of students' mental 
states, teachers recognize neutral mental states relatively better, in both 
situations. Worst of all they recognize passive negative mental states.  

Comparison of the list of mental states indicated in the children's an-
swers as the most typical with the list of relatively recognized mental 
states by teachers revealed a coincidence in only four states - concen-
tration, anxiety, joy in the situation “at school” and doubt “during the 
survey”. Thus, teachers do not recognize mental states of fatigue, re-
sentment, happiness, typical of students in “at school” situation, and in 
a survey situation - concentration, fatigue, fear, anxiety, and insight. 
Thus, the organization of the learning environment, the student’s activi-
ties during the lesson is planned and carried out without taking into ac-
count his subjective experiences of the situation. Of particular concern 
is the poor quality of recognition of conditions such as fatigue, anxiety, 
fear, helplessness, resentment, anger - negative mental states that 
are more likely to provoke the development of psychosomatic disorders.  

When analyzing the quality of assessment by teachers of the students' 
mental states, the responses of children and teachers were compared 
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taking into account the structure of pedagogical assessment (attribution, 
recognition, ignoring). It was found that the indicators of recognition and 
attribution of mental states in both situations, the effects of the training 
load are approximately equal, and the differences between them are not 
characterized as significant (φ * exp. <1.64 at p≤0.05). 

The study of the influence of the gender factor on the quality of the 
teacher’s assessment of the mental state of students made it possible to 
determine that in a situation “at school”, teachers better recognize girls' 
state of fear (w.p. - 10%, m.p. - 2%: φ * exp. = 1.91 (p≤0.05)) and concentra-
tion (w.p. – 23%, m.p. –11%: φ * exp. = 2.56 (p≤0.01)), and in boys - fatigue 
(m.p. - 23%, w.p. - 12% φ * exp. = 2.31 (p≤0.01)). At the same time, teachers 
are more likely to attribute the state of concentration to girls than to 
boys. In the “during the survey” situation, teachers more easily recognize 
the state of surprise (m.p - 14%, pp - 0%: φ * exp. = 2.52 (p≤0.01)) and 
insight (m.p .17%, w.p. - 0%: φ * exp. = 2.08 (p≤0.05)) in males. The results 
obtained allow us to speak about the absence of a fundamental influence 
of the child’s sex on the quality of recognition by the teacher of his mental 
state. 

The influence of the personality factor on the quality of recognition 
of mental states takes place: for individual teachers, explicit preferences 
are determined in attributing certain mental states to children. However, 
it should be noted that indicators of the significance of differences in the 
quality of assessment of mental states between teachers within parallels 
both in the survey situation and in the “school” situation do not allow us to 
consider the influence factor of personal characteristics as fundamental.

Based on the results of comparing the assessments of students and 
teachers (the mental and social components of the mental state), it was 
concluded that there are discrepancies between the assessment of men-
tal conditions given by schoolchildren and teachers. 

In a model experiment aimed at studying the impact of the educational 
load on the mental state of students (physiological level), 96 people took 
part. A sample of participants in the first stage was compiled in such 
a way as to ensure the representation of all categories of students by 
gender and age. The results of the survey showed that within the physi-
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ological norm, in the context of the training load (“during the survey”), 54 
students (56%) remain - 21 girls (39%) and 33 boys (61%); In the risk group, 
where the norm for heart rate is exceeded, there are 41 people (44%) - 21 
boys (51%) and 20 girls (49%). An analysis of the distribution of students 
in the formed groups allowed us to conclude that there is no definite de-
pendence — the distribution is not due to the age or sex of the child being 
examined, but to the individual characteristics of his ANS. 

Comparison of the data obtained during the study using the methods 
“Typical mental states of students in educational activities” and “Assess-
ment of the physiological component of the mental state under the influ-
ence of the academic load” revealed significant differences, which allowed 
us to identify 8 possible combinations of assessments of the mental state 
(student, teacher, physiological control) and distinguish typological groups 
of students (Table 1). 

Table 1. 
Variants of the ratio of assessments of mental states

Option №
Assessment of 

the mental state 
by the child

Assessment of 
the mental state 
by the teacher

Physiological 
Control Data

The number of 
children in the 

group (%)
1 + + + 6
2 + + - 7
3 + - + 21
4 + - - 30
5 - - - 11
6 - + + 4
7 - + - 6
8 - - + 11

Note: "+" - the presence of a state of tension;
          “-” - absence of a state of tension;
1 – group of psychophysiological comfort (option 5, 7);
2 – group of psychophysiological discomfort (option 1, 3);
3 – group of false psychophysiological comfort (option 6, 8);
4 – group of false psychophysiological discomfort (option 2, 4).
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We characterize the selected typological groups of students. Psycho-
physiological comfort group (5, 7 variants of correlation of ratings). In both 
cases, the subjective experiences of the students with their state coincide 
with the data of objective state control. In this case, the 5th option seems 
to be the most successful, since, firstly, the objective control data indicate 
the absence of physiological tension, and secondly, the physiological con-
trol data are confirmed by the teacher’s assessment and the child’s as-
sessment. In option 7, the teacher ascribes to the child a nonexistent state 
of tension, although neither the child nor the physiological control data 
confirm this fact. In this case, only a correction of the teacher’s perception 
of the student’s mental state is required.

Group of psychophysiological discomfort (1, 3 options). In the first ver-
sion, a statement of tension is present in all assessments, which makes 
it necessary to carry out activities aimed at correcting the student’s psy-
chological well-being, and at organizing his educational activities, dosing 
the workload. In the 3rd option, the child’s assessment is confirmed by 
the functional diagnostics data (there is a state of tension), however, the 
teacher does not recognize this child’s condition, and therefore, the con-
struction of interpersonal interaction and the organization of the student’s 
learning activity (dosing of the study load) is inadequate, which provokes 
further occurrence psychosomatic disorders. In this case, it is necessary 
to carry out work with the teacher (in terms of correcting his perception 
of the mental state of students) and with the child (increasing his psy-
chophysiological resistance to the impact of the teaching load), as well as 
making changes to the organization of the student’s educational activity, 
dosing the teaching load taking into account his psychophysiological op-
portunities.

Group of false psychophysiological comfort (6, 8 options). The 6th op-
tion is also dysfunctional, because although the teacher sees the dysfunc-
tion of the child, which is confirmed by the physiological control data, the 
child himself does not notice the growing physiological discomfort. In this 
case, there is a decrease in the threshold of psychological sensitivity to 
a physiological state. In this case, the organization of educational activity 
adequate to the physiological capabilities of the student is necessary.
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The 8th option seems to be even more dangerous from the point of 
view of the physiological well-being of the student, when neither the child 
nor the teacher ascertain the presence of a state of tension, but accord-
ing to objective monitoring, physiological tension exists. With option 8, it 
is necessary to provide psychological assistance to the student, to make 
changes to the organization of his educational activity (dosing the teach-
ing load), as well as to teach the teacher to recognize the mental state of 
the child. 

Group of false psychophysiological discomfort (2, 4 options). The sec-
ond variant of the combination of assessments also seems to be unsuc-
cessful, since despite the fact that, according to objective monitoring 
of the child’s state, there is no physiological tension, he feels psycho-
logical discomfort, and this fact is confirmed by the teacher’s observa-
tions. In this case, corrective work is carried out both with the student 
and with the teacher. In the 4th embodiment, the child also experiences 
psychological discomfort and needs psychological support, but his self-
awareness is not confirmed by objective data. The teacher also does 
not record a state of anxiety or a state of fear. Therefore, both the 
psychological support of the child, and work with the teacher to teach 
him to recognize the mental states of students on the lesson becomes 
necessary.

The proposed set of methods for studying the mental state of stu-
dents in educational activities in practice involves the participation in its 
implementation of not only a psychologist, but also a medical profession-
al. It should be incumbent upon him to investigate the physiological level 
of the mental state. The generalization of the results, their interpretation 
and conclusion are assigned to the psychologist. He also carries out psy-
chocorrectional work.
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Annotation. The article is devoted to the study of a possible strat-
egy for the Taliban movement in the Central Asian region. Particular 
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fication of manifestations of international extremism in Central Asia, 
as a new springboard for the implementation of state projects of Is-
lamic radicals.
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The Taliban movement (activity is prohibited on the territory of 
the Russian Federation) has always shown particular interest in the 
Ferghana Valley - the nodal point of the region currently called Cen-
tral Asia (Uzbekistan, Kyrgyzstan, Tajikistan, Kazakhstan, Turkmeni-
stan). The Ferghana Valley is considered by the Taliban as a union 
territory in their desire to advance to the north of the Central Asian 
region. 

At the same time, not having sufficient resources for direct expan-
sion into the regions of Central Asia, the Taliban are looking for allies who, 
firstly, would have deep roots in this region and, secondly, would have reli-
gious authority among wide sections of Muslims Central Asian region. And 
how, at first glance, this would not look strange, the Taliban found such an 
ally in the person of Sufis - members of the organization “Army of Men of 
Naqshbandi Tariqah” or “Army of Naqshbandi”. 
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Traditionally, there was a view of Sufis as tough opponents of radical Is-
lamists, but, as M. Podkopaeva believes: “There are many examples of close 
relations between Sufis and Islamic radicals. To begin with, Ibn Taymiyah, 
an early forerunner of the Wahhabi teachings and the highest authority 
for many generations of Islamic radicals, was himself a follower of the 
“faithful Sufi sheikhs”, whose names he named. A very strong relationship 
with the Sufis was maintained by the purification radicals from the se-
nusiya movement. The Senusia movement itself in Algeria in the middle of 
the 19th century took shape as a Sufi brotherhood, but carried a significant 
charge of Wahhabi ideas adopted by its founder in Arabia” [5]. Therefore, 
unlike ISIS (activity is prohibited on the territory of the Russian Federation), 
the Taliban are not alien to the Sufi tradition. Moreover, the Naqshbandi 
tariqat has deep historical roots in Central Asia and acts persistently in 
promoting its influence in this region. Moreover, the religious views of the 
Taliban are not exclusively Wahhabi.

Yes, the Naqshbandi tariqah is busy not only with the preaching of tra-
ditional Islam. So, according to V. Prokhvatilov: “Sufis Naqshbandi began to 
prepare for guerrilla warfare back in 2002. In 2004, the Naqshbandi Army, 
created by the Sufis, participated in the battles of Fallujah and Samara. 
The army does not have a single command - the network structure makes 
it less vulnerable to foreign intelligence services” [6]. 

In addition, the Taliban associates with the Naqshbandi tariqah, firstly, 
the traditional prevalence of this Sufi brotherhood among the Pashtuns 
and, secondly, the powerful influence of the Deobandi school, i.e. modern-
ized Islamic radicalism.

Deobandism arose in British India at the end of the 19th century. as 
a movement for reform and the unification of the Muslim ummah under 
conditions of colonial rule and government by non-Muslims. The found-
ers of this movement were Mohammad Kazim Nanotavi and Ahmad Gan-
gohi, who founded the first madrassah in Deoband, in the Delhi region. 
The founders considered the opening of the madrasah an important step 
for the upbringing and education of young Muslims, who would revive 
the former glory of Islam, based on Sharia law, spiritual experience, Sufi 
practices. The deobandists, trying to protect the Islamic faith from any 
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innovations, rather rigidly interpreted the provisions of traditional Islam - 
rejected other directions, accusing their adherents of unbelief, seriously 
limited the position of women, demanded strict observance of Islamic 
rites, prayer practices, etc. 

At the same time, adherence to the Hanafi madhhab contributed to the 
growing popularity of the views of the Deobandists and the spread of their 
teachings, especially in South Asia. Many Deobandi madrasahs arose in Pa-
kistan, after its creation in 1947. Graduates of the madrasah were engaged 
in the propaganda of their views in various provinces of Pakistan, includ-
ing in Afghan refugee camps. The Tal-Taliban leadership had a significant 
impact on the Dar-ul-Ulum Hakkania madrasah, which was completed by 
many leaders and some Taliban field commanders.

In our opinion, “in such madrassas, the future Taliban got acquainted 
with the Deobandi tradition associated with the non-recognition of the 
tribal, communal, feudal hierarchy and the desire to create a single Muslim 
state. Hence the Taliban’s hostility towards the leaders of Afghan tribes 
and clans. Experiencing deep hostility to Shiites and Iran, the Taliban, at the 
same time, borrowed the idea of the Iranian Islamic revolution, and found 
the justification for it in the theories of such an ambiguous organization 
as the Jamaat Tablig movement (translated as “Outreach Society”), which 
became the connecting link between the teachings of Deobandi and the 
Taliban” [1; p. 17]. 

In addition, according to J. Bensi: “It were the representatives of Deoban-
di who ensured that the Afghans were trained in Deobandi madrassas by 
the work of the most authoritative for Pakistan, Abu l-Al Al Maududi, who is 
considered a reformer of Central Asian Islam based on the combination of 
Deobandi and Wahhabism. And it is precisely the concept of "theodocracy" 
of Maududi that was the basis of the Taliban movement "[2].    

In general, the Deobandi school has Naqshbandi roots and has a certain 
influence on the religious and political processes in Pakistan and Afghani-
stan. 

This analysis would be incomplete if we did not consider a certain link 
between the Taliban and the Deobandi school, namely the religious organi-
zation Jamaat Tablig.
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The Jamaat Tablig movement was founded in 1926 in colonial India by 
Muhammad Ilyas al-Kandahlyavi [7]. Muhammad al-Kandahlyavi believed 
that many Muslims are hypocrites because they do not read the Qur'an 
and do not pray. Therefore, al-Kandahlawi saw his main goal in instructing 
Muslims on the path of "true Islam."

By 1980, the Tablighi Jamaat movement had spread most widely 
to India, Pakistan, and Bangladesh. One of the reasons for the emer-
gence of this movement was the financial problem with the organiza-
tion of Deobandi madrassas. Therefore, Muhammad Ilyas al-Kandahl-
yavi, himself an active supporter of deobandism, decided to conduct 
missionary activity by the Jamaat Tablig preachers, combining them 
into groups of ten people and committing them to preaching, mainly 
among ordinary Muslims. This practice soon bore fruit - the organiza-
tion began to grow numerically and became widespread in various 
regions of Asia. So, at present, representatives of Tablighi Jamaat op-
erate in 150 countries.

The ideological attitudes of the Tablagovites are in many respects 
similar to the ideas of the Taliban movement, namely, the “attitude 
towards the defense of the “true” values and norms of early Islam; 
upholding the principle of monotheism (tawhid); overthrow of secular 
regimes in Muslim countries; creation of a world Islamic state (cali-
phate); the use of violent methods to achieve their goals [4; p. 104]. 
There are, of course, differences that impede the merger of these 
structures, so unlike the Taliban movement, the Tabulites consider 
the issue of Muslim unification as a natural process of the gradual 
Islamization of the world and therefore refrain from proclaiming the 
caliphate in the near future.

At the same time, despite the prevalence of the ideas of deoband-
ism, the Jamaat Tablig movement did not become monolithic, dividing into 
moderate and radical parts. The watershed was the idea of jihad and 
its interpretation by members of the movement. Representatives of the 
moderate part believed that jihad was a personal struggle against their 
own passions and vices, while the radicals advocated armed jihad as a 
struggle against infidels.
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As R. Bilalov notes: “The radical followers of the Jamaat Tablig sub-
sequently formed their own paramilitary organizations. Some of them 
fought in Chechnya in the 1990s. It is, in particular, about the grouping 
“Kharakat ul-Mujahidiin” [3].  

Radical Tablagh preachers actively conducted their activities in Pa-
kistan, especially visiting Afghan refugee camps. Thus, participants in 
foreign missionary groups undergo short-term training sessions, where 
they are assigned specific tasks for organizing preaching activities. It 
was under the influence of the missionaries of the Jamaat Tablig and the 
Deobandi madrassas that the ideological principles of the Taliban were 
formed. 

According to experts, a significant part of Islamic extremists are mem-
bers of the Jamaat Tablig in the past. Many immigrants from Central Asia, 
before leaving for Syria to participate in hostilities in the ranks of jihad-
ists, were engaged in missionary activities in the Jamaat Tablig.

Thus, the Taliban movement, the Jamaat Tablig organization, and the 
Deobandi madrassas are connected, inter alia, through the Sufis of the 
Naqshbandi tariqah. 

To date, the Naqshbandiya tariqah along with the Kadiriya tariqah are 
the two most influential Sufi orders in the Middle East, with Naqshbandi-
ya the most influential among the Sunnis of Iraq and Syria. According 
to V. Prokhvatilov: “Naqshbandi is a Sufi brotherhood (tariq), which re-
ceived this name at the end of the 14th century by the name of Muham-
mad Bahauddin Naqshbandi al-Bukhari. The worldview of the tariqa is a 
combination and adaptation of "moderate" urban mysticism, reflected in 
the doctrines of Abdul-Khalik al-Gidzhduvani, and the nomadic "Turkic" 
- Ahmad al-Yasawi. In relation to the authorities, the Naqshbandi Tariqi 
remains the only fraternity that considers it obligatory to come into 
contact with the authorities in order to influence their policies regarding 
the masses [6]. 

Members of the Nakshbandi tariqah became more active in 2003, when 
the Nakshbandi Army they created began to be replenished by people from 
various governance structures of Saddam’s Iraq and the Ba'ath Party. In 
fact, it was a military structure of the High Command for Liberation and 
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Jihad led by Isaat Ibrahim al-Duri, one of the deputies of Saddam Hussein. 
Therefore, it can be argued that the Army Naqshbandi group was created 
by decision of Saddam Hussein and with the participation of his closest 
advisers and senior functionaries of the Baath Party.

At the same time, some of the former officers and party officials 
of Saddam Hussein participated in the creation of the “Islamic State 
of Iraq” (at that time - ISI). Hence the absence of hostile relations be-
tween the Sufis of the Naqshbandi Tariqah and ISIS jihadists (banned 
on the territory of the Russian Federation). By the way, during the 
capture of Mosul by the Ishilovites, the Army of Naqshbandi assisted 
them and then formed the city administration. In addition to Iraq, the 
Naqshbandi Army took part in the fight against the Bashar al-Assad 
regime in Syria, but as an independent formation, rejecting the pro-
posal for close cooperation both from ISIS and the more moderate FSA 
(Free Syrian Army).

Given the presence of various religious extremist structures inter-
ested in destabilizing the situation in Central Asia, the Taliban movement 
should be considered the main beneficiary of the upcoming events, as it 
has more numerous trained militant structures, some heavy weapons, 
well-established funding channels, and of course, assistance from Paki-
stan's special services directly interested in aggravating the situation in 
this region. 

Thus, today, it can be assumed that the Taliban, despite certain fail-
ures in Afghanistan, still did not abandon its project to unite the Central 
Asian region under the banner of radical Islam and began to accumulate 
resources and search for allies before a decisive throw to Central Asia. 
Accordingly, if this plan is successful, the Central Asian region will for a 
long time become a zone of instability, the spread of religious and political 
extremism, terrorism, which directly threatens the border regions of the 
Russian Federation.



126

Process Management and Scientific Developments

References

1. Archakov M.K. The nature and roots of the ideological principles of the 
Taliban movement // Society: politics, economics, law. – 2018.– № 5. – P. 
15– 19.

2. Bensy J. Where did the Taliban come from? // NG religion.19.06.2002.
3. Bilalov R. From preaching to jihad. URL: http://islam-today.ru/

islam_v_mire/ot-propovedi-do-dzihada/ (Appeal date: 11.02.2018).
4. Krasinsky V.V. Who is who in international terrorism: reference book / 

V.V. Krasinsky, V.V. Mashko. – Moscow: INFRA-M, 2019. – 128 P.
5. Podkopaeva M. Neobaburism. Historical speculation underlying Tali-

ban claims for Central Asia URL:http://www.nnre.ru/politika/radikalnyi_is-
lam_vzgljad_iz_indii_i_rossii/p16.php (Appeal date 12.09.2019).

6. Prokhvatilov V. In Mosul, a revolt of the Naqshbandi Army broke 
out URL:https://argumentiru.com/world/2016/10/441765. (Appeal date 
15.09.2019).

7. Marc Gaboriau. Transnational Islamic Movements: Tablighi Jamaat 
in Politics URL: http://www.isim.nl/newsletter/3/regional/6.html (Appeal 
date: 17.01.2018).



127

Process Management and Scientific Developments

ACUTE HEART FAILURE AT PREHOSPITAL STAGE IN PATIENTS 
OF OLDER AGE GROUPS

Khusainova Dilyara Featovna
Candidate of Medical Sciences, Associate Professor
Ural State Medical University
Sokolova Lyudmila Aleksandrovna
Doctor of Medical Sciences, Full Professor
Ural State Medical University
Davydova Nadezhda Stepanovna
Doctor of Medical Sciences, Full Professor
Ural State Medical University

Abstract. The article analyzed 92 patients with coronary pulmonary 
edema, revealed the main feature of the clinical course - the development 
of acute heart failure occurred against a background of chronic heart 
failure, and therefore, it was not possible to achieve the target values of 
saturation and respiratory rate at the prehospital stage. The effectiveness 
of emergency treatment at the prehospital stage was to reduce symp-
toms or relieve pulmonary edema.

Keywords: coronarogenic pulmonary edema, ambulance, gerontology.

Introduction 
Unfortunately, the epidemiological aspects of acute heart failure (AHF), 

in contrast to chronic heart failure (CHF), in the Russian Federation are not 
well understood [2,3]. Among the total number of patients with pulmonary 
edema in 40-56% of cases, it occurs in patients with progressive heart failure 
on the background of atherosclerotic and post-infarction cardiosclerosis, in 
23-39% of cases complicates the course of hypertensive crisis [4]. The great-
est incidence of pulmonary edema, as well as the greatest difficulties in its 
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treatment, are encountered at the prehospital stage of emergency medical 
care [1,2]. According to the literature, up to 7% of all calls of ambulance crews 
are made to patients with acute left ventricular failure [2,3]. Hospital mortal-
ity with AHF is 4%, 30-day mortality is 5-10%, annual mortality is 20-40%. [1,4] 
AHF de novo occurs in 34-37% of cases, in the rest the reason for admission 
to the hospital was acute decompensation of chronic heart failure [3]. Thus, 
pulmonary edema in the Russian Federation remains one of the most dif-
ficult urgent therapeutic conditions requiring immediate hospitalization of 
the patient in the hospital and emergency medical measures.

Purpose of the study – to identify the features of the course of acute 
heart failure at the prehospital stage in patients of older age groups. 

Materials and research methods
A retrospective study was conducted on the basis of the MBU of the 

ambulance station in Yekaterinburg. Object of study - 92 emergency medi-
cal services call cards (EMS) of patients with AHF for 2019. 

The following criteria were evaluated: gender, age, time of onset of an 
attack, a history of cardiovascular disease, symptoms, electrocardiogra-
phy (ECG) data, hemodynamic parameters, call result, assistance provided 
and its effectiveness.

Criteria for inclusion of patients in the study: 
1. AHF Diagnosis at EMS Stage:

- Sudden onset with inspiratory dyspnea;
- Signs of acute left ventricular failure (orthopnea, paroxysmal 
dyspnea, moist rales to the subscapular line or above all pulmonary 
fields on both sides, peripheral bilateral edema);
- Signs of hypoperfusion (cold, wet limbs, oliguria, dizziness, possibly 
confusion);

2. Cardiogenic cause of pulmonary edema (acute coronary syndrome, 
hypertensive crisis, paroxysm of atrial fibrillation, decompensation of CHF).

3. Patients of senile age (according to WHO) from 75 years.
Study exclusion criteria:

1. Death at the prehospital stage (before the arrival of the brigade, in 
the ambulance and in the presence of the EMS brigade).
2. Age of patients less than 75 years.
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The average age of patients was 82.2 ± 11.4 years. By gender, the distri-
bution of patients is as follows: 28 men (30%) and 64 women (70%). Statis-
tical analysis of the material was performed using the program Statistica 
9.0. When describing indicators in the form of alternative variables, the 
number of patients and the percentage (in percent) are given. The char-
acter distribution of signs was evaluated using the Kolmogorov-Smirnov 
test. Quantitative traits are presented in the form of M ± SD, the signifi-
cance of differences was estimated using the Mann-Whitney test. Differ-
ences were considered significant at p <0.05.

Research results
The condition of all patients by the EMS team is regarded as serious. 

The duration of the attack from the moment of deterioration of the condi-
tion of the patients to the call of the EMS team was 11.26 ± 4.46 hours. Per-
haps the insufficient urgent treatment of patients for EMS is due to the 
fact that all AHF developed against the background of CHF and patients 
did not timely focus on shortness of breath and peripheral edema. All 92 
people had a history of hypertension (100%), 26 people had myocardial in-
farction. (28.2%), a history of acute cerebrovascular accident (stroke) - 12 
people. (13%), in every third patient revealed a violation of the rhythm and 
conduction of the heart. The first symptoms appeared in the morning in 
18 people. (20%), in the afternoon - at 36 people. (39%), in the evening - in 
13 people. (14%), at night - in 25 people. (27%). All patients presented the 
following complaints: on sudden intensified shortness of breath, feeling 
of lack of air, asphyxiation. Dyspnea was inspiratory in 42 cases (46%), 
mixed in 42 cases (46%), expiratory in 8 cases (8%). Also, some patients 
complained of coughing. Wet cough was observed in half of the patients 
- 48 people. (52%), in two of them the nature of sputum was foamy. It is 
important to note that shortness of breath was the reason for calling the 
EMS brigade.

During assistance, the EMS team evaluated hemodynamic parameters, 
performed lung and heart auscultation, recorded and interpreted ECG, 
and performed pulse oximetry. At the external examination of patients, 
cyanosis attracted attention - 60 people. (65%) and swelling and pulsation 
of the cervical veins - 64 people. (69.5%). 
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The indicators of vital functions before treatment were identified as 
follows: consciousness on the Glasgow scale - in 88 patients - 15 points 
(96%), in 4 patients - 13-14 points - stunning (4%). Systolic blood pressure 
(SBP) - 180.7 ± 4.32 mmHg, diastolic blood pressure (DBP) - 101.3 ± 2.08, 
heart rate (HR) - 98.9 ± 2.83 beats. iper minute., respiratory rate (RR) - 28.7 
± 4.27 mov. per minute Saturation 88.9 ± 3.34%. After treatment, the follow-
ing indicators were recorded: SBP - 138.5 ± 3.02 (p <0.0001), DBP - 84.3 ± 2.3 
(p <0.001), heart rate - 86.4 ± 3.5 (p < 0.05). However, the RR is 24.7 ± 3.02 
mov. per minute (p = 0.645) and saturation - 93.4 ± 1.27% (p = 0.779) did not 
normalize in any patient.

An ECG recorded a sinus rhythm in 72 cases (78%), paroxysm of atrial 
fibrillation in 12 cases (13%), the rhythm of ECS in 6 cases, 6.5%). Left ven-
tricular hypertrophy was present in 48 cases (52%), left ventricular hy-
pertrophy in 24 cases (26%), complete blockade of the left bundle branch 
block in 18 cases (19.5%), ischemic changes in the myocardium were re-
corded in 18 people. (19.5%).    

All patients underwent treatment - oxygen therapy, intravenous access 
and infusion, according to indications: diuretics, antianginal and analge-
sic, antihypertensive drugs. All patients were hospitalized in specialized 
hospitals at the place of treatment, transportation was carried out on a 
stretcher with a raised head end.  

Conclusions
1. In patients older than 75 years, AHF developed on the background 

of CHF. Perhaps this is not always associated with the urgent treatment 
of patients for EMS and the inability to achieve normal RR and saturation 
after treatment. 

2. The criteria for stopping pulmonary edema at the prehospital stage 
were: reduction of shortness of breath, disappearance of foamy sputum 
and suffocation, reduction or disappearance of wet rales during ausculta-
tion of the lungs, stabilization of hemodynamics. 

3. Significant improvement after treatment was revealed by the follow-
ing parameters: systolic blood pressure decreased by 20% (p <0.0001), DBP 
by 23% (p <0.001), heart rate by 24% (p <0.05), and saturation increased by 
11% (p <0.001).
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4. Criteria for stopping pulmonary edema at the prehospital stage have 
been achieved in the form of reducing shortness of breath, disappearance 
of foamy sputum and suffocation, reduction or disappearance of wet rales 
during auscultation of the lungs, hemodynamic stabilization in 80 people. 
(86%).
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Abstract. The article analyzes the four-year experience of development 
and application of endoscopic surgical methods in the treatment of acute 
appendicitis in the conditions of inter-district multi-speciality hospital. The 
comparative analysis of treatment including 464 patients of the surgical 
department of inter-district multi-speciality hospital in the city of Nartkala 
in the Urvansky District of the Kabardino-Balkar Republic for 2014-2018 was 
carried out. All patients were divided into groups depending on the method 
of appendectomy. The main group consisted of 102 (22%) patients who un-
derwent laparoscopic appendectomy, the control group included 362 (78%) 
patients who underwent traditional appendectomy. Outcomes and pros-
pects for the development of endoscopic surgery in emergency surgery in 
the conditions of inter-district hospital are estimated.
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The problem in the treatment of acute appendicitis, despite all the 
achievements of surgery for more than a century of experience, remains 
relevant today. This pathology is one of the most common surgical dis-
eases in emergency surgery and is 1-4 cases per 1000 people worldwide [5, 
P. 4]. Erroneous diagnosis in acute appendicitis is 12-31%. The mortality rate 
over the past years has not changed and is 0.2-0.4%. The reason for such 
outcomes is not only late treatment of patients, but also a high percent-
age of diagnostic errors at all stages of hospitalization [3, P. 35].

However, even when used in the treatment of acute appendicitis such 
techniques as minimally invasive surgery, ligature treatment of the base 
of the process, etc., mortality in this pathology is directly proportional to 
the destruction of the Appendix wall, and ranges from 0.1% in nonperfora-
tive appendicitis to 3% in its perforation [6, P. 18]. In case of hospitalization 
later than 24 hours.

Since the mid-80s, the tactics of treatment of acute appendicitis has 
undergone significant changes. In our country, laparoscopic appendec-
tomy has been used for several decades in the work of leading clinics, 
but even now the introduction and application of this method of surgical 
treatment is not seen in all hospitals [7, P. 15]. In our opinion this is due to 
the following reasons: 

a) there are still no well-established indications and contraindications 
for laparoscopic appendectomy; 

b) the positive and negative sides of endovideosurgical appendectomy 
are not clearly formulated.

Objective: to evaluate the effectiveness of surgical treatment of pa-
tients with acute appendicitis using laparoscopy in a district hospital.

Material and methods. The comparative analysis of treatment of 464 
patients of surgical Department of inter-district multi-speciality hospital 
in the city of Nartkala in the Urvansky District of the Kabardino-Balkar Re-
public for 2014-2018 was carried out. Since the end of 2015 in the conditions 
of hospital laparoscopic appendectomy began to be carried out.
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During the analysis of medical histories diseases we evaluated such 
parameters as:

• during the early postoperative period, 
• duration of pain syndrome, 
• period of activation of the patient, 
• number and nature of complications, 
• have there been repeated interventions for complications, 
• duration of stay of the patient in the hospital,
• the period of rehabilitation.
Conversions and deaths were not observed in our studies.
All patients were divided into groups depending on the method of 

appendectomy. The main group consisted of 102 (22%) patients who un-
derwent laparoscopic appendectomy, the control group consisted of 362 
(78%) patients who underwent traditional appendectomy.

The ratio of patients by age and sex is presented in table 1.

Table 1-Age and sex composition of patients
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Main group 4 4 16 12 6 12 10 8 6 8 4 6 4 2
Control group 32 40 60 52 24 30 20 30 16 20 14 8 12 4

Table 1 shows that both groups had virtually no differences in age and 
sex composition (p=0.85 and p=0.75, respectively). The compared groups 
were comparable in the frequency of detection, the nature of concomitant 
pathology and the degree of destruction of the vermiform process.

The average age of operated patients (33,14±7,93 years) clearly proves 
the great social importance of the studied problem. The slight prevalence 
of the number of men in the study groups coincides with the data of the 
world literature [1, P. 52], [10, P. 99].
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The majority of patients were taken to the hospital within 24 hours of 
the onset of pain, but about 15% of patients were admitted later than 24 
hours.

The frequency of various morphological forms of acute appendicitis is 
presented in table 2.

Table 2-Morphological forms of acute appendicitis
Catarrhal Phlegmonous Gangrenous

Main group 24 (23,5 %) 50 (49%) 28 (27,5%)
Control group 56 (15,5%) 270 (74,6%) 36 (9,9%)
All 80 (17,2%) 320 (69%) 64 (13,8%)

Table 2 shows that the bulk of the clinical and morphological study of 
acute appendicitis were destructive forms (82.8%).

All operations were performed under anesthesia and with intraop-
erative prophylaxis of purulent complications by single administration of 
cephalosporin antibiotics. Standard endovideosurgical equipment was 
used to perform the operations. 

Appendectomy was performed antegradically, treatment of the mes-
entery of the Appendix was performed by monopolar coagulation dissec-
tor with coagulation of a. appendicularis throughout, which allowed to reli-
ably achieve hemostasis [8, P. 50]. 

The treatment of the stump was performed by us in the traditional 
"ligature" way: 2 Roeder loops were superimposed on the remaining part, 
and the node was formed outside the abdominal cavity, followed by its 
relegation with the help of a pusher [4, P. 68]. The main principle of pre-
vention of infection of trocar accesses was the exclusion of contact of 
the process with the wound of the anterior abdominal wall. Extraction 
of the process directly through the postoperative wound has never been 
performed. Then the abdominal cavity was washed with an antiseptic so-
lution followed by aspiration. The operation was completed by drainage 
of the abdominal cavity with subsequent removal of the drainage tube on 
the next day [2, P. 52].
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Surgical interventions lasted an average of 40.1± 6.4 minutes, and 
hopefully will tend to decrease with the accumulation of experience.

According to the results of our studies, in the main group, the pain 
syndrome in 46% of patients decreased and completely stopped after 
11-13 hours after surgery, and in 85% - by the end of the first day. In 
the control group of patients, 76% of patients complained of pain within 
30-32 hours after surgery, and only by the end of the second day the 
pain ceased to disturb the majority of patients. 23% of patients stopped 
complaining of pain in the postoperative wound only by the end of the 
third day. Ketorol (1-2 intramuscular injections) was used as an analge-
sic in the main group, while in the control group, in addition to ketorol 
(3-4 injections), narcotic analgesics (1-2 injections) were additionally ad-
ministered.

When analyzing the activation of patients, it was noted that after lapa-
roscopic appendectomy, 83% of patients showed activity 13-14 hours after 
surgery, whereas after a conventional appendectomy, this time was al-
most doubled.

In the main group, the average length of stay of the patient in the hos-
pital was 4.5±0.4 bed-days, in the comparison group - 8.6±1.2 bed-days. At 
the same time, there was no desire for early discharge of patients, given 
the fact that complications can occur later than 2-3 days. 

In our observations, intraoperative and postoperative complications 
were not observed in any of the groups. 

The average recovery time after laparoscopic appendectomy was 
9.4±2.1 days, after traditional appendectomy-16.2±1.8 days.

Conclusions: Based on the foregoing, it can be stated that a number 
of such positive effects as the lack of need to use narcotic analgesics, 
recovery of activity of patients in a shorter time, economic efficiency, re-
duction in the duration of hospital stay and achievement expressed cos-
metic effect was the advantages of laparoscopic appendectomy over the 
traditional open method.
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Abstract. In this article, the rate of volumetric blood flow in various or-
gans of the abdominal cavity at the early stages of ischemia/reperfusion 
was studied. It is shown that unlike the small intestine and liver in the pan-
creas there is no transient hyperemia in response to ischemia / reperfusion, 
which was due to the development of pancreatic edema in the early stages.

Key words: ischemia,  blood flow, reperfusion, pancreas, abdominal or-
gans.

Introduction 
The starting point in the development of many diseases of the internal 

organs is critical ischemia. The pancreas is no exception, moreover, supra-
spinal ischemia directly leads to the development of an inflammatory re-
action, which is a distinctive feature in the reaction of pancreatic tissue 
from other internal organs [2, 5, 6, 7, 9, 12]. 
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Such an important role of ischemia in the formation and spread of 
primary and secondary pancreatic necrosis zones is the result of impaired 
metabolism of mitochondria of pancreatic cells due to decreased perfu-
sion of pancreatic tissue, which was noted not only in studies of special-
ists dealing with pancreatic diseases, but also by cardiac surgeons. Thus, 
the development of the so-called hypoperfusion pancreatitis was revealed 
during cardiac surgery with the use of artificial blood circulation devices 
[4, 8, 10, 11]. 

Thus, it becomes clear the direct correlation between the rate of blood 
flow in the microcirculatory bed of the pancreas and direct damage to the 
parenchyma of the organ in acute pancreatitis. 

We have previously studied the velocity and volume parameters of 
blood flow in the microcirculatory bed of the pancreas in acute pancreati-
tis of canalicular Genesis. A significant decrease in blood flow in the pan-
creas was revealed, reaching a peak by 1 day, which led to pronounced 
destructive changes [1, 3]. 

The next stage in the study of mechanisms of implementation of the 
pathological effects of ischemia was the determination of microcircula-
tion in the vascular model of acute pancreatitis. 

Materials and methods
The study was performed on 24 white rats (females), which are before 

surgery in conditions of hunger with constant free access to water and 
separate content, weighing 280-300 g.

All interventions were performed under General anesthesia (zoletil 100 
at a dose of 60 mg / kg + chloral hydrate at a dose of 125 mg / kg intra-
peritonealy). 

Acute pancreatitis was modeled by clamping pancreatic arteries for a 
period of 30 minutes. 

Reperfusion was reproduced by resuming blood flow in the pancreatic 
arteries for 30 minutes.  

The rate of volumetric perfusion was measured by laser Doppler flow-
metry invasive needle sensor TSD144 using equipment manufactured by 
Biopac system, software module AcqKnowledge 4.2.0, microcirculation val-
ues were expressed in perfusion units (PE).
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Results and discussion
During the preliminary study, we repeatedly noted a significant vari-

ability in the rate of volumetric blood flow of the pancreas depending on 
the conditions of detention, feeding of animals, the composition of the 
feed and the phases of digestion. There was also a variation in volumetric 
perfusion rates within the freely available food group.

Under the conditions of 2-day fasting and separate keeping of animals, 
we were able to standardize the rate of volumetric blood flow at the level 
of 418.09±39.11 PE, which allowed us to take this indicator as the initial one. 
Under conditions of constant sufficient access to food, perfusion rates 
reached 1500±276.34 PE.

The previously obtained data also indicate a significant spread of mi-
crohemodynamic parameters depending on the distance of the studied 
zone from the Central blood flow [3].

 For the convenience of perception and evaluation, we determined the 
integral index as the resulting microcirculation of zones in the gastroin-
testinal-splenic and duodenal parts with the determination of the average 
value.

The study of the rate of volumetric perfusion in the vascular model of 
acute pancreatitis was carried out during the complete cessation of blood 
flow in the vessels of the pancreas for a period of 30 minutes, on the 1st, 
3rd, 7.5-th, 15-th, 30-th and 60-th minutes of resumption of blood flow.

In the course of the study, the difference between the reaction of the 
pancreatic microcirculation to ischemia was established. In the intact 
group, the initial rate of volumetric blood flow was 418.09±39.11 PE, by the 
end of the first minute of ischemia it decreased to undetectable values, 
remaining at this level until the end of the entire episode of 30-minute 
ischemia. 

At the first minute of blood flow restoration, the volume perfusion rate 
increased to 50.46±10.18 PE, and by the 3rd minute of reperfusion it rose to 
87.15±12.83 PE. At the period of 7.5 min from the moment of resumption of 
arterial patency, the growth of the volumetric blood flow rate to the level 
of 103.749±10.47 PE was observed, which increased to 151.35±8.27 PE by 15 
minutes.
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During the experiment, it was noted that the restoration of the volume 
blood flow rate occurs only up to the term of 30 minutes, and at the term 
of 60 minutes there is a decrease in the perfusion rate, amounting to 
333.21±26.32 PE and 266.69±18.79 PE, respectively. The study of relative 
parameters revealed the maximum recovery of blood flow in the micro-
circulatory bed to the level of 79.69% of the original at the 30th minute of 
reperfusion, followed by hypoperfusion at the level of 63.78% by the 60th 
minute of resumption of blood flow. 

The damaging effect of 30-minute ischemia followed by reperfusion is 
confirmed by morphological changes already at 30 minutes of ischemia, 
the formation of interstitial edema of the pancreas, disorganization of 
the structure of the lobules, diffuse dystrophic changes in acinar cells, 
pronounced venous fullness and the formation of hemorrhages in the in-
terlobular stroma. In reperfusion, there is an increase in damage, despite 
the restoration of blood flow, which is manifested by the disorganization 
of lobules, homogenization of the cytoplasm of acinar cells, vacuolation of 
the apical parts of acinar cells and the formation of pronounced edema 
of the interlobular stroma.

Conclusions
Obtained in the course of the work data show the lack of episode 

postischemic hyperemia in the vessels of the microvasculature that fun-
damentally distinguishes the reaction vessels of the pancreas from the 
threshold of ischemia from that in the liver and small intestine, which in 
our opinion is a consequence of evolving the 30 minute interstitial edema 
of the pancreas, which is registered both visually and with a standard 
morphological study.
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Аbstract. AIM. To compare the efficiency transplantation cells of the 
autologous bone marrow with the lumbar sympathectomy in the treat-
ment of critical lower limb ischemia. MATERIAL AND METHODS. The com-
plex examination and treatment of 66 patients with critical lower limb is-
chemia, divided into 2 statistically homogeneous groups, was analyzed. In 
the first group, lumbar sympathectomy was performed, and in the second, 
transplantation cells of the autologous bone marrow. RESULTS. After 1 year, 
in patients of the second group, compared with the first, the clinical status 
increased by 51.5%, the number of amputations decreased by 3%, the phys-
ical component of health increased by 7.9%, the psychological component 
- by 17.7%. CONCLUSION. The cells autologous bone marrow transplantation 
is pathogenetically substantiated and effective.

Keywords: chronic critical ischemia, lower limbs, sympathectomy, 
transplantation cells of the autologous bone marrow.

Introduction. One of the problems of vascular surgery is the treatment 
of critical lower limb ischemia in patients with absence distal bloodflow, 
when it is impossible to perform direct reconstructive operations on the 
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main arteries [1]. The number of such patients in Russia reaches 50 thou-
sand, and the results of treatment remain unsatisfactory. Most patients 
have a high amputation of the lower limb [2]. In these cases, methods 
of indirect revascularization of the ischemic limb are used, which can be 
divided into 3 groups: 1) revascularizing osteotrepanation and longitudinal 
compactosteotomy of the tibia, the effectiveness of which is proved only 
in II B subcritical ischemia [3]. 2) Operations on the sympathetic nervous 
system (lumbar sympathectomy and periarterial sympathectomy), which 
eliminate spasm of small arteries and arterioles, pre - and postcapillary 
sphincters of the microcirculation system, contribute to the disclosure of 
arteriovenous anastomoses [4]. According to other authors, the efficiency 
of operations ranges from 25.2% to 68.2% [5, 6]. 3) Operations aimed at cre-
ating neovasculogenesis in the ischemic limb. Single publications devoted 
to local administration of bone marrow cells in patients with chronic oblit-
erating diseases of the arteries lower extremities do not allow to give a 
definite answer about the effectiveness of this method treatment [7, 8, 9].

The subject of discussion is the choice of the method of indirect revas-
cularization in patients with critical ischemia of the lower extremities in 
the absence distal bloodflow. Which of the methods of indirect revascu-
larization is more appropriate for the treatment of patients? 

Purpose - to compare the efficiency of implantation of the autologous 
bone marrow cells with the efficiency of the lumbar sympathectomy in the 
treatment critical lower limb ischemia of the stage III in patients with the 
absence of distal bloodflow. 

Material and methods. The analysis of complex examination and treat-
ment of 66 patients with critical ischemia of the lower extremities on the 
basis of atherosclerotic lesion of the femoral-popliteal-tibial segment was 
carried out. Men were 62, women - 4, the age of patients ranged from 48 
to 76 years. The average age was 63.7±2.1 years and the duration of the 
disease was 6.5±0.5 years. All patients suffered from various somatic dis-
eases: hypertension-49 (74.2%), coronary heart disease-33 (50%), diabetes 
– 12 (18.2%), chronic nonspecific lung diseases – 15 (22.7%), gastric ulcer or 
duodenal ulcer – 8 (12.1%), urolithiasis 6 (9%), ischemic brain disease – 4 
(6%).
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Patients according to the treatment technology were divided into 2 statis-
tically homogeneous groups of 33 people each. The groups were statistically 
homogeneous by sex, age, concomitant diseases, degree of femoral-popliteal-
tibial segment lesion, state of distal bloodflow (p>0.05). Patients in the first 
group underwent standard lumbar sympathectomy, and in the second group 
underwent mini-invasive treatment using the original technology. Zones of in-
sufficiently functioning collaterals along the deep femoral and popliteal arter-
ies were determined under ultrasound control. In the operating room, patients 
under spinal anesthesia were palpated to determine the localization of the 
medial tibial condyle. At the selected point, the  needle for intraosseous punc-
ture to a depth of 1-2 cm was inserted percutaneously into the spongy part of 
the tibia. Aspiration of autologous bone marrow cells with a total volume of 40 
ml in 2 syringes with a volume of 20 ml, with the presence in each of them of 1 
ml of saline and 5 thousand units of heparin was performed. From 5 points on 
the outer and from 5 points on the inner surface of the lower and middle third 
of the thigh, every 3-4 cm, 2 ml of autologous bone marrow cells were intra-
muscularly injected, with a total volume of 20 ml. Similarly, 2 ml of autologous 
bone marrow cells were implanted in each of the 10 points on the outer and 
inner surface of the upper and middle third of the tibia. Aseptic dressings were 
applied to the injection sites, the patient was transported to the ward.

The diagnostic program was traditional and included functional (rheo-
vasography, photoplethysmography), ultrasound (dopplerography, angios-
canning) and x-ray (arteriography) methods. Changes in the intensity of 
arterial blood flow after surgery were recorded by the dynamics of rheo-
vasographic index (RI) and ankle-brachial index (ABI); and microcircula-
tion – by the dynamics of photoplethysmographic index (FI). In addition, 
the distance of pain-free walking before and after the treatment was de-
termined. The condition of the outflow pathways (distal bloodflow) and 
the results of treatment were evaluated on the scales Ruterford et al., 
which are recommended as a standard by the Russian society of angiolo-
gists and vascular surgeons [10]. In accordance with international recom-
mendations, the assessment of the" quality of life " patients before and 12 
months after treatment, based on a questionnaire survey of patients using 
the questionnaire MOS SF-36, normalized for vascular patients. 
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The quantitative results of the study were processed statistically using 
the analytical package of the ExcelOffice 2010 application.

Results. Quantitative characteristics of peripheral hemodynamics and 
microcirculation in patients of the control and study groups before and 
after indirect revascularization are presented in table 1.

Table 1
Dynamics of indicators of the arterial bloodflow and microcirculation

In
di

ca
to

rs

Group 1 (n=33) Group 2 (n=33)

Before 
operation

In 1 
month

In 6 
months

In 12 
months

Before 
operation

In 1 
month

In 6 
months In 12 months

RI 0,17±0,07 0,40±0,02# 0,38±0,06# 0,21±0,04 0,2±0,02 0,22±0,01 0,38±0,01* 0,45±0,05* **

ABI 0,31±0,05 0,51±0,03# 0,49±0,02# 0,39±0,05 0,32±0,03 0,35±0,03 0,50±0,04* 0,56±0,06* **

FI, % 21,7±0,8 29,7±1,3# 29,2±0,8# 27,1±1,8 21,7±1,6 23,8±1,5 28,2±1,1* 34,7±1,3* **

Walking 

distance 

without 

pain, 

metеr

45±4,5 53±6,5# 49±5,7# 46±3,3 44±5,2 49±5,5 62±6,8* 73±7,1* **

# -p<0,05 in comparison with indicators before operation in the first group
* -p<0,05 in comparison with indicators before operation in the second group
** -p<0,05 in comparison with indicators of the first group

In the first group, 1 month after lumbar sympathectomy, the volume 
blood flow according to RI significantly increased by 2.4 times, the 
main blood flow according to ABI-by 1.6 times, the level of microcircu-
lation according to FI-by 8%, walking distance without pain by 8±2 me-
ters. After 6 months, there were no statistically significant changes in 
the indicators compared to the monthly period. After 12 months, there 
was a negative trend compared to the 6-month period: RI decreased 
by 0.17±0.02, ABI by 0.1±0.03, FI by 2.1±0.4%, walking distance without 
pain by 3±2.4 meters.
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In the second group, 1 month after autotransplantation of bone mar-
row cells, hemodynamic and microcirculation indicators remained almost 
unchanged. After 6 months, the weakly positive dynamics of indicators 
was noted: RI increased by 1.9 times, ABI by 1.6 times, FI by 6.5%, walking 
distance without pain by 18±meters. After 12 months, the positive dynamics 
remained. Compared with the 6-month period, RI increased by 0.07±0.04, 
ABI - by 0.06±0.02, FI - by 6.5±1.2%, walking distance without pain - by 11±0.3 
meters.

Table 2
Dynamics of the clinical status of patients 

after the carried-out treatment

Po
in

ts

Еfficiency
Group 1 (n=33) Group 2 (n=33)

In 1 
month

In 6 
months

In 12 
months

In 1 
month

In 6 
months

In 12 
months

+3
Considerable 
improvement

+2
Moderate 

improvement
22(66,7%)

10 
(30,3%)

6 (18,2%) 3 (9,1) 9 (27,3%)
16 

(48,5%)*

+1
Minimum 

improvement
9 (27,3%) 19 (57,6%) 8(24,2%) 14 (42,4%)

22 
(66,6%)

15 
(45,5%)*

0 Without changes 2 (6%) 1 (3%) 8 (24,2%) 14 (42,4%) - -

-1
Minimum 

deterioration
- 2 (6%) 5 (15,1%) 2 (6%) - 1 (3%)

-2
Moderate 

deterioration
- - 3 (9%) - - -

-3
Considerable 
deterioration

- 1 (3%) 3 (9%) 2 (6,1%) 1 (3%)

* - р < 0,05 in comparison with the first group in 12 months by criterion 
No 2 Pearson.
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When comparing the indicators of the first and second groups 1 month 
after surgery, it turned out that sympathectomy has a more positive ef-
fect than transplantation of autologous bone marrow cells. RI in the first 
group was higher than in the second by 0.18±0.01, ABI-by 0.14±0.01, FI-by 
5.9±0.7%, walking distance without pain -by 4±1.1 meters (p<0.05). 6 months 
after surgery, hemodynamics and microcirculation in patients of the first 
and second groups did not differ statistically. After 12 months, on the con-
trary, the indicators were higher in the second group than in the first: RI-
0.24±0.01, ABI-0.17±0.01, FI-13±0.3%, walking distance without pain - 27±4.2 
meters (p<0.05).

The results of the assessment degree of change in the clinical status of 
patients in relation to the period before surgery are presented in table 2.

During the first year after surgery, no significant improvement occurred 
in either group. In the first group, 1 month after surgery, 31 (93.9%) patients 
showed a positive change in clinical status: the severity of pain syndrome 
decreased, the skin of the foot and lower leg warmed, the distance of 
pain-free walking increased. Only 2 (6%) had the ineffective sympathec-
tomy. In patients of the second group at this time after implantation of 
autologous bone marrow cells, a positive result was noted in 17 (51.5%), the 
clinical status did not change in 14 (42.4%), and in 2 (6.1%) – increased pain 
at rest, decreased pain-free walking distance. Monthly clinical efficacy of 
sympathectomy was 93.9% and implantation of autologous bone marrow 
cells 51.5%. 

After 6 months after surgery, the positive dynamics of the first group 
of patients remained in 29 (87.9%) patients. However, 10 (30.3%) patients 
from the category with moderate improvement moved to the category 
with minimal improvement. Negative dynamics was observed in 3 (9%) 
patients: 2 (6%) relapsed pain syndrome at rest, and 1 (3%) developed gan-
grene of the foot, which required a high amputation of the limb. At this 
period in patients of the second group, a positive change in clinical status 
was registered in 31 (93.9%) patients. 2 (6%) patients of the phenomenon 
of ischemia progressed, which required amputation of the thigh. The six-
month clinical efficacy of sympathectomy was 87.8% and bone marrow 
cell implantation 93.9%. 
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After 12 months after sympathectomy, patients of the first group 
showed a further decrease in clinical status. 4 (12.1%) moved from the cat-
egory with moderate improvement to the category with minimal improve-
ment, in 8 (24%) patients the clinical picture returned to the preopera-
tive level. Negative dynamics of clinical status was observed in 11 (33.3%) 
patients, which required amputation in 3 (9%) patients. 1 year after au-
totransplantation of bone marrow cells in patients of group 2 increased by 
21.2% the number of patients with moderate improvement compared to 6 
months, and with minimal improvement decreased by 27.1%. The progress 
of ischemia was registered in 2 (6%) patients, which required amputation 
of a limb in 1 patient. The one-year clinical efficacy of sympathectomy 
was 42.4% and bone marrow cell transplantation 93.9%. The limb was pre-
served in 29 (87.9%) patients in the first group and 30 (90.9) in the second 
group.

The results of the assessment " quality of life " the patients 12 months 
after surgery are presented in table. 3.

In patients with critical lower limb ischemia, preoperative quality of life 
indicators were statistically significantly reduced on all scales. Integral 
indicators of quality life in patients after lumbar sympathectomy signifi-
cantly increased in comparison with preoperative PHCH by 11.6%, PSCH by 
8.1%, and after transplantation of autologous bone marrow cells-by 19.5% 
and 25.8%, respectively. In patients of the second group, integral indica-
tors of quality life compared to the first were higher: PHCH by 7.9%, PSCH 
by 17.7%. 

Conclusion. Compared with standard lumbar sipmatectomy, 12 months 
after implantation of autologous bone marrow cells into the ischemic 
limb, the clinical status of patients increased by 51.5%, the number of am-
putations decreased by 3%, the physical health component increased by 
7.9%, the psychological component-by 17.7%.
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Table 3
Quality of patients life 

Scale SF-36 Healthy population 
residents of Russia

Patients before 
operation (n=66)

Group 1 
(n=29)

Group 2  
(n=30)

PF 96,0+1,7 30,8+2,1# 40,7±3,1* 51,0±2,7*  **

RP 90,2+1,8 31,3+3,9# 41,1±2,2* 41,6±4,6*   

BP 89,4+2,1 27,7+1,5# 40,1±3,3* 59,2±2,5*   **

GH 73,2+1,9 25,4+5,6# 39,8±2,1* 41,3±3,1*   

VT 60,2+2,8 29,3+3,9# 36,7±1,9* 55,0±2,0*   **

SF 84,2+3,2 28,1+5,8# 37,6±1,1* 60,0±2,4*   **

MH 62,4+1,2 35,8+2,1# 42,3±1,8* 56,3±2,5*   **

RE 61,1+1,7 43,1+1,3# 52,1±2,1* 52,2±4,4*   

PHCH 87,2+1,9 28,8+3,3 40,4+2,7 48,3+3,2*  **

PSCH 67,0+2,2 34,1+3,3 42,2+1,7 59,9+2,8*  **

Notes:
# - р < 0,001 in comparison with indicators at healthy faces.
* - р < 0,05 in comparison with indicators before operation.
** - р < 0,05 in comparison with indicators of the first group. Before the 

operation, the quality of life was assessed in all 66 (100%) patients, and 
in 12 months after the operation in 59 (89.4%) patients. 7 (10.6%) people 
who underwent limb amputation refused to be interviewed.
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Brkich Galina Eduardovna 1

Zyryanov Oleg Anatolievich 1

Pyatigorskaya Natalia Valeryevna 1

Lavrov Mstislav Igorevich 2 
Palyulin Vladimir Alexandrovich 2

1Sechenov First Moscow State Medical University, 
Moscow, Russia
2Department of Chemistry, Lomonosov Moscow State University, 
Moscow, Russia

Abstract. Approaches to the synthesis of tricyclic derivatives of 3, 7-diaz-
abicyclo [3.3.1] nonane have been developed, according to docking data that 
have well bind to allosteric sites of the AMPA receptor. Based on a study of the 
spatial model of the AMPA receptor, its complexes with known AMPA modula-
tors, and the results of their molecular docking, it was shown that compounds 
based on tricyclic derivatives of 3,7-diazabicyclo [3.3.1] nonane bind to AMPA re-
ceptors in a fundamentally different place than ampakines from other known 
groups. While studying compounds capable of positively modulating the func-
tion of AMPA receptors, it was found that positive allosteric AMPA modula-
tors have a number of useful properties that improve memory and cognitive 
functions of humans and animals. These compounds are true modulators, and 
not agonists, since they themselves do not cause synaptic currents in any con-
centrations. Their unique property is the ability to slow down (inhibit) or block 
the transition of the receptor to a desensitized state, this ability mediates the 
improvement of learning and memory by activating BDNF and NGF.

Keywords: АМРА-receptors, derivatives of 3, 7-diazabicyclo [3.3.1] no-
nane, BDNF, NGF, positive allosteric modulators, rehabilitation of patients 
after brain damage.
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Introduction
Nootropic drugs is a special group of neuropsychotropics which pos-

sess the possibility to enhance memory and cognitive processes, improve 
learning ability, and positively affect intellectual capacity of both healthy 
individuals and those suffering from various disorders. Throughout the lit-
erature sources, “smart drugs” and “cognitive enhancers” are often used 
as synonyms for nootropics [1].

These medicinal products are used for treatment of class V disorders 
– mental and behavior disorders. Nootropics have widespread list of in-
dications: ageing cognitive problems, psychoorganic syndromes of neu-
rodegenerative or vascular origin (including Alzheimer's disease), acute 
or chronic cerebral blood circulation disturbance (including those after 
stroke or encephalopathy), craniocerebral injuries, neuroinfections, acute 
and chronic fatigue, chronic fatigue syndrome, stress, pain syndrome, 
diseases caused by prolonged alcohol and drug intake, conditions due to 
prolonged central nervous system (CNS) depressants administration (an-
xiolytics, antipsychotics, etc.), asthenic, astheno-depressive, and depres-
sive syndromes, neurotic disorders, vegetovascular dystonia, dizziness. In 
pediatric practice nootropic medicinal products are used for treatment of 
cerebroastenic and encephalopathic disorders, memory defects, mental 
and lexical retardation, perinatal CNS damage consequences, and atten-
tion deficit hyperactivity disorder (ADHD). Healthy individuals usually use 
nootropics in case there is a certain need to increase mental capacity, im-
prove mental alertness, work productivity, planning and decision-making 
ability, and speed up processes of memory recall [2]. 

The aim of this work was study of systematic analysis of the ampakine 
nomenclature for the treatment of cognitive impairment and rehabilita-
tion of patients undergoing acute brain hypoxia due to ischemia.

Results and Discussion
The strategy for the search for new drugs for the treatment of cog-

nitive impairment and rehabilitation of patients undergoing acute brain 
hypoxia due to ischemia or other brain injuries includes the search for 
substances with synaptic plasticity and the ability to increase the pro-
duction of neurotrophic factors. Many substances with neuroprotective 
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activity either act in large doses or have increased toxicity. Of undoubted 
interest are substances of a relatively new class of ampakines (ampaki-
nesTM), which in their physiological effect are positive allosteric modulators 
of AMPA receptors (PAM AMPA) [3, 4]. About 500 abstracts and full-text 
versions of patents were selected, selected for various options of queries 
using the most comprehensive European Patent Office database, in the 
Worldwide search collection, as well as electronic patent databases of the 
Russian Patent Office, Patent Office US USPTO: Searching Full Text, Patents 
(Since 1976) and USPTO Patent Application Full-Text and Image Database 
(AppFT) and other available databases included in the search policy [5]. 81 
patents were selected for a more detailed development.

When analyzing the submitted patents, it should be noted that the 
selected patents belong to such countries as the USA, Japan, Germany, 
Luxembourg, Denmark, France, Poland, Norway, Canada, Great Britain. 
These countries have submitted international and European applica-
tions. Should be also noted that there is significant number of patenting 
countries, which indicates the high need and importance of research in 
this area.

As a result of a patent search were not found analogues of the pro-
posed product. The difference between the proposed works and innova-
tive research from existing projects is that in the proposed project a drug 
based on derivatives of 3,7-diazabicyclo [3.3.1] nonane to restore motor 
and cognitive functions after brain damage. The presented data indicate 
the relevance of the chosen research path and the high competitiveness 
of the proposed drug. During the patent search process, it was confirmed 
that there are no foreign and Russian objects of technology similar to the 
developed technologies in the world, no applications were registered that 
would consider the prospects for the potential use of 6- [4-methoxy-3- 
(1H-pyrazol-1-ylmethyl) benzyl] -1,11-dimethyl-3,6,9-triazatricyclo [7.3.1.1] 
tetradecane-4,8,12-trion as a pharmacologically active pharmaceutical 
substance or as part of dosage forms. No applications were found that 
reflected the possibility of using tricyclic derivatives of 3,7-diazabicyclo 
[3.3.1] nonane for the restoration of motor and cognitive functions after 
brain damage [4, 6].
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Thus, the priority of this topic is currently fully owned by the par-
ticipants in this project. An innovative drug with the chemical name 
6- [4-methoxy-3- (1H-pyrazol-1-ylmethyl) benzyl] -1,11-dimethyl-3,6,9-
triazatricyclo [7.3.1.1] tetradecane-4, 8, 12-trion is synthesized by project 
participants.

An important issue in the study of new pharmacologically active com-
pounds is the determination of their potential toxicological activity. Thus, 
the test substance from a number of ampakines of an innovative class of 
tricyclic derivatives of 3,7-diazabicyclo [3.3.1] nonane (bispidine) is prom-
ising as a “candidate” for the development of an innovative drug with a 
“cognitive effect”, including those prescribed for rehabilitation cognitive 
and motor functions after brain damage caused by trauma and acute 
ischemia.

As a result of studies carried out by the developers of the project, 
computer modeling and optimization of 260 new ampakine structures - 
derivatives of 3,7-diazabicyclo [3.3.1] nonane and 4,4'-biphenyl, potentially 
possessing positive modulatory activity with respect to AMPA receptors 
and the synthesis of the most promising of them (selected according to 
the simulation results) is carried out. Approaches to the synthesis of tri-
cyclic derivatives of 3,7-diazabicyclo [3.3.1] nonane have been developed, 
which, according to docking data, bind well to modulator sites of the AMPA 
receptor. Based on the analysis of the spatial structure of the AMPA re-
ceptor, its complexes with the known PAM AMPA and the results of their 
molecular docking, it was shown that compounds based on tricyclic de-
rivatives of 3,7-diazabicyclo [3.3.1] nonane bind to AMPA receptors in a fun-
damentally different place, then ampakines from other known groups of 
PAM AMPA [6,7].

Conclusion
The synthesized derivatives of bispidine possess the properties of 

positive allosteric AMPA modulators due to the tricyclic framework, the 
bispidine scaffold was chosen due to the rigidity and high hydrophobic-
ity of the molecule [8,9]. Tricyclic derivatives of 3,7-diazabicyclo [3.3.1] 
nonane are positive allosteric modulators of glutamate AMPA receptors, 
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or ampakines. Glutamate receptors are expressed at the synapses of 
neurons and are activated by glutamic acid, the most common neu-
rotransmitter that transmits signals that stimulate nerve cells. PAM 
AMPA either slows down the rate at which the AMPA receptors lose their 
sensitivity to the prolonged exposure to glutamate, or they slow down 
the deactivation of the AMPA receptor after termination of glutamate 
exposure [3,7].

It is assumed that indications for the use of this drug, a positive modu-
lator of AMPA receptors, but not an agonist or antagonist, will include ac-
celeration and improvement of the quality of convalescence after brain 
disorders, since the acute phase and the phase of convalescence are 
provided by various pathogenetic mechanisms. For the developed inno-
vative drug, a high safety of use and a “prognitive effect” are predicted 
to exceed the first-generation ampakines analogs from other structural 
classes, and the oral route of administration is in the form of capsules or 
coated tablets.

In addition, the combination of ampakines with antipsychotics and 
narcotic analgesics is expected to be very effective in order to mitigate 
the side effects of the latter (for example, respiratory depression without 
suppressing the analgesic effect of drugs). Possibly promising application 
of ampakines is in emergency care for received patients with overdose of 
drugs or barbiturates. 

Thus, ampakines currently attract the interest of many scientists, the 
range of areas of research is very diverse. The mechanism of pharmaco-
logical effects of ampakines is associated with their ability to influence 
neuroplasticity and express neurotrophic factors BDNF and NGF by mod-
eling AMPA receptors of the glutamatergic mediator system.
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Abstract. This article deals with the history of the development of science 
of biophysics, describes the backgroundfor the formation of biophysics. It is 
noted that the research of the German physicist and physiologist G. Helm-
holtz played a huge role in the development of biophysics. The importance of 
the works of physiologists such E. Du-Bois-Raymond, I.M.Sechenov, R. Mayer, 
G. de Vries is also emphasized. The author pays great attention to the devel-
opment of molecular biophysics, the development of various models of bio-
logical structures and processes. In particular, the model of nerve conduction, 
which was created by F. Lilly, is described. In addition, the article focuses on the 
creation of mathematical theory of a target, its essence and significance in 
the development of radiobiology is revealed. It is noted that target theory has 
played a huge role in the development of molecular biophysics. Further, the 
author points out that as knowledge of the nature and mechanisms of genetic 
information develops, molecular biophysics focuses onphysicsof nucleic acid. 
At the end of the article, the author makes the conclusion that the relationship 
of physics with biology was predetermined in the book of the German physicist 
E. Schrodinger "What is life from the viewpoint of physics?"

Key words: Piezoelectric effect, bioelectric potential, photosynthesis 
intensity, electric charge.
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The interest of physicists in biology continuously increased in the XIX 
century. At the same time, their desire for physical research methods 
strengthened in biological disciplines. The latter widely penetrated into the 
most diverse areas of biology. Due to physics, the information capabilities 
of the microscope are expanded. In the early 30s of XX century an electron 
microscope appeared. Radioactive isotopes, increasingly improved spec-
tral technology, X-ray structural analysis are becoming an effective tool for 
biological research. The scope of application of x-rays and ultraviolet rays 
is expanding; electromagnetic oscillations are used not only as a means of 
research, but also as factors affecting the body. Electronic equipment is 
widely used in biology and, especially in physiology [1].

Along with the introduction of new physical methods, the so-called mo-
lecular biophysics is also developing. Having achieved great success in 
understanding the essence of non-living matter, physics tries to decipher 
the nature of living matter based on the traditional methods. Molecular 
biophysics creates very broad theoretical generalizations with the involve-
ment of a complex mathematical apparatus. On the basis of the tradition, 
the biophysicist tries to avoid a very complex (“dirty”) biological object in 
the experiment and prefers to study the behavior of substances isolated 
from organisms in the possible purer form.The development of various 
models of biological structures and processes — electrical, electronic, 
mathematical, etc. is being developed. The models of cell movement (for 
example, a mercury drop in an acid solution that performs rhythmic move-
ments like amoeba), permeability, and nerve conduction are being created 
and studied. In particular, a great attention is focused on the model of 
the nerve conduction created by F.Lilly. This is an iron wire ring which is 
placed in a solution of hydrochloric acid [2]. While put scratches, which 
destroy the surfaceoxide layer, there is an electric potential wave, which 
is very similar to the waves traveling along the nerves when excited. A lot 
of research is devoted to the study of this model (since the 1930s) using 
mathematical methods of analysis. In the future, a more advanced model 
on the basis of cable theory is created. The basis of its construction was a 
certain physical analogy between the distribution of potentials in an elec-
trical cable and a nervous one.
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The other areas of molecular biophysics are less popular. Mathemati-
cal biophysics should be emphasized among them.This part is closely con-
nected with many areas of biology. It not only describes the quantita-
tive regularities of such phenomena as growth, cell division, excitation in 
mathematical form, but also tries to analyze the complicated physiologi-
cal processes of higher organisms.

The formation of biophysics was caused by the emergence of physi-
cal chemistry late in the XIX - early in the XX century, and the need to 
identify the mechanisms which were consideredto be the basis of chemi-
cal interaction. This new discipline immediately attracted the attention of 
biologists by the fact that it opened up the possibility to know the physical 
and chemical processes in those “dirty” living systems with which it was 
difficult for them to work from the viewpoint of the physicist. A number 
of areas that originated in physical chemistry gave rise to the same areas 
in biophysics.

The application of physical methods in the study of biological ob-
jects requires consideration of their specificity. The main distinguish-
ing feature of biological systems from other natural phenomena is the 
fact that information, resulted from evolution and contained in the 
genome, is used in their construction. This information is manifested 
in the structure of protein molecules and it is the cause of thermody-
namic non-equilibrium processes occurring at all levels of the system. 
When macromolecules, cells or whole organisms appear, there are 
two ways for information consideration: direct and indirect. The direct 
way is to build a living organism according to a given program.This way 
is actually used in nature in the form of the development of a biologi-
cal system from an embryo to an adult organism. At the same time, at 
each stage chemical and physical processes take place in accordance 
with the law of nature, but taking into account the information based 
in the genes. In the theoretical study of this way, the methods of the 
theory of self-organization of systems and mathematical modeling are 
used. The second way is to study individual elements of the biosystem, 
to analyze their structure and properties, and then to reconstruct the 
system as a whole.This method is widely used in modern medicine and 
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biophysics; the most modern physical research methods are involved 
in its implementation. In order to determine the structure of protein 
molecules and the structure of enzymes,the methods of structural 
analysis are widely used. Since the basis of the body is hydrocarbon 
molecules, the extremely fine physical methods are required for their 
study.

Other research methods are aimed at establishing the special fea-
tures of relationships between molecules inside organic molecules. Op-
tical and X-ray spectroscopy is used for this purpose. Indirect methods 
are of particular importancein the study of conformational transitions 
of molecules using the proposed methods, it is possible to determine 
the number of stages and energy states in conformational transitions. 
The main method of studying the structure of the cells and the mecha-
nism of action of the membranes is electronic siascopy which enables 
to explore the structure of the cell, as well as the interaction between 
the elements of the cell [3].

Modeling is used at all levels of studying living systems from molecu-
lar biophysics, membrane biophysics, biophysics of cell and organsto bio-
physics of systems. The variety of objects in a living organism is so great 
that it is impossible to get a complete and detailed understanding of the 
behavior of such complicated system. Therefore, a variety of new diag-
nostic treatment methods adopt a simulation method, i.e. they replace a 
certain object, phenomenon, process, in combination with its complex-
ity, model, i.e. an object like a natural, conscious simplification. There are 
different models in almost every section of biophysics. For example, the 
model of formation of the action potential, the model of the sliding thread 
in the description of muscle contraction, the model of the circulatory sys-
tem and etc.

With the development of physics in the 20th century and the growth 
of interest to understanding the essence of life, the tendency to explain 
life phenomena in the language of physical laws increased. In the first 
half of the XVIII century theattempts were made to use the hydrody-
namic laws of the flow of fluids through pipes to explain the laws of 
blood movement through the vessels of the circulatory system.The dis-
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covery of the crystalline state and some analogies in the phenomena 
of growth and reproduction of crystals and living organisms was the 
basis forcreating the theories of the crystalline state of living matter. 
This trend began to develop particularly rapidly after the existence of 
molecular ordering in liquid systems was discovered and there was a 
great idea that living matter was a liquid crystal.The discovery of the 
piezoelectric effect, the ability of crystals to change their volume when 
electrical potential is applied — had led to attempts to explain contrac-
tion of striated musclesthrough this phenomenon. Evenaphysicalmusc-
lemodelwascreated.

The researches of the German physicist and physiologist G. Helm-
holtzwere of great importance for the development of biophysics. He 
found out the mechanism of the eye operation as an optical system and 
for the first time determined the speed of stimulation spreading along 
the nervewith mathematical accuracy. In the middle of the XIX century 
there were also attempts to analyze some pathological biological phe-
nomena by means of mathematical methods [4]. The second source of 
biophysics was physiology which studiedphysiological processes andit 
was aimed at revealing the internal mechanisms based on the elemen-
tary physiological functions taking into account the principles of physics 
and chemistry. This desire was clearly manifestedthroughout the his-
tory of physiology.

The Italian L. Galvani, who published "A Treatise on the forces of elec-
tricity in muscular movement"in 1791, tried to explain the muscle contrac-
tion by the fact that its outer surface is negatively charged, and the inner 
surface is charged by positive electricity, that is, the muscle is Leyden 
can, and a nerve is a conductor through which an electrical discharge 
passes. His opponent, a physicist A. Volta, who initially denied the pres-
ence of animal electricity, later proved that bioelectric potentials are de-
termined by the presence of galvanic cells in the tissues.He explained 
the powerful electrical discharges at the stingraysby the existence of a 
battery of such elements. This ideareceived overallrecognition. Thus, the 
problem was posed - how these chemical elements are arranged and in 
which part of the body they are placed in organisms.
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Abstract. The installation of thermal analysis based on the TPM136 
measuring regulator with the ability to connect and use a personal com-
puter together with an IP camera for analyzing data, plotting the stud-
ied compositions and visual monitoring of measurements was developed. 
The setup allows real-time data to be obtained in digital format from six 
thermocouples simultaneously, which makes it possible to fully automate 
the collection of experimental data and their processing. The installation 
was tested and implemented at the Institute of Physics and Technology of 
the Russian Academy of Sciences. Studies were conducted with samples 
including ice and ice-containing aqueous solutions of sodium carbonate 
of different concentrations. The advantage of this development is its low 
cost, the lack of cumbersome tooling, as well as the ease of maintenance 
and management.
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Introduction
Modern methods of thermal analysis are based on high-precision in-

struments that allow measurements to be taken over a wide temperature 
range and in various environments. A significant drawback of the current-
ly used equipment for thermal analysis, manufactured mainly by foreign 
manufacturers (derivatographs, differential scanning calorimeters, etc.), 
is its very high cost, which makes such equipment practically inaccessible 
to most researchers studying the properties of materials in depending 
on temperature [1, 2]. Such equipment can only be purchased by large 
research centers because of its high cost: from several thousand euros 
and above. The aim of this work is to create a simple and at the same time 
functional thermal analysis installation (TAI), which can be assembled with 
a minimum of financial costs, which makes it possible to conduct research 
in low-budget institutions with a minimum configuration of equipment.

Thermal methods are a group of methods of physicochemical analysis 
in which a physical parameter of a system is measured as a function of 
temperature [3]. The thermal properties of materials reflect their behavior 
during heat transfer (supply or removal of heat), at which a temperature 
change occurs. Thermal analysis is based on the interpretation of heating 
and cooling curves with the identification of characteristic sections on 
them, corresponding to changes in temperature with time [4].

Most physical and chemical processes are accompanied by thermal 
effects, i.e., absorption or evolution of heat; therefore, methods of thermal 
analysis are applicable to a very large number of systems.

Depending on what property of the material are being determined, the 
corresponding types of thermal analysis are used: the visual method (the 
appearance or disappearance of visible changes in the sample), the meth-
od of heating and cooling curves (temperature versus time), differential 
thermal analysis (temperature difference between the sample and the 
reference) etc. In addition, the methods of thermal analysis include meas-
uring the optical, electrical, magnetic and other properties of materials 
depending on temperature [5].
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Due to its technical characteristics and low cost, the universal 
TPM136 meter-regulator is optimally suited for the thermal analysis of 
condensed matter by the method of heating and cooling curves. Con-
necting six input primary converters (sensors) to control the physical 
parameters of the object makes it possible to remove up to six compo-
sitions at a time. 

The TPM136 meter-controller measures the given input parameters 
(temperature, etc.) by sequential interrogation of the sensors involved 
and converts the received data into a digital form. Also, during the opera-
tion of the device, the received signals are filtered from interference with 
the subsequent correction of readings in accordance with the param-
eters specified by the user.

The interrogation of sensors, which consists in alternately connecting 
the received output signals to the meter using an AK-1 automatic switch 
controlled by a microprocessor according to a program specified by the 
user, takes place in a closed cycle [6]. This program includes a list of cur-
rent serial numbers of all sensors connected to the work, taking into 
account their degree of priority during the survey. The device uses an 
integrated RS-485 network interface, which provides the following main 
features: 

– programming the device over the network;
– registration on the PC of the parameters of the current state.
In our TAI (Fig. 1), designed to record the heating (or cooling) curves of 

various aqueous solutions of organic and inorganic compounds, two types 
of thermocouple cases are used. To measure temperatures from -40 to 
+50 °C, a housing made of fluoroplastic is used. The choice of fluoroplastic 
as a material for the thermocouple body at given temperatures is due to 
the following factors [7]:

• resistance to many aggressive environments;
• low coefficient of friction coefficient;
• large temperature range of operation;
• biological inertness;
• ow surface tension.
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Fig. 1. Functional diagram of a TA installation with digital data 
processing: 1 - personal computer; 2 - network interface RS-485; 

3 - universal meter-regulator TPM136; 
4 - block with thermocouples and samples; 5 - IP camera

An important factor in using fluoroplastic for the thermocouple body 
is that fluoroplastic is not wetted by liquids and has low adhesion, which is 
especially important at temperatures below zero [8]. 

At temperatures above +50 °C, an open-type housing is used, since the 
adhesion coefficient in this case does not matter (Fig. 2).

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 Fig. 2. Open thermocouple body. 1- working junction; 2 - connector;
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Cases with thermocouples are installed in containers that can be made 
of both plastic and glass, depending on the compositions to be studied.

When testing the installation, ice and ice-containing aqueous solutions 
of calcium carbonate were chosen as samples [9]. Containers with aque-
ous solutions of sodium carbonate of various concentrations are placed in 
a freezer with a temperature of -15 ° C. Then the containers are installed 
on a stand with height-adjustable LED backlight, designed for easy visual 
viewing, as well as high-quality video shooting (Fig. 3).  

 

 

 

 

 

 

 

 
 

Fig. 3. Block with thermocouples and samples. 
1 - thermocouples; 2 - samples; 3 - glass; 4 - LEDs; 5 - block body; 

6 - height-adjustable platform for LEDs.

The “Configurator” program is a native software delivered to the TPM136 
device and by default not displaying real-time graphics. The “TPM136 v1.0” 
program we developed for installing the TA is a software shell for the Con-
figurator program, which provides a more convenient and functional user 
interface [10, 11].

The “TPM136 v1.0” program receives data from the “Configurator” pro-
gram and builds time-temperature graphs of the connected thermocou-
ples in real time. In the program window, next to each graph, the thermo-
couple number and the current temperature are displayed. The horizontal 
axis represents the current time..
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Selecting the “Exit” menu item in the program window terminates the 
program in real time and saves all the data in the form of a table in a text 
(txt) file and in an Excel file format (xlsx) [12].

Left-clicking on any point on the graph displays the number of the 
selected point, time and temperature on the top line. Selecting the menu 
item “Image” ⇒ “Save” saves the graph to a file in the current directory or 
to a directory selected by the user (Fig. 4).

The menu item "Edit" ⇒ "Select a range of values" allows you to select 
the display of data obtained when plotting previous graphs in a certain 
temperature range, indicating the left (lower) and right (upper) tempera-
ture limits. 

When you click on the “Enter” button, a window with graphs built on the 
selected data is displayed, where the best time is calculated according to 
the selected temperature range (Fig. 5).

The software “TPM136 v1.0” developed by us for registering, output-
ting, processing and visualizing data is written in the programming lan-
guages Java and Python [13, 14]. Chromel-alumel thermocouples were 
used as primary converters. The accuracy of temperature measure-
ment is ± 0.5%.

Conclusion
Using the TPM136 universal measuring controller with the “TPM136 v1.0” 

software developed by us for a personal computer and connected IP cam-
era allows you to fully control the process: record data from thermocou-
ples in a table for graphical visualization and record the process on video 
for subsequent playback (Fig. 6). Using an IP camera allows you to monitor 
the progress of the experiment remotely (being outside the installation 
limits) and from any device (computer, laptop, smartphone) connected to 
the Internet.
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Fig. 6. Installation of thermal analysis
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Abstract. A composite electrode was made on the basis of carbon-
graphite powder and manganese dioxide nanoparticles deposited on its 
surface, obtained during the reduction reaction of potassium permanga-
nate with manganese (II) ions from aqueous solutions. Using the methods 
of scanning microscopy and X-ray diffraction analysis, the success of the 
modification of carbon powder with nanoparticles of manganese dioxide 
with sizes of 20-55 nm was proved. For bulk modification of the electrode, 
paraffin was used as a binder. Electrochemical studies of the behavior of 
the composite MnO2 / C electrode were carried out using cyclic and differ-
ential-pulse voltammetry methods. The MnO2 / C electrode showed elec-
trocatalytic activity in the anode potential region in the presence of H2O2 
with a maximum current peak at pH 7.2–7.4. The optimal scanning speed of 
potentials in the range of -0.1 -1.0 V is 0.05-0.1 V / s. In this case, the anode 
peak appears at 0.72 V and the cathode peak at 0.68 V. The linear response 
of the electrode signal is observed in the concentration range of hydrogen 
peroxide of 0.1 - 3.0 mm. The detection limit of Н2О2 calculated by the 3 
σ-method taking into account the slope of the graph is 0.03 mM.

Keywords: composite electrodes, carbon paste electrodes, modifica-
tion, manganese dioxide, hydrogen peroxide, voltammetric determination.
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Carbon-containing paste electrodes are widely used in the electroana-
lytical determination of a number of inorganic and organic substances. 
Moreover, the modification of their surface or volume opens up new pros-
pects for voltammetric analysis and biosensorics [1]. Particular attention 
of researchers is attracted by the possibility of such a modification of 
carbon-containing electrodes, which allows to obtain a catalytic response 
in the presence of a certain substance [2].

In this regard, metal oxide electrodes have a unique property com-
pared to metal or carbon electrodes, since they are often able to exhibit 
catalytic activity due to redox processes due to various redox pairs of the 
metal state in the oxide, as well as practically absent hydrogen adsorption 
on their surface [3].

The purpose of this work is to obtain a composite MnO2 / C electrode 
based on carbon graphite powder and manganese dioxide nanoparticles 
deposited on its surface, obtained during the reduction reaction of potas-
sium permanganate with manganese (II) ions from aqueous solutions, and 
its testing in the determination of hydrogen peroxide.

Experimental part
Modification of carbon powder with manganese dioxide was carried 

out by the "wet" method. The reaction 3MnCl2 + 2KMnO4 + 2H2O = 5MnO2 + 
2KCl + 4HCl was used as precursors to obtain MnO2 nanoparticles.

For this, solutions were prepared containing 0.1 M potassium per-
manganate and manganese chloride. Carbon-graphite powder was ob-
tained by grinding carbon electrodes from spectral coal in a mill and 
sieved through a nylon sieve with a mesh diameter of 0.08-0.05 mm. 
Coal powder weighing 4.570 ± 0.010 g was placed in a 150 ml glass, where 
20 ml of the prepared KMnO4 solution and 30 ml of MnCl2 were simulta-
neously poured (this ratio of ingredients theoretically allows to obtain 
0.435 g of manganese dioxide, which is ~ 10% of the total mass of the 
MnO2 / C composite. The resulting mixture was stirred at a speed of  
600 rpm for 1.5 hours, then the precipitate was separated by filtration 
in vacuo, washing the precipitate with filtrate and then bidistilled water. 
Dried at a temperature of 110 ° C for 2 hours, the MnO2 / С precipitate 
carryover were mixed into a porcelain cup and ground using a glass rod. 
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Samples of the obtained MnO2 / C composite were subjected to micro-
photographic and X-ray diffraction studies. The resulting composite in a 
mixture with paraffin, taken in a ratio of 50:50 wt.%, was used to make 
an indicator electrode for voltammetric analysis, according to the pro-
cedure described in [4].

Results and discussion
Figures 1 and 2 show an electron micrograph of the MnO2 / C composite and 

an X-ray diffraction pattern, which confirm the successful modification of the 
coal powder with nanoparticles of manganese dioxide with sizes of 20-55 nm.

On the manufactured MnO2 / C composite electrode, its electrochemi-
cal behavior in the presence of hydrogen peroxide was studied. Cyclic vol-
tammograms were taken in the range of -0.1 -1.0 V in buffer solutions with 
different pH at different scanning speeds of the potential.

In Fig. 3. Cyclic voltammograms on a composite electrode in phosphate 
buffer with a pH of 6.86 are shown. The peak on the anode branch of the 
cyclic VA was manifested at 0.72 V vs. Ag / AgCl electrode.

 
 

 
Fig. 1. SEM of the MnO2 / C composite
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Fig. 3. Cyclic voltammograms on MnO2 / C composite electrode 
in the background solution (0.25 M phosphate buffer with a pH of 6.86) - 

dashed curve and in a 0.5 mM hydrogen peroxide solution. 
Scanning speed 50 mV / s

Fig. 2. X -ray diffraction patterns of coal powder and MnO2 /C composite
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Fig. 4. Cyclic voltammograms of MnO2 / C composite electrode in a 0.5 
mM solution of hydrogen peroxide in phosphate buffer (pH 6.86) 
at various scanning speeds of the potential. Inset: dependence 

of the analytical signal (Рiа current) on the square root 
of the scanning speed

The peak on the anode branch of the cyclic VA was manifested at 0.72 
V vs. Ag / AgCl electrode. The cathode peak at 0.68 V. For the unmodified 
carbon graphite electrode, fuzzy peaks were also observed at almost the 
same potentials. In this case, the cathode peak was significantly smaller 
than the anode one.

A possible electrocatalytic mechanism of this process can be described 
by the following steps: adsorption of hydrogen peroxide on a composite 
electrode; catalytic decomposition of hydrogen peroxide on the surface of 
MnO2, leading to a decrease in the oxidation state of Mn (IV) to Mn (II) or 
Mn (III); subsequent oxidation of Mn (II) or Mn (III) to MnO2:

MnO2 + H2O2 → MnO (Mn2O3) + H2O + O2
MnO (Mn2O3) + 2OH- → MnO2 + H2O + 2e-
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Based on the above assumptions, it can be assumed that upon an-
odic polarization of MnO (Mn2O3), a new phase of manganese dioxide is 
reprecipitated on its surface, which leads to a densification of the work-
ing layer of the electrode and, as a result, to an increase in the resist-
ance of the modified electrode. This assumption was confirmed during 
the experiment. The resistance of the MnO2 / C composite electrode 
increased from 0.670 kΩ to 0.960 kΩ during 1000-1200 potential scan 
cycles. Moreover, as shown by microscopic studies, the surface of the 
electrode is smoothed.

The relationship between the oxidation peak current and the scanning 
speed of the MnO2 / С potential of the electrode was investigated. The 
results are presented in Figure 4.

As shown, the peak oxidation currents were proportional to the square 
root of the scan rate in the range of 10 -100 mV s-1. This dependence is 
described by a linear equation.  102,5406,5I  The correlation 
coefficient was 0.992. which indicates that the process is controlled by 
diffusion. Moreover, the best forms of anode voltammograms were at a 
potential scanning speed of at least 50 mV / s.

The study of the effect of pH on the analytical signal of the composite 
electrode in the presence of hydrogen peroxide showed that electrocata-
lytic activity is manifested in various electrolytes (pH 4.01 - 9.18), but a 
higher peak current was observed at pH 7.2 -7.4., Which consistent with 
the results obtained by other authors [5]. Peak currents and potentials 
change with changing pH values. With decreasing pH, the peak potential 
shifted to the positive potential region.

In this regard, in further studies, 0.25 M phosphate buffer with a pH 
of 7.4 was used, containing 0.15 M NaCl, which most fully meets the physi-
ological standards of blood serum.

Figure 5 shows the differential-pulse voltammograms of the MnO2 / C 
electrode for various concentrations of hydrogen peroxide. This experi-
ment confirms the performance of the electrode in a wide range of hy-
drogen peroxide contents and the possibility of its determination by the 
additive method.
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Fig.5. Differential-pulse voltammograms on a composite MnO2 / C 
electrode in the presence of increasing amounts of hydrogen peroxide.

1 - 0.010 mM H2O2 ; 2 - 0.025 mM H2O2; 
3 - 0.050 mM H2O2 2; 4 - 0.10 mM H2O2;

5 - 0.25 mMH2O2 ; 6 - 0.50 mM H2O2;

 

 

 

 

Fig.6. The dependence of the amperometric signal of the electrode with the 
sequential addition of 0.25 mm hydrogen peroxide.

The dotted line indicates the voltammogram of the electrode in a buffer 
electrolyte — 0.25 M phosphate buffer with a pH of 7.4, containing 0.15 M NaCl
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The composite MnO2 / C electrode was used to determine hydrogen 
peroxide by the chronoamperometric method, when the electrode poten-
tial was maintained at + 0.72 V relative to the saturated Ag / AgCl elec-
trode.

In fig.6. The dependence of the amperometric signal of the electrode 
upon the sequential addition of 0.25 mM hydrogen peroxide with an inter-
val of 40 seconds is shown.

The linear response of the electrode signal is observed in the con-
centration range of hydrogen peroxide of 0.1 - 3.0 mM. The detection limit 
calculated by the 3 σ-method taking into account the slope of the graph 
is 0.03 mM.

The composite MnO2 / C electrode was tested in determining the ac-
tual content of hydrogen peroxide in a 3% aqueous solution of hydrogen 
peroxide, vitamin C and vitamin B2 in pharmaceutical products sold to the 
population through a pharmacy network.

Conclusion
A composite electrode based on carbon graphite powder and manga-

nese dioxide nanoparticles deposited on the surface of potassium per-
manganate from manganese (II) ions from aqueous solutions was manu-
factured and tested in the voltammetric determination of hydrogen per-
oxide. The success of modifying carbon-graphite powder with manganese 
dioxide nanoparticles of 20-55 nm in size has been proved by scanning 
microscopy and X-ray diffraction analysis. For bulk modification of the 
electrode, paraffin was used as a binder. 

Using cyclic voltammetry, the behavior of composite MnO2 / C was 
studied. The electrocatalytic activity of the MnO2 / C electrode in the an-
ode region of potentials in the presence of H2O2 with a maximum current 
peak at pH 7.2–7.4 was established. The anodic oxidation peak appears at 
0.72 V and the cathodic peak at 0.68 V. The optimal scanning speed of 
potentials in the range of -0.1 -1.0 V is 0.05-0.1 V / s. The linear response of 
the electrode signal is observed in the concentration range of hydrogen 
peroxide of 0.1 - 3.0 mM. The detection limit of Н2О2 calculated by the 3 
σ-method taking into account the slope of the graph is 0.03 mM. 
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The possibility of using the MnO2 / C electrode in the determination 
of, in addition to hydrogen peroxide, vitamins C and B2 in pharmaceutical 
preparations is discussed.
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Abstract. This article is devoted to the analysis of the forecast of me-
teorological flight conditions of civil and extreme aviation in Russia, using 
modern methods of data transmission in the conditions of airports and 
airfields. Weather forecasting for civil aviation and experimental aviation is 
a set of activities carried out with the help of modern high-tech equipment 
and software. To make a decision on the departure of the aircraft, it is 
necessary to analyze weather conditions from the position of the possibil-
ity of performing a safe flight. To do this, it is necessary take into account 
the full range of available information on the state of weather conditions 
during the flight. We analyze the dynamics of the processes occurring in 
the atmosphere at the time of receiving the specific data from synaptic 
predictability on the time of flight for the entire route with the use of mod-
ern international codes, SIGMET, METAR, TAF.

Key words: SYNOPTIC analysis, forecast maps, meteorological flight 
conditions, international meteorological codes SIGMET, METAR, TAF.

Introduction. The preparation and execution of flights in civil and ex-
perimental aviation (CaEA) is carried out on the basis of international and 
federal rules, where the forecasting of meteorological flight conditions 
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(MFC) is one of the main tasks, the solution of which reduces the risk of 
possible negative phenomena that reduce flight safety. The regularity and 
timeliness of the provision of meteorological information to aircraft in the 
Russian Federation is carried out by Roshydromet, including through the 
recommendations of the World Meteorological Organization (WMO). This 
article is devoted to the analysis of the MFC forecast of civil aviation in Rus-
sia using modern methods of data transmission in airports and airfields. 

Main part. Weather forecasting for civil aviation and experimental avia-
tion is a set of measures carried out using modern high-tech equipment 
and software. The structural associations that carry out the preparation 
and provision of data for CaEA are the Federal State Budget Institutions 
(FSBI) of Roshydromet, which include special aviation meteorological cent-
ers and civil aviation meteorological stations (AMC, CMS). Today, Roshy-
dromet has 257 AMC and ACMS, which are located at the airports of the 
Russian Federation and are part of 10 federal state budgetary institutions 
(FSBI) of Roshydromet. With the commissioning of automated AMC and 
CMS, the ability of meteorological stations at airports and aerodromes to 
continuously monitor the weather front and transmit data on the height of 
the lower boundary of clouds and their modification, the presence of ice or 
icing, horizontal, inclined and vertical visibility, atmospheric pressure, tem-
perature and humidity, as well as wind speed and direction is increased. 
The frequency of tracking meteorological data was reduced in the range 
of 1, 3, 5 minutes, or 10 and 15. The capabilities of the equipment allow the 
information to be taken from the sensors almost at the time of its record-
ing and transmitted using special software to air users. 

For the processing of MFC data and its analysis, Roshydromet inte-
grated computer systems are used, on which hydrodynamic objects are 
simulated in real time, weather conditions are analyzed and predicted. For 
the effectiveness of the forecast, the bases of the world forecasting zonal 
centers, as well as the centers of seismology and volcanology, are used. 

Meteorological flight support (MFS) is a system that includes a set of 
actions that can be divided into 4 blocks: receiving and transmitting me-
teorological data, developing MFC forecasts and providing aviation users 
with meteorological information (Fig. 1).
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Meteorological support for flights at aerodromes and at airports is di-
rectly implemented by special meteorological services attached on the 
ground: meteorological aviation centers and AMC and ACMS stations with 
and without synoptic part. The functions of specialized meteorological or-
gans with a synoptic part are as follows:

– monitor weather conditions at aerodromes and airports; - make syn-
optic weather forecasts; 

– when the weather conditions worsen, they make warnings at the 
aerodrome or airport for air routes of flights; 

– conduct consultations with flight crews; 
– prepare flight documentation for air consumers according to weath-

er forecast; 
– train and conduct briefings with personnel and crews of aircraft in 

the competence of meteorological observations; 
– carry out maintenance of meteorological equipment and instruments, 

including repair, installation and dismantling of meteorological equipment; 
– oversee the information work of operational network units attached 

to AMC;
 – control the flow of meteorological information to civil aviation users; 
– study and monitor the weather conditions of the assigned territory 

for compiling climate maps and descriptions;
 – compose sections of meteorological support in general flight opera-

tions instructions at aerodromes and airports;
– provide interested air traffic control authorities (ATC etc.) with in-

formation about seismic and volcanic activity, volcanic eruptions, cloud 
formation or volcanic ash; - compile information summaries using the in-
ternational meteorological codes SIGMET (Significant Meteorologinal) or 
AIRMET;

 – information transfer on broadcasting channels of VHF, ATIS and VOL-
MET;

 – Transmission of meteorological information using the international 
METAR code (Meteorological Terminal Aviation Routine Weather Report).

An example of an informational message using the SIGMET and METAR 
codes is shown in Fig. 2.
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Fig. 2. An example of an informational message 
using the SIGMET and METAR codes

In order to make a decision to take off an aircraft, it is necessary to 
analyze weather conditions from the perspective of the possibility of per-
forming a safe flight. For this, the whole range of available information 
about the weather conditions during the flight is taken into account. The 
dynamics of the processes occurring in the atmosphere at the time of 
obtaining specific data with synaptic predictability for the flight along the 
entire route, all available data on the weather condition, the nature and 
direction of the development of atmospheric processes that will lead to 
changes in weather conditions during the flight are analyzed. It is neces-
sary to understand not only what weather conditions are observed in the 
area or along the route of the planned flight, but also to determine what 
these conditions are related to and how they can change in the future, i.e. 
imagine their future condition. This can be done by conducting an aerosyn-
optic analysis of the meteorological situation.

Aerosynoptic analysis is carried out by comparing and complex pro-
cessing of meteorological data units. Table 1 presents the meteorological 
blocks that must be operated on to obtain an aerosynoptic forecast. 
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A comparative analysis of aerosynoptic materials with a greater de-
gree of certainty assesses the development of processes occurring in 
the atmosphere, determines the genesis of pressure systems and the 
advancement of air fronts, and changes in air masses. 

When considering in more detail the methods for transmitting weather 
forecasts at airports and aerodromes, it should be noted that there are 
several international meteorological codes of various specifications, such 
as METAR, SPECI, TAF, SIGMET, etc. 

International Aeronautical Meteorological Code METAR. With the help 
of this weather code, actual or regular weather is recorded both in the 
conditions of airfields and at a single automatic weather station. The 
METAR code contains data on the time of the survey, the specific location, 
visibility, wind speed and direction, precipitation, cloud cover (especially 
with respect to cumulus clouds), atmospheric pressure, ambient temper-
ature, dew point deficit. The main information of the report may also be 
supplemented by a near-synoptic forecast. 

If the international METAR code contains records about the actual, 
current state of weather conditions, then the SPECI (aviation selected 
special weather report) code records weather changes in the condi-
tions of the airfield or in a single automatic weather station or special 
reports.

Observations are carried out regularly and on special events. The bulk 
of the work is done by automatic meteorological stations (AMS), Fig. 3. The 
AMS collects and processes the incoming meteorological data, forms a 
summary taking into account the encoding, and passes it to aviation us-
ers (ATC and other interested parties).

Weather events are monitored regularly during the flight every 0.5 
hours, a summary of the current weather condition (METAR code) or 
changes in weather conditions, deterioration in any indicators or improve-
ments (SPECI code) is removed. In the absence of flights at the aero-
dromes, the AMS takes meteorological data every hour. If necessary, or 
on the instructions of ATC, reports on METAR or SPECI codes are removed 
by the AMC when requesting information to compile a predictive analysis 
of the dynamics of weather phenomena. 
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Table 1
Blocks of meteorological information for compilation 

of aerosynoptic analysis

No

Meteorological 
information blocks for 
aerosynoptic analysis 

compilation

Description of 
Actions Determinations

1
Atmospheric weather 

monitoring
Measurements and 

Observations
Ground layers and altitudes of 

the free atmosphere

2 Actual weather maps Synoptic mapping
Ground layers of the 

atmosphere and altitude in 
flight conditions

3 Aerological charts

Estimate 
and graphic 

construction in a 
timely manner: 00, 
06, 12 and 18 hours 

UTC

Temperature-wind sounding of 
the atmosphere at altitudes in 

flight conditions

4 Maximum Wind Maps
Radio sounding at 
00, 06, 12 and. 18 

hours UTC

The position of the axis of the 
jet stream (JS)

5
Maps of the tropopause 

(spatial position)

Radio sounding at 
00, 06, 12 and 18 

hours UTC

Pressure hPa, temperature ° С, 
dew point deficit

6
Patterns of radar 
meteorological 
observations

Mapping Using 
Weather Locators

Wind speed and direction, 
cloud movements, including 

cumulus activity, formation of 
cyclones, atmospheric fronts

7 Maps of nephanalysis
Cloud mapping 
from satellite 
observations

Key indicators of cloud cover: 
boundaries, quantity, structural 

features

8
Predictive maps of 

special events
Front Forecast 

Mapping
Marks of the centers of 

cyclones and anticyclones

9
Predictive maps of wind 

and air temperature

Compiled 4 times 
a day 00, 06, 12 and 

18.00 UTC

Drawing in numbers and 
conventional signs of 

meteorological information and 
data of synoptic analysis
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Fig. 3. Automatic meteorological station collecting and transmitting 
meteorological data

The format of weather reports transmitted by AMC in accordance with 
international rules contains the following information:

 – METAR or SPECI summary type header;
 – aerodrome index code; 
– accurate time of observation (MSC and UTC);
 – wind speed and direction at the surface of the earth;
 – current weather, its manifestations;
– number, shape and height of the lower border of clouds; 
– ambient temperature and dew point; 
– atmospheric pressure relative to sea level QNH (Question Nautical 

Height) and relative to the location level of the airfield QFE $;
 – phenomena preceding current weather (Rew'w');



193

Process Management and Scientific Developments

– forecast for aircraft landing (trend line), taking into account the dy-
namics of phenomena;

– additional information on RMK (the presence of turbulence, icing, ice, 
cumulus clouds, thunderstorms, etc.). In fig. 4 shows the encoding scheme 
METAR and SPECI.

Fig. 4. The encoding scheme METAR and SPECI

For example: 
– 25085G122KMH - wind direction 250 °, average speed 85 km/h, maxi-

mum speed (gusts) 122 km/h; 
– Р49MPS – wind speed of more than 50 m/s and more; - P99KT - wind 

speed of more than 100 knots or more;
 – Р199KMH – wind speed of more than 200 km/h.
P (peak) - more (highest point, maximum). 
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International Aeronautical Meteorological Code TAF (terminal aero-
drome forecast). With the help of this code, weather conditions relative to 
aerodromes or airports are forecasted. The name TAF must be displayed 
at the beginning of the forecast. The summary must necessarily show in-
formation about the wind, visibility of the RVR, cloud cover, weather events. 
The selection of code groups contains a different number of characters, 
if any element of the code is not predicted, then these symbols are not 
inserted into the general summary.

The TAF weather forecast lasts from 6 to 30 hours. Every 3 hours, regu-
lar current TAF forecasts are displayed. 

Conclusion. The provision of meteorological safety for flights through-
out the route, including at aerodromes and airports, is supported by the 
international meteorological codes of the world meteorological organiza-
tion WMO and ICAO - the international civil aviation organization. 

The main meteorological codes include METAR, SPECI, TAF and SIGMET, 
where METAR and SPECI - transmit information read by the AMS about the 
actual weather at the aerodrome and about its changes for the better or 
for the worse; TAF - transmits the weather forecast for the airfield; SIGMET 
- storm warning and warning about aviation weather hazardous events. 

Using weather coding, it is possible to transmit meteorological re-
ports of current weather and synaptic forecasts directly to aviation users 
throughout the flight route.
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