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改善俄罗斯联邦税收制度的发展
IMPROVING THE DEVELOPMENT OF THE TAX SYSTEM OF 

THE RUSSIAN FEDERATION

Bloshenko Tatiana Alekseevna
Doctor of Economic Sciences, Leading Research Worker
Financial University under the Government of the Russian Federation,
Moscow, Russia

抽象的。 本文讨论了股票购买者的税收问题，股票购买者很有可能在此基础
上被认定为税务代理人，并在向个人支付收入时被要求代扣个人所得税。 分析了
收入来源和改进税收立法的方向。 本文对税收立法进行了分析，指出缺乏法律确
定性，需要对俄罗斯联邦税法进行修订。 

关键词：个人所得税、出售股票、收入、预扣税、税务代理、预算政策、税收政
策。

Abstract. The article discusses the issues of taxation of buyers of shares, 
who with a high degree of probability can be recognized as a tax agent on the 
basis and will be required to withhold personal income tax when paying income 
to individuals. Sources of income and directions for improving tax legislation 
are analyzed. The article presents an analysis of tax legislation, establishing a 
lack of legal certainty that requires amendments to the Tax Code of the Russian 
Federation. 

Keywords: personal income tax, sale of shares, income, withholding tax, tax 
agent, budget policy, tax policy.

Introduction
Improving the tax system is aimed at stimulating the development of economic 

activities, the creation and use of innovations in industries. The revenue side of 
the budgets of the budget system of the Russian Federation is subject to constant 
changes, which is due to the high role of macroeconomic parameters and the struc-
ture of revenues of the budgets of the budget system of the Russian Federation 
[3; 4]. Carrying out an analysis of tax legislation and identifying contradictions is 
aimed at introducing changes to the Tax Code of the Russian Federation.

The purpose of the study is to analyze tax legislation in order to improve it 
for the purpose of determining the tax base for personal income tax when selling 
shares.
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Materials and methods
This article analyzes regulatory legal acts and conducts a comprehensive study 

of the calculation and payment of personal income tax when selling shares.
A systemic and institutional approach was used in conducting the study.
Results
A Russian organization that purchases shares can with a high degree of proba-

bility be recognized as a tax agent and is obliged to withhold personal income tax 
when paying income to individuals.

Discussion
The main directions of development of the tax system are presented in [1]. 

Increasing the level of budget planning is presented in works [2; 5; 6]. In terms of 
eliminating contradictions in tax legislation, this analysis was carried out, based 
on the norms of tax law.

So, when determining the tax base for personal income tax in accordance with 
paragraph 1 of Art. 210 of the Tax Code of the Russian Federation (hereinafter 
referred to as the Tax Code of the Russian Federation), all income of the tax-
payer received by him both in cash and in kind, or the right to dispose of which 
he has acquired, is taken into account, including income in the form of material 
benefits, determined in accordance with Art. 212 of the Tax Code of the Russian 
Federation. As a general rule, the income of individuals who are tax residents of 
the Russian Federation in the form of income from the sale of shares of Russian 
organizations is subject to personal income tax at a rate of 13/15% (paragraph 
3, paragraph 5, paragraph 1, Article 208, paragraph 1, Article 209, paragraph 1 
Article 224 of the Tax Code of the Russian Federation), while in Art. 217 of the 
Tax Code of the Russian Federation provides a list of income that is not subject to 
taxation (exempt from taxation). According to clause 17.2 of Art. 217 of the Tax 
Code of the Russian Federation are not subject to taxation, in particular, income 
received from the sale of shares specified in paragraph 2 of Art. 284.2 of the Tax 
Code of the Russian Federation, provided that on the date of sale of such shares 
they were continuously owned by the taxpayer on the right of ownership or other 
property right for more than five years.

Clause 2 Art. 284.2 of the Tax Code of the Russian Federation provides for the 
following types of shares:

	– shares constitute the authorized capital of organizations, no more than 
50% of whose assets, according to financial statements as of the last day 
of the month preceding the month of sale, directly or indirectly consists of 
real estate located on the territory of the Russian Federation;

	– shares of Russian organizations as of the date of their sale or other dis-
posal (including redemption) are classified as securities traded on the or-
ganized securities market, and as of the same date they are shares of the 
high-tech (innovative) sector of the economy.
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We proceed from the premise that an individual holder of shares of PJSC “A” 
continuously owns shares of PJSC “A” by right of ownership for a period ex-
ceeding 5 years. Since the shares of PJSC “A” do not belong to the shares of 
companies in the high-tech (innovative) sector of the economy, the income of the 
specified individual may be exempt from personal income tax if the share of real 
estate located in the Russian Federation, which is directly or indirectly owned by 
PJSC “A” , does not exceed 50% of the company’s assets. Analysis of the share of 
Russian real estate of PJSC “A”. 

When paying income to an individual, the Russian organization that purchases 
the shares is recognized as a tax agent for personal income tax. The Tax Code of 
the Russian Federation does not provide for the obligation of a tax agent to pro-
vide documentary evidence of the possibility of applying the exemption provided 
for in clause 17.2 of Art. 217 Tax Code of the Russian Federation. At the same 
time, according to paragraphs. 4 - 5 p. 1 tbsp. 226 of the Tax Code of the Russian 
Federation, tax agents, when determining the tax base on the basis of a taxpayer’s 
application, take into account actual and documented expenses that are associated 
with the acquisition and storage of the relevant securities and which the taxpayer 
incurred without the participation of a tax agent. Despite the fact that these provi-
sions do not provide for the tax agent’s obligation to take into account the grounds 
for exemption from personal income tax of an individual’s income, we believe that 
if an individual provides such confirmation to the tax agent, the latter should take 
into account such information for the purposes of applying the exemption from 
Personal income tax.

When paying income to an individual, the Russian organization that purchases 
the shares is recognized as a tax agent for personal income tax. The Tax Code 
of the Russian Federation does not provide for the obligation of a tax agent to 
document the possibility of applying the exemption provided for in clause 17.2 
of Art. 217 Tax Code of the Russian Federation. At the same time, according to 
paragraphs. 4 - 5 p. 1 tbsp. 226 of the Tax Code of the Russian Federation, when 
determining the tax base on the basis of a taxpayer’s application, tax agents take 
into account actual and documented expenses that are associated with the acquisi-
tion and storage of the relevant securities and which the taxpayer incurred without 
the participation of a tax agent.

Despite the fact that these provisions do not provide for the tax agent’s obliga-
tion to take into account the grounds for exemption from personal income tax of an 
individual’s income, we believe that if an individual provides such confirmation to 
the tax agent, the latter should take into account such information for the purposes 
of applying the exemption from Personal income tax.

Moreover, from a practical point of view, it is the individual who is interested 
in applying the exemption, because the tax agent withholds tax from the income 
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amount rather than paying it from his own funds. In this regard, we recommend 
that an individual selling shares of PJSC “A” provide documentary evidence of the 
conditions for fulfilling the benefit to LLC “B”, in particular:

	– documents confirming continuous ownership of shares for at least 5 years;
	– calculation of the share of real estate located on the territory of the Russian 

Federation in the assets of PJSC “A” or the financial statements of PJSC 
“A”, on the basis of which it can be confirmed that the assets of PJSC “A” 
contain no more than 50% of real estate located on the territory RF.

The Tax Code of the Russian Federation does not contain specific instructions 
for calculating the direct or indirect share of real estate located on the territory of 
the Russian Federation (hereinafter referred to as Russian real estate) as part of the 
organization’s assets. In this regard, for the purposes of our calculation, we were 
guided by the explanations of the Ministry of Finance and the Federal Tax Service 
of Russia, which were developed and subsequently specified in a series of letters 
starting in 2004 (see letters of the Ministry of Finance of Russia dated November 
15, 2004 No. 03-08-05, dated January 24. 2005 No. 03-08-05, letter of the Federal 
Tax Service of Russia dated 02/07/2013 No. ED-4-3/1828@, etc.).

In these letters, the regulatory authorities propose to calculate the share of real 
estate based on the book value of the organization’s assets and the book value of 
its real estate located on the territory of the Russian Federation. The approach pro-
posed by the Ministry of Finance and the Federal Tax Service of Russia to calcu-
lating the share of Russian real estate in the assets of organizations based on data 
on book value was also supported at the court level (see, for example, decisions in 
case No. A81-4077/2013, including at the level ruling of the Supreme Court of the 
Russian Federation dated December 18, 2014 No. 304-KG14-3122).

For calculation purposes, the most detailed instructions are used, given in the 
letter of the Federal Tax Service of Russia dated November 20, 2019 No. SD-4-
3/23559, as well as letters of the Ministry of Finance of Russia dated December 
3, 2019 No. 03-08-05/93884, dated December 9, 2019 No. 03 -03-06/1/95589 and 
others, which are proposed to be used for the purpose of calculating the share of 
Russian real estate also in subsequent letters of the Ministry of Finance of Russia 
dated November 5, 2020 No. 03-08-13/96571, 03.05.2021 No. 03-03-06/ 1/15900, 
08.10.2021 No. 03-03-07/81649, dated 12.12.2022 No. 03-03-06/1/121346, dated 
30.01.2023 No. 03-08-05/6978.

Letters from the Ministry of Finance and the Federal Tax Service of Russia 
provide explanations on the procedure for calculating the share of Russian real 
estate in the assets of an organization for the purposes of applying paragraphs. 5 p. 
1 art. 309 of the Tax Code of the Russian Federation and paragraph 2 of Art. 284.2 
Tax Code of the Russian Federation. Since the condition regarding the share of 
Russian real estate of no more than 50% in the assets of the organization, provided 
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for exemption from personal income tax and corporate income tax (withholding 
tax), is identical, and also since clause 17.2 of Art. 217 of the Tax Code of the Rus-
sian Federation contains a reference to paragraph 2 of Art. 284.2 of the Tax Code 
of the Russian Federation, we calculated the share of real estate in accordance with 
the specified clarifications of the Ministry of Finance and the Federal Tax Service 
of Russia.

According to the explanations of the regulatory authorities, the total share of 
the organization’s assets, directly or indirectly consisting of Russian real estate, is 
defined as the sum of the shares of direct and indirect ownership of such real estate 
by the organization, calculated separately according to the formulas proposed by 
the regulatory authorities.

The letters of the Ministry of Finance of Russia further clarified that it is legal 
to calculate the share of Russian real estate in the assets of an organization on the 
basis of the book value of assets reflected in the accounting (financial) statements 
of the organization drawn up in accordance with the requirements of the legisla-
tion of the Russian Federation on accounting. Similar clarifications were given by 
the Russian Ministry of Finance not only regarding withholding tax, but also re-
garding personal income tax, for example, in letters dated November 19, 2021 No. 
03-04-05/93514, dated March 30, 2022 No. 03-04-05/25669, dated 05/11/2022 
No. 03-04-05/43062.

For the purposes of calculations, regulatory authorities recommend using data 
on the book value of assets according to the accounting records of organizations 
closest in time to the date of determination of such a share of financial statements 
(interim (for example, quarterly or semi-annual) or annual), unless otherwise es-
tablished by the Tax Code of the Russian Federation. These clarifications are giv-
en in relation to withholding tax, while the provisions of international agreements 
and Russian tax legislation in this part do not contain clarifications regarding the 
date for calculating the share of real estate in the assets of a Russian organiza-
tion. At the same time, according to paragraph 2 of Art. 284.2 of the Tax Code of 
the Russian Federation, to which clause 17.2 of Art. 217 of the Tax Code of the 
Russian Federation, the calculation must be made according to the financial state-
ments on the last day of the month preceding the month of sale of shares, which is 
also confirmed by the Ministry of Finance in letters dated 07/05/2023 No. 03-03-
06/1/62627, dated 07/07/2023 No. 03-03 -06/1/63472.

According to the above-mentioned instructions of the Ministry of Finance and 
the Federal Tax Service of Russia, the share of an organization’s assets directly 
consisting of Russian real estate is defined as the ratio of the company’s Russian 
real estate to the total assets of such a company. Namely, the above-mentioned 
share is determined by the formula given in accordance with the designations in 
letters of the Federal Tax Service of Russia dated November 20, 2019 No. SD-
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4-3/23559@ and the Ministry of Finance of Russia dated December 3, 2019 No. 
03-08-05/93884.

The share of assets of organization “A” directly consisting of Russian real es-
tate (НпрА) is defined as the ratio, expressed as a percentage, of the total book value 
of Russian real estate objects recorded on the balance sheet of organization “A” 
(НА) to the total assets of this organization “A” (AA) according to formula (1):

                                         (1)

The share of assets of organization “A” indirectly consisting of Russian real 
estate (), expressed as a percentage, is determined based on the book value of 
investments of organization “A” in the authorized (share) capital of organization 
“B” (ВЛБ) and (or) in a collective investment instrument “B” and the share of as-
sets of organization “B”, consisting of Russian real estate

( )                                                   (2):

                                      (2)

For the purposes of calculating the share of Russian real estate in the assets of 
an organization, a collective investment instrument is understood to be a Russian 
or foreign structure without the formation of a legal entity (in particular, a fund, 
partnership, partnership, trust, other form of collective investment and (or) trust 
management).

In a similar manner, the share of assets of organization “A”, indirectly consist-
ing of Russian real estate, is calculated in relation to investments in the authorized 
(share) capital of each organization (investments in collective investment instru-
ments) recorded on the balance sheet of organization “A”.

The total share of the assets of organization “A”, directly or indirectly consist-
ing of Russian real estate, is determined as the sum of the above shares of assets 
(3):

                                (3)
Example:
The book value of Russian real estate in the balance sheet of organization “A” 

is 1 million rubles.
The book value of financial investments in shares of organization “B” is 10 

thousand rubles. There are no other financial investments in the capital of other 
companies, as well as in collective investment instruments.

The book value of other assets of organization “A” is 440 thousand rubles.
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The book value of Russian real estate in the balance sheet of organization “B” 
is 100 million rubles.

There are no financial investments in the balance sheet of organization “B”.
Other assets on the balance sheet of organization “B” - 50 million rubles.
Then the share of assets of organization “A” consisting of Russian real estate (4):

  (4)

The share of assets directly or indirectly consisting of Russian real estate in 
relation to organization “B” and other organizations in the capital of which orga-
nization “A” directly or indirectly participates is determined in the same order (5):

                                        (5)
It should be taken into account that if the total book value of Russian real 

estate recorded on the balance sheet of organization “А” ( ), and investments 
of organization “A” in the authorized (share) capitals of other organizations (in-
vestments in collective investment instruments) (Влi) is less than 50 percent of 
total assets of organization “A”, then it is fair to conclude that the assets of such 
organization “A” consist of Russian real estate less than 50 percent (6):

             (6)

For a foreign organization that has Russian real estate, the indicators are de-
termined on the basis of the financial statements of such a foreign organization, 
compiled in accordance with the standards established by the personal law of such 
a foreign organization, and accounting registers in rubles at the exchange rate on 
the date of preparation of the financial statements.

It should be borne in mind that the definitions of the term “real estate” in the 
legislation of the Russian Federation and agreements on the avoidance of double 
taxation may differ.

In particular, paragraph 1 of Article 130 of the Civil Code of the Russian Fed-
eration classifies aircraft and sea vessels and inland navigation vessels subject to 
state registration as immovable things.

In this regard, the value of these assets should be taken into account as part of 
Russian real estate for the purposes of applying subparagraph 5 of paragraph 1 of 
Article 309 of the Civil Code of the Russian Federation, but should not be taken 
into account as part of Russian real estate for the purposes of applying an interna-
tional agreement on the avoidance of double taxation, if such agreement states that 
the data assets are not considered as real estate.
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Such differences in the interpretation of the term “real estate” must be taken 
into account when calculating the share of Russian real estate in the assets of an 
organization for the purposes of applying the Civil Code of the Russian Federation 
or an international agreement of the Russian Federation.

Taking into account that the indicators necessary for the correct calculation of 
the share of Russian real estate in the assets of an organization may not be in the 
published forms of financial (accounting) reporting of organizations, until changes 
are made to the Code defining the procedure for determining the share of Russian 
real estate and regulating the exchange of information necessary for the imple-
mentation of the specified calculation, tax agents are recommended to apply for 
the necessary information to the organizations in respect of which it is necessary 
to make the specified calculation of the share of real estate.

The specified information may be presented to tax agents, in particular, in the 
form of the total value of the share of Russian real estate in the assets of the or-
ganization, calculated by such organization independently after receiving a cor-
responding request from the tax agent.

In accordance with paragraphs. 2 p. 1 art. 228 of the Tax Code of the Rus-
sian Federation, individuals independently calculate and pay taxes based on the 
amounts received from the sale of their property and property rights.

Explanations from regulatory authorities confirmed that the provisions of this 
norm also apply to the sale of securities, including shares (see, for example, let-
ter of the Ministry of Finance of Russia dated December 24, 2019 No. 03-04-
06/101068).

At the same time, in accordance with Federal Law dated September 29, 2019 
No. 325-FZ in Art. 226 of the Tax Code of the Russian Federation were amended. 
In accordance with the current edition of the Tax Code of the Russian Federation, 
paragraph 3, clause 1, art. 226 establishes that Russian organizations and individ-
ual entrepreneurs who make payments under agreements for the purchase and sale 
(exchange) of securities concluded by them with taxpayers are also recognized 
as tax agents. The explanatory note to the relevant bill states that the changes are 
aimed at reducing the administrative burden of individuals by eliminating the ob-
ligation to declare income from the sale (exchange) of securities and introducing 
tax agency in these cases.

Conclusion
With the addition to clause 1 of Art. 226 of the Tax Code of the Russian Fed-

eration changes in the provisions of paragraphs. 2 p. 1 art. 228 of the Tax Code of 
the Russian Federation remained in the previous edition. In the event that income 
from the sale of shares is subject to personal income tax (i.e., the conditions for 
exemption from taxation specified in clause 17.2 of Article 217 of the Tax Code 
of the Russian Federation are not met), the Russian organization that purchases 
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the shares can with a high degree of probability be recognized as taxable agent 
on the basis of paragraph. 3 p. 1 art. 226 of the Tax Code of the Russian Federa-
tion and will be required to withhold personal income tax when paying income to 
individuals.

Failure by a tax agent to fulfill its obligation to withhold tax is grounds for 
bringing it to tax liability (a fine of 20% of the amount subject to withholding, 
based on Article 123 of the Tax Code of the Russian Federation).

At the same time, the Ministry of Finance of the Russian Federation takes a 
consistent position that a Russian organization that has made a payment under a 
share purchase and sale agreement concluded by the said Russian organization 
with an individual taxpayer is recognized as a tax agent for personal income tax 
in relation to the amount of such payment (letter from the Ministry of Finance of 
Russia dated March 31 .2023 No. 03-04-06/28797, dated 03/31/2023 No. 03-04-
05/28820, dated 05/29/2023 No. 03-04-06/49051).

Thus, it is advisable to clarify the procedure for calculating and paying per-
sonal income tax when paying income to individuals under share purchase and 
sale agreements.
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抽象的。 文章探讨了区域投资项目实施过程中地勘工作的税务核算问题。
分析了完善税收立法的方向。 本文对税收立法进行了分析，指出实施区域投

资项目中地质勘探工作的会计缺乏法律确定性，这需要修订俄罗斯联邦税法和其
他规范地下活动的监管法律法案 用户。

关键词：地下用户、区域投资项目、税收政策、税收制度、地质勘探、资本投资。
Abstract. The article discusses the issues of tax accounting for geological 

exploration work during the implementation of regional investment projects.
The directions for improving tax legislation are analyzed. The article presents 

an analysis of tax legislation, establishing the lack of legal certainty in accounting 
for geological exploration work in the implementation of regional investment 
projects, which requires amendments to the Tax Code of the Russian Federation 
and other regulatory legal acts regulating the activities of subsoil users.

Keywords: subsoil user, regional investment project, tax policy, tax system, 
geological exploration, capital investments.

Introduction
In order to improve the main directions of tax policy, develop a unified meth-

odology and further tax control for the future, an analysis of the conceptual appa-
ratus is carried out, the interpretation of which currently leads to a lack of legal 
certainty between the tax authorities and the taxpayer.

Improving the tax system is aimed at stimulating the development of types of 
economic activity, creating conditions for investment activity and innovation in 
industries. Carrying out an analysis of tax legislation and identifying contradic-
tions is aimed at introducing changes to the Tax Code of the Russian Federation 
and developing the regulatory function of taxes.

The purpose of the study is to analyze tax legislation in order to improve the 
regulatory function of taxes.
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Materials and methods
This article analyzes regulatory legal acts and conducts a comprehensive study 

of the attribution of geological exploration results to capital investments in the 
implementation of regional investment projects on the territory of the Russian 
Federation.

Results
In relation to subsoil users, in order to implement an investment project, at the 

initial stage of investment it is necessary to carry out geological exploration work 
(GEW), the costs of geological exploration should be included in the volume of 
capital investments, including for tax accounting purposes when implementing 
regional investment projects.

Discussion
The development of the methodological foundations of investment policy is 

enshrined in Rabi [2]. State guarantees for the implementation of investment pro-
jects as a tool for ensuring economic growth are listed in works [5; 6].

Fiscal rules regarding market resource revenues are presented in [3; 4].
The main directions of development of the tax system for subsoil users are set 

out in [1].
According to the geological and economic criteria for assessing deposits, the 

accounting of mineral reserves is summarized according to the following princi-
ples:

According to geological information:
	– reserves are divided into on-balance reserves, the development of which 

is of industrial importance, and off-balance reserves, the development of 
which is unprofitable.

	– according to the level of operating conditions and development technolo-
gy, industrial reserves are divided into categories: A, B, C1 and C2.

	– forecast resources of categories P1, P2, P3 are assessed, mining and geo-
logical information on the study of the latter, in comparison with indus-
trial reserves of category C2, is lower, the efficiency of their development 
will be quite expensive.

Subsoil users carry out geological exploration work in search of new sources 
of mineral raw materials; this type of work is necessary to justify investment in-
vestments.

Subsoil use is “...a stage-by-stage process that consists of regional geological 
research, prospecting, assessment, exploration, trial operation, additional explo-
ration, industrial production, primary processing, enrichment, transportation and 
sale of finished products...” [1].

In accordance with paragraph 3 of Art. 25.8 of the Tax Code of the Russian 
Federation, in order to comply with the conditions for inclusion in a regional in-
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vestment project (RIP), when determining the volume of capital investments, the 
costs of creating (acquiring) depreciable property, bringing it to a state suitable for 
use, costs of carrying out design and survey work are taken into account, new con-
struction, technical re-equipment, modernization of fixed assets, reconstruction of 
buildings, purchase of machinery, equipment, tools, inventory (excluding costs 
for the purchase of cars, motorcycles, sports, tourist and pleasure boats, as well as 
costs for the construction and reconstruction of residential premises). 

In accordance with the Federal Law of February 25, 1999 N 39-FZ “On invest-
ment activities in the Russian Federation, carried out in the form of capital invest-
ments,” capital investments are capital investments - investments in fixed capital 
(fixed assets), including costs for new construction , reconstruction and technical 
re-equipment of existing enterprises, acquisition of machinery, equipment, tools, 
inventory, design and survey work and other costs.

In accordance with clause 5 of the Order of the Ministry of Finance of Russia 
dated September 17, 2020 No. 204n “On approval of Federal Accounting Stand-
ards FSBU 6/2020 “Fixed Assets” and FSBU 26/2020 “Capital Investments” for 
accounting purposes, capital investments are understood to be determined in ac-
cordance with designated by the Standard, the organization’s costs for the acqui-
sition, creation, improvement and (or) restoration of fixed assets. Capital invest-
ments include, in particular, costs for: a) the acquisition of property intended for 
use directly as fixed assets or parts thereof or for use. in the process of acquiring, 
creating, improving and (or) restoring fixed assets;

b) construction, construction, production of fixed assets;
c) radical improvement of land;
d) preparation of design, working and organizational-technological documen-

tation (architectural projects, construction permits, etc.);
e) organization of the construction site;
f) implementation of designer’s supervision; g) improvement and (or) restora-

tion of fixed assets (for example, completion, retrofitting, modernization, recon-
struction, replacement of parts, repairs, technical inspections, maintenance); h) 
delivery and bringing the object into a condition and location in which it is suitable 
for use for the intended purposes, including its installation, installation;

i) carrying out commissioning and testing.
Design and survey work (D&R) - a set of works to carry out engineering 

surveys, develop feasibility studies for construction, prepare projects, working 
documentation, draw up estimate documentation for the construction (new con-
struction, expansion, reconstruction, technical re-equipment) of objects, buildings, 
structures .

Survey work represents a complex of technical and economic studies of the 
construction area. Depending on the contractual relationship, they are carried out 
by the customer of design and construction or the general designer.
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Engineering surveys are aimed at obtaining information about the natural con-
ditions of construction, which should serve as an important part of the initial data 
for drawing up the project (collection of initial data about the terrain for the design 
of construction projects). This includes obtaining information about the soils un-
derlying the future facility, the topography, the condition of neighboring buildings 
and structures, utilities on the site, etc. Survey work is carried out for the correct 
design of the facility.

Thus, the costs of design and survey work belong to one of the types of capital 
investments, since they are a significant and necessary stage in the construction 
of facilities.

In accordance with Art. 1 Federal Law “On investment activities in the Rus-
sian Federation, carried out in the form of capital investments” N 39-FZ capital 
investments mean investments in fixed capital (fixed assets), including costs for 
new construction, reconstruction and technical re-equipment of existing enterpris-
es, purchase of machinery , equipment, tools, inventory, design and survey work 
and other costs.

The costs of design and survey work as part of capital investments for RIP 
purposes are taken into account during the period of validity of the RIP.

According to the Decision of the KhMAO Arbitration Court dated July 5, 2017 
in case No. A75-8674/2016, to justify the amount of costs, the investor presented 
the following documents:

- balance sheet for account 08 “Investments in non-current assets”;
- contract for design and survey work;
-accounting certificate;
-Acceptance certificate of completed work under the contract for design and 

survey work;
-invoice for the contract for design and survey work.
In accordance with paragraph 1 of Art. 257 of the Tax Code of the Russian 

Federation, fixed assets are understood as part of the property used as means of 
labor for the production and sale of goods (performance of work, provision of 
services) or for the management of an organization with an initial cost of more 
than 100,000 rubles.

In accordance with paragraph 1 of Art. 272 of the Tax Code of the Russian 
Federation, expenses accepted for tax purposes are recognized as such in the re-
porting (tax) period to which they relate, regardless of the time of actual payment 
of funds and (or) other form of payment.

In accordance with paragraph 2 of Art. 272 of the Tax Code of the Russian 
Federation, the date of material expenses is recognized as: the date of transfer of 
raw materials and materials into production - in terms of raw materials and ma-
terials attributable to the goods produced (work, services); the date of signing by 
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the taxpayer of the certificate of acceptance and transfer of services (work) - for 
services (work) of a production nature.

In accordance with Art. 6 Law of the Russian Federation dated 02.21.1992 N 
2395-1 “On Subsoil” geological exploration includes the search and assessment 
of mineral deposits, as well as geological study and assessment of the suitability 
of subsoil areas for the construction and operation of underground structures not 
related to mining.

Geological exploration work (GER) is a complex of various special geological 
and other works carried out with the aim of searching, discovering and prepar-
ing for industrial development of mineral deposits. Geological exploration work 
includes the study of the patterns of location, conditions of formations, structur-
al features, material composition of mineral deposits with the aim of predicting 
them, searching, establishing the conditions of occurrence, preliminary and de-
tailed exploration, geological and economic assessment and preparation for indus-
trial development.

The general goal of geological exploration is to scientifically substantiate, sys-
tematically and cost-effectively provide the mining industry with proven reserves 
of minerals and to study methods for their complete, comprehensive and econom-
ically rational extraction during the exploitation of deposits, taking into account 
environmental protection. Geological exploration work involves a comprehensive 
command of the work, that is, along with the search and exploration of mineral de-
posits, all associated mineral components are also studied, the possibilities of their 
utilization are clarified, hydrogeological, mining and other studies are carried out, 
natural-climatic, geographical-economic, socio-economic and other conditions for 
field development.

Geological exploration work includes:
Regional and large-scale types of surveys: geological, topographical, geodetic, 

geophysical, geochemical, aerial photography, space and others;
Various types of prospecting, geological exploration, hydrogeological, engineer-

ing-geological work, analytical-mineralogical-technological and other studies.
In accordance with paragraph 1 of Art. 261 of the Tax Code of the Russian 

Federation, expenses for the development of natural resources are recognized as 
expenses of the taxpayer for geological study of subsoil, exploration of minerals, 
carrying out preparatory work, and carrying out work on sidetracking production 
wells.

Expenses for the development of natural resources, in particular, include:
expenses for the search and evaluation of mineral deposits (including audit of 

reserves), including expenses associated with the construction (drilling) and (or) 
abandonment (preservation) of wells (except for those recognized as depreciable 
property), mineral exploration and (or) hydrogeological surveys carried out on a 
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subsoil plot in accordance with licenses or other permits from authorized bodies 
obtained in the prescribed manner, as well as expenses for the acquisition of the 
necessary geological and other information from third parties, including govern-
ment agencies;

expenses for preparing the territory for mining, construction and other work 
in accordance with established requirements for safety, protection of land, subsoil 
and other natural resources and the environment, including the construction of 
temporary access roads and roads for the removal of mined rocks and minerals 
and waste, preparation of sites for the construction of relevant structures, storage 
of fertile soil layer intended for subsequent land reclamation, storage of mined 
rocks, minerals and waste;

expenses for compensation for complex damage caused to natural resources by 
taxpayers during the construction and operation of facilities, for resettlement and 
payment of compensation for the demolition of housing during the development of 
fields. These expenses also include expenses stipulated by contracts (agreements) 
with government authorities of the constituent entities of the Russian Federation, 
with local governments and (or) tribal, family communities of indigenous peoples, 
concluded by such taxpayers.

In accordance with paragraph 2 of Art. 261 of the Tax Code of the Russian 
Federation, expenses for the development of natural resources are taken into ac-
count in the manner prescribed by Article 325 of the Tax Code of the Russian 
Federation.

These expenses are recognized for tax purposes from the 1st day of the month 
following the month in which these works (stages of work) are completed and are 
included in other expenses.

expenses for prospecting and evaluation of mineral deposits, as well as ex-
penses for sidetracking of production wells are included in expenses evenly over 
12 months;

expenses for preparing the territory for mining, construction and other work, 
as well as expenses for compensation for complex damage caused to natural re-
sources, are included in expenses evenly over two years, but not more than the 
service life.

In accordance with paragraph 6 of Art. 261 of the Tax Code of the Russian 
Federation, expenses for the acquisition of work (services), geological and other 
information from third parties, as well as expenses for independent work on the 
development of natural resources are accepted for tax purposes in the amount of 
actual expenses.

Depending on the specific type of expense, expenses are grouped as:
total expenses for the developed area (field) as a whole. General expenses in-

clude: expenses for searching and evaluating mineral deposits, mineral explora-
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tion, hydrogeological surveys, as well as expenses for acquiring the necessary 
geological and other information from third parties;

expenses related to individual parts of the territory of the developed site. The 
designated costs include the costs of preparing the territory for mining, construc-
tion and other work in accordance with established requirements for safety, pro-
tection of land, subsoil and other natural resources;

expenses related to a specific facility created during the development of the 
site. These expenses include expenses directly related to the construction of struc-
tures, which in the future, based on the decision of the taxpayer, can be recognized 
as permanently operated fixed assets.

In accordance with paragraph 3 of Art. 325 of the Tax Code of the Russian 
Federation, when carrying out geological prospecting work, geological explora-
tion work for mineral exploration and when carrying out work on sidetracking of 
production wells, the amount of expenses incurred by the taxpayer is determined 
on the basis of acts of work performed under contracts with contractors, as well as 
on the basis of amounts actually expenses incurred by the taxpayer.

Expenses incurred under an agreement with a contractor are included in other 
expenses from the 1st day of the month in which the corresponding certificate of 
completion of work (stages of work) under this agreement is signed. The expenses 
incurred in equal shares are included in other expenses within the time limits pro-
vided for in Article 261 of the Tax Code of the Russian Federation.

Current expenses for the maintenance of facilities associated with the devel-
opment of natural resources (including labor costs, expenses associated with the 
maintenance and operation of temporary structures, and other similar expenses), 
as well as expenses for additional exploration of the deposit or its sections located 
within the mining or land allotment of an organization, the full amount is included 
in the expenses of the reporting (tax) period in which they were incurred.

From the above circumstances, it follows that, at their core, design and survey 
work and geological exploration work have different economic goals, according 
to which the costs of survey work are classified as capital investments, while the 
costs of geological exploration are not subject to inclusion in capital investments:

Purpose of design and survey work: Carrying out work for the purpose of con-
struction (new construction, expansion, reconstruction, technical re-equipment) 
of facilities, buildings, structures. Engineering surveys are aimed at obtaining in-
formation about the natural conditions of construction, which should serve as an 
important part of the initial data for drawing up the project (collection of initial 
data about the terrain for the design of construction projects). Design and develop-
ment costs are included in capital investments.

The purpose of geological exploration: search, discovery and preparation for 
industrial development of mineral deposits. Exploration costs are not included in 
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capital investments, which is a contradiction from the point of view of investment 
and development of deposits by subsoil users due to the fact that the subsoil user 
will not be able to begin development of deposits without carrying out geological 
exploration work.

In paragraph 3 of Art. 25.8 of the Tax Code of the Russian Federation states 
that “... when determining the volume of capital investments, the costs of creating 
(acquiring) depreciable property and bringing it to a state suitable for use are taken 
into account...”.

And from the point of view of taxation, each type of designated work has its 
own taxation specifics and should not contradict the economic essence of invest-
ments and the specifics of the activities of subsoil users.

Conclusion
The tax system is one of the main instruments for regulating investment activ-

ity. Thus, in relation to subsoil users, in order to implement an investment project 
at the initial stage of investment it is necessary to carry out geological exploration, 
the costs of geological exploration should be included in the volume of capital 
investments for tax accounting purposes when implementing a regional invest-
ment project.
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注解。 考虑了创新企业形成过程中出现的问题，包括目前俄罗斯创新项目的
管理和营销。 通过对俄罗斯创新的分析，我们发现该业务领域与欧洲和美国国
家相比具有共同点和独特之处。 此外，作者证明了在所有商业领域利用创新的迫
切需要。

关键词：项目、项目管理、创新、创新流程、能力、项目管理标准。
Annotation. The problems arising during the formation of innovative 

business, including management and marketing of innovative projects in Russia 
at the present time, are considered. As a result of the analysis of innovations in 
Russia, the common and distinctive features of this business segment are noted in 
comparison with the countries of Europe and the USA. In addition, the authors 
prove the vital need to use innovation in all sectors of business.
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In the modern world, we often hear words such as “project”, “innovation”, 
“management mechanisms” and others and therefore minimize their meaning, but 
when we get down to it, these terms have a significant role in the modern world. 
Only the introduction of the latest developments and technologies can ensure the 
pace of development of companies that meets the conditions of a growing market 
and increased competition. Innovation (innovation) is understood as an introduced 
or being implemented innovation that provides increased efficiency of processes 
and (or) improved quality of products that is in demand by the market. The inno-
vation process is the process of consistently transforming an idea into a product. It 
is a systemic, comprehensive process of generating new knowledge, introducing 
and disseminating it in the market space. [1, p.42]
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Project management is the application of processes, methods, skills, knowl-
edge and experience to achieve specific project objectives in accordance with pro-
ject acceptance criteria within agreed parameters.

A project is the application of knowledge, skills, tools and techniques in pro-
ject activities to meet project requirements. In turn, project management is the 
professional activity of managing resources through the application of methods, 
tools and management to successfully achieve set goals as a result of the imple-
mentation of a set of interrelated activities with certain requirements for timing, 
budget and characteristics of the expected results. According to Kulaev A.A. Pro-
ject management is understood as a set of methods for managing the process of 
creating complex objects in a short time.

Thus, project management tools have become fundamental in strategic man-
agement, especially in the context of the transition to an innovative economy.

The increasing role of scientific and technical potential in modern business has 
led to the fact that the competitiveness of companies is increasingly determined 
by the process of continuous improvement of technology. The transition to an 
innovative economy at the national level, in addition to solving the macroeco-
nomic problems of modern society, requires serious innovative changes in the 
management of the main link of any economy, radical reform of the mechanisms 
for managing innovation processes and the creation of support measures from the 
state, and in the companies themselves in the development and development of 
innovative decisions.

Currently, in developed countries, the issues of managing innovative projects 
and the formation of an innovative economy are the subject of special attention of 
economic science. Unfortunately, in Russia, unfortunately, not enough attention 
has been paid yet, although the search for new and improvement of existing meth-
ods of economic growth is a fundamental problem of the country’s sustainable 
development in connection with the transition of the world economic system to 
post-industrial management methods based mainly on the formation of a knowl-
edge economy.

The innovative business created today in Russia generally corresponds to the 
pattern adopted in developed countries. However, in our country this practically 
does not work due to two main reasons: - the lack of an organized and effectively 
managed process of creation and commercialization of the results of intellectual 
activity in companies; - lack of effective demand for innovation from the real sec-
tor of the domestic economy, i.e. the same companies, but already acting as con-
sumers of innovative business products. It is only thanks to the creative activity of 
our compatriots that the presence of a large number of specialists with good engi-
neering and management education on innovative projects in Russia continues to 
emerge and develop. However, analyzing the potential effective demand for their 
inventions, they usually conclude that their markets are located abroad [2, p.30].
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The need to focus on a foreign user leads to the fact that many Russian inno-
vation projects are implemented in other countries, where domestic specialists are 
transferred or transferred (for relatively little money) to the results obtained at the 
initial stage of the project.

According to expert estimates, Russia spends only 1.2% of GDP on research 
and innovation activities, with about 60% of this amount coming from budget 
investments, while in the USA, this figure is 2.6-2.7% of GDP in year, and in the 
countries of the European Union and Japan the share of expenditures on innova-
tive projects reaches 2.7-3.1% of GDP per year. Considering these data, we can 
say that government support for Russian innovative business is not active enough 
and ineffective. Unlike their European or Chinese colleagues, authors of innova-
tive projects in Russia do not have tax benefits.

The rent that most of our small businesses have to pay is approximately 10 
times higher than the rent of similar firms in the West. Therefore, it is not surpris-
ing that the number of innovative projects in Russia is very small. To change the 
situation for the better, it is necessary to improve significantly the financial situ-
ation and morale of the domestic innovator, providing him with the opportunity 
to receive financial support, tax breaks, the necessary production capacity and the 
opportunity for public recognition of services to the country. In Russia, it is neces-
sary to create a legislative framework that supports innovative entrepreneurs and 
provides them with a number of advantages [3, p.30].

In a country that has stated its goal of transitioning from a resource economy to 
an innovation economy, industrial policy must include active and effective support 
for innovative projects. At the same time, solving the problem of innovation in the 
Russian economy at the macro level is not enough to obtain practical results from 
investments in a new national innovation system. It is also necessary to increase 
the level of innovative development of the main participants in this process – 
the companies themselves. They should be primarily interested in developing and 
implementing innovation as a means of providing strategic leadership. The fact 
that innovation should be the basis for companies to achieve strategic competitive 
advantage does not require any proof.

Michael Porter, the world’s leading authority on competitive strategy, states 
bluntly: “Every successful company employs its own strategy, but the nature 
and evolution of all successful companies is essentially the same. The company 
achieves competitive advantage through innovation.” As you know, innovations 
are the results of human intellectual activity, which were implemented in the form 
of a new or improved product (work, service) sold on the market, a new or im-
proved technological process used in practice.

Innovation includes all changes (innovations) that were first used in a company 
and brought economic or social benefits to it. In addition, innovation includes new 
or improved types of products (services); new methods of production and distribu-
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tion (warehousing, delivery and sale) of the product; development of new markets; 
formation of new strategic guidelines for the company; new schemes for obtaining 
financial results, new methods of using and accounting for financial resources.

In general, innovation can be defined as know-how, innovation, improvement. 
The main thing is that innovative projects are the engine of modern business; 
they help it develop and keep up with the times. The word “project” is used as a 
synonym for the words “company”, “business” and implies that any business or 
company can be a project, and a business project has the opportunity to grow into 
a “startup” into a medium and / or large company, business, corporation. The word 
“start-up” indicates a certain stage of business development [4, p.55].

In modern practice of innovative entrepreneurship, there has already been a 
fairly stable typification of the stages that an innovative (knowledge-intensive) 
project goes through: preseed (pre-seed stage), seed (seed stage), start-up (start), 
early stage (early growth), expansion (expansion) , exit (exit). It makes sense to 
focus on the starting stage, which is characterized by the presence of a registered 
legal entity, the beginning of sales of an innovative product with its simultaneous 
refinement and improvement, a lack of financing, instability of sales, a small team 
consisting of the owner and his team.

Unfortunately, in Russia 90% of startups fail. What is the reason for such sad 
statistics? The success of any innovation project depends on the quality of project 
management as much as technical and market advantages. Therefore, projects are 
often assessed in terms of not only their potential effectiveness, but also the ability 
to effectively manage to realize this potential.

Innovative management performs functions that determine the formation of 
the structure of the management system. There are two types of innovation man-
agement functions: - functions of the subject of management; - functions of the 
control object. The management subject can be one or a group of employees who 
perform the targeted work of the management object. The object of management 
is innovation, the innovation process and economic relations between participants 
in the innovation market. The connection between the subject of management and 
the object of control is carried out through the transfer of information, which is the 
management process.

Innovation management techniques can be divided into the following groups:
1) innovations affecting only production;
2) affecting both production and the implementation, promotion and dissemi-

nation of innovations;
3) affecting only the implementation, promotion and dissemination of innova-

tions.
Techniques that only affect the production of innovations have the sole pur-

pose of creating a new product or a new operation (technology) with high quality 



30

Scientific research of the SCO countries: synergy and integration

International Conference

parameters. These techniques include benchmarking, marketing research tech-
niques and innovative marketing planning.

The second group of innovative management techniques includes innovation 
engineering, innovation reengineering, and brand strategy. The structure of the 
third group includes the price management technique, before the market, the man-
ager. The main goal of all the techniques of this group is to speed up the sale of 
innovations with the greatest benefits and efficiency at the present time and greater 
returns from this sale in the future.

When talking about the problems of innovative business, we cannot ignore 
innovation marketing. Poor development of marketing at innovative enterprises 
and scientific and technical projects. Marketing support for the creation of new 
products is one of the most significant and serious problems of an innovative com-
pany. Approximately 30% of new products do not bring any profit and become 
unprofitable. The high degree of risk of innovative products is confirmed by the 
experience of many projects. The characteristics of the market and the specificity 
of the goods have a great influence on its introduction into the market. There are 
many reasons why new products fail on the market. The main ones are incomplete 
market analysis, product shortcomings, lack of effective marketing activities, too 
high costs, competitive activity, poor support when products enter the market, and 
production problems.

However, there are factors that contribute to the success of the product:
- competitive advantage of the product (features that make the product more 

attractive to the buyer);
- marketing activities of the company (the ability to predict and understand the 

behavior of the buyer and the market as a whole in relation to the new product);
- availability of technological equipment.
However, as already mentioned, technological advantage alone, unfortunately, 

is not an absolute guarantee of any commercial success. Therefore, for any inno-
vator or innovative company, there comes a time when you must pay attention to 
marketing factors.

Innovation can be called a separate unique market in the field of know-how. 
If we compare its characteristics with the conventional market, it is impossible 
not to notice its versatility. All possible aspects of the relationship that may arise 
between the seller and the buyer are touched upon, which have a significant impact 
on the company’s marketing policy.

There are several main features of this market:
- originality of the product (product characteristics, technologically complex 

implementation, high costs of its production in the first stages);
- market innovations for the company (especially for a small innovative com-

pany that is at the initial stage of development);
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- uncertainty of the product (and often the manufacturing company) for the 
market; 

- inability to predict customer behavior;
- low price elasticity of demand.
In this regard, pricing becomes limited;
- small market capacity (especially for products containing high quality and 

high level of technology);
- absence of direct competitors, since there is a monopoly on intellectual prop-

erty;
- the development of the company’s theoretical area and obtaining certain re-

sults in it, together with a well-structured company promotion policy, can signifi-
cantly improve the company’s rating among buyers; - understanding the relation-
ship between the marketing of innovative products and the level of innovative 
potential of consumers. [5, p.70]

The fact is that many new products are not simply sold due to the general tech-
nological backwardness of many sales markets. The problems of promoting in-
novative, unfamiliar products to the market are primarily associated with the risk 
of unpredictability of customer reactions. This is typical for companies operating 
in any industry, but for the high-tech market, where the rate of product updates is 
especially high, this is most relevant.

An innovative product can “fail” without proper consumer preparation and 
without a well-thought-out strategy for bringing this product to market.

As already mentioned, the specifics of the innovative market determine the 
features of innovative marketing. This manifests itself in the following:

- it is necessary to search and study potential consumers in several sectors at 
the same time, since often the results of scientific and technological development 
are intersectoral in nature;

- selling innovative products requires a long and consistent advertising cam-
paign, since the buyer must “mature”: he needs to be explained in detail the mean-
ing and benefits of innovation, otherwise he simply will not buy this product be-
cause he is not familiar with it;

- innovative products must not only satisfy qualitatively new needs or old 
needs, but also provide additional advantages that are understandable to consum-
ers compared to existing analogues and substitutes.

When promoting complex scientific and technical products on the market, you 
should be guided by an experienced, so-called collective consumer (“purchasing 
center”, which may include employees from different departments, from purchas-
ing to production)

- the sale of innovative products requires lengthy negotiations, since high-tech 
products both in the commodity and consumer markets are products of prelim-
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inary selection, and therefore the purchase is carried out through procedures of 
multiple comparisons and discussions with experts;

- very often the technical complexity of innovative products is associated with 
the organization of good after-sales service. In other words, there is no service - 
there is no commercial success for the new product. An example is the promotion 
of hybrid cars to the market, the distribution of which was limited not only by their 
price, but also by the insufficient development of infrastructure to service them at 
the first stage;

- the image of an innovative company is significantly influenced by the results 
of theoretical research by employees, so they can be used in PR campaigns. In 
addition, for innovative businesses, conferences, scientific forums and other forms 
of communication in the professional community can serve as channels for mar-
keting communications;

- the complexity of an innovative product creates special prerequisites for the 
formation of a so-called holistic product, where all its real and potential advan-
tages are considered in a comprehensive manner. The Russian market is open to 
new and improved products and at the same time is large enough to accept various 
competing products.

Currently, project management processes, including innovative ones, are regu-
lated by various standards, which undergo constant changes and, despite their long 
life, are popular and relevant.

In our opinion, despite the high degree of risk, the implementation of innova-
tive processes in project management is the future; this will ensure the competi-
tiveness and sustainability of enterprises using the project approach.
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抽象的。 文章讨论了俄罗斯医药市场品牌关系设计的特点，改进品牌关系系
统的工具和要素，并考虑了关系构建系统的技术和工具。 文章对医药市场的品牌
品类进行了分类，并通过互联网推广的实际应用来推广其中的一些品牌品类的特
点。
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Abstract. The article discusses the features of designing brand relationships in 
the Russian pharmaceutical market, improving the tools and elements of the brand 
relationship system, and considers the technologies and tools of the relationship 
building system. The article provides a classification of brand categories in the 
pharmaceutical market, and the features of promoting a number of them through 
the practical application of Internet promotion.

Keywords: pharmaceutical marketing, pharmaceutical brand, brand 
communication strategy, pharmaceuticals, pharmaceutical company, 
communications, pharmaceutical market.

The brand in the pharmaceutical market has become a symbol of quality, reli-
ability and innovation, which allows manufacturers to increase market share and 
increase competitive advantages. In this regard, more and more Russian pharma-
ceutical companies are realizing that investing in brand development is the key to 
success in building a modern pharmaceutical business, and brand development is 
the process of creating and communicating its unique characteristics to the con-
sumer. The brand concept of pharmaceutical manufacturers consists of ideas and 
goals that pharmaceutical companies strive for to achieve image attractiveness 
and, as a result, achieve success. The concept helps highlight the brand’s person-
ality and promotes business
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Brands on the pharmaceutical market should be divided into several catego-
ries:

– corporate brand: the brand name is the same as the company name. For ex-
ample, Darnitsa (ointment “Cortonitol - Darnitsa”);

– family brand: a general name for goods from different product categories, 
the purpose of which is to transfer positive experience from one product category 
to another;

– range brand: a name for products from different categories, but to solve one 
problem. For example, the assortment group of the Oxy company contains both 
medications for the treatment of skin diseases (“Oxy-5”) and medicinal cosmetics, 
which are intended for the prevention of acne (“Oxy - washing lotion”);

– individual brands: brands that cover one product category but contain several 
varieties.

For example, “Coldrex tablets” – a hot drink” and “Coldrex Knight – syrup to 
relieve cold symptoms.”

A brand in the pharmaceutical industry also has its own properties and charac-
teristics, for example:

– advantages, etc. consumers buy not the properties, but the benefits of a par-
ticular drug. In this connection, for successful brand promotion, the qualities of 
the product are provided in the form of advantages, which can be both rational and 
emotional. For example, Coldrex tablets, designed to relieve cold symptoms, have 
their advantage - the drug is expensive and proven by its consumers. Rationality 
here acts as a property of its purpose, emotionality, as an effective and proven 
product. The drug has the property of relieving many symptoms. The brand of 
this drug is known throughout the world, which is extremely important for the 
consumer.

– Value, etc. the brand is endowed with specific information on the consumer’s 
value system. For example, the value of the antibiotic Bactroban lies in the effec-
tive use and treatment of skin diseases. In this regard, the manufacturer highlights 
value that coincides with a high set of advantages.

– Individuality, etc. The consumer has an association with the concept of brand 
with certain properties and characteristics of the product that are necessary to sat-
isfy his needs.

Thus, the development of branding in the pharmaceutical market is just begin-
ning its journey. Today, successful pharmaceutical manufacturers build effective 
interaction with the consumer, taking into account his requests and suggestions. 
They use various marketing techniques to create and maintain positive brand per-
ception. It is also worth noting the fact that mass advertising is gradually giving 
way to more subtle and targeted methods of promotion, and successful Russian 
brands of pharmaceutical manufacturers have already achieved significant results 
in the minds of consumers.
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To achieve their goals, brands need to actively use Internet marketing, which 
is one of the effective means in the pharmaceutical field. Creating a brand on the 
Internet allows you to attract the attention of your target audience and establish 
trusting relationships with your clientele. Thanks to the Internet, a brand can take 
an expert approach to displaying pharmaceutical products or services, as well as 
create long-term connections with customers.

According to Yandex.Radar, more than 60% of users search for information 
from mobile devices. And pharmacy is a rather specific field, and therefore this 
figure can reach up to 90%. Also, social networks play an important role in brand 
formation. Active brand promotion through social networks allows you to establish 
a continuous dialogue with customers, increase brand awareness, and strengthen 
your image. High online rating – the Internet allows you to attract more custom-
ers. Optimizing site content, using keywords in descriptions, links and tags, and 
working to improve the user experience can increase search visibility and attract 
new customers.

The communication strategy must be tailored to the individual needs of each 
client. Thus, an effective Internet communication strategy allows brands to stand 
out from competitors and attract the attention of their target audience. Internet 
marketing, social networks and search engine optimization are the main tools for 
achieving your goals. At the same time, it is important to follow the needs of cus-
tomers and create personalized offers. To successfully promote a pharmaceutical 
brand, it is important to use non-standard solutions - slogans and designs must be 
memorable, commercials may contain unexpected elements. However, it is also 
necessary to take into account the views of consumers, using their preferences and 
new cultural trends to promote products. To determine the effectiveness of promo-
tions, as well as to identify the properties of drugs that contribute to an increase in 
their consumption, special studies are conducted.

The use of non-standard solutions and taking into account customer opinions 
allow pharmaceutical brands to successfully promote and strengthen their position 
in the pharmaceutical market. Clinic workers also believe that accessibility and 
completeness of information about a medicinal product are key when choosing 
a pharmaceutical brand. They rely on clinical trials and peer recommendations. 
Thus, it is obvious that for medical workers, information resources are an impor-
tant factor when deciding whether to prescribe a particular drug to a patient. In 
general, the availability and completeness of information about a drug are one of 
the main criteria when choosing a pharmaceutical brand and drug, both for the 
audience in general and for doctors and clinic workers in particular.

The study also shows that physicians obtain drug information from pharma-
ceutical representatives, scientific publications, and fellow physicians. Despite 
this, most doctors express distrust of the information received from represent-
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atives of pharmaceutical companies, considering it subjective and biased. Drug 
costs also have a high impact on patient choice. Since many patients are willing 
to refuse treatment due to the high cost of drugs, this can negatively affect their 
health. In this regard, it is important to ensure the availability of medicines for all 
segments of the population.

Thus, to achieve optimal drug consumption, it is necessary to take into account 
the preferences and needs of both doctors and patients, as well as ensure that doc-
tors are informed about new drugs and their methods of use. A survey conducted 
among medical workers showed that they highly appreciate the originality of Rus-
sian-made drugs, as well as the purity of the active ingredients. Patients share the 
same opinion, for whom the rapid action and safety of the drug are also important. 
An important factor for successful promotion in the market is an attractive brand 
and packaging that can interest the buyer. And also, the cost and availability of 
information. 

When deciding to purchase a drug, experience in its use also plays an impor-
tant role for medical institutions and clinics. For doctors and patients, drug brands 
have a psychological value, being perceived as a lifestyle or ordinary consumer 
products. Thus, successful drug branding requires an integrated approach. Devel-
oping a brand strategy on the Internet is an important step for successful promo-
tion in the market. First of all, it is necessary to determine the goals and objectives 
of the strategy, and then select the appropriate tools to achieve them.

Automated marketing planning programs allow you to analyze data about con-
sumers, competitors, the market and other factors that influence business success. 
They integrate information from different departments of the enterprise and pro-
vide suitable means for analysis, taking into account many parameters and com-
plex calculations, and offer recommendations on pricing, promotion, distribution 
and other aspects of marketing. Thus, automation of the data analysis process 
allows for more effective marketing detail, thereby working on building a success-
ful brand.

Also, effective marketing activity is a strategic partnership - co-branding, the 
purpose of which is to create and promote a joint product or service. One of the 
main advantages of this technology is that it allows companies to expand their 
audience reach and increase sales. Through collaboration, companies can pool 
their resources and knowledge to create a product that meets the needs of different 
customer segments. In addition, co-branding helps increase audience loyalty, as 
well as minimize production and marketing costs. Partners can share the costs of 
development, as well as its promotion on the market. However, co-branding also 
has its drawback – reputational risks. If one of the partner companies gets into a 
scandal or violates professional standards, this can negatively affect the other com-
pany. In this regard, it is necessary to carefully select partners, set conditions, and 
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exercise control. Only then is it possible to achieve fruitful results and strengthen 
positions in the pharmaceutical market.

Internet marketing, social networks and employer branding are also effective 
means for creating a successful brand and set goals for pharmaceutical companies. 
The use of non-standard solutions and taking into account customer opinions al-
low pharmaceutical brands to successfully promote and strengthen their position 
in the pharmaceutical market. Thus, information resources are an important factor 
when deciding whether to prescribe a particular drug to a patient. Developing a 
brand strategy on the Internet is an important step for successful promotion in the 
market, which is implemented through banners, YouTube advertising, as well as 
social networks and blogger reviews.

A communications strategy for pharmaceutical brands is critical to achieving 
the desired impact. It must be remembered that the information strategy must be 
flexible to meet changing trends and the needs of the target audience.

Thus, pharmaceutical manufacturers and pharmacy chains must take care of 
their reputation, as well as create positive impressions among potential customers. 
To do this, it is necessary to analyze the wishes of the target audience, as well as 
develop appropriate strategies for attracting and retaining professional employees 
based on a loyalty program.
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注解。 本文探讨了与中国房地产市场相关的各种金融风险，并概述了这个占
中国 GDP 很大一部分的行业由于其高杠杆性质和中国政府实施的政策而如何面
临这些风险。 作者讨论了此类风险对国内和全球经济的影响，特别强调了“三条
红线”政策及其对房地产开发商的影响。 他们还涉及房地产违约的更广泛后果以
及家庭财务稳定与房地产行业健康的相互作用。 
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Annotation. The article explores the various financial risks associated with 

the real estate market in China and outlines how this sector, which accounts for a 
significant portion of China’s GDP, faces them due to its highly leveraged nature 
and the policies implemented by the Chinese government. The authors discuss the 
implications of such risks on both the domestic and global economy, particularly 
highlighting the “three red lines” policy and its impact on real estate developers. 
They also touch on the broader consequences of real estate defaults and the 
interplay of household financial stability with the health of the real estate sector. 
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Over the past twenty years, the Chinese real estate market has rapidly devel-
oped into one of the main sectors the country’s national economy, gaining the 
status of one of the locomotives of Chinese economic growth. According to IMF, 
it provides up to 20% of economic activity [1], and the famous economist Kenneth 
Rogoff estimates the contribution of this sector to the gross domestic product at 
29% [2]. Not surprisingly, with the growing influence of this sector on the national 
economy, a number of risks have emerged, which should be taken into account 
both when investing in real estate projects and when determining the development 
strategy of the state as a whole.
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One of the key risks in the PRC real estate market is the highly leveraged 
economy. As one of the two largest economies in the world, China has accounted 
for about one third of global GDP growth over the last decade [1], with its share in 
global lending to the non- financial sector increasing from 8% to 20% [3].

On the one hand, credit has provided the PRC with high growth themes; on the 
other hand, the recent turmoil in the Chinese real estate sector and the payment dif-
ficulties faced by several large Chinese real estate developers such as Evergrande 
illustrate the risks inherent in a highly leveraged business model.

As a capital-intensive industry, real estate companies develop under an operat-
ing system whereby they obtain loans from banks, use them to purchase land and 
construct buildings, and then use the land and buildings as collateral to obtain new 
loans for new projects upon completion. In this regard, the industry is character-
ized not only by a high share of borrowed funds, but also by high turnover.

Over the past 10 years, the share of debt in the assets of publicly traded Chi-
nese real estate companies has ranged from 73% to 80% [4]. These figures are not 
out of the ordinary for the sector, although they are above the comfortable range of 
40-60%, which makes companies more vulnerable in the period of rising interest 
rates we are in from 2022.

Not surprisingly, the rising cost of borrowing has already triggered several 
defaults in China on U.S. dollar-denominated debt, including by large real estate 
developers such as Country Garden, which failed to pay the coupon on offshore 
debt in full.

At the same time, a significant part of borrowed funds comes from the so-
called “shadow banking sector” represented by non-banking financial institutions. 
This is due to the fact that the Chinese authorities’ policy of gradual deleveraging 
is increasingly restricting classical commercial banks from providing sufficient 
amounts of debt financing. “Shadow banking sector” does not have to comply 
with these requirements and therefore can circumvent capital adequacy restric-
tions, often using not always bona fide formulations, supposedly “guaranteeing” 
to the investor a certain return and its collateralization by the central government, 
which is not true.

Another important risk factor is the sensitivity of the PRC real estate market to 
the policies of the government, which exercises control over the real estate market 
by implementing policies in several key areas:

1) Elimination of temporary imbalances. Such measures include limiting the 
amount of real estate in ownership, banning the sale of real estate within a certain 
period of time, as well as controlling the prices of areas with high demand and 
setting price limits for new buildings [5].

2) Management of land resources. In this direction it is worth highlighting 
the policy of organizing land auctions as a channel for regulating the pace of de-
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velopment of the real estate market, in the conditions of state ownership of urban 
land [6] and the adoption of zoning laws to determine the types of development 
in specific areas in order to form certain models of urban development, including 
the so-called “new urban areas” – zones that include residential, commercial and 
industrial real estate, created in order to more evenly distribute the population and 
economic development of the city.

3) Macroprudential regulation. In this direction, the most striking example is 
the “three red lines” policy adopted in August 2020. The “Three Red Lines” policy 
adopted by the Central Bank of China and the Ministry of Housing in August 2020 
is the most striking example. The measure mandates certain financial covenants: 
“debt to assets” of no more than 70%; “debt to equity” of no more than 100% 
and “cash and cash equivalents to short-term debt” of no less than 1. Depending 
on how developers comply with these “red lines” they are divided into four cate-
gories: “red”, “orange”, “yellow” and “green”. Developers in the “red category” 
have violations in all three and are prohibited from and increase in interest obli-
gations. “Orange category” companies have violations in two indicators and the 
annual growth rate of their interest liabilities cannot exceed 5%. Enterprises in the 
“yellow category”, i.e. with one violation only one indicator crosses the line, and 
they are allowed to increase their debt by no more than 10%. If all covenants are 
met, then borrowings can be increased by 15% annually [8].

Since the “three red lines” policy was enacted, more than half of public devel-
opers have had a violation of one of the red lines [9]. Although the Chinese author-
ities’ initiative in itself has a good purpose of financial recovery of the industry, in 
reality it led to the fact that in the context of shrinking demand for residential real 
estate from households since the beginning of the COVID- 19 pandemic, develop-
ers began to suffer from a lack of liquidity and, as a consequence, many companies 
found themselves at risk of default. Difficulties in repaying debts led to an even 
greater increase in the cost of debt financing and made it difficult for developers to 
restore liquidity positions in a timely manner.

Finally, another risk factor is household demand, a decline in which could in-
crease stress among developers and in the economy as a whole. Household welfare 
is increasingly dependent on the development of the real estate market, and all 
risks related to the financial soundness of developers can negatively affect house-
hold income and hence consumption. Similarly, products provided to households 
by the shadow banking sector intertwine the risks of the non-bank financial sector 
and households. As household debt levels in China are rising sharply, the interde-
pendence of risks in the private sector has led to the emergence of systemic risks 
in China that may have negative spillover effects both at home and abroad.

It should be taken into account that most real estate developers in China are 
internally financed, and prepayments for housing not yet built provide a signifi-
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cant part of their liquidity [10]. In the decade leading up to the pandemic, housing 
prices rose significantly relative to household incomes, in part because consumers 
chose to invest their substantial savings in real estate in the face of a shortage of 
attractive savings alternatives. The expectation of further increases in house and 
land prices allowed developers to borrow quickly, and land sales provided local 
authorities with crucial revenue.

In order to spur falling demand from households, the PRC government has 
started to take measures to ensure the completion of pre-sale housing to avoid 
mortgage defaults, reduce mortgage rates and down payment requirements. De-
velopers, in turn, were given the opportunity to extend the maturity of loans.

The PRC government’s priority for 2024 is economic growth, so analysts ex-
pect an increase in budget expenditures in conjunction with the easing of monetary 
policy. The expected budget deficit may be more than 3.5% [11]. The Chinese au-
thorities referred to the so-called “three categories of major projects” the program 
of affordable housing, reconstruction of urban settlements and emergency public 
facilities. Obviously, the PRC government’s goal is to provide housing for low-in-
come households, which in the long term can alleviate pressure on the commercial 
market and help restore consumer and investor confidence.

Despite all the risks in the Chinese real estate market, experts estimate that the risk 
of systemic default is limited, given the debt structure of the real estate sector and the 
government’s deleveraging efforts in recent years. The amount of outstanding debt is 
estimated at 60 trillion yuan ($8.9 trillion). Of this, 65% is mortgage debt and 35% 
is corporate debt. The relatively high down payments that homeowners must make 
should help curb large-scale mortgage defaults. Meanwhile, nearly 70%6 of total cor-
porate debt (~$3.1 trillion) is bank loans [11]. Lower rates across the board should also 
ease the financial pressure on real estate developers.

Thus, the Chinese real estate market is currently experiencing a situation in 
which a number of risks have materialized. This forces investors to be extremely 
careful, as the problems in the PRC real estate market determine the general state 
of not only the Chinese, but also the global economy. From the perspective of an 
external investor in equity and debt instruments of companies from this sector, we 
recommend selecting only those issuers that fall into the “green category” accord-
ing to the “three red lines” policy.

From the perspective of a Chinese real estate investor, it is essential to have 
sufficient information on current government regulation not only at the PRC level, 
but also in a particular province and municipality. The same applies to the pros-
pects of a particular regional market, as the differences in price dynamics between 
small, medium and large cities, as well as between regions, have only increased 
over the past decades. Among the key factors to be taken into account are the 
dynamics of the population’s income in the region, the pace of its economic devel-
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opment, the demand for different types of real estate, as well as the potential yield 
both for long-term rental and for a speculative exit strategy in a few years (taking 
into account all potential tax costs and regulatory restrictions).
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抽象的。 这篇文章致力于探讨现代世界中激进伊斯兰教的实际问题。 文章
作者得出合理的结论：瓦哈比主义（萨拉菲教义）是英国特勤局军情五处于1728年
实施的一次成功的战术组合。 这次特别行动的目的是使穆斯林世界最终分裂为
逊尼派和什叶派。 英国情报特工 MI-5 Abd al-Wahhab 于 1735 年撰写了著名的
《一神论》。这本书是现代沙特阿拉伯国家的思想基础。 《一神教之书》歪曲了《
古兰经》和《圣行》中穆斯林圣战部分的主要规定。 
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Abstract. The article is devoted to the actual problems of radical Islam in the 
modern world. The author of the article comes to the reasonable conclusion that 
Wahhabism (Salafi teachings) was a successful tactical combination carried out 
in 1728 by the British secret service MI-5. The purpose of this special operation 
was the final split of the Muslim Ummah between Sunnis and Shiites. British 
intelligence agent MI-5 Abd al-Wahhab wrote his famous Book of Monotheism in 
1735. This book is the ideological foundation of the modern state of Saudi Arabia. 
The Book of Monotheism distorts the main provisions of the Koran and Sunnah in 
the part of the Muslims’ Holy War of Jihad. 

Keywords: Islam, Religion, Wahhabism, Profile, Terrorist, Expertise, 
Extremism, Сriminology.

1. The Concept of Wahhabism in Modern Islam
The concept of Wahhabism came from the name of the creator of this religious 

teaching, Salafi Abd-al-Wahhab. It is reliably known that the grandfather of the 
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founder of Wahhabism, Mohammed ibn Abd-al-Wahhab, Shalman Karkushi, was 
a Jew, moreover, a secret Jew - the so-called «denme». Denme are Ottoman cryp-
to-Jews, posing as true Muslims in the 18th century. In 1703, Shalman Karkushi 
was exiled by the Ottoman authorities first to Egypt and then to city Nejd (Saudi 
Arabia) for heresy and secret communication with the Jews, where he successfully 
continued his subversive activities on the ideological front. [16]

This subversive extremist work was continued by Shalmon’s grandson Kark-
ushi Abd-al-Wahhab, who was recruited by British intelligence MI-5 in 1728. The 
new British Secret Service agent Abd-al-Wahhab got a very difficult task: to split 
the Muslim Ummah between Sunnis and Shiites. This is the old Jewish principle 
of the Talmud: «divide and conquer». Abd-al-Wahhab, commissioned by the Brit-
ish secret service, wrote his famous Book of Monotheism (Kitab ad-Tawhid). This 
book is currently banned in Russia. In the book, Abd-al-Wahhab distorts the texts 
of the Koran and the hadith of the Prophet Mohammad. Unfortunately, the Book 
of Monotheism is the main book for Muslims in Saudi Arabia today. [2]

The basic principles of Wahhabism differed from the classical model of Is-
lam in their rigidity and uncompromising attitude. At the center of the Wahhabi 
doctrine lay the principle of strict monotheism, even the fundamental pillar of 
Islam - “There is no God but Allah, and Muhammad is the Prophet of Allah” was 
interpreted in such a way that only Allah should be worshiped, but not Muham-
mad. The consequence of this provision was a ban on visiting the holy places of 
Islam - the graves of Muhammad and his associates. This was explained by the 
fact that this practice leads to the deification of the prophet and, accordingly, is a 
step towards polytheism. [1]

Al-Wahhab was uncompromisingly disposed in matters of innovations that go 
beyond the Quran and Sunnah, these sources were considered the highest degree 
of knowledge, and going beyond them was an unacceptable sin. The “gates” for 
the interpretation of the Koran and Sunnah, according to the Wahhabis, have been 
closed since the Hanbalist school of Muslim Orthodox thought took shape. The 
principle of “takfir” (disbelief), which occupies a special place in Wahhabi ideol-
ogy, assumed the possibility of declaring Muslims infidels who do not share the 
Wahhabi vision of religion. [2]

For the Wahhabis, such hypocrites were many times worse than the Jews and 
Christians, since, unlike the latter, they hid their alien face for piety. Taking into 
account the danger of these members of society for the Muslim community, it was 
considered necessary to expose and execute them. The duty of true believers was 
proclaimed the conduct of jihad against the pagans, which included all Muslims 
who did not share Wahhabist attitudes.

The rigid formulation of the basic principles of the doctrine and their brutal 
implementation in practice played a certain positive role, since they were able to 
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ensure the unity of society, thereby making their contribution to the formation of 
the Saudi state. However, after the task of restoring Islam in Arabia and creating 
a state was successfully accomplished, the ideology of Wahhabism underwent a 
certain evolution towards softening and subsequently moved closer to normative 
Islam.

Saudi Arabia’s claim to a leading role in the Muslim world, the country’s in-
volvement in the world economy, the need to build relationships with other states 
determined a rearrangement of priorities. Thus, the ideology of Saudi Arabia is 
currently a much milder analogue of classical Wahhabism. [2]

In the official documents of the Kingdom, in the statements of senior officials, 
nowhere is Wahhabism mentioned as an official religious doctrine. The Wahhabist 
movement is usually spoken of in a historical context or when considering purely 
religious issues. Most often, the word Wahhabism is used to denote religious and 
political extremism correlated with Islam, the official ideology of the Kingdom 
of Saudi Arabia. Wahhabis mean either the carriers of the ideas that make up the 
teachings of Abd-al-Wahhab, or members of the groupings who are guided by this 
teaching.

Everything that has anything to do with this teaching is characterized as Wah-
habism, although the Wahhabis themselves strive not to call the religious teach-
ings of Ibn Abd-al-Wahhab, or the modern official doctrine of the Kingdom of 
Saudi Arabia, or the ideology of movements and groups that accept and spreading 
Wahhabi ideas and implementing Wahhabi attitudes in the world (including in 
Russia).

The most important reason for the unwillingness of the Wahhabis to be called 
Wahhabis is that then the accusations put forward by Muslims against the Wah-
habis will be implicitly recognized - that the Wahhabis are heretics within the 
framework of Islam, that is, people who follow a special religious teaching devel-
oped by a specific person (Muhammad ibn-Abd-al-Wahhab) in a specific period of 
time (XVIII century) and did not exist before in this form and with such content. 
The Arabic word heresy (bidah) comes from badaa, i.e. «To introduce new», and 
means a blamed, rejected innovation. [1]

The fact that such accusations against the Wahhabis on the part of Muslims 
have been accompanying them from the moment the movement arose can be 
seen from the preface to the aforementioned Book of Monotheism by Ibn Abd 
al-Wahhab. Therefore, the Wahhabis do not call themselves Wahhabis and call 
themselves either simply Muslims (muslimun), or monotheists (muvahhidun), or 
Salafis - «followers of beneficent ancestors» (Salafiyyun).

The foundation of Wahhabism is the doctrine of jihad - the Holy War against 
the infidels. The main way to fight is to kill the infidels. The main sanction for all 
«infidels» is the deprivation of their lives. So, if a person does not follow Sharia, 
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as the Wahhabis understand this, then he is «unfaithful». And according to the 
Wahhabis, «the Almighty said:» The one who allowed such a thing is the unbe-
liever who should be killed «if he does not return to the Law of Allah and His 
Messenger.»

The killing of the «infidels» should, according to the Wahhabis, be carried out 
in a systematic and orderly manner - in the form of a jihad against the «infidels.» 
Jihad as an armed struggle is, in the opinion of the Wahhabis, a condition for the 
dissemination of their teachings. Jihad is directed against «infidels», «polytheists» 
and «hypocrites».

Wahhabis indicate different types of jihad. For example, «Jihad is of four types:
1. Jihad against Shaitan;
2. Jihad against the soul;
3. Jihad against the infidels;
4. Jihad against the “hypocrites”. [2]
However, in the Wahhabi literature distributed in Russian, there are no details 

about “jihad against the shaitan” or “jihad against the soul.” All Wahhabite postu-
lates of jihad relate to jihad against “infidels”, “polytheists” and “hypocrites”, that 
is, those whom the Wahhabis declare as such. [3]

Jihad is defined as “an armed struggle from the standpoint of Islam.” The goals 
of jihad as an armed struggle are as follows (the sequence of points differs in dif-
ferent Wahhabist publications):

- firstly, an armed struggle against all who hinder the spread of the Wahhabi 
doctrine and its monopoly domination. Armed struggle for the sake of the word 
of Allah above all else, and the whole religion was entirely devoted to Allah. The 
elimination of any obstacles that hinder the spread of the call to Allah. Protecting 
religious dogmas and Islamic Akidah from any dangers that threaten them.

- secondly, the purpose of the Wahhabi jihad as an armed struggle is to fight 
all “infidels”, “polytheists” and “hypocrites”. [4]

Fight against paganism and pagans, since Allah absolutely does not allow an-
yone else to be attached to Himself. Armed struggle against hypocrites. True, the 
«infidels» can be saved from murder if they accept Islam or recognize the power of 
the Wahhabis. The leader of the Muslims, having met the atheists, calls on them to 
convert to Islam. If they refuse, then they should be paid a poll tax, otherwise - an 
armed struggle.

But, reasoningly, and this will not save them from murder. After all, these 
people can at any moment be accused by the Wahhabis of being «hypocrites». [2]

Thirdly, jihad as an armed struggle is waged to protect Muslims and their 
native land.

At the same time, there is one very important nuance - to defend Islam by 
armed means, the Wahhabis call on Muslims and their native land in the event of a 
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potential enemy, that is, one whose intentions can be regarded as hostile by them. 
Peace in the Wahhabi interpretation is the abstinence required by circumstances 
from obligatory jihad as an armed struggle.

The conduct of Jihad depends on the extent to which it is possible. And this is 
how the Meccan verses (earlier verses of the Qur’an), which speak of peace, for-
giveness while Muslims are still weak, and the Median verses (later), which man-
date to fight and participate in hostilities when Muslims are will gain strength. [2]

Summarizing what has been said, I conclude: Wahhabism (Salafi) is the right-
wing radical wing of the Sunnis. The teachings of the Wahhabis are the state 
religion of Saudi Arabia. The Taliban movement in Afghanistan also uses the 
teachings of al -Wahhab as an ideological basis.

2. Psychological Profile and its Place in Modern Criminology
The method of constructing a «psychological profile of a criminal» has long 

been widely recognized both in forensic science and in the search business. The 
psychological profile (portrait) of a criminal, as a rule, is used to describe the fea-
tures and specific details of the criminal’s actions, based on the analysis of objects 
of the material world and the basic laws of psychology, which allows us to call it 
one of the methods of psychodiagnostics of the scene. In addition, we believe that 
this method can be considered as one of the options for forensic forecasting. [10]

For the first time, US criminologists started talking about the possibility of 
diagnosing the scene with the help of a psychological portrait of a criminal. The 
studies carried out by them have shown that it is possible to draw conclusions 
about the lifestyle, criminal characteristics and place of permanent residence of 
the so-called. A “serial criminal” based on data showing where, when and how the 
crimes were committed by him . [7]

The experience of everyday practice of the FBI employees gradually formed 
the concept of the so-called internal logic of crime. Its principles can be illustrated. 
For example, the assumption that a well-designed and organized crime is commit-
ted by a person who, in general, tends to carefully plan and shape his life.

One of the main hypotheses in creating a psychological portrait of a criminal 
is the assumption that the way the criminal commits the first crime will have some 
similarity with the way he commits other crimes. The second hypothesis is the 
assumption about the predetermination of the distance between the house of the 
criminal and the place where he committed the crime. The third is the hypothesis 
about the specificity of crimes. [8]

If there is a possibility that, when committing a particular type of crime, the 
offender exhibits a certain sequence of actions, then the question arises about his 
“professionalism”. It is important here that, as expected, criminals have a number 
of the same type of criminal «repertoire» and, at the same time, individual char-
acteristics.
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However, in the foreign forensic literature, there is a point of view according to 
which young criminals tend to use eclectically different models of crimes, that is, 
to commit different types of crimes. The latter circumstance significantly compli-
cates the task of psychodiagnostics of the scene of the incident. [11]

The research carried out by American scientists has resulted in the following:
1) Revealing stable connections between the crime scene, its method, the na-

ture of the trace picture; frequency of criminal acts and victimological character-
istics of the victim.

2) Possibility of creating a search model of a probable criminal based on one 
or another feature of the scene.

3) Possibility of psychological and psychiatric identification of suspects and 
accused by correlating them with search models. [10]

Attempts to investigate the cause-and-effect relationships between the social 
and psychological characteristics of the criminal’s personality and the mechanism 
of the crime committed by him using the mathematical apparatus found their ex-
pression in the construction of the equation of the so-called fundamental (canon-
ical) correlation. This procedure aims to objectively analyze the relationship be-
tween two groups of variables. In other words, this is an attempt to derive complex 
regression equations that contain a number of variable criteria, as well as a certain 
number of predictive variables. [15]

“On one side of this equation are the variables necessary for investigators, ex-
tracted from information about the crime, on the other - the characteristic features 
of the criminal, which have search value.

So, if A1....... n means the offender’s action (including, for example, time, 
place and victim’s choice), and C1....... m means the characteristic features of the 
offender, then the weight ratios between F1. ...... Fn (where F is the correlation 
coefficient of stable features of the crime mechanism) and K1. ... ... Km (where 
K is the correlation coefficient of stable traits in the psychological profile of the 
offender) can be written with an equation of the following form:

F1A1 +. ... ... + F n A n = K1C1 +. ...... + Km Cm «. [11]
As can be clearly seen from this equation, there is a directly proportional rela-

tionship between data on the mechanism of crime and data on the identity of the 
offender. We believe, rightly in this regard, D. Kanter notes that “... if such ortho-
dox equations could be derived for any additional series of crimes, then this would 
serve as a powerful auxiliary basis for forensic science and amazing psychological 
paradoxes in the theory of criminal behavior”. [14]

In the domestic scientific literature, attempts are also made to psychodiagnose 
of crime scene using the method of constructing psychological portraits of poten-
tial criminals. The peculiarity of such studies is that most of the works devoted to 
this problem choose the personality of a sexual maniac as the object of research. 
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And this is not accidental, since a crime of this type has an important system-form-
ing factor - seriality, which allows you to study this phenomenon using systemic 
and situational methods. In this regard, the results of the study of the famous psy-
chiatrist A.O. Bukhanovsky, who compiled a probable portrait of Chikatilo, which 
completely coincided with the real one. [13]

As for the psychological profile of the Wahhabite, here the situation is compli-
cated by the fact that there is no most important determinant necessary to derive 
the equation of canonical correlation - the severity of crimes, unless one considers 
a person’s adherence to the Salafi doctrine as a stable sign of committing crimes 
of the type under study (Salafia). Building the psychological profile of the Russian 
Wahhabite, we based on the materials of criminal cases initiated on the grounds 
of Article 282 of the Criminal Code of the Russian Federation «Incitement of na-
tional, racial or religious hatred», as well as Article 205 of the Criminal Code of 
the Russian Federation «Terrorism». In our research, we deliberately did not touch 
upon the problem of shahids, which requires independent study and goes beyond 
the scope of the research tasks of this article. [12]

So, based on the materials of criminal cases we have studied, the average Rus-
sian Wahhabite is a young man between the ages of 18 and 25 with a secondary or 
secondary vocational education. As a rule, this is a native of the North Caucasus, 
although this rule already has its own, moreover, very alarming exceptions.

For example, the famous Wahhabite and leader of the Caucasian separatists 
Said Buryatsky (Alexander Tikhomirov), liquidated by the special services of 
Russia in March 2010, was a native of Buryatia.

I conducted a survey using a lie detector for the Russian Wahhabite Viktor 
Vlasov in Krasnoyarsk in 2017. The lie detector showed that Vlasov does not con-
sider the murder of a representative of another religious denomination a crime and 
a great sin. Vlasov believed that Allah encourages the killing of any unbeliever. 
At the same time, the Wahhabite Vlasov showed a mystical horror of Allah. I saw 
existential fear in the eyes of this religious fanatic. It was fear as an element of 
religious mystical consciousness, which in Islam is called “Tariqat”.

As a rule, a young man who has accepted the teachings of the Salafis comes 
from a large family, being the youngest child in the family. Very often he occu-
pies, both in the family and in the school collective, the position of an “outsider”, 
which, in a short time, will inevitably oppose the young man to the hostile world 
around him. Since by nature he does not possess leadership qualities, being a “fol-
lower”, then very quickly such an insecure young man falls under the influence 
of guys who have pronounced leadership qualities. As a result, after graduating 
from a lyceum or college, the “search for oneself” and the desire to acquire a more 
significant social status (in fact, this is the same sublimation according to Freud) 
than he had in school and family, brings these young men to Islamic extremist 
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organizations (as in our country, for example, in Moscow and St. Petersburg, very 
often such “seeking” guys “searching for themselves” leads to skinheads).

Further, the ideological work of the Wahhabis with such people is built ac-
cording to the following scheme: using the fact that they studied at school rather 
poorly, and also, as a rule, are deprived of the ability for analytical thinking, the 
alims (teachers of Islam) force them to learn a huge number of suras in Arabic 
... By the way, the late Said Buryatsky was credited with remembering by heart 40 
hadiths “Navavi with Sharh”, “Akida Tahavi” and “Umda-tul Akhkam”. Thoughtless 
“cramming” of the Qur’anic texts in Arabic (note that a similar psychotechnique of 
zombification with the help of endless mantras is practiced by the Hare Krishnas in 
relation to their followers), coupled with the massive preaching of extremist content 
against the infidels (“kafirs”) soon bears its long-awaited fruits: “ripe “The young man 
is deeply imbued with the ideas of” jihad “and wants to turn in reality all his accu-
mulated anger against the hated infidels -” swine-eaters “. And then this ideological 
platform of the young Wahhabite is inevitably superimposed on the military romance 
of the “forest brotherhood”, the beautiful rituals of worship of the “warriors of Islam” 
in the “field” conditions and other ideological nonsense that has become significant 
for this disoriented young man - unfortunately, now already well aware, where and 
against whom to direct their irrepressible, absolutely “blind” energy of destruction. As 
a result of such rather skillful manipulations of alims (ulema) with the mind of a young 
man, he is now absolutely convinced that the killing of “non-combatants” (women, old 
people, children) is an act fully approved by Allah, hospitably opening the gates to the 
long-awaited The Kingdom of heaven. [2]

While developing the topic of national and religious psychotypes of criminals, 
we, of course, are aware of the delicacy and complexity of this problem. At the 
risk of being accused of chauvinism, as well as of all mortal sins by representatives 
of various confessions, at the same time, we believe that the national - religious 
psychotype of a criminal is not a product of pseudoscientific fantasy, but a phe-
nomenon of objective.
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抽象的。 在本文中，作者揭示了俄罗斯巩固婚姻合同中配偶个人非财产关系
的法律规制的一个重要而紧迫的问题。 文章还对外国立法进行了比较分析，并在
此基础上得出适当的结论和改进俄罗斯联邦现行家庭立法的建议。
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Abstract. In this article, the authors reveal an important and pressing problem 
of consolidating the legal regulation of personal non-property relations of spouses 
in a marriage contract in Russia. The article also provides a comparative analysis 
with foreign legislation and, on its basis, draws appropriate conclusions and 
proposals for improving the current family legislation of the Russian Federation.

Keywords: family, spouses, property relations of spouses, marriage contract, 
personal non-property relations of spouses, family law, notary, court, legal 
consequences of concluding a marriage contract.

Current Russian legislation gives spouses the right, at their own discretion, to 
change the legal regime of their property to a contractual regime by concluding a 
marriage contract among themselves.

This most important legal advantage more precisely and comprehensively em-
phasizes the presence in legislation of instruments aimed at ensuring peace and 
stability in marriage. Thanks to this instrument, spouses are free to determine for 
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themselves the terms of the financial relationships that arise between them, as well 
as the ways of disposing of the property under their joint control.

Such a tool, in our opinion, contributes to the development of enormous flex-
ibility in the system of relations between spouses related to property, which is 
certainly very important for a huge number of families.

Soviet and post-Soviet legislation did not provide for the consolidation of a 
contractual regime for the property of spouses, but only a legal regime was in 
effect.

In the Soviet Union, there was no marriage contract as such, since the princi-
ples of family law, and especially property relations, were completely different 
and not similar to those that exist in the present period. Moreover, the country had 
a planned economy without market elements; public property law was in force, 
which recognized all property acquired by spouses in marriage as common to 
both, and its use and distribution were regulated by relevant norms and laws.

Thus, in the event of a divorce, the property of the spouses was subject to divi-
sion equally, in order to achieve social equality in this aspect.

Soviet law assumed a socialist community of family property, and the priority 
task of the state was to ensure equality of spouses in personal non-property and 
property relations.

It was precisely on the basis of the principle of equality that in the Soviet 
Union there was no institution of a marriage contract, as such. Instead, the princi-
ples of social justice and collectivism created the basic foundation of family and 
property relations between spouses who officially registered their marriage with 
the registry office.

But in modern conditions of rapidly changing times and socio-economic up-
heavals, in the Russian Federation there has been a need to establish a more flex-
ible and personal approach to regulating the relations of spouses, which directly 
relate to property relations. It is precisely to regulate such an issue that modern 
legislation provided for the possibility of concluding a marriage contract both be-
fore registering a marriage and subsequently, which allows the spouses to deter-
mine the legal regime of their finances and property themselves.

It should be noted that with the help of a marriage contract, it is possible to 
foresee possible risks in advance and determine ways to resolve conflict situations 
without infringing on the rights of the spouses. At the same time, spouses can end 
the marriage in a civilized manner, avoiding a lengthy trial related to the division 
of property.

In addition to the property rights and obligations of spouses, the law also es-
tablishes personal non-property rights and obligations arising in connection with 
their intangible benefits.
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Typically, authors include the following as intangible benefits:
- personal integrity;
- honor and good name, and other internal intangible benefits of a non-property 

nature.
In Part 3 of Art. 42 of the Family Code of the Russian Federation (herein-

after referred to as the RF IC) expressly states that it does not regulate personal 
non-property relations of spouses. This part contains a list of what should not be 
included in a marriage contract, namely, a marriage contract cannot limit the legal 
capacity or capacity of the spouses, their right to go to court to protect their rights; 
regulate personal non-property relations between spouses, the rights and obliga-
tions of spouses in relation to children; provide for provisions limiting the right 
of a disabled, needy spouse to receive maintenance; contain other conditions that 
place one of the spouses in an extremely unfavorable position or contradict the 
basic principles of family law[1].

The above indicates that the regulation and consolidation of personal non-prop-
erty relations of spouses in a Russian marriage contract is prohibited.

It also does not include the following provisions:
- financial support for children;
- behavior of spouses in the family;
- adultery, etc.
The legalization of a marriage contract is enshrined in law not only in Russia, 

but also in foreign countries. This agreement in any country is considered as a way 
to protect directly and directly the property relations that arise between spouses.

Let us turn to the experience of foreign countries. Due to the fact that legis-
lation in the West developed much more actively and in one paradigm, such an 
instrument as a marriage contract became more widespread, unlike in Russia. It 
should be noted that in a number of foreign countries, a marriage contract between 
spouses still regulates personal non-property marital relations.

In our opinion, the reason for this gap in domestic legislation is the late emer-
gence of the institution of a marriage contract in the Russian Federation. As a 
result, in foreign countries the practice of applying a marriage contract is more 
extensive, and in Russia the lack of widespread use of a marriage contract is still 
an urgent problem.

Globally speaking, in Russia the institution of a marriage contract is becoming 
more popular, as in countries of foreign law and order. It must be said that abroad, 
a marriage contract is a common practice among wealthy citizens who want to 
protect their savings, however, due to the blurring of the differences between the 
middle class and the wealthy, the masses are increasingly using such a flexible 
instrument to regulate relationships.

In Russia, the marriage contract has not yet become as widely used as in West-
ern countries, which, in our opinion, is due to several reasons:
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Thus, due to rapidly changing legislation, a large percentage of citizens are still 
not aware of the existence of such an institution as a marriage contract or do not 
understand its significance at all.

Moreover, the stereotype of mistrust between spouses who have entered into 
a marriage contract still prevails in society. The conclusion of such an agreement, 
if not directly condemned in society, then leads to a prejudiced attitude towards 
the spouses.

As noted above, the advantage of a marriage contract in regulating property 
relations between spouses is significant and has been repeatedly proven in practice 
in developed countries, including Russia.

Therefore, it is extremely important, and sometimes simply necessary, to pro-
mote this instrument of interpersonal relations between spouses among citizens of 
the Russian Federation, while explaining its significance and advantages.

In our opinion, a law should be developed that would allow persons entering 
into marriage to be consulted by the registry office on the issues of concluding a 
marriage contract.

It is also important to change the attitude of society towards this institution and 
show that a marriage contract is a very important and effective legal instrument in 
achieving stability and harmony between persons entering into a marriage.

Moreover, T.P. Volchenkova in her work expressed the opinion that the main 
distinguishing feature between a marriage contract in the USA and in Russia is 
the fact that Russian legislation prohibits the regulation of personal non-property 
relations of spouses by a marriage contract, while American legislation does not 
provide for such restrictions. US law establishes only general prohibitions on cer-
tain conditions, for example, restrictions on children’s rights to financial support. 
That is, a marriage contract in the USA may contain various non-property rights 
and obligations of spouses [2, p. 33], which, in our opinion, should be enshrined 
in Russian family law.

So, according to A.P. Sokol, P.V. Sokol, like Russian law, the French Civil 
Code (hereinafter referred to as the French Civil Code) establishes a ban on the 
inclusion in a marriage contract of conditions relating to personal non-property 
relations between spouses. But Article 1388 of the French Civil Code contains 
only the provision that in their marriage contract “spouses cannot deviate from the 
obligations or rights arising for them from marriage, nor from the rules on paren-
tal rights, on the management of children’s property assigned by law and about 
guardianship” [3, p. 54].

Based on the foregoing, we can conclude that at the present time, the study of 
the current problem of the lack of possibility of regulating personal non-proper-
ty relations of spouses by a marriage contract under Russian legislation requires 
more scientific research by civil scientists and legal regulation in general.
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In our opinion, personal non-property relations of spouses are closely inter-
connected with property relations, and cannot exist separately without each other.

The need to borrow provisions of foreign legislation in matters of regulating 
adultery through the terms of a marriage contract seems to be more justified.

The use of marriage contracts in the Russian Federation will lead to clear-
er regulation of issues affecting personal non-property and property relations of 
spouses. The practice of applying a marriage contract, in our opinion, will help 
prevent conflicts and disputes between spouses in the event of adultery.

Of course, in modern Russia, the regulation of personal non-property relations 
should be introduced into the terms of the marriage contract, thus protecting the 
interests of a conscientious spouse, especially since infidelity by one of the spous-
es is the reason for the termination of family and marital relations.

We believe it is necessary to amend the Family Code of the Russian Feder-
ation, giving spouses the right to include conditions and sanctions in the case of 
adultery in the marriage contract. Moreover, these same sanctions can be of a com-
pletely different nature and take different forms, including division of property or 
monetary compensation, etc.

For example, citizens who have registered their relationship can agree that in 
the event of adultery of one of the spouses, the other has the right to half of all 
property acquired during the marriage relationship.

We believe that the provisions of Part 1 of Art. 42 of the RF IC, in our opinion, 
should be stated in the following wording: “Spouses have the right to determine in 
a marriage contract their rights and obligations for mutual maintenance, ways of 
participating in each other’s income, the procedure for each of them to bear family 
expenses; determine the property that will be transferred to each of the spouses in 
the event of divorce, as well as include in the marriage contract any other provi-
sions relating to the property relations of the spouses; spouses also have the right 
to determine in the marriage contract provisions related to adultery, other dishon-
est behavior, including property liability.

We also believe that the consolidation of such a legislative innovation into the 
family legislation (RF IC) will help strengthen the institution of the family and 
preserve traditional values in Russia.

Making such changes, in our opinion, can be a major step towards creating 
strong and stable families, which in turn will contribute to the development of 
society as a whole.

Enshrining in law the rights and responsibilities of spouses will help avoid 
disagreements and conflicts, even if the spouses decide to end the marriage due to 
other circumstances.

Of course, it will not be possible to regulate all aspects of the relationship be-
tween spouses, but the most basic and frequently encountered disputes in judicial 
and legal practice can be stipulated in a marriage contract.
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It can also be said that the legislation on a marriage contract can contribute 
to a more balanced choice of partners when creating a family, since a marriage 
contract will allow to include a number of important aspects for spouses, such as 
the regulation of personal non-property relations, but in the absence of the consent 
of one of the spouses it will indicate that that he is not sure about his future family 
life.

Thus, the proposed changes in the legal regulation of the marriage contract will 
allow citizens entering into marriage or spouses living in family relationships to 
streamline not only property issues, but also personal non-property ones. It seems 
necessary to note that both society and the state should be interested in creating a 
strong and happy family.
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Abstract. The article identifies current problems associated with the foreign 
element. The authors propose to improve not only family, but also criminal 
legislation for more optimal and appropriate adoption, since a child left without 
parental care needs additional protection from society and the state as a whole.
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The paragraphs of Article 38 of the Constitution of the Russian Federation 
establish that the family, motherhood and childhood are under the protection of 
the state, and the care of children and their upbringing are equal rights and respon-
sibilities of parents [1].

The relevance of the article is justified by the fact that, unfortunately, not all 
children in Russia are under family care and, as a rule, are recognized as orphans 
or children without parental care. According to statistical data announced by 
Deputy Minister of Labor and Social Protection of the Russian Federation A.V. 
Vovchenko at the 95th session of the Committee on the Rights of the Child in 
Geneva, in Russia in 2023, 35 thousand orphans were in specialized institutions. 
And the total number of orphans decreased from 491.5 thousand in 2013 to 375.7 
thousand in 2023. The number of children left without parental care annually is at 
the level of 36.7 thousand people [3].
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We can identify several positive trends that are helping to reduce the number 
of orphans and children left without parental care: an increase in the number of 
children placed in foster families, the state’s policy of preserving blood families, 
strengthening efforts to prevent orphanhood, improving the financial well-being of 
citizens of the Russian Federation, rule-making activities government bodies, etc.

Adoption is one of the most important institutions in the matter of protecting 
childhood, rights and legitimate interests of the child. Adoption is understood as a 
legal act by virtue of which legal relations arise between the adoptive parent and 
the adopted child, equated by law to the relationship of blood parents and children, 
and arising on the basis of a court decision. Foreign adoption is an adoption in 
which the key is the presence of a foreign element, which is expressed in the fact 
that the adopted person and the adoptive parent have different citizenships.

Article 124 of the Family Code of the Russian Federation [2] establishes that 
the adoption of children by foreign citizens is allowed only in cases where it is not 
possible to transfer these children for upbringing to families of citizens of the Rus-
sian Federation permanently residing in the territory of the Russian Federation, or 
for adoption to relatives of the children, regardless of citizenship and the places of 
residence of these relatives.

Speaking about foreign adoption, it is worth noting that the number of cases 
of adoption by foreigners of Russian orphans and children left without parental 
care has decreased significantly from 2012 to the present. Thus, according to the 
Ministry of Education of the Russian Federation, in 2012 foreigners adopted 2,604 
Russian children, and in 2018 only 289 children. Thus, foreign adoption in Russia 
decreased by 9 times [4].

In our opinion, this reduction has a number of reasons related to the legal 
regulation of the adoption of children by foreign citizens, which is aimed at the 
well-being and protection of Russian children from unscrupulous foreign adoptive 
parents.

In this regard, several pressing problems of foreign adoption can be identified. 
One of the most important current problems of foreign adoption is the issue of 
monitoring compliance with the rights and legitimate interests of adopted chil-
dren. This control is carried out by consular offices of the Russian Federation in 
the countries of adoptive parents, but this control, in our opinion, has a number of 
shortcomings.

Thus, after arriving in the country of residence, foreign adoptive parents must 
register their adopted child at the consular office of the Russian Federation. After 
this procedure, consular offices are required to check and require reports from 
adoptive parents regarding the living conditions of the adopted children, their 
health, socialization and education, and to confirm the information, confirmation 
in the form of photographs is attached to the report.
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There are common cases when foreign citizens ignore this obligation or pro-
vide false data.

Thus, Russian authorized bodies are faced with a situation where:
– firstly, failure to provide reports by adoptive parents, despite their obligatory 

nature, will not lead to the imposition of sanctions against such adoptive parents. 
Thus, the lack of reports cannot be grounds for prosecution and cancellation of 
adoption;

– secondly, there is no clear legal mechanism that can prevent the provision of 
false information in the report about the actual condition of the adopted child, the 
degree of his legal and social protection.

Based on these and other reasons, consular offices of the Russian Federation, 
guardianship and trusteeship authorities may experience difficulties in fully moni-
toring the maintenance and upbringing of adopted Russian children by foreigners.

The problem of mediation in the adoption of Russian children by foreigners 
is also relevant. Despite the expressly established ban on intermediary activities 
in the process of adoption of children (Article 126.1 of the RF IC), this practice 
still takes place. According to the law, adoption must take place directly between 
the adoptive parent and the child being adopted, without the participation of third 
parties, with the exception of specialized government bodies. However, there are 
often situations when a private individual, under the guise of an accompanying 
person, undertakes to work with the documents necessary for the adoption proce-
dure, which naturally contradicts the legislation of the Russian Federation, receiv-
ing for this material compensation from candidates for adoption.

The presence of such intermediaries is dangerous because their participation 
jeopardizes the rights and even the life of the child, since the intermediary may 
conceal certain information, there may even be pressure on the child, and much 
more. Therefore, in our opinion, it is necessary to improve the mechanisms of 
control and supervision over compliance with this prohibition through inspections 
and monitoring of the adoption process to identify and suppress intermediary ac-
tivities.

The issue of adaptation of adopted children to a new family and social environ-
ment is relevant. It is no secret that the expectations of the adoptive parents may 
not coincide with reality, since the child initially lived in an environment in which 
behavioral patterns, social habits, religious and ethical values differed from those 
of the adoptive parents. These disagreements can hinder the creation of a healthy 
family climate.

Determining the authenticity of the documents provided by adoption candi-
dates also causes heated debate when it comes to intercountry adoption. Since 
there may be doubts about the authenticity of certificates received privately from 
doctors, tax agents, and so on. When collecting this type of document, in our opin-
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ion, a corruption component cannot be ruled out. There are also frequent cases of 
incorrect or deliberately inaccurate translations and their inconsistency with the 
original documents.

The problem of canceling foreign adoption is relevant. When the court satisfies 
the application of foreign citizens for adoption, the civil registry office, on the 
basis of a court decision, makes changes to the relevant documents of the child. 
At the same time, to preserve the secrecy of adoption, some states in their legisla-
tion provide for the right of parents to remove the adoption note from the child’s 
birth certificate or do not allow the cancellation of adoption at all. Based on this, 
situations are possible when a foreign state may not take into account the decision 
of a Russian court to cancel the adoption and do not return the child to Russia for 
a long time.

Thus, in the institution of foreign adoption there are a number of problems that 
require prompt solutions, since they potentially threaten the constitutional rights 
and freedoms of minors who have the status of adopted children and are located 
outside of Russia.

It seems necessary not only to streamline the current situation with interna-
tional adoption, but also to include the Commissioner for Children’s Rights in the 
constituent entity of the Russian Federation as a participant in the civil process on 
the territory of Russia, who, in our opinion, is obliged to report on his participation 
in the civil case on adoption to the Commissioner for Children’s Rights rights of 
the child of the Russian Federation.

Based on the above data, officials in the case of improper adoption and its 
cancellation must be prosecuted under Article 156 of the Criminal Code of the 
Russian Federation [6]. All this, in our opinion, will allow adoptions burdened 
with a foreign element to be carried out more efficiently and will contribute to 
the preparation, verification and proper translation into Russian of documents for 
filing a lawsuit in order to protect the rights and interests of minors left without 
parental care.

We believe that the range of entities involved under Article 156 of the Crim-
inal Code of the Russian Federation should be expanded and should include the 
Commissioner for Children’s Rights in a constituent entity of the Russian Federa-
tion and the Commissioner for Children’s Rights in the Russian Federation.
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抽象的。 本文讨论了在国家和市政采购系统中维护无良供应商（承包商、表
演者）登记册的当前问题。 作者确定了不当履行合同义务以及逃避签订合同的法
律后果，并提供了所研究问题的统计数据。

关键词：供应商、承包商、登记册、合同依据、国家（市）采购、采购领域统一信
息系统、合同、仲裁法院。

Abstract. The article discusses current issues about maintaining a register 
of unscrupulous suppliers (contractors, performers) in the system of state and 
municipal procurement. The authors determine the legal consequences of improper 
fulfillment of obligations under the contract, as well as evasion from concluding a 
contract, and provide statistical data on the problem under study.

Keywords: supplier, contractor, register, contract basis, state (municipal) 
procurement, unified information system in the field of procurement, contract, 
arbitration court.

The register of unscrupulous suppliers (contractors, performers) (hereinafter 
referred to as RUS) is a special mechanism provided for in Article 104 of Federal 
Law № 44-FZ dated 5 April 2013 «On the contract system in the field of procure-
ment of goods, works, services to meet state and municipal needs» [1] (hereinafter 
referred to as Law № 44-FZ).

It should be noted that a similar register is provided for in Article 5 of the 
Federal Law of 18 July 2011 № 223-FZ «On the procurement of goods, works, 
services by certain types of legal entities» [2]. This article discusses the applica-
tion of RUS in accordance with Law № 44-FZ.
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The concept of a register of unscrupulous suppliers was also present in the past 
fundamental law in the field of procurement, which was replaced by Law № 44-
FZ – Federal Law of 21 July 2005 № 94-FZ «On placing orders for the supply of 
goods, performance of work, provision of services for government and municipal 
needs» (Article 19) [3].

Part 1 of Article 104 of Law № 44-FZ provides for the maintenance of the RUS 
in the unified information system in the field of procurement (hereinafter referred 
to as the UIS) by placing in it the federal executive body authorized to exercise 
control in the field of procurement of relevant information. Such a body is the 
Federal Antimonopoly Service of Russia.

The grounds for inclusion in the RUS are evasion from concluding a contract, 
as well as non-fulfillment or improper fulfillment of obligations stipulated by the 
contract (Part 2 of Article 104 of Law № 44-FZ).

It seems necessary to consider the improper fulfillment of obligations under the 
contract. Law № 44-FZ provides for the right of the customer to make a decision 
on unilateral refusal to fulfill the contract on the grounds provided for by the Civil 
Code of the Russian Federation [4] for unilateral refusal to fulfill certain types of 
obligations, provided that this was provided for by the contract (Part 9 of Article 
95) . If the customer has made the appropriate decision, he sends an appeal to the 
control body to include in the RUS the person whose contract was terminated.

If, as a result of the competitive procedure, the participant does not sign the 
draft contract sent by the customer within the period regulated by law, the custom-
er places in the Unified Information System a protocol on the participant’s evasion 
from concluding the contract and also sends on the same day an application to 
include the participant in the RUS (Part 6 of Article 51 of the Law № 44-FZ).

Thus, Law № 44-FZ provides 2 grounds for inclusion in the RUS.
As of 2022, there were 71,528 records in the RUS, of which 12,690 were in-

cluded in 2022. Based on the grounds for inclusion in the RUS, there are 21,836 
entries for evasion of concluding a contract (2,018 included in 2022), for non-ful-
fillment/improper fulfillment of obligations under the contract (termination of 
contract) 49,692 register entries (10,672 included in 2022). In total, as of 2022, 
there were 36,661 procurement participants in the RUS [5].

Information in the register is excluded after two years from the date of in-
clusion in the RUS, or if the decision of the control body is canceled by a court 
decision, or if it is impossible for the persons specified in the entry in the register 
to influence the activities of the procurement participant as of the day the procure-
ment participant is recognized as having evaded conclusion of a contract or on the 
day of termination of the contract (Part 9 of Article 104 of Law № 44-FZ).

Based on this norm, the legislator equalizes the liability of a person who evad-
ed concluding a contract and a person who improperly fulfilled his obligations 
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under the contract. We believe that such an equation requires a revision of this 
norm by the legislator. It seems advisable to provide a shorter period for procure-
ment participants included in the RUS on the basis of evasion from concluding a 
contract.

Thus, in addition to malicious intent, there may be cases where a participant is 
recognized as having evaded confinement without malicious intent on the part of 
the participant, as well as on «formal» grounds.

The customer recognizes the participant as having evaded concluding a con-
tract if they are not provided with security for the contract, but there are no inten-
tions to evade concluding the contract. Application security and contract security 
can be provided in the form of an independent guarantee (complying with the 
requirements of the law and the procurement notice). Thus, if the bank refused to 
issue an independent guarantee to the procurement participant (and they were not 
provided with cash performance security), then it can be included in the RUS [6].

Also, a participant may be included in the RUS if the independent guarantee 
provided as security for the performance of the contract does not meet the re-
quirements of the notice (for example, the wrong arbitration court is indicated to 
consider disputes under the independent guarantee).

Of course, evasion from concluding a contract is a violation on the part of the 
procurement participant, causing harm to the customer. However, it is controver-
sial that avoiding concluding a contract in terms of consequences is comparable to 
improper fulfillment of obligations under the contract.

The presence or absence of intent in the actions of a participant is recognized 
by a decision of the Federal Antimonopoly Service. There may be cases in which 
the control body approaches this issue too formally and includes the participant 
in the RUS.

For example, an employee of an organization fell ill and was unable to con-
clude a contract on an electronic trading platform, while all the goods provided 
for in the contract had already been prepared and ready for delivery. The Supreme 
Court of the Russian Federation in its decision recognized that the control body 
should not formally approach the issue of inclusion or non-inclusion in the RUS 
and is obliged to assess the significance of the violation [7].

One of the ways to determine a supplier provided for by Law № 44-FZ is a 
competition. This method is characterized by the fact that in addition to the price 
criterion, there are other criteria for determining the winner. The most common 
and applied criterion is «qualification of procurement participants» [8]. To con-
firm qualifications, procurement participants submit executed contracts for a sub-
ject similar to the procurement object.

Often, unscrupulous participants provide unreliable contracts. It seems that the 
provision of unreliable documents as evidence of experience should be the basis 
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for inclusion in the RUS and it is necessary to provide an appropriate basis for 
unscrupulous procurement participants.

Inclusion in the RUS is an effective measure of responsibility towards procure-
ment participants. However, there are a number of aspects that require attention 
from the legislator. The development of entrepreneurship is one of the objectives 
of state economic policy; participation in public procurement for some business 
entities is the main or one of the main ways of earning money, which may be ham-
pered by inclusion in the RUS.
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注解。 总体而言，完善俄罗斯联邦打击资助恐怖主义立法需要采取综合办
法，不仅包括修改立法，还包括建立合作机制、加强预防控制措施、加大对违法者
的处罚力度、提高透明度和 报告、培训和提高认识。 这些措施将有助于更有效地
打击恐怖主义融资，维护国家和国际安全。
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Annotation. In general, improving the legislation of the Russian Federation 

on countering the financing of terrorism requires an integrated approach, which 
includes not only changes in legislation, but also the development of cooperation 
mechanisms, strengthening preventive control measures, increasing penalties for 
violators, improving transparency and reporting, as well as training and raising 
awareness. These measures will help to more effectively combat the financing of 
terrorism and protect national and international security.

Keywords: terrorism, terrorist financing, legislation, international 
cooperation, security.

Countering the financing of terrorism is a serious issue that requires a compre-
hensive approach at both the national and international levels.

Although there are various measures and mechanisms to counter the financing 
of terrorism, the success of their implementation depends on many factors, and the 
possibility of terrorist financing cases cannot be excluded. It is important to con-
tinue to improve and improve the countermeasures system, as well as to increase 
awareness and coordination at the international level.

The level of detection of crimes in general and the financing of terrorism in 
particular depends on how clearly the signs of a crime are defined in the law. This 
requirement is satisfied when a person can find out from the wording of the rele-
vant article, and, if necessary, with the help of judicial interpretation, what actions 
or omissions will entail criminal liability for him
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In note 1 to Article 205.1 of the Criminal Code discloses the concept of “ter-
rorism financing”, which is understood as the provision or collection of funds or 
the provision of financial services with the understanding that they are intended to 
finance the organization, preparation or commission of at least one of the crimes 
provided for by the Criminal Code of the Russian Federation (Articles 205, 205.1 
, 205.2, 205.3, 205.4, 205.5, 206, 208, 211, 220, 221, 277, 278, 279 and 360) (1), 
or financing or other material support of a person for the purpose of committing at 
least one of these crimes, or to support an organized group, illegal armed group, 
criminal community (criminal organization) created or being created to commit at 
least one of these crimes.

In practice, it is not always possible to provide evidence of financial services 
“with knowledge” in the context of countering the financing of terrorism. This is 
due to several reasons:

- Hidden nature of transactions: Financial transactions related to terrorist fi-
nancing are often conducted covertly and using anonymous or fake data. This 
makes it difficult to establish and prove intent to provide financial services to sup-
port terrorism.

- Difficulty in Determining Intent: Determining the intent of a financial in-
stitution or individual to provide financial services for the purpose of supporting 
terrorist organizations can be challenging. It is not always possible to determine 
whether they were aware of their participation in criminal activity or whether they 
acted through oversight.

- Lack of documentary evidence: In some cases, there may not be sufficient 
documentary evidence to support the intent to provide financial services for the 
purpose of financing terrorism. This may be caused by the use of encryption, anon-
ymous accounts, or other methods to hide traces.

- Difficulties in collecting information and evidence: Gathering evidence in 
international transactions or in relation to complex financial schemes can also be 
challenging due to different jurisdictions, technical limitations and other factors.

- Legal restrictions and obstacles: Legislation may sometimes provide protec-
tion to financial institutions and financial service providers, which creates obsta-
cles to collecting evidence and prosecuting such individuals.

Overcoming these challenges requires continued improvement of legislation, 
increased cooperation between law enforcement agencies and financial institu-
tions, and the development of new technologies and data analysis methods to iden-
tify suspicious activity.

The development of new technologies and data analysis methods plays an im-
portant role in the fight against terrorist financing. Here are some examples of such 
technologies and methods:

- Artificial Intelligence and Machine Learning: The use of machine learning 
and artificial intelligence algorithms allows you to analyze large volumes of data 
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and identify patterns and anomalies that may indicate suspicious activity. For ex-
ample, cluster analysis techniques can be used to identify group activity among 
financial transactions.

- Big Data Analysis: Collecting and analyzing large volumes of structured and un-
structured data from various sources (transaction logs, open sources, social networks, 
etc.) helps identify relationships and patterns that may indicate terrorist financing.

- Risk analysis and monitoring systems: The development of specialized risk 
analysis and monitoring systems allows you to automate the processes of identify-
ing suspicious financial activity. These systems can automatically analyze finan-
cial transactions and highlight suspicious transactions for further investigation.

- Blockchain technologies: Blockchain technologies provide the ability to cre-
ate transparent and immutable registers of financial transactions. This can help 
improve the tracking and analysis of financial flows, making them less susceptible 
to manipulation and abuse.

- Digital identification and biometric technologies: The use of digital identifi-
cation and biometric technologies allows for more reliable identification of clients 
of financial institutions, which reduces the possibility of anonymous transactions 
related to the financing of terrorism.

These technologies and data analytics techniques can significantly improve the 
ability of law enforcement agencies and financial institutions to identify and dis-
rupt terrorist financing, increasing the effectiveness and efficiency of countering 
this type of crime.

Modern technologies that make it possible to track suspicious transactions 
along the path of their use for terrorist financing do not give grounds to regard the 
act of the original source as intentional.

Here are a few reasons why this might be the case:
- Insufficient Evidence of Intent: Even if suspicious transactions were discov-

ered, there is insufficient evidence to establish that the person carrying out the 
transactions acted with the intent to finance terrorism. It may have been an acci-
dental or innocent act.

- Need for additional investigations: Sometimes additional investigation and 
collection of additional data is required to fully understand the context of suspi-
cious activity. Without this additional information, it is impossible to make defin-
itive conclusions about a person’s intentions.

- Legal or legitimate explanations: Some suspicious transactions may have 
legal or legitimate explanations that are not related to terrorist financing. For ex-
ample, suspicious activity may be related to unprofessional financial management, 
accounting errors or lack of awareness.

- Unforeseen circumstances: Sometimes a person’s actions may be the result of 
unforeseen circumstances or external influences that were not associated with the 
intentional financing of terrorism.
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It is therefore important that investigations into suspicious transactions include 
not only the use of technology and data analysis, but also consideration of context, 
additional checks and evidence collection to ensure a fair and accurate determina-
tion of the intentions of those involved in these transactions.

Proving intent to finance terrorism can be a complex process, especially in in-
ternational practice. Legislation in this area varies across countries, but the general 
approach is to establish the intentional provision of financial resources or support 
to terrorist organizations or their activities.

To change the content of Article 205.1 (the article in the Criminal Code of 
the Russian Federation concerning the financing of terrorism) in order to clearly 
determine intent, the following changes or additions can be made:

- Clear definition of intent: The text of the article should clearly indicate that 
in order to recognize the financing of terrorism, the presence of intent must be 
proven, that is, the intention to provide financial resources for supporting terrorist 
activities or organizations.

- Clarification of intent criteria: Additionally, it should be clarified that intent 
to finance terrorism can be established based on criteria such as knowledge that 
the funds will be used for terrorist purposes, or the intention to support a specific 
terrorist organization.

- Link to terrorist activity: The text of the article may also indicate that the 
intent to finance terrorism must be linked to a specific terrorist activity or organi-
zation, and evidence of this link must be provided.

- Mandatory establishment of motive: To recognize the financing of terrorism, 
it is necessary to establish that the person provided financial resources with the 
aim of achieving terrorist goals or facilitating terrorist activities.

- Extending liability: Consideration may need to be given to extending liability 
to persons who knowingly participate in terrorist financing but do not directly 
provide funds, for example through the provision of services or assistance to a 
terrorist financing organization.

Making such changes to the text of the article can help clarify and unambigu-
ously determine the intent to finance terrorism, which will increase the effective-
ness of law enforcement practice and the fight against this type of crime. However, 
any changes in legislation must be based on careful analysis and consideration of 
international experience and standards.

Thus, based on the above, we come to the following Conclusion:
Indeed, changes in the composition of Article 205.1 of the Criminal Code of 

the Russian Federation should be carried out taking into account the balance be-
tween protecting the rights and freedoms of citizens, ensuring public safety and 
compliance with international standards and human rights. This balance is a fun-
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damental principle of the rule of law and ensures fairness and legality in legisla-
tion and its application.

Taking this into account, when changing the composition of Article 205.1, 
legal scholars point to the following aspects:

- Clear definition of intent: The text of the article should clearly indicate the 
criteria for establishing intent to finance terrorism in order to avoid the wrongful 
prosecution of citizens for accidental or unintentional participation in financial 
transactions that may be innocent.

- Compliance with international standards and human rights: Changes to 
Article 205.1 must be consistent with international standards for combating the 
financing of terrorism and protecting human rights. This includes ensuring that 
punishment is proportionate, that the trial is fair and that the rights of the accused 
are protected.

- Ensuring public safety: Changes to Article 205.1 should contribute to a more 
effective fight against the financing of terrorism and ensure public safety. This 
could include expanding liability for financial support of terrorist activities and 
strengthening measures to prevent such activity.

All these aspects must be taken into account when developing and amending 
Article 205.1 of the Criminal Code of the Russian Federation in order to comply 
with the principles of fairness, legality and effectiveness in the fight against the 
financing of terrorism.

In international practice, international conventions and agreements, such as 
the UN Convention for the Suppression of the Financing of Terrorism, are widely 
used, which define standards and principles for combating such crimes.

International conventions and agreements play a key role in establishing standards 
and principles for combating the financing of terrorism. One of the most significant 
documents in this area is the United Nations Convention for the Suppression of the 
Financing of Terrorism, adopted by the UN General Assembly in 1999(2).

The UN Convention for the Suppression of the Financing of Terrorism sets out 
obligations for States Parties to prevent, suppress and punish financial support of 
terrorism. This document also defines a number of key terms, such as “terrorist fi-
nancing”, “cross-border terrorist financing” and others, which ensures uniformity 
in the interpretation of these concepts at the international level.

According to this convention, states parties are required to take various measures, 
including legislative and administrative, to combat the financing of terrorism, as well 
as cooperate with each other in the exchange of information and joint actions.

There are a number of other international and regional documents and initia-
tives aimed at combating the financing of terrorism, such as UN Security Council 
Resolution 1373 (2001) (3), Financial Viability in the Fight against Terrorism 
(FATF), etc.
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According to UN Security Council Resolution 1373, acts of international ter-
rorism constitute a threat to international peace and security and which reaffirms 
the need to combat by all means in accordance with the Charter of the United Na-
tions the threats to international peace and security posed by terrorist acts.

These international standards and agreements play an important role in ensur-
ing unity of effort among States in the fight against the financing of terrorism and 
establish the basis for cooperation in this area.

Since 2010, Russia has regularly reported on progress in improving its national 
AML/CFT system at FATF plenary meetings.

In October 2013, the sixth report was presented, based on the results of which 
our country was removed from monitoring until a new round of mutual evalua-
tions was held. In March 2019, a visiting mission to Moscow took place. At the 
October plenary meeting of the FATF, the delegation of the Russian Federation 
led by Director of Rosfinmonitoring Y.A. Chikhanchin demonstrated significant 
achievements of the national system for combating money laundering and the fi-
nancing of terrorism and the proliferation of weapons of mass destruction (AML/
CFT/CFT). In total, according to the ratings, the Russian Federation entered the 
top five countries in terms of the effectiveness of the national “anti-money laun-
dering” system in the world. Russia is subject to a standard monitoring procedure, 
which includes the submission of regular reports.

The fundamental difference between Russian legislation and international leg-
islation in countering the financing of terrorism is mainly due to differences in 
legal norms, regulatory methods and compliance mechanisms.

Countering the financing of terrorism requires appropriate legislation and regula-
tion at both the national and international levels. This may include the introduction of 
measures to control proactively financial transactions, the obligation of banks and fi-
nancial institutions to provide information on suspicious transactions, as well as mech-
anisms for freezing the accounts and assets of suspected individuals.

It is proposed to amend the legislation of the Russian Federation to expand the 
concept of terrorist financing to include new methods and tools used by terrorist 
organizations to finance their activities. Creation of more effective mechanisms of 
interdepartmental and international cooperation for the exchange of information 
and coordination of actions in the field of combating the financing of terrorism.
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抽象的。 本文的目的是研究有效且高效的课程计划策略，这些策略将满足所
有必要的要求和标准，并反映学生在课堂上学习内容的真实情况。 作者列举了课
程计划策略的主要步骤，为每个步骤提供了在课堂上可能执行的任务的完整和详
细的描述。 作为研究方法，作者参考了理论方法（概括和分类）和实践方法（观
察、比较和描述）。 

关键词：SMART 目标、学生学习目标、内容、评估、形成性评估。
Abstract. The purpose of this article is to examine strategies for effective 

and efficient lesson planning that will meet all necessary requirements and 
standards, as well as reflect a realistic picture of what students are learning 
in the classroom. The authors enumerate the main steps in lesson planning 
strategies providing each with full and detailed descriptions of the possible tasks 
implemented in the classroom. As research methods, the authors refer to both 
theoretical (generalization and classification) and practical methods (observation, 
comparison and description). 

Keywords: SMART objectives, student learning objective, content, assessment, 
formative assessments.

When starting lesson planning, the first and foremost step is to look back at 
your course student learning objectives. Remember that these need to be observ-
able and measurable and use verbs from Bloom’s Taxonomy. Here is a formula 
to create objectives that are observable and measurable—we can create SMART 
objectives [Doran, 1981]. SMART stands for:  Specific - Measurable - Attainable - 
Results-Focused - Time-Focused. Writing SMART learning objectives may seem 
like a time-consuming task, but it is time well spent. With clear objectives we can 
begin to outline sections of our course and determine tasks and activities for the 
day’s lesson. 
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So, the first step in lesson-planning is to choose the course student learning 
objective that your lesson will be focusing on. 

The second step in lesson planning is to plan out the actual lesson. Before you 
plan the lesson, it is helpful to think about any difficulties students might have with 
the content. For example, students may struggle with the key terms in English, or 
they might find it hard to discuss processes in a small group. We might also think 
that students will struggle with remembering the differences between these terms. 
When we plan our lesson, we can think about how we can help students with these 
struggles. 

Here is a useful template on how to organize your class. Keep in mind that for 
each of these steps, you’ll need to consider duration of how long each will take, 
and also any textbooks or materials you’ll use. 

First, have a warm-up where you prepare students for the class, perhaps fo-
cusing on a few English vocabulary terms or grammar points that they will need 
in order to understand the lesson. Create a handout, PowerPoint slides, or brief 
activity to review key terms. Next, you can do a mini-lecture on your topic, being 
sure to include student support for helping them learn during lectures. Third, you 
can do an in-class interactive activity that will allow the students to develop both 
their English skills and their content knowledge/skills. And finally, finish class 
by re-grouping to summarize the content at the end of class. Remember that you 
can have a couple of rounds of mini-lectures and activities, as long as you have 
enough class time. 

The third step in your lesson plan is identifying any assessments you will do 
during the lesson. For example, maybe you will do a formative assessment during 
the in-class interactive activities. You could give the students a chart to complete 
during class in small groups, and collect the chart at the end of class time to deter-
mine how well students are learning the content. 

So, the first part in the lesson is a warm-up activity. A word cloud visualizes 
course material, with the size of the word indicating how frequently it is used in 
the original text.  You can make word clouds using free online tools. Simply copy 
the text from an article and paste it into the online word cloud generator. Most of 
these tools allow users to modify the colors and format of the word cloud. Word 
clouds help students recognize how much of the vocabulary they may already 
know and begin thinking about the topic of the lesson. You can show them online 
tools such as online dictionaries that will pronounce words for them. You can 
encourage students to try these resources out of class and to practice pronouncing 
these words during class in their small group discussions. 

After the warm-up comes a mini-lecture. You can use online interactive polls 
or questions during content delivery. You can keep an open-ended poll running 
while you deliver your mini-lecture. This allows students to ask questions infor-
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mally. You can also try online mini-quizzes during your lecture to ensure that stu-
dents are following along. You can add the questions directly to your presentation 
and have the students use their computers or mobile devices to answer. 

After the mini-lecture comes an in-class interactive activity. In a lecture-fo-
cused classroom this portion of the lesson may be relegated to homework, but 
by providing students time during class to show evidence of meeting our lesson 
objectives, we can measure how much of the course content they understood. 

Technology-related strategies make class more interactive. Ask students to log 
into forms or documents during class, or to complete something during class is 
that you can collect what they produce and use it as a formative assessment. You 
can also use social media. Ask the class a question and have them reply to a hash-
tag, and then show answers on the screen and lead a discussion.  

Using the flipped classroom model is another way to reduce the amount of 
lecture time needed. In this model, the instructor records videos of their lectures, 
or uses existing videos they find online, and puts them online for students to watch 
as homework. Then in class, students work together on activities or questions that 
are based on the video lectures they watched for homework. The flipped classroom 
approach can be a part of any course. You can make your own videos in many 
ways, for example, you can record yourself speaking in front of your computer, or 
you can do a screen-casting recording where you just record your screen, and on 
your screen you have your slides. 

The flipped classroom model is also useful for larger classes, since structuring 
in-class interactive activities can be more challenging in large classes. Of course, 
there are advantages to teaching large courses. More students means that you can 
have more diversity in your class, in terms of students’ having different learning 
experiences, different viewpoints, different questions and ways of thinking about 
things, or different ways of learning. Engaging with diverse classmates and learn-
ing together can be very motivating for students. Many of the strategies mentioned 
earlier help keep students in large classes engaged. You may recall that these strat-
egies include using word clouds for warm-up activities, using polling software 
to ask questions to students and also allow students to ask you questions during 
lectures, or using small group discussions. 

In addition, other things to try to build interactivity in large classes are to create 
a supportive environment, such as by using students’ names by using namecards 
or a seating chart; ensuring that students get sufficient feedback from their peers or 
from you as the instructor; and moving around the room as much as possible when 
you lecture and also during group work time. 

After one or more in-class interactive activities, it is time to re-group to sum-
marize, where you’ll most likely use a slide or other visual to briefly outline the 
main points from the day’s lesson. And you’ll likely answer any final student 
questions, before going over the homework for next class. 
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The final component of your lesson plan that you will want to consider is 
formative assessments. You will want to think of what type of information you can 
gather from your students in order to plan future instruction and perhaps to give 
them a grade. You will also want to think of how to give them feedback. Options 
include feedback you give in a rubric or comments, peer review, or automatic 
feedback from an online quiz. If you collect students’ answers, you can use them 
for a formative assessment. You don’t need to assign a grade, but you can review 
their answers to see what percentage of the groups wrote the correct answer. If it 
is less than perhaps 60% of the class, you might want to review the topic in the 
next class session. For feedback, you have a few options. One is that you give or 
post the correct answers so that students can see them and compare the answers to 
their own; another is that you could write feedback on students’ papers and return 
the paper to the groups. Or, you could meet with each group in the next class and 
discuss the feedback in person. For feedback, you can focus on the main ideas and 
on the key words as well. The underlying idea with the formative assessment is 
that you can look at student work to determine how well they are meeting course 
student learning objectives and make any adjustments if necessary.  

To sum up, there is much to be said about writing a lesson plan. In this paper 
we tried to summarize the main tips, but the whole list of how to make your class 
interactive and engaging for students is endless. 
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抽象的。 本文讨论了对有特殊需要的儿童在课外时间使用折纸技术制作工艺
品的组织和方法支持。 介绍了组织圈惩教发展工作的经验。 重点关注解决一般
发展、社会文化和实际问题，旨在增加儿童的社交活动，发展他们的学生能力，并
通过令人兴奋的休闲时间形式在儿童团队中营造创造性氛围。
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Abstract. The article discusses organizational and methodological support for 
the production of crafts using the origami technique by children with special needs 
during extracurricular hours. The experience of organizing circle correctional 
and developmental work is presented. Attention is focused on solving general 
developmental, sociocultural and practical problems aimed at increasing the 
social activity of children, developing their student competence, and creating a 
creative atmosphere in the children’s team through exciting forms of leisure time.

Keywords: organizational and methodological support, children with 
special needs, working with paper, making crafts using the origami technique, 
extracurricular activities, leisure.

Working with paper is the most important link in the overall system of cor-
rectional and developmental work. Organized in extracurricular activities, it is 
supported by the solution of general developmental, sociocultural and practical 
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tasks aimed at increasing the social activity of children, developing their student 
competence, and nurturing positive personality traits. Since we are talking about 
children with special needs, the solution of the identified problems correlates with 
the formation of personal, cognitive, regulatory and communicative basic learning 
activities (BLA). The interpretation of their corrective focus on the production 
of origami crafts is mediated by the pronounced technical characteristics of the 
actions performed and the outstanding subject-matter correlation of the final result 
[5; 7]. In practice this is determined:

– developing interest in origami and introducing this type of manual labor to 
life; focused attention on the productivity of activities, the result of which is the 
production of handicrafts. To get the finished product, children need to master the 
skills of paper folding: do the work carefully, slowly, consistently; show patience 
and diligence; treat paper with care; decide on the purpose of the craft, presenting 
it as a toy, decoration or gift (personal BLA);

– the formation of elementary ideas about origami as an object-transforming 
human activity with a creative signature. Based on the essential characteristics of 
paper, ideas about its properties and qualities are expanded. Particular attention is 
paid to students’ mastery of generalized and specialized methods of folding paper, 
the possibilities of designing and modeling products, and the use of simple impro-
vised means that enhance their expressiveness. The corrective focus of origami is 
expressed in the development of skills necessary to perform work tasks and aimed 
at correcting deficiencies in cognitive activity through the activation of observa-
tion, attention, perception, thinking, speech, which are directly related to cognitive 
mental processes. Development of mental actions implemented in the process of 
analyzing and comparing products to be manufactured, determining techniques 
and stages of work (cognitive BLA);

– maximum reliance on technological maps and the algorithm of actions in-
herent in the origami technique. The issues of planning and maintaining the order 
of work performed, monitoring the accuracy of execution by comparison with a 
sample, evaluating the result obtained, and the correlation of the origami figure 
with the real object (regulatory BLA) are updated;

– development of students on a communicative basis of productive cooperation 
with participants in educational relations. For this purpose, situations are created 
that have communicative formative significance and support the desire of younger 
schoolchildren with intellectual disabilities to participate in the discussion, ex-
press their own opinions, ask questions, conduct a dialogue, formulate a detailed 
statement in the process of making crafts and summing up (communicative BLA).

Children’s mastery of the origami technique contributes to the targeted prac-
tical application of knowledge and skills acquired in mathematics lessons, speech 
practice, and visual arts. Generalization of pedagogical experience made it possi-
ble to identify and present this continuity, referring to the following facts: 
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– the ability to focus on the sides and angles of geometric shapes (square and 
triangle) is necessary to follow the sequence of actions, correctly fix the fold lo-
cation (top, bottom, right, left edge of the sheet, towards the middle), geometric 
transformations in the process of work (transforming a square into a rectangle or 
triangle);

– following verbal instructions requires mastering the appropriate terminology 
(fold, bend, iron, square, triangle, corner, side, middle);

– adding expressiveness to crafts is facilitated by adding details and adding 
additional elements;

– manufactured products can be used for exercises in quantitative and ordinal 
counting (as demonstration material), for demonstrating cards (typesetting ruler);

– accompanying origami with folklore forms (proverbs, tongue twisters, nurs-
ery rhymes), riddles, short poems, creating plot-thematic compositions in which 
game actions unfold with ready-made crafts, allows you to make the process of 
constructing from paper interesting and entertaining, evoking positive emotions. 
Thus, turning to origami is associated with sociocultural subordination and a focus 
on creating a creative atmosphere and exciting forms of leisure time.

Club work on making crafts using the origami technique, organized on the 
basis of the “Family Center for Diagnostics and Development of Children and 
Youth” in Moscow, began with examining children to see if they knew what ori-
gami is, whether they had to fold three-dimensional paper figures, state of manual 
skill, accuracy and clarity of actions performed by the fingers. Of the 15 junior 
schoolchildren surveyed, only 3 children were able to give the correct name of a 
paper craft. 5 children indicated personal experience in making such crafts. During 
finger games, all children showed difficulties in the development of fine motor 
skills, which manifested themselves in insufficient coordination of the fingers: the 
children were unable to accurately align the fingers of the right and left hands 
(fingers shake hands), or consistently bend the fingers towards the thumb (rings). 
When changing poses (goat-cat), switching from one movement to another was 
difficult. Children experienced difficulties in alternating the sequence of move-
ments, could not change from one position to another at a given pace, movements 
were slow and imprecise. The leading hand performed alternating poses at a slow 
pace; as soon as the pace accelerated or the movements were performed by the 
other hand, the alternation of poses disintegrated. The same was observed when 
performing the task with both hands. The vast majority have encountered prob-
lems holding scissors and performing the technical side of tasks, especially when 
it comes to cutting out round shapes. The children did not know how to cut a 
straight line and could not make an even cut. Some did the work incredibly quick-
ly, others, on the contrary, slowly, which in both cases did not lead to high-qual-
ity completion of the task. The children showed interest in folding the paper and 
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eagerly began tearing it into small pieces. The results obtained updated the issues 
of involving children in the process of making crafts using the origami technique 
and developing organizational and methodological support for this type of work.

Organizational and methodological support for the production and playing 
of ready-made origami crafts in extracurricular activities should be approached 
based on the understanding that the solution of general developmental, sociocul-
tural and practical problems is revealed through the storyline of the lesson, the use 
of methodologically adapted techniques and methods of action for the successful 
production of crafts and the meaningful content of tasks . The implementation of 
an integrated approach involves the integration of the tasks listed above, taking 
into account the functional integrity of the correctional and pedagogical impact.

In the process of making crafts using the origami technique, students develop 
subject-transformative activity, in which a three-dimensional figure is obtained 
from a flat sheet of paper [2; 6]. Thus, children’s mastery of paper folding tech-
niques is focused on a result that is significant for students, but in order to obtain 
it, they need to perform a certain number of successive operations that require 
coherence and accuracy of finger movements [4]. Along with this, there is a pro-
cess of thematic subordination of the product of activity to the pedagogical plan 
- designing the content of classes [1; 3].

The content of the classes we offer is systematized based on the complexity of 
paper folding techniques and is presented in the form of making crafts using the 
origami technique, from the first to the fifth order. Crafts of the first order involve 
making figures using the origami technique by folding a square shape once diago-
nally (the basic shape is a triangle): butterfly, bird, bunny, dog, fox, bull. Making 
second-order crafts is aimed at strengthening the skill of folding a square diago-
nally with the addition of curly cutting out the necessary elements (basic shapes - 
water bomb, frog): fish, butterfly, frog. Crafts of the third order are performed on a 
similar basic basis of the second order with multidirectional bending of the corners 
and a new basic form - pancake: crab, Kvaka-zadavaka. In the process of making 
crafts of the fourth order, a square sheet of paper is folded like an accordion (the 
basic shape is a book): a mouse, a pig. Crafts of the fifth order (the basic form is a 
kite) involve strengthening the skills of repeatedly folding a square diagonally and 
bending corners: kite, rabbit, goose, elephant.

Let us imagine the structure of the description of each order, which includes:
– a brief description of folding paper in the appropriate order;
– samples of the step-by-step production of a homemade toy and its final result 

in the form of instruction cards that schematically display the sequence of opera-
tions performed:

– material for playing with ready-made crafts, which contains riddles, poems, 
songs, games to imitate the movements of a figurine and game tasks with a correc-
tional and developmental orientation;
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– a module of crafts of each order is played out in plot-thematic compositions 
on panels (“In a forest clearing”, “Forest school”, “I fly a kite”, etc.), with the 
participation of parents, board tales are invented and acted out.

To clarify, we focus on a number of other points:
– playing with crafts is carried out with the aim of increasing students’ interest 

in origami, expanding their life experience in conducting leisure activities by in-
troducing them to the origami culture;

– the musical repertoire activates the emotional perception of the finished craft, 
which is facilitated by its thematic correlation with the content of the song and/or 
imitation of the movements performed (we fly like butterflies, jump like bunnies) 
accompanied by music;

– illustrative material used for reading poems and playing out plot-thematic 
compositions on panels, made with children or selected on an artificial intelligence 
platform that performs creative functions;

- for each craft, children are given the task of showing how the figure is folded 
to their parents;

- exhibitions are organized based on the results of completed work.
Equal importance is attached to the development of manual skills and fine 

motor skills of students; compliance with safety precautions when working with 
paper and tools. Thus, to develop manual skills and fine motor skills, exercises 
are performed at each lesson that activate and stimulate the motor functions of the 
arms, hands and fingers. When compiling a set of exercises, we took into account 
the tactile sensitivity of children and their preferences in choosing the exercises 
themselves, which were selected with a focus on developing paper folding skills. 
For example, exercises for developing manual skills: lacing, tying knots, braiding 
from strips of fabric, turning items (gloves, mittens, socks) inside and out, bending 
and tearing paper into pieces; pouring bulk mass (sand, cereals) into different con-
tainers. Exercises to strengthen the hands: rotation of the hands (separately with 
the right/left hand, with both hands at the same time), playing with the ball (hitting 
the floor, throwing it at a target, into a basket in front of you and behind your 
back), rotating the plumes, playing with massage balls. Exercises to strengthen the 
fingers: Su Jok, fingers shaking, flexion and extension of the fingers (separately 
with each hand, with both hands at the same time), rings, clicks, hooks.

When it comes to compliance with safety precautions, you should adhere to 
the instructions, information about which is present in all guidelines. Therefore, 
we will not make an exception to the rules and, understanding their importance, 
will present them in our work. We act in accordance with the following rules for 
working with paper:

- We carry out work on a flat, smooth table surface. At the same time, it is im-
portant to understand that an adult can easily make a craft by weight and use any 
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available material for this. However, before a child with special needs achieves 
such “mastery”, he needs to master the most basic techniques of folding paper, for 
which he needs a table with a flat and smooth surface;

- from the very beginning, we teach children to maintain working order on the 
table, for which we select a convenient arrangement of the materials needed at 
the moment for crafts: at the workplace, scissors should lie with the blades closed 
with sharp ends facing away from them, at the end of the work, scissors, pencils, 
felt-tip pens must be returned to the same place from where they were taken - into 
the stand. Paper scraps as work progresses should be placed in a special waste 
container, since they (the scraps) will be useful for other types of work. All these 
rules are regularly discussed with children, and accuracy in work is assessed and 
praised;

- if there is a need to pass the scissors to another person, we focus the chil-
dren’s attention on the fact that the scissors must have closed blades and they must 
be passed by holding the closed sharp ends. Mastering this rule will require not 
only verbal instructions, but also repeated demonstrations and training exercises.

Over the course of the year of club work, there was a tendency for the devel-
opment of the children’s team, both children and parents became interested in the 
work, children began to better understand instructions, became more attentive, 
actively participated in playing with crafts, and there was not so significant, but 
progress in finger work hands when folding paper. However, it is not possible to 
completely overcome all difficulties. Considering that we are focusing on children 
with special needs, we should proceed from the need for long and painstaking 
work.

In conclusion, we note that we do not claim primacy in the development of 
methodological aspects of making and playing crafts using the origami technique 
with children with special needs. However, we believe that the topics we have 
touched upon and the options for organizational and methodological support for 
making crafts using the origami technique for children with special needs will be 
of interest to both beginners and experienced specialists, especially teachers of 
inclusive practice and parents raising a special child. This applies to everyone who 
is involved in the process of sociocultural adaptation of children through correc-
tional and developmental technologies of training, education and productive inter-
action. The potential of the center allows us to adapt the sociocultural environment 
to the individual characteristics of children with special needs and enrich their life 
experience with new impressions. 
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注解。 文章对俄语和英语虚拟术语二次命名进行了比较分析。 由于二次命
名是利用语言中已有的主格手段来命名新的现实对象，网络术语在网络传播者之
间不断互动，是网络技术动态发展的表现之一。 它们反映了互联网的新能力和功
能，以及在线环境中形成的社区的具体特征。 
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Annotation. The article provides a comparative analysis of the secondary 

nomination of virtual terminology in the Russian and English languages. Since 
secondary nomination is the use of nominative means already existing in the 
language to name new objects of reality, Internet terms constantly interact 
between Internet communicators being one of the manifestations of the dynamic 
development of network technologies. They reflect the new capabilities and 
functionality of the Internet, as well as the specific features of communities formed 
in the online environment. 

Keywords: Internet terminology, analysis, secondary nomination, similarities, 
differences, communication, modern society.

In the Internet space, its own linguistics with its new terms and phrases is 
developing rapidly. Internet terms are one of the manifestations of the dynamic 
development of network technologies and constant interaction between Internet 
communicators. The large number of English words that have penetrated into the 
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Russian language is explained by the international prestige of the English language 
and the processes of world globalization. Currently, Russian society is experienc-
ing a genuine “boom” of Anglicisms and Americanisms, and this phenomenon is 
especially clearly manifested in Internet terminology [Kekeyeva 2024].

The study of Internet terms is becoming a problem that requires an interdisci-
plinary approach, including linguistics, information technology, psychology, phi-
losophy, sociology and journalism.

Terminology in the Internet sphere is significantly unknown. This means that 
terms used in this field are rarely recorded in lexicographic publications. More 
often, such terms are included in the general computer language. A collection of 
Internet terms in different languages ​​can only be found in electronic format in the 
form of amateur dictionaries about Internet technologies.

Studies of secondary nomination in the sphere of Internet terminology of Rus-
sian and English languages ​​make it possible to observe similar patterns and dif-
ferences between these two terminological systems, based on general trends in the 
development of term systems of both languages ​​in the online sphere.

Firstly, both languages ​​have codified terms:
-compatible (совместимый), 
-оптимизатор (специалист, занимающийся оптимизацией сайтов).
Both languages ​​have many colloquial terms in their internet terminology:
geek (компьютерщик), 
личка (private message)
Secondly, Internet terms are formed from a common basis. This fact gives rise 

to the emergence of international Internet terms:
- online     онлайн
- website   веб-сайт
- account   аккаунт
- virus     вирус
Thirdly, Internet terms are formed using various word-formation models:
- collocation – keyword (ключевое слово), интернет-сервер; 
- affixation – portable (портативный), кликер; 
- abbreviation – API (Application Programming Interface), рунет.
Thus, the Internet terminology of the Russian and English languages ​​has its 

own characteristics, but in general, it has a lot in common in both languages.
When analyzing the terminology of the English and Russian languages ​​of the 

Internet sphere, it was revealed that the dominant methods of expanding the ter-
minological system in these languages ​​are different. In the English language, the 
use of abbreviations in the form of abbreviations predominates, and in the Russian 
language, borrowings predominate, mainly from the English language.
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We noted that the use of secondary nomination as a way to expand Internet 
terminology is used much less frequently than other methods. Nevertheless, scien-
tific interest in this method of forming Internet terms does not wane.

First of all, it should be noted that in both languages ​​there are different types of 
secondary nomination. First, this is a transfer of name, when a word that already 
has a certain meaning begins to be used to designate another object or phenom-
enon. There is also a change in semantic scope when an existing word begins to 
acquire new meanings or loses one or more of them.

Another common form of secondary nomination is semantic tracing paper. 
In this case, the word or expression is translated literally, preserving the original 
meaning, but without taking into account the features of both languages. Phonetic 
tracing is a process in which the sound and pronunciation of a word or expression 
become the basis for creating a new term or name.

Another type of secondary nomination is an eponym, when a new word is 
formed on the basis of a proper name. This occurs when the name of something is 
associated with the name of an individual or other entity.

However, it should be noted that these methods of secondary nomination show 
different percentages in the two languages. This may be due to differences in the 
development and functioning of these language systems.

In the Internet terminology of English and Russian languages, the main atten-
tion is paid to the transfer of names. However, at the same time, the frequency 
of use of various types of secondary nomination differs. In Russian Internet ter-
minology, semantic tracing paper is in second place in popularity. This type of 
secondary nomination is often used in the Russian language due to the increase in 
borrowings of English words in various fields, including Internet terminology. On 
the other hand, in the English language this form of secondary nomination is one 
of the least productive. According to the quantitative analysis, it ranks only fourth 
in terms of use in the analyzed material.

The second place in frequency of use in the Internet space of the English lan-
guage is occupied by a change in the semantic volume of a commonly used word, 
which is transferred to the Internet terminology system. This method is less com-
mon in Russian, but is also productive.

Phonetic tracing paper is predominantly used in the Russian language. Most 
likely, this is due to the presence of widely used slang terms in the Russian termi-
nology system of the Internet sphere, which usually acquire a colloquial meaning 
in connection with phonetic adaptation. In English, phonetic calque is used quite 
rarely.

Eponyms are more common in English Internet terminology. In the Russian 
language, terms formed from proper names arise less frequently than using other 
methods of secondary nomination.
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The following table clearly presents the results of a comparative analysis of the 
ways of forming Russian and English Internet terms through secondary nomination.

Table
No. Secondary nomination methods Russian language English language

quantity percent quantity percent
1 Transfer of name 48 58.6% 58 69%
2 Semantic tracing paper 13 15.9% 4 4.8%
3 Changing semantic scope 10 12.2% 12 14%
4 Phonetic tracing paper 9 10.8% 2 2.5%
5 Eponym 2 2.5% 8 9.7%
6 Total 82 100% 84 100%

When studying the formation of Internet terms in Russian and English, one can 
note the similarity in the use of various methods of secondary nomination.

Name transfer acts as the main method of secondary nomination in the Russian 
and English languages ​​and is divided into similar subgroups: metaphorical trans-
fer, functional transfer and metonymic transfer.

It is interesting to note that the percentages between these categories are also 
similar in both languages. In both term systems, metaphorical transfer occupies a 
dominant position. Functional transfer is in second place in use in both languag-
es. Metonymic transfer is used much less frequently. In the process of secondary 
nomination of terms from commonly used vocabulary, similarities are observed 
in the system of changes in semantic volume. Basically, in the Internet sphere, a 
narrowing of the meaning of general literary units prevails. However, value ex-
pansion is used much less frequently.

Thus, the conducted research in the aspect of comparative analysis of Internet 
terminology in the Russian and English languages, formed with the help of sec-
ondary nomination, allows us to conclude that the principles of secondary nomi-
nation are similar in both languages. The main types of such a nomination are the 
same, and the dominant options are also the same. However, some differences in 
the processes of secondary nomination in English and Russian are explained by 
the lexical compatibility of words, the grammatical composition of languages ​​and 
ways of expressing expressive meaning.

By examining the characteristics of English and Russian Internet terms, we 
found that the virtual terminosphere has a significant impact on terminology in 
both languages. Today, Internet terminology is a separate system of terms that 
goes beyond computer terms. A distinctive feature of Internet terms that coincide 
in both languages ​​is the presence of both codified terms and their colloquial vari-
ants, which are often not reflected in dictionaries. Another similarity is that terms 
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in the Internet sphere of both languages ​​often have common bases and can be 
international. However, the semantic scope of these terms may differ due to differ-
ences in the lexical compatibility of words. There are also clear differences in the 
way Internet terms are formed in both languages. Although the main methods of 
replenishing terminology (borrowing, word formation and secondary nomination) 
are applicable in both English and Russian, the main way of forming terms in 
English is abbreviation, while borrowings from English are more often present in 
Russian Internet terminology.

Thus, the study of secondary nomination in the field of Internet terminology in 
English and Russian allows us to draw important conclusions. We found that the 
process of term system formation in both languages ​​is similar in nature. The main 
methods of secondary nomination that we have identified include transfer of name 
(in various forms - metaphorical, metonymic and functional), change in semantic 
volume (both expansion and narrowing of meaning), semantic tracing paper, pho-
netic tracing paper and eponyms. Interestingly, these different types of secondary 
nomination can be observed in both languages. The only thing that differs is the 
percentage of these species within the analyzed material.
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抽象的。 本文研究了英语媒体文本标题中双关语的语言和认知特征。 分析
了利用双关语吸引读者注意力、传达隐含意义的方式和方法，以及双关语在营造
幽默效果中的作用及其对读者信息感知的影响。
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Abstract. This article examines the linguistic and cognitive features of the pun 
in the headlines of English-language media texts. The ways and methods of using 
puns to attract readers’ attention and convey hidden meaning are analyzed, as 
well as the role of puns in creating a humorous effect and their impact on the 
reader’s perception of information.

Keywords: pun, media texts, headlines, mass media, cognitive linguistics, 
stylistics, stylistic device, language game.

The main essence of the communication process is the understanding of the 
message being transmitted. A number of stylistic techniques are aimed at creating 
ambiguity, among which is a pun. 

But the pun acquires special importance in media headlines in order to attract 
the reader’s attention to the content of the article due to the non-standard form of 
the title, and in a succinct, compressed form conveys the necessary information 
about the subject and ideas of the article, which causes a sense of aesthetic pleas-
ure in the reader. 

A pun is one of the more striking and, at the same time, one of the most am-
biguously interpreted stylistic techniques. In our study, by a pun we mean a sty-
listic device based on the linguocreative playing of the meanings of a word or a 
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word as part of a phrase (free or stable) as a result of the bisociative realization of 
several meanings of this unit. There are a number of stylistic phenomena similar 
in form and stylistic effect. This can include pun, wordplay, double actualization 
of phraseological units, zevgma, morphological transformation (contamination) 
of words, bringing their phonetic and/or graphical form closer together. These 
phenomena have been studied and are being studied both in domestic and foreign 
linguistics, since their differentiation is of some difficulty and interest to linguists 
(I.R. Galperin). In the English-speaking linguistic tradition, a pun is interpreted 
quite broadly and combined with wordplay. 

The pun has been studied in terms of its nature, structure, and limitations com-
pared to other linguistic phenomena. It has also been examined in relation to how 
it functions in various types of discourse, including artistic and persuasive dis-
course. This technique is commonly employed in expressive language for different 
discourse and genre purposes. The pun can serve various functions, such as com-
positional, semantic, and ideological ones in artistic speech. It can attract attention 
in public speaking, advertising, and the media, and can also be found in scientific 
writing, journalistic essays, and philosophical works.

The key cognitive basis for the dual nature of puns lies in bisociation, which 
refers to the simultaneous mental association of an object or idea with two unre-
lated concepts. Cognitive dissonance, on the other hand, refers to the presence of 
contradictory relationships between various elements within a knowledge system.

Puns, being inherently bisociative in nature, have the potential to generate a 
sense of cognitive dissonance among readers due to their unconventional struc-
ture. The level of this dissonance can vary depending on the extent of logical 
inconsistencies between the two meanings of a pun and the reader’s expectations 
upon first encountering its title and reading the associated article.

Considering the relationship between puns and their broader context, it can be 
noted that the level of cognitive dissonance experienced by readers varies and is 
inversely proportional to their degree of bilingualism.

We can discuss various stylistic effects created by puns, such as increased 
expressiveness in speech, aesthetic enjoyment for the reader when a pun is en-
countered in the text, deception of expectations, and associated comedic impact.

Puns, as a linguistic and cognitive model, have a complex, two-dimensional 
structure that is modified by the author based on the context during the process 
of transforming thoughts into linguistic form (encoding) and then interpreted in a 
specific manner by the reader (decoding).If puns are used in media headlines, their 
meaning and interpretation require a thorough understanding of the surrounding 
context. This includes the title, subtitle, introductory paragraph, body text, and 
any accompanying images. Therefore, puns should be analyzed within the broader 
narrative of the article.
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To address the complexities associated with pun usage, we examined both ex-
ternal and internal factors that contribute to their creation. Frame structures serve 
as cognitive frameworks for understanding the underlying meaning of puns. The 
frame analysis technique has previously been successfully applied to explore the 
mechanisms behind humorous elements in various text genres.

For English-language news headlines, it is common to see the use of stylistic 
convergence. This is the combining of two or more different stylistic devices with-
in a single piece of text in order to achieve a specific purpose. There are various 
ways in which stylistic convergence can be achieved in headlines, ranging from 
simple combinations of just two techniques to more complex combinations in-
volving three or more techniques. A study on the convergence of puns (a form of 
word play) and other similar devices found that some of the most common com-
binations include puns combined with antithesis (contrast) or allusion (reference 
to another work). 

The effectiveness of a pun depends on the specific combination used and the 
context in which it is used. The most common combination seen is the use of a 
pun alongside antithesis. This may be due to the complementary nature of these 
two devices, as they both involve contrast and opposition. Additionally, both puns 
and antithesis rely on the idea of contradiction, which can be a powerful tool in 
creating memorable headlines.

For instance, the exhibition “Seeing the Unseen” [https://www.theguardian.
com/culture/2018/may/] aims to open up the universe for teenagers through the 
use of puns and contrasts between the concepts of “unseen” and “seeing”. The 
Scienceworks Museum has taken a novel approach to engaging young people in 
science, technology, engineering, and mathematics (STEM) subjects, with prom-
ising results.

On the other hand, the use of puns in conjunction with allusions is less fre-
quent, as allusions typically refer to well-known individuals, events, or concepts, 
which are inherently distinct and therefore challenging to integrate with other sty-
listic devices that rely on duality.

Stylistic convergences of a pun with an allusion are much more rare, which is 
also determined by the nature of this technique: an allusion is a reference or an 
indication of a well-known phenomenon, event, or person who, by definition, is 
unique and infrequently possesses some kind of duality. For example:

1. «All roads lead back to Mark Meadows 
Lordy, there are texts: The Jan. 6 committee is heading into an escalating legal 

battle with allies of former president Donald Trump as it last night voted to hold 
his former chief of staff in criminal contempt» [www.washingtonpost.com]. 

The pun in the title “All roads lead back to Mark Meadows” is based on the 
phraseology “All roads lead to Rome” / “All roads lead to Rome”, i.e. “you can 
achieve your goal in different ways.” 
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The article says that US Congressman Mark Meadows is entering into a law-
suit with allies of former President Donald Trump, accusing him of contempt of 
court, administration and fraud in the presidential election.

A frame analysis of a number of examples has shown that the difference be-
tween puns and wordplays is not always related to differences in frame structures, 
and may be a matter of form. It seems that ultimately, it is the formal difference 
between these two techniques that determines their ability to create stylistic con-
vergence with other stylistic devices.

Due to its peculiar structure, puns can play a leading or secondary role in these 
convergences, depending on the stage at which they are correctly decoded in re-
lation to the rest of the text. When a pun takes center stage in a convergence, it 
causes the reader to dissociate from the text and experience cognitive dissonance, 
due to the presence of other stylistic elements in the convergence as well.The 
interpretation of stylistic convergence involving a pun in the title requires the re-
cipient to familiarize themselves with at least some pre-textual information or the 
text of the article that follows the title. This is determined by the structure of the 
pun, which implies the simultaneous implementation of several lexical meanings 
within one unit.

The issue of differentiating related stylistic devices is extremely important 
and relevant in modern linguistics, in general, and stylistics, in particular. Many 
such devices are characterized by a degree of proximity in both form and the ef-
fects they produce, which considerably complicates their differentiation process. 
In English-language tradition, puns and wordplay have been combined and not 
distinguished. Criteria for differentiating puns from related techniques can, in our 
view, only be developed as a result of detailed analysis of their linguistic and 
cognitive structures.
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抽象的。 对日常生活现象的哲学分析使我们能够识别现实理论模型的基本结
构，并预见即将发生的社会文化事件的后果。 对日常生活现象的科学和理论研究
揭示了存在真理变得具体和令人信服的时间和空间。 这表明日常文化已被20-21
世纪的现代西方哲学所同化
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Abstract. Philosophical analysis of the phenomenon of everyday life allows us 

to identify the fundamental structures of theoretical models of reality and foresee 
the consequences of upcoming socio-cultural events. The scientific and theoretical 
study of the phenomenon of everyday life reveals the time and space in which the 
truth of existence becomes concrete and convincing. It is shown that everyday 
culture is assimilated into modern Western philosophy of the 20th-21st centuries

Keywords: everyday reality, model, personality, life, event, language, person.

In the 20th century There have been serious changes in the methodology of the 
humanities, which in their significance and consequences are not inferior to the 
revolution in natural science. We are talking about a significant transformation of 
the generally accepted paradigms in which the humanities were seen as the activ-
ity of great people. The philosophy of everyday life forms new values and social 
priorities in the living space of modern civilization. Since in social knowledge the 
main topic of research is the individual, who creates herself, creates herself as an 
individual, unique, inimitable being and herself creates the forms and structures of 
her daily existence, her life, collective living conditions with other people, there-
fore, the scientific principle of the entire array of social sciences is the philosophy 

* This research was supported by the Ministry of Education of the Russian Federation within the 
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of man, which shows that a person creates his own being, his existence. In this 
case, the logic of research moves to clarify the meaning of the everyday existence 
of the individual as uniqueness, to comprehension and dialogue that overcome 
the loneliness of the existence of the person himself. Therefore, the main topic 
of research is the dialogue “I and the Other” and how this dialogue is realized in 
everyday, everyday situations.

Everyday existence itself becomes existential, determined by the logic of the 
life world, in this world a person is able to demonstrate his unique qualities, cre-
ates and shapes the logic of everyday life, the meaning and purpose of his exist-
ence, and also through communication with the outside world (other “Selves”), 
he breaks his everyday lonely existence and at the same time creates his own 
originality and uniqueness. Therefore, the study of the everyday existence of the 
individual is the main task for all philosophical and social knowledge. At the same 
time, the category of the everyday is determined by the stability, stability of struc-
tures and situations that are formed in society, in which a person creates his own 
uniqueness. The formation of oneself in the circumstances of everyday existence 
acquires the logic of familiar social practices that determine the essence and mean-
ing of the philosophical research of the individual and society. Everyday phenom-
ena of life become common practice in which a person realizes the main problem 
of his existence - to form his essence until it is given to him. In this logic of the 
development process, the individual is forced to immerse himself in the familiar, 
ordinary and everyday structures of his life world, the main features of which are 
public and social connections. Man is a multistructural, bio-psycho-social being, 
but at the same time, a holistic being. “A person is always inclined to consider his 
immediate environment as the center of the universe and turn his individual private 
life into a model for the entire universe” [Cassirer, 1988, p. 17] Everyday life becomes 
specialized, acquires a one-dimensional character, which prevents a person from over-
coming his one-dimensionality, forming his integrity. Man forms himself as a whole 
with the help of his kind and essence of spirit. Therefore, a person’s understanding of 
his uniqueness and uniqueness, continuity and integrity through his type of everyday 
reality gives the integrity itself a random and unique element. In different everyday 
situations, a person acts differently. Such situations require from the individual a de-
fining manifestation of his qualities, which are an essential aspect of his integrity. The 
study of personality through a system of a certain type of everyday practice, through 
the application of scientific methods of social sciences and humanities, claims to have 
a special truth about the personality itself.

Therefore, the ordinary, everyday existence of an individual in the structure 
of the relationship “person – society” becomes contradictory. A person always 
strives to define himself as a whole through the production of his uniqueness. The 
society in which a person exists forms various types of daily practice necessary 
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for the development of the multidimensionality of the personality, overcoming 
one-dimensionality, and the realization of hidden talents and gifts. At the same 
time, society, by providing specific types of everyday practice necessary for the 
formation of spiritual, material, social, technological and other forms of everyday 
existence of an individual, does not always treat this individual as an end, but 
rather as a means. This contradiction is one of the main contradictions in the daily 
existence of the individual, which she strives to resolve throughout the entire his-
tory of human existence.

It should be noted that not a single life situational model, not a single type of 
everyday practice is the final correspondence to the multidimensional nature of the 
personality itself. At the same time, without an appropriate choice of everyday and 
specialized forms of social practice, it is impossible to achieve a holistic personal-
ity in the structure of social reality. Therefore, in existential, everyday existence, 
a person is faced with the main life problem of choosing a type of social activity 
that would contribute to the formation of a dominant personality ability. But at the 
same time, it allowed the individual to determine his integrity and his uniqueness, 
his uniqueness and at the same time his own multidimensionality in the world of 
everyday life. The everyday life of the individual himself is based on a natural atti-
tude, on common sense. Everyday reality is given directly. The world of everyday 
life always relates to a person; it is human-sized. This is his own daily reality. It is 
subjective and presented in the form of practical goals, life practice.

E. Husserl [Husserl, 1994, p. 19 – 162] came quite close to the analysis and 
phenomenological understanding of the vital, everyday world. The philosopher’s 
research was carried out through the study of the structures of consciousness. The 
emergence of consciousness as an everyday, life-world is the philosophical wis-
dom captured by Husserl from the word-formation structure of natural language: 
consciousness becomes fundamentally open, non-thematic, pre-subject, herme-
neutic. Consciousness appears as a life experience of the everyday, and the con-
cept of “life world” is introduced into phenomenology. Husserl criticizes natural-
ism and science for attempting to know and understand the world in itself, solely 
as objective, independent of the consciousness and everyday practices of man.

In the natural sciences, the everyday world is the opposite of the subject. Nat-
ural sciences have hypertrophied the objective characteristics of the everyday 
world, turned the world into an object, thereby losing their foundation. Husserl 
believes that the time has come to return the objective world of everyday life to 
its original position, to turn the world upside down, to make out of the theoretical 
world of the natural sciences a vital, everyday world that is not opposed to con-
sciousness, but, on the contrary, constitutes, together with consciousness, a single 
horizon as an intersubjective condition existence of a world of everyday practical 
structures. 
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The horizon of the everyday world is the background against which conscious-
ness encounters this world itself. The horizon has no certainties, the horizon is 
pre-subject. For Husserl, the a priori, pre-subject form is the horizon of the every-
day world. The world, according to Husserl, is not a subject formation. Since 
consciousness is intentional in principle, consciousness is already objective, and 
desires, ideas, thinking in general are meaningful. Consciousness is intentional 
and, as a “horizon”, is already filled, has preliminary knowledge about the object, 
since it is initially directed towards the object - this is the essence of the objectivity 
of consciousness. This point will become central to philosophical hermeneutics. 
The “horizon” as a non-thematic (pre-subject) plane of consciousness will be at 
the basis of M. Heidegger’s “pre-understanding” and, further, in the position about 
the hermeneutics of everyday Being. The life world and horizon are forms of ac-
tualities in which the forms of the future of our everyday life are concentrated. In 
a very simplified way, one can distinguish between the life world and the horizon 
as actual-spatial and actual-temporal aspects of everyday life experience, as inter-
subjective conditions for the meeting of consciousness with the everyday world.

With the concept of time, or duration, Husserl associates such a character of 
perception of the surrounding world as everyday life and evidence. “Evidence... 
cannot mean unconditional confidence in a point-like temporary existence...” 
[Husserl, 1994, p. 89], The essence of evidence is that evidence and everyday 
life are “temporal extension”, which does not have “empirical substance” in its 
content. Everyday life has differences in itself, but is not separate, everyday life is 
the “inextricable unity” of the perception of an object, it is the “First-given”; the 
elements of evidence differ from each other (verschieden), but are not separated 
(geschieden). The content of evidence and everyday life is the “consciousness of 
unity”, which underlies the life world of everyday life, says Husserl.

The phenomenon of everyday life can be understood as an extra-scientific 
space of human existence. The everyday life of an individual is filled with con-
cerns about organizing himself as a social being. The world of everyday life re-
quires constant repetition, says M. Heidegger, such repetitions extinguish the cre-
ative breakthroughs of the individual himself. Thus, the everyday life of M. Hei-
degger is represented by the following characteristics: “ambiguity”, “curiosity”, 
“anxious dispensation”, etc. “The being of man can never be determined with suf-
ficient originality through the previous, i.e. metaphysical interpretation of man as 
a rational living creatures.” [Heidegger, 1993, p.144] These characteristics do not 
define true human existence; in this case, the phenomenon of everyday life takes 
on a negative character, and everyday reality appears as an inauthentic reality, a 
reality of groundlessness, lost life guidelines and open publicity. Heidegger notes 
that modern man is invariably accompanied by a concern for the present, which 
shapes human life, turns it into everyday chores, and directs it into the world of 
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everyday life. This concern is aimed at existing objects, at reorganizing the world. 
According to Heidegger, the individual tries to hide from such freedom, to escape 
into the unfree consciousness of the masses, to be like everyone else, this leads to 
the standardization of individuality in the world of everyday life.

Heidegger understands the everyday lifeworld as a “place” in which an indi-
vidual lives constantly (that is, it has meaning only when it comes exclusively to 
the existence of the person himself). Heidegger forms the world of everyday life 
as a system of relations between existing processes and things that are constantly 
in the integrity of mutual references and never leave it. Heidegger’s “Dasein” is 
found among these processes, objects and things, and is involved in everyday prac-
tices with them. At the same time, the everyday world of “Dasein” has a number of 
features that help to understand the basis for the characteristics of the existentials 
of true and false existence that emerge from it: inconspicuousness, spontaneity, 
self-intelligibility, unaccountability, but the meaninglessness of everyday reality 
does not receive an unambiguous assessment from Heidegger. “Then isn’t this 
our demand for human beings, this attempt to prepare a person for the demands of 
existence, driven by concerns about man? What else is “care” directed at, if not at 
returning a person to his essence?” [Heidegger, 1993, p. 195].

The conversation is about a significant breakdown between the in-itself and 
the for-itself, which determines the basis for the formation of the phenomenon of 
the everyday in various semantic variants: “neutral” and “negative.” The logic of 
everyday life in itself is formed by spatial and temporal characteristics in which 
the subject encounters the world of the absurd, there is a significant gap between 
man and the world, and in this case we see an example of absurdity that reaches its 
apogee, it is determined by such categories of everyday life as irrationality, illogi-
cality , accident. The “image” of everyday life in Heidegger’s philosophy becomes 
rooted in its being. At the same time, Heidegger offers a neutral characterization 
of everyday life and the everyday structures of a person’s life world; for him, the 
world of everyday life has a positive dimension insofar as it serves the main goal 
that he defines: the discovery of everyday logical structures in which the mean-
ing of the individual’s existence and the meaning of the world itself will become 
clear. “... what a person is - that is, in the traditional language of metaphysics, the 
“essence” of a person - rests in his existence. Existence understood in this way, 
however, is not identical to the traditional concept of existentia, meaning reality in 
contrast to essentia as possibility” [Heidegger, 1993, p. 199].

Theoretical work in the field of humanities is striking in its obvious shift of in-
terest from the history of scientific rationality to the study and study of the every-
day world. Professional philosophers are beginning to become interested in the 
world of everyday life, which determines the actions and behavior of people no 
less than the world of scientific theories and hypotheses. The interest of the sci-
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entific community is concentrated on the phenomenon of everyday life. It is not 
considered something simplified; on the contrary, it deserves the most serious and 
careful study, because theoretical science, which exists and stands out against its 
background, cannot do without the everyday. The world of everyday interactions, 
including the habits and rules of human behavior, is increasingly used as a kind 
of basic foundation for theoretical knowledge. Research in the field of humanities 
took place on the basis of recognition of the importance of the cultural-anthro-
pological dimension, thanks to which not only the idea of a person, but also his 
home, clothing, etc. turned out to be very important elements of that everyday 
space in which, in fact, the formation of humanity takes place peace.

Philosophical analysis, study and understanding of everyday disciplinary prac-
tices helps to understand the real functions of scientific models and classifications, 
and to control the consequences of social events. The study of the disciplinary 
practices of everyday life reveals the “chronotope” in which this or that truth be-
comes concrete and convincing. Therefore, it is important to determine the spe-
cifics of the “everyday” category. First of all, it is necessary to distinguish it from 
the phenomenon of cognition and research, where we are interested in objective 
truth and new information. A significant difference between everyday life and 
theoretical and scientific knowledge is its reproduction and repeated repetition. It 
is not so much a matter of the difference between disciplinary and verbal acts, as 
Foucault argued, but rather a matter of repetition and habit. Frequently repeated 
verbal practices also become an important part of everyday life due to repetition, 
which is unnecessary from the point of view of scientific truth, which does not 
need to be known by many. The truth is always the truth, even if only one person 
knows it. It is necessary to create such everyday practices in which the assembly of 
a person’s social structure occurs. This applies to all groups and strata of society. 
In this case, truth becomes part of everyday experience through repetition, which 
creates the very reality of the everyday world.

M. Heidegger spent a long time studying ancient Greek philosophy, which 
first coined the concept of “being.” If we carry out a semantic translation, then 
in modern language the ancient Greek “being” should mean “to be present”: “the 
essence of this presence is deeply hidden in the original name of being... in the 
presence, the present and duration rule unreflectively and secretly, time rules. Be-
ing as such... reveals its hiddenness in time. Thus, time indicates unconcealment, 
i.e. the truth of being” [Heidegger, 1993, p. 33], everyday life.

	 Heidegger uses the idea of intersubjectivity, expressed by the concept of 
“intentionality.” Language as a tale about being is the primary layer of everyday 
life, which introduces a person into being. Language, according to Heidegger, is 
not a function of man, not a property of being, but an event (subject) of being. 
Heidegger contrasts the term “event” with the traditional concept of philosophy 
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“subject”: “event” is understood as a co-existence, a co-existing being - language 
and man in time. An event is a temporary accomplishment of language, the reali-
zation of language through a person. This is the linguistic nature of everyday life. 
A person does not create a word every time he speaks: the word is the messenger 
of being-time, with the help of the word a person listens to the existence of every-
day life. Language, according to Heidegger, is hermeneutic. Language brings a 
message from the very source of being, language speaks “in the language” of 
everyday existence, therefore being is also hermeneutical. But being is not giv-
en to everyone to hear, because, as was said at the very beginning of the story 
about Heidegger, not everyone thinks about being, about the meaning of human 
existence and the truth of being. Existence is given to hear and understand only 
to poets. The poet does not consider himself a creator; he, listening to everyday 
existence, speaks on behalf of this existence. The constitutive moment of being-
in-the-world is everyday speech. Speech is understood by Heidegger as language 
in its implementation, as living speech, i.e. Along with the elements of natural 
language - vocabulary and grammar, intonation and silence are an integral part of 
speech. To understand yourself, your everyday existence, which alone can be the 
truth of existence, you need to listen to everyday language, to everyday speech.

Language, since it reveals the truth of everyday existence, is a prerequisite for 
understanding. It is from language that a person draws a preliminary understand-
ing of existence, of himself, of the world of everyday forms. Language, therefore, 
describes the circle of pre-understanding, i.e. a preliminary understanding of the 
truth of being, such an everyday existence from which there is no need to leave. 
The requirement to find a way out of the circle is connected, according to Heideg-
ger, with an incorrect understanding of being, with the interpretation of being as an 
existent. The everyday existence of a person, the everyday life world as a whole, 
is an event (co-existence). These are not isolated substance worlds. These are ho-
rizons, at the point of intersection of which, at every moment of time, a glimmer 
of everyday existence as truth appears.

Husserl, on the contrary, showed that transcendental phenomenology has suf-
ficient means to discuss the problems of the everyday world. The everyday world 
is a spatio-temporal world of things, perceived before and beyond any science. It 
does not require additional justification; in relation to it, the natural attitude is jus-
tified, all manifestations of which in science and philosophy Husserl mercilessly 
criticized. A. Schutz develops these ideas and poses the problem of describing 
the basic structures of pre-scientific, everyday practices that are taken for granted 
by participants in the lifeworld. “The life world is understood as that area of re-
ality that is inherent as a simple given to a normal waking adult person of sound 
mind. We call a simple given everything that we experience as undoubted, that 
is, any state of affairs that for the time being is unproblematic for us” [Schuetz, 
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Luckmann, 1975. p. 22]. Consequently, the life world of everyday life is a spe-
cial reality, characteristic only of man. The everyday life world receives a fairly 
simple definition from A. Schutz: this world, along with the world of history, “is 
an area of reality in which a person takes part with inevitable and regular repeti-
tion. Mutual understanding between a person and his fellow tribesmen is possible 
only within this area in which interaction with them occurs. Only in the everyday 
life world is it possible to constitute a common environment of communication. 
[Schuetz, Luckmann, 1975, p. 23]. 

The interpretation and construction of the everyday, life world is based on ac-
cumulated personal experience and assimilation of the experience of other people. 
Thanks to this, the typification of phenomena and the ordering of new everyday 
experience occurs. Experience arises from the attention a person pays to a sit-
uation. When faced with a similar situation, a person activates his memory and 
tries to solve the problem based on accumulated everyday generalizations. This 
is the formation of semantic, repeating everyday connections. This generaliza-
tion is further applied; it becomes everyday typification. Typing is not an abstract 
generalization. Typification is pragmatically oriented and consists in identifying 
the current meaning of the state of affairs based on the variety of their meanings 
and assessments. The main form of reflection of typical patterns of experience 
is ordinary language, in which most typifications of human everyday experience 
are objectified. Habits, as the results of repeating everyday typifications to solve 
problems, form a natural attitude. But this taken-for-granted experience some-
times begins to fail. In this case, the natural everyday attitude is modified. But that 
rarely happens. Typically, we interpret the world as we know it. The life world, 
according to E. Husserl, is intersubjective. A. Schutz paid special attention to this 
and noted that in it people exist for each other, that they perceive and give meaning 
to each other. We assume that they perceive the world in the same way as we do, 
and on this basis we enter into various social everyday relationships.

The premise that constitutes the everyday world as social is the thesis of the 
“interchangeability of perspectives.” Thanks to it, it is assumed that another, being 
in our place, would perceive things as we do, and we, in his place, would perceive 
things in his everyday perspective. The world becomes accessible to us through 
experiences that accumulate and form everyday experience. Current experiences 
use past experiences. By summarizing experience, a person comprehends mean-
ing. But in phenomenological sociology we are not talking about a concept, idea or 
essence. Meaning means the existence of a connection between two units of social 
experience (phenomena) and thereby the assumption of something underlying the 
phenomena, namely, the social everyday order. The process of constructing the 
everyday life world, according to T. Lukman, [Lukman, 199, pp. 39-323] is at 
the same time the construction of its meaning. Not all everyday experiences are 
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brought to the level of consciousness, but only those that coincide with the idea of 
the social order of a particular subject.

Social experience turns into typical, everyday experience, forming a stock of 
knowledge. With its help, a subjective world is created, and there is an awareness 
of oneself as part of the social everyday world, common with other people and 
existing before our birth. This creates the objective world of everyday life, which 
sets a certain framework for subjective consciousness and action. The everyday 
world is a reality that we strive to change through our actions, which itself changes 
our actions. Therefore, our natural attitude is fundamentally pragmatic: we act in 
our everyday life world, which sets the limits of our freedom. Discussing the ques-
tion of the significance of phenomenological sociology, H. Abels [Abels, 1998, p. 
98-124] indicates that it explores how a person organizes everyday reality step by 
step. Phenomenological sociology studies not just the routine of everyday think-
ing, but reveals how ideology and other forms of social consciousness are realized 
in it. These are always processes in which there is a shift in boundaries and an 
erosion of the forms and styles of the everyday. Changes can begin at different 
levels, as a manifestation of the atypical, marginal, as a change in norms and the 
rejection of rigid assessments of their violation, as the loss of the soil of old every-
day norms, as a change in them in the course of carrying out productive action. 
Norms, in fact, turn out to be transobjective and transsubjective, because they 
are both beyond everyday experience and beyond ordinary practical interaction. 
Therefore, dividing innovation claims into justified and unfounded turns out to be 
short-sighted. The significance of innovative experience is based, firstly, on the 
insurmountability of the other. Therefore, innovation is a response to the challenge 
of another. Secondly, innovative experience is irreversible and incommensurable 
with the old one; it excludes the position of a third person, who can take the place 
of a judge and decide the question of the correct relationship between tradition and 
innovation. Innovative claims cannot be universal, because they are not a conse-
quence, a special case of the law. Any order lags behind the creative potential of 
man, who is not only an ascetic, but also a productive, ecstatic being. This unusual 
does not lie in some sphere of the hidden or intimate; on the contrary, the unusual 
is the other side of the everyday. In the postmodern picture of the world of every-
day life, not only the subject, but also the object is blurred. So, if phenomenolo-
gists cried out: “To the things themselves!”, then postmodernists, on the contrary, 
get rid of the world of things. The rejection of the idea of integrity, hierarchical 
structure, centrality and harmonious ordering of the world leads to the birth of the 
so-called “postmodern sensitivity” [Lyotard, 1998 pp. 7-160], an attitude towards 
perceiving the world as chaos, “ruins”. Chaoticity permeates all levels of exist-
ence, consciousness in this situation turns out to be the result of “comprehension 
of the broken world” of everyday life.
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抽象的。 文章揭示了国内外研究者对于教育过程中心理因素对学生行为应对
策略形成的影响问题的主要研究思路。 笔者通过对这一问题的理论和方法分析
以及自己的观察，得出结论：影响行为应对策略形成过程的心理因素有主动行为因
素和被动行为因素、使用行为因素等。 内外部资源、情绪状态因素和认知因素。

关键词：决定因素、适应、应对行为、应对策略、学生青年。
Abstract. The article reveals the main approaches of foreign and domestic 

researchers to the problem of the influence of psychological factors on the formation 
of coping strategies of behavior among students in the educational process. As a 
result of the theoretical and methodological analysis of this problem and his own 
observations, the author comes to the conclusion that the psychological factors 
influencing the process of formation of coping strategies of behavior are factors 
of active and passive actions, factors of the use of internal and external resources, 
the factor of emotional state and cognitive factor.

Keywords: determinants, adaptation, coping behavior, coping strategies, 
student youth.

Students of higher educational institutions are of interest as a generation that 
in the near future will play a leading role as an intellectual and productive force in 
modern society. Analyzing the activities of students throughout the entire period 
of study at a university, one can notice the characteristic features for each course 
of study, which differ in setting goals, implementing tasks, reactions of the regula-
tory-volitional, affective-emotional and cognitive spheres.

Thus, among the main tasks of first-year students, one can highlight the pro-
cess of adaptation of students to a new educational institution; educational process 
(university requirements, rights and responsibilities of students, etc.); the new 
social status of the student and the form of interaction with fellow students and 
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university teachers. This period for first-year students is characterized by a high 
level of conformism, the absence of a differentiated approach to the social and 
socio-psychological roles being mastered and implemented. During the next two 
courses, one can notice a more active personal involvement of students in the ed-
ucational process and social activities of the university. 2nd and 3rd year students 
continue to receive general cultural training, develop general professional and spe-
cial competencies, develop educational, professional and interpersonal contacts, 
and expand the range of socio-psychological and socio-professional roles. During 
this period, the process of adaptation to a higher educational institution can be 
considered completed. Further, in the 4th–6th years, students complete their full 
professional training and resolve issues related to employment or continuation of 
postgraduate studies.

Analyzing the psychological characteristics of students, we can say that 
high-quality professional training depends not only on cognitive abilities, inter-
est and motivation, but also on the development of integrative mechanisms of 
self-awareness, worldview and activity of the student’s life position, as well as on 
effective psychological defenses and behavior strategies in conditions critical sit-
uations. In this regard, the very process of developing coping behavior strategies 
among students in the early stages of studying at a university is very important, 
which in future educational, professional activities and life will ensure overcom-
ing all crises and will contribute to the successful development of the individual 
and his professional growth.

One of the fundamental factors in regulating an individual’s behavior is the 
style of coping behavior. In this regard, “coping” is considered as “continuously 
changing cognitive and behavioral attempts to manage specific external and (or) 
internal needs, which are defined as excessively frustrating and exceeding person-
al resources.” Coping behavior develops on the basis of the individual’s available 
coping resources: “I” concept, locus of control, empathy, affiliation, sensitivity to 
rejection, receptivity to social support with the help of coping strategies. Coping 
strategies are a person’s real response to an emerging threat as a way to overcome 
stress [3].

Based on the analysis of the literature on the problem of the formation of cop-
ing strategies of individual behavior (V. Ababkov, J. Amirkhan, R. Lazarus, M. 
Perret, S. Folkman and many others), it can be argued that a significant part of the 
research in this area relates to the definition correlation interdependencies between 
their indicators and individual psychological characteristics of the individual.

However, the concept that affects the mechanisms and structure of coping strat-
egies of behavior – the “concept of strategic behavioral characteristics” by D. Bass 
[3] – has become the most famous and widely developed. These studies determine 
a significant correlation between individual psychological properties and personal 
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behavior strategies, where special importance is attached to the analysis of internal 
and external factors. Thus, we can distinguish two main approaches, differing in 
the characteristics of their research tasks and scientific and methodological basis, 
indicating differences in the definition of the concept of “behavior strategy.” 

The first approach examines the social determinants of strategic behavioral 
characteristics. Within the framework of this approach, a significant role belongs 
to the direction in the study of external determinants of strategic behavioral char-
acteristics, in particular social situations. For example, S. Worchel considers a 
conflict situation as “one of the possible reasons for the formation of aggressive 
behavior strategies” [3].

An alternative to the first is an approach that studies the internal specific de-
terminants of behavior strategies - individual psychological characteristics of the 
individual (D. Bass). D. Bass suggests exploring strategies taking into account two 
main aspects.

First, the origin of individual differences in the process of personality ontogen-
esis is analyzed. Strategies, in this case, are defined “as stable characteristics of an 
individual’s behavior, that is, having constancy throughout a person’s life.” They 
are referred to as “genetically determined behavioral strategies” (F. Gabbay). In 
this case, the leading internal factors are genetically determined determinants, per-
sonality traits and intellectual abilities.

Secondly, the individual psychological characteristics of the personality, man-
ifested in behavioral strategies and interactions in society, are analyzed. And these 
identified differences are designated as evolutionary-genetic or socio-psychologi-
cal determinants. They are presented as species-specific behavioral characteristics 
and characterize the behavior of both an individual and a group. The main com-
ponent, in this case, is the specific behavior of the individual in society associated 
with the implementation of adaptive tasks.

It should be noted that among the psychological factors influencing the for-
mation of coping strategies of behavior in a student environment, the main role 
belongs to attitude (Sh. Nadirashvili, T. Ponomarenko, D. Uznadze), intellectual 
abilities (D. Brown, G. Rozin, T. Wales), individual psychological characteristics 
of the individual (D. Bass), gender and age differences in the use of certain behav-
ioral strategies (G. Egorova, T. Meshkova).

Thus, three main types of behavioral strategies can be distinguished. Firstly, a 
certain choice of your environment. Secondly, it causes specific reactions in oth-
ers. Third, performing certain types of interactions in your environment.

Analyzing the psychological essence of coping strategies of behavior in gen-
eral, we define action as a unit of constructing a line of behavior. Of great impor-
tance in this case is their orientation and factor conditionality, which influences 
the choice of one or another coping strategy. The strategy of behavior, like the 
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behavior itself, has a complete character in the form of a certain result, which is set 
before the start of movement in the form of a goal. In this case, the goal itself can 
be a specific image, it can be outside the person’s consciousness, and at the same 
time have a blurred image of the result.

If we consider behavior from the point of view of functional load, then the 
following components can be distinguished: goal, as the basis for managing be-
havior; orientation as a system of purposeful actions that provide concretization 
of the situation and activation of previous experience; assessment, as the choice 
of a specific plan to achieve a goal; control that ensures the beginning and end of 
behavior; feedback, consisting of monitoring the implementation of the plan and 
achievement of the goal.

The complex organization of action can be divided into two phases: preparato-
ry and executive. Orientation and choice of plan belong to the preparatory phase; 
execution, regulation of action, control over execution, correction, completion of 
action belong to the executive phase.

Thus, if we highlight the goal as one of the main functional elements in the 
construction of a behavioral strategy, then we can determine that the dynamics of 
the origin of the goal comes from needs, and therefore arises at the very beginning 
of determining behavioral tactics. Since a goal is most often an image of a result 
that exists in a person’s imagination, it can be in a passive or active state.

Analyzing the conditions for the formation of coping strategies, many authors 
consider the value disposition of an individual as a factor influencing the nature of 
the strategy of its further behavior. Each person, interacting with society, borrows 
from social experience and transforms it into personal prosocial or asocial goals 
[2]. This phenomenon is quite important and enriches the individual’s internal 
plane with value orientations and attitudes of society. 

Thus, the dynamic characteristics of the goal are determined by three neces-
sary conditions: needs, situation and past experience of satisfying the individual’s 
needs. Each need is characterized by a stable group of goals that determine one or 
another line of behavior of the individual. Based on the specifics of the direction 
of behavior, its strategies can be divided into two levels: material and intangible. 
Each person in his life independently determines goals that reflect his social status 
in the group, which characterizes his position and role. Most often, these are soci-
ogenic, intangible needs associated with the structure of relationships; they consist 
in achieving a certain psychological state, which, in turn, determines the internal 
goals and needs of the individual.

Thus, one more parameter is highlighted - this is the quality of the goal, its 
belonging to one or another group, which, in turn, presupposes a kind of hierarchy 
in the correlation of goals and needs (A. Maslow, Sh. Nadirashvili, M. Rokeach, 
V. Yadov).
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The second level of formation of coping strategies of behavior is means or 
instrumental characteristics. Here you need to pay attention to the individual’s 
ability to use internal resources (previously acquired experience, psychophysio-
logical resources of the body, cognitive abilities, creativity) and the ability to use 
the conditions of the situation as a means to achieve a goal.

The third level is the final result. The important point is to evaluate the result 
itself. It can be emotional when a person experiences a feeling of satisfaction or 
dissatisfaction.

The next significant factor in the formation of coping strategies of behavior 
is the personality disposition, considered by V. Yadov, which includes the mo-
tivational-value sphere and a system of fixed attitudes. V. Yadov considers the 
predispositions fixed in social experience to perceive and evaluate the conditions 
of activity and act in these conditions in a certain way [7].

We find a reflection of dispositional views in the theory of attitude of D. 
Uznadze, where the dynamic influence of attitude on the behavior of an individual 
is observed. This influence includes five aspects: the state of consciousness, the 
nervous system, the expressed readiness to react to the external environment, the 
organization of such a mood, and its connection with past experience. Consider-
ing personality disposition as a system of fixed attitudes and motivational-value 
orientations, we can note the difficulties of fixing it. The attitudinal disposition of 
a person has a hierarchical structure similar to the classification of needs. The first 
level includes elementary fixed attitudes, devoid of modality and awareness. The 
second level includes socially fixed attitudes, more precisely a system of social 
attitudes containing an emotional (evaluative) component, a cognitive (rational) 
and behavioral (behavioral disposition). The third level contains the general domi-
nant orientation of interests, formed on the basis of a tendency to identify with the 
sphere of social activity. And finally, the fourth level is the highest level of value 
orientations of life and the means to achieve them. The decisive role of this level 
is the self-regulation of behavior [5].

So, we can identify a system of psychological factors that influence the forma-
tion of coping strategies of individual behavior. At the same time, it is important 
to pay attention to the fact that need is the source of human activity (V. Asmolov, 
I. Bzhalava, D. Kiknadze, A. Leontyev, D. Uznadze, etc.). Needs are characterized 
by dynamism and mobility, and can develop along with the development of the 
individual and society [1; 6].

We are close to the position of D.A. Kiknadze, who identifies the following 
groups of factors influencing individual behavior: society and nature (relation-
ships); materiality and spirituality (needs); encouragement and motivation to ac-
tion; decision to act; internal readiness for action (installation); action (installation 
implementation) [1].
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The most acute problem of updating adaptive strategies of coping behavior of 
an individual, as we have already said, concerns first-year students as a special 
socio-age group that chooses the main life goals, decides on life plans and strat-
egies for implementing a life path, and begins to independently implement a life 
position ( G. Abramova, L. Antsiferova, S. Bühler, E. Kologrivova) [4].

A group of psychological factors influencing the formation of coping strategies 
of an individual’s behavior causes, in turn, various compensatory reactions of the 
human psyche: negativism, instability in decision-making, lack of self-criticism, 
increased demands on others, fixation on one’s feelings and experiences, which, 
in in turn, lead students to sustainable maladaptation, not allowing them to form 
coping strategies of behavior that are adequate to the situation. 

Thus, during the training of boys and girls in higher educational institutions, 
it is necessary to create favorable and safe conditions for the successful adapta-
tion of the student’s personality in the youth environment of the university, their 
psycho-emotional well-being and the harmonious development of the personality 
as a whole. The main components of the formation of adaptive coping behavior 
of students are their awareness, ability to control the situation, high resistance to 
stress, focus, as well as the ability to learn adequate tactics of behavior in difficult 
situations.

Concluding the consideration of the structure of coping strategies of behavior, 
we determine the psychological factors influencing the process of their formation. 
Psycho-emotional well-being and its influence on the formation of coping strat-
egies of behavior among students is inextricably linked with the factors of active 
actions or inactions taken; disclosure of internal and use of external resources; a 
positive or negative psycho-emotional state, expressed through the individual’s at-
titude towards his own goals or capabilities; intelligence on which analysis, plan-
ning, calculation and evaluation depend. Psychological factors have a different 
nature and influence on the formation of coping strategies of behavior among stu-
dents. Firstly, these are the components that make up the strategy itself, namely: 
the action factor in active or passive form, depending on the level of motivation; 
the factor of resource use is reliance on one’s own strengths and personality traits 
or support from other people; factor of the emotional intensity of the strategy, 
including the state of the subject and the attitude of his capabilities and abilities; 
cognitive factor, which includes the actions of theoretical behavior: analysis, cal-
culation, planning, evaluation, both positive and negative. And, secondly, this is 
the motivation and interests of the individual himself.
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抽象的。 本文讨论了“低头族”的理论问题，以及其表现的严重后果。 作者
假设低头族对个人随后与社会互动的影响。 分析了移动设备和社交网络中低头
通话的使用情况。 这篇文章还重点讨论了心理学家与低头族患者互动的重要性。

该出版物对低头族和沟通障碍之间的联系进行了实证研究。 其中特别关注问
题的主要标志。 介绍了心理咨询结构中已识别标记的工作顺序。 在文章的最后，
邀请心理学家顾问研究“低头族”的概念，并参加专门课程，以在与客户互动时形
成有效的策略并选择解决此问题的工具。 综上，得出结论。

关键词：低头族、心理咨询、智能手机成瘾、沟通障碍、虚拟成瘾者、低头族、
现代生活中的“手风琴”。

Abstract. This article discusses the theoretical aspects of “phubbing”, as well 
as the serious consequences of its manifestation. The authors assume the influence 
of phubbing on subsequent interactions of the individual with society. The use of 
phubbing from mobile gadgets and social networks is analyzed. The article also 
focuses on the importance of the psychologist’s interaction with clients suffering 
from phubbing.

The publication presents an empirical study of the connection between 
phubbing and communication disorders. in which special attention is paid to the 
main markers of the problem. The sequence of work with identified markers in 
the structure of psychological counseling is presented. At the end of the article, 
psychologists-consultants are invited to study the concept of “phubbing” and 
take special courses to form an effective strategy and select tools for solving this 
problem when interacting with clients. In conclusion, conclusions are drawn.

Keywords: phubbing, psychological counseling, smartphone addiction, 
communication disorders, virtual addicts, phubbists, “accordion” in modern life.
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In the context of modern technogenic digital society, this article examines the 
phenomenon of phubbing, which manifests itself in the form of ignoring a partner 
in real communication in favor of using gadgets. In the studied foreign studies in 
the field of psychology, we consider phubbing as an addiction to mobile devices 
and social networks, which can lead to Internet addiction and problems of self-
control. We consider people who exhibit this behavior to be called “fabbists.”

The concept of “phubbing” includes addiction to the use of mobile gadgets 
and social networks and is becoming a significant problem in our time. Thanks to 
scientific and technological progress, phubbing is becoming more common among 
various groups of the population, including people of different genders and ages. 
People are now having difficulty exercising self-control when using smartphones, 
which can have a negative impact on their psychological and emotional well-
being. It is important to continue research and develop measures to prevent and 
overcome phubbing to ensure healthy and balanced use of technology in everyday 
life. [2]

Often, mobile devices take the place of real life, making us feel like we’ve 
learned something important through video rather than through verbal commu-
nication. One of the reasons for the fear of missing something important is the 
presence of a huge amount of information on the Internet - from serious news to 
short videos. Lagging behind up-to-date information can lead to the loss of inter-
est of the social environment in a person, since he will not have common topics 
for discussion, which is sometimes called a “accordion” in modern life. Although 
phubbing may seem like a minor phenomenon, it actually poses a serious threat to 
both the individual and society as a whole. It’s ironic that people get distracted by 
their phones, trying to improve their social connections with people on the other 
end of the screen, while forgetting about the real people around them. [1]

The difference between the phenomenon of phubbing and virtual addictions is 
manifested in several aspects: with phubbing, there is no loss of the individual’s 
previous interests, while virtual dependent individuals experience a loss of interest 
in real life; phubbers do not exhibit negative physiological disorders characteristic 
of virtual addicts; Unlike people with virtual reality addiction, who limit their time 
in virtual reality, phubbers also pay attention to other aspects of life, which allows 
them to balance their interests and concerns. [3]

The significance of a psychologist’s interaction with clients suffering from 
phubbing is due to a number of factors that must be taken into account:

1. The fabricated individual is often unaware of his actions, which requires 
special attention and understanding from a specialist.

2. Phubbing can cause irreparable damage to various areas of a person’s life, 
which emphasizes the need for timely intervention and correction of this behavior.
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3. Signs of phubbing may be difficult to distinguish from phone addiction, 
highlighting the importance of competently diagnosing and distinguishing be-
tween these conditions.

4. Phubbing often manifests itself through certain striking signs and symp-
toms, which requires a special approach and methods of working with a specialist.

5. In domestic psychology, research and study of the problem of phubbing is 
just beginning to gain momentum compared to the Western world, which empha-
sizes the importance of further scientific research in this area.

In November 2023, an empirical study was conducted on the connection be-
tween phubbing and communication disorders among students of the Surgut Uni-
versity. One of the diagnostic materials was the “Phubbing Scale” technique, the 
authors of which are: O. A. Ekimchik and T.L. Kryukova. This technique aims to 
measure the overall level of phubbing, the level of obsession with a smartphone 
and the level of communication impairment. The sample consists of 48 students 
(13 boys and 35 girls) of Surgut State University from 17 to 24 years old. The 
study was conducted online using the Google Forms online tool.

The Phubbing Scale (E. Karadağ, et al, 2015) includes 10 items that are rated 
on a 5-point Likert scale. Instructions: “You have 10 statements. Read them care-
fully and rate the situations that are currently happening in your life on a scale 
where 1 - never, 2 - rarely, 3 - sometimes, 4 - often, 5 - always [12].

The chosen methodology contains two subscales: firstly, “communication dis-
ruption” reflects the difficulty (interruption, distortion) in communicating with 
other people; secondly, “obsession” with the phone, meaning that the person is 
too dependent on using the smartphone and spends too much time on it. Also, the 
technique measures the overall level of phubbing.

This technique was translated by three experts from English into Russian, and 
a back translation into English was also made to assess the equivalence of state-
ments. For psychometric testing, the following were used: reliability analysis, 
correlation analysis, Pearson coefficient, confirmatory factor analysis for struc-
tural modeling, parametric comparison methods: t - Student’s test for independent 
groups, t - Student’s test for dependent groups, included in the IBM SPSS Statis-
tics 21.0 and IBM package SPSS AMOS.

When processing the study, we correlated the respondents’ responses by lev-
els, where

Level 1 - “I have never encountered this phenomenon” (0-2 points); Level 2 
- “Rarely or sometimes encountered this phenomenon” (2-3 points); Level 3 - “I 
constantly encounter this phenomenon” (3 points and above).

Based on this, we have compiled charts for each scale.
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Diagram 1.
Analysis of the “Communication Impairment” scale diagram

The majority of subjects (81%) have a high level of communication impair-
ment, which manifests itself through insufficient communication efficiency, mis-
understanding of messages, conflict situations, misunderstandings, etc.

Diagram 2.
Analysis of the scale diagram “General level of phubbing”

Analyzing this scale, we see that half of the subjects have a high level of phub-
bing (50%), which manifests itself as the inability to look away from the phone 
while talking with an interlocutor or under other circumstances.

Conclusion of the study: based on the analysis of two diagrams, we see that 
the majority of subjects have a medium or high level of phubbing and a level of 
communication impairment. This confirms our assumption that these two criteria 
are closely related in people’s lives.

Taking into account the information presented above, we presented the pos-
sibility of psychological counseling. Also, the features were identified when a 
client approaches the problem of phubbing; it is extremely important to analyze 
the communication skills of the individual and his social integration, since these 
aspects are closely interrelated and can influence the nature and manifestation of 
this phenomenon.
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To be successful in the work of a psychologist-consultant with communication 
disorders, it is advisable to implement an integrated approach, which uses various 
methods that have proven their effectiveness.

1. Psychological counseling when working with people suffering from com-
munication disorders is aimed at understanding the value of communication and 
developing active listening skills.

2. Group therapy provides an opportunity to practice communication and so-
cial interaction skills in a supportive environment, which helps develop confi-
dence and communication skills.

3. Social skills training is an important aspect of treatment for communication 
disorders and includes a variety of techniques to improve communication and de-
velop interpersonal interactions.

4. Parental and family interventions play an important role in supporting chil-
dren with communication and promoting successful social adaptation. It is impor-
tant to teach parents to work with children with similar problems.

It should be noted that the effectiveness of methods may vary depending on the 
individual characteristics of each person. Therefore, it is important to carry out in-
dividual planning and adaptation of approaches to each specific case. Thus, timely 
seeking professional help from patients and their loved ones as part of the problem 
of phubbing markers will contribute to the successful overcoming of violations in 
communication and social adaptation, which will certainly affect the improvement 
of the quality of life.
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内容摘要. 本文探讨了媒体艺术在当代社会中的作用及其对城市文化形象塑
造的多方面影响。媒体艺术将现代科技与艺术创作相结合，以各种形式展现在城
市的公共空间中，不仅为城市带来了新的文化活力，也改变了人们对城市文化的认
知和体验。它提升了城市的文化品位和审美水平，促进了城市与世界的文化交流，
带动了经济发展，尤其是旅游业及相关产业的发展。然而，媒体艺术在塑造城市文
化形象方面的作用并非没有争议。人们关注的问题包括媒体艺术的前卫性和实验
性可能与传统文化相冲突，其商业化倾向可能影响其艺术完整性。

总之，媒体艺术作为一种新兴的文化形式，与城市文化有着天然的融合性，是
城市文化创新和发展的重要途径。同时，也要注意媒体艺术可能带来的商业化倾
向，努力保持其艺术性和创新性。这样，媒体艺术才能真正成为城市文化形象不
可或缺的一部分，为城市文化发展注入新的活力。

关键词：媒体艺术 /  科学技术 / 艺术创作 / 城市文化经济 / 旅游业 / 
文化影响

Abstract. This paper emphasizes the important role of media art in shaping 
the cultural image of urban environments. By combining modern technology with 
artistic expression, media art introduces new cultural dynamics that transform 
urban cultural perceptions and experiences. It enriches urban aesthetics, facilitates 
global cultural exchanges and stimulates economic growth, especially in tourism 
and related industries. Despite its positive impact, media art’s relationship with 
urban culture is also complex, facing criticism that it may conflict with traditional 
values and risks to its artistic integrity from commercialization. Ultimately, 
media art has become an important force for urban cultural innovation, and a 
balance needs to be struck between commercial impact and maintaining artistic 
authenticity in order to truly enrich the urban cultural landscape.

Keywords: Media Art Urban Cultural Image. Technological Integration. 
Artistic Creation. Cultural Vitality.  Tourism Industry. Cultural Exchange. 
Cultural Influence.
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1 Significance of the Study
Media art, as an emerging art form, has already had a profound impact on 

the cultural image of cities globally. In today’s society, media art has become an 
important driving force for urban cultural innovation, as well as a key factor in 
enhancing the image and attractiveness of cities. Through media art, cities can 
show their unique cultural charm and innovative spirit, thus enhancing their global 
popularity and influence. The influence and effect of media art on the shaping of 
city’s cultural image are mainly reflected in the following aspects: Firstly, media 
art can enrich the cultural connotation of the city. Firstly, media art can enrich the 
cultural connotation of the city. Media art works often have a strong sense of the 
times and innovativeness, and through the display of media art, the city can pres-
ent its deep cultural heritage and unique artistic style, thus enhancing the cultural 
connotation and taste of the city. Secondly, media art can promote the innovation 
and development of the city. As an emerging art form, media art cannot develop 
without the support and innovation of science and technology. Through media art, 
the city can attract a number of excellent science and technology enterprises and 
innovative talents, thus promoting the city’s economic development and industrial 
upgrading. Again, media art can enhance the cultural influence of the city. Media 
art works often have a wide range of social attention and influence, through the 
display of media art, the city can attract more tourists and cultural activities, thus 
enhancing the city’s cultural influence and popularity. Finally, media art can en-
hance the cultural confidence and sense of belonging of city residents. Media art 
works often reflect the living conditions and cultural pursuits of urban residents, 
and through the display of media art, urban residents can better recognize and 
understand their own cultural identity, thus enhancing their cultural confidence 
and sense of belonging. To summarize, media art has an important influence and 
role in shaping the city’s cultural image. Through media art, cities can show their 
unique cultural charm and innovative spirit, attract more tourists and innovative 
talents, enhance the cultural influence and popularity of the city, and thus promote 
the innovation and development of the city. 

1.2 Research Purpose and Content
As an emerging art form, media art has played an increasingly important role 

in the shaping of urban cultural image in recent years. This study aims to explore 
the influence and role of media art on the shaping of urban cultural image, with a 
view to providing useful reference and inspiration for the development of urban 
culture in China. The purpose and content of the study are, firstly, to sort out and 
define the concept of media art, and analyze its current development in China. 
Secondly, it explores the internal mechanism of media art on the shaping of urban 
cultural image, including the communication power, innovativeness and interac-
tivity of media art. Then, through the case study method, representative urban 
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media art projects are selected to analyze the specific role of media art in the shap-
ing of urban cultural image. Finally, in view of the current situation and problems 
in the development of urban media art in China, corresponding countermeasures 
and suggestions are put forward to provide reference for the shaping of China’s 
urban cultural image. This study hopes to provide theoretical support and practical 
guidance for the development of China’s cities in the field of media art through an 
in-depth discussion of the relationship between media art and the shaping of the 
city’s cultural image. 

2. Concepts and Classification of Media Arts
2.1 Definition and Development History of Media Art
Media art, an innovative fusion of media technology and artistic creation, 

spans diverse forms like digital, installation, interactive, and virtual reality art. 
Rooted in digital technology, it leverages software and hardware to craft unique 
expressions across images, sound, text, and animation. Its evolution from the 
1950s through experimental, digital, and network stages reflects a journey of tech-
nological exploration and artistic expansion. Media art stands out for its techni-
cal ingenuity, artistic innovation, cultural resonance, and interactive experiences, 
profoundly influencing urban cultural imagery with its dynamic expression and 
engagement. This art form’s continuous evolution underscores its significant role 
in shaping contemporary cultural landscapes and fostering deeper societal connec-
tions through technology and creativity.

2.3 Classification of Media Art
As an emerging art form, media art has been widely noticed and applied world-

wide. In the process of shaping the city’s cultural image, media art has an im-
portant role and influence. There are many classifications of media art, and the 
following will focus on several common forms of media art and their influence and 
role in shaping the city’s cultural image. The first thing we need to understand is 
digital media art. Digital media art is a new type of art based on digital technology 
and combining a variety of art forms. It can include animation, game design, vir-
tual reality and other forms. Digital media art in the shaping of the city’s cultural 
image can create a unique city image through the combination of creativity and 
technology, attract more people and attention, and enhance the city’s popularity 
and reputation. Secondly, it is public art. Public art refers to art creation and dis-
play in public space, including street art, installation art, public sculpture and so 
on. Public art can break the monotony and ordinariness of urban space, increase 
the artistic atmosphere and cultural heritage of the city, and improve the quality of 
life and aesthetic level of urban residents. Again, it is new media art. New media 
art is a form of art based on the Internet and digital technology, including network 
art, interactive art, virtual art and so on. New media art can quickly form topics 
and influence through the dissemination of network platforms, and positively pro-
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mote the city’s cultural image. Finally, it is experimental media art. Experimental 
media art is a kind of art form for the purpose of exploration and innovation, 
including experimental movies, experimental music, digital art and so on. Exper-
imental media art can provide fresh elements and perspectives for the shaping of 
the city’s cultural image and increase the city’s artistic charm and attractiveness. 
To summarize, there are many classifications of media art, and each kind of media 
art has its unique characteristics and charm. They each play an important role and 
influence in shaping the cultural image of the city. Through the rational use and 
innovative development of these media art forms, new vitality and connotation 
can be injected into the cultural image of the city, and the competitiveness and 
attractiveness of the city can be enhanced. 

3. Connotation and value of urban cultural image shaping
3.1 Connotation of urban cultural image
Urban cultural image is the spiritual symbol of the city, which reflects the 

history, tradition, values and spiritual outlook of the citizens. The connotation of 
urban cultural image is rich and diverse, including the city’s historical and cul-
tural heritage, urban spatial layout, urban architectural style, urban public service 
facilities, urban environmental quality, urban cultural activities and other aspects. 
The historical and cultural heritage of a city is the core connotation of the city’s 
cultural image. The more historical and cultural heritage a city has, the richer its 
cultural heritage is and the more distinct its cultural image is. Urban historical and 
cultural heritage includes ancient buildings, historical neighborhoods, historical 
sites, historical parks, etc., which are the witnesses of urban history and important 
carriers of urban cultural inheritance. Urban spatial layout and urban architectural 
style are also important connotations of urban cultural image. Different cities have 
different spatial layouts and architectural styles, which reflect the differences in 
geographic environment, historical traditions and citizens’ lifestyles. Urban spa-
tial layout includes urban master plan, urban neighborhood layout, urban public 
space layout, etc., which determine the spatial form of the city and the quality of 
life of the citizens. Urban architectural style includes ancient architecture, modern 
architecture and traditional architecture, etc., which are important reflections of 
the city’s cultural image. Urban public service facilities and the quality of urban 
environment are also one of the connotations of the city’s cultural image. Ur-
ban public service facilities include facilities for education, medical care, culture, 
sports, transportation, etc. They are an important part of urban life and a reflection 
of the city’s cultural image. The quality of urban environment includes air qual-
ity, water quality, greening, city appearance and other aspects, which is directly 
related to the quality of life of the citizens and the image of the city. Finally, urban 
cultural activities are an important connotation of the city’s cultural image. Urban 
cultural activities include cultural festivals, cultural exhibitions, cultural perfor-
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mances, cultural exchanges and so on, which are an important part of urban culture 
and a reflection of the city’s cultural image. Urban cultural activities can not only 
enrich the spiritual and cultural life of citizens, but also enhance the cultural taste 
and image of the city. In general, the connotation of urban cultural image is mul-
ti-faceted, which includes the city’s historical and cultural heritage, urban spatial 
layout, urban architectural style, urban public service facilities, the quality of the 
urban environment, urban cultural activities and other aspects. A city with a good 
cultural image can not only attract more people, logistics and information flow, 
but also enhance the competitiveness of the city and promote the development of 
the city. 

3.2 The value of urban cultural image
The value of urban cultural image is that it can reflect the history, culture and 

characteristics of a city, which is an important part of the city’s soft power. The 
value of urban cultural image is reflected in the following aspects: Firstly, urban 
cultural image has recognition value. Every city has its unique historical and cul-
tural background, which is reflected in the city cultural image, enabling people to 
quickly recognize and understand the city. For example, Beijing’s urban cultural 
image is represented by the Forbidden City, Tiananmen Square and other histor-
ical buildings, which reflects its long history and cultural heritage; while Shen-
zhen’s urban cultural image is centered on modernization and innovation, which 
shows its youthful and energetic city characteristics. Secondly, urban cultural im-
age has communication value. Urban cultural image can be spread through various 
media to enhance the city’s popularity and reputation. A unique and attractive 
urban cultural image can attract more tourists and investment and promote the 
development of the city. For example, Chengdu has successfully attracted a large 
number of tourists and promoted the development of tourism through the city’s 
cultural image of “Land of Heavenly Capital”. Again, urban cultural image has 
cohesion value. City cultural image can unite the public’s emotions, enhance the 
public’s sense of identity and sense of belonging to the city. A city with a good ur-
ban cultural image can inspire the pride of the citizens, prompting them to partic-
ipate more actively in the construction and development of the city. For example, 
Shanghai’s urban cultural image of “Hai Nabai Chuan, the pursuit of excellence” 
as the slogan, inspired the citizens’ sense of pride and the spirit of upward mobili-
ty. Finally, urban cultural image has innovative value. Urban cultural image is not 
static, with the development of the times and changes in the city, urban cultural 
image also need to be constantly innovated and updated. This kind of innovation 
can not only make the city cultural image to maintain vitality, but also can promote 
the innovation and development of the city. For example, Hangzhou has success-
fully attracted a large number of Internet enterprises and talents and promoted the 
development of the local economy by creating the city cultural image of “Internet 
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City”. To sum up, the value of urban cultural image lies in its ability to reflect the 
city’s characteristics and history, and its functions of identification, dissemination, 
cohesion and innovation, which is of great significance in enhancing the soft pow-
er of the city and promoting the development of the city. 

4. The Influence and Role of Media Art on the Shaping of Urban Cultural 
Image

4.1 Innovating and Promoting Urban Cultural Image through Media Art Prac-
tices and Dissemination

Media art, as a distinctive and emerging form of art, plays a pivotal role in both 
shaping and promoting the cultural image of modern cities. Its innovative expres-
sions and unique charm not only offer new aesthetic experiences but also breathe 
life into the cultural innovation and development of urban environments. Media 
art distinguishes itself by encouraging audience participation and interaction, 
thereby breaking away from the confines of traditional art forms and integrating 
more deeply into everyday life. This integration enriches the cultural landscape of 
cities, making them more diverse and appealing.

Media art’s practical impact on urban cultural images is significant. It often 
uses the city itself as a canvas and theme, reflecting its spirit and characteristics 
through artistic endeavors that resonate with both residents and visitors. This not 
only enhances cultural enjoyment but also boosts tourism and the city’s reputa-
tion. Furthermore, the innovative practices within media art open up new avenues 
for cultural development, allowing cities to explore and preserve their cultural 
heritage while embracing and integrating global cultural elements, thus crafting a 
unique cultural identity.

The dissemination and promotion of media art further amplify its influence on 
urban culture. By showcasing the city’s cultural nuances and innovation through 
various media art forms, it strengthens the city’s cultural influence and attracts 
investment and talent, contributing to the economic vitality of the cultural sector. 
Moreover, media art’s global appeal and accessibility can elevate a city’s interna-
tional image, drawing in tourists and investors from around the world.

Additionally, media art fosters a sense of belonging and pride among city res-
idents by connecting them more closely to their urban environment and culture. 
This connection not only enhances residents’ understanding and appreciation of 
their city but also stimulates cultural creativity and innovation.

In summary, media art significantly impacts the aesthetic shaping and promo-
tion of urban cultural images. Its role in enhancing cultural diversity, economic 
development, international reputation, and community engagement underscores 
the need for cities to support and promote media art actively. By doing so, media 
art can continue to be a vital force in the ongoing cultural innovation and devel-
opment of urban spaces.
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4.2 Aesthetic Enhancement and Sustainable Development of Urban Cultural 
Image through Media Art

Media art, as a contemporary and evolving art form, significantly influences 
the urban cultural landscape, offering fresh aesthetic perspectives and fostering 
innovation within cityscapes. It diversifies expression through digital images, 
virtual reality, and other emerging technologies, enhancing urban aesthetics and 
broadening the public’s aesthetic horizons. Media art transcends traditional artistic 
boundaries, integrating various art forms to create unique works that contribute to 
the city’s artistic atmosphere and innovative growth. Furthermore, it strengthens 
a city’s cultural soft power, boosting international visibility and fostering cultural 
exchanges by attracting global audiences and artists through exhibitions and fes-
tivals.

Media art’s interactivity promotes community engagement, facilitating cul-
tural exchange and understanding among diverse urban populations. It plays a 
crucial role in shaping cities’ cultural images, making them more vibrant and 
globally competitive by leveraging its inclusivity, innovation, and interactivity. 
The sustainable development of media art within urban environments involves the 
creation and display of artworks, integration with urban spaces, innovation and 
research, and popularization through education. These efforts not only enhance the 
city’s cultural charm but also its scientific, technological, and creative capacities.

In summary, media art is pivotal in guiding the aesthetic development and 
sustainable growth of urban cultural images. Through its unique expressions and 
interactive capabilities, it enriches urban life, encourages cultural diversity, and 
positions cities on the global stage as centers of cultural innovation and exchange. 
Future strategies should focus on harnessing media art’s potential to further shape 
vibrant and inclusive urban cultural landscapes.

Conclusion
In today’s society, media art, as an emerging form of culture, has far-reaching 

impact and influence on the shaping of the city’s cultural image. Media art not 
only brings new cultural vitality to the city, but also provides a new aesthetic expe-
rience for city residents, further enhancing the cultural taste and image of the city. 
First of all, media art can enrich the public cultural space of the city. Through the 
integration of media art, the public space of the city becomes more vivid and in-
teresting, attracting the attention of a large number of citizens and tourists. Media 
art works are often strongly interactive and participatory, enabling the audience to 
participate more actively in art creation and appreciation, thus improving the uti-
lization efficiency and cultural value of public space. Secondly, media art helps to 
enhance the city’s cultural innovation ability. As an emerging art form, media art 
requires continuous exploration and innovation. This innovative spirit is not only 
reflected in the media art itself, but also can affect the cultural innovation atmos-
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phere of the whole city. Through the promotion of media art, the city’s cultural 
innovation will be more active, further enhancing the city’s cultural soft power. 
Again, media art can promote the development of cultural industry in the city. As 
a cultural industry with wide market prospects, media art has an important role 
in promoting the economic development of the city. The development of media 
art industry will drive the rapid development of related industry chain and bring 
more economic benefits and employment opportunities for the city. At the same 
time, media art can also attract more cultural and creative talents, providing strong 
talent support for the city’s cultural innovation and development. Finally, media 
art helps to enhance the cultural influence of the city. Media art works often have 
unique aesthetic value and wide dissemination power, which can attract more at-
tention and discussion. Through the dissemination of media art, the cultural image 
of the city will be more distinctive and three-dimensional, further enhancing the 
cultural influence of the city. To summarize, media art’s shaping of the city’s cul-
tural image has the influence and effect of enriching public cultural space, enhanc-
ing cultural innovation ability, promoting the development of cultural industry 
and improving cultural influence. In the process of urban development, the role of 
media art should be fully utilized as an important means and way to enhance the 
cultural image of the city. 
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抽象的。 本研究旨在分析区块链和 NFT 技术在时尚行业的实际实施，确定
其使用前景，并确定参与者在此过程中面临的关键问题。 已经确定，区块链技术
（包括 NFT）在时尚行业的使用有可能显着提高生产的透明度以及以数字和物质
形式呈现的设计对象的真实性，改变奢华时尚的销售模式 产品并传播该领域的
创新。 行业。 区块链技术，特别是 NFT 的积极实施，有望对商业模式、品牌与
消费者之间的互动体验以及数字艺术和设计对象的感知特征产生重大转变。 与
此同时，NFT的使用也伴随着一系列挑战，包括区块链技术的网络安全、版权保护
和环境友好等问题。

关键词：时尚产业、服装设计、区块链、NFT、数字服装、虚拟时尚、时尚数字
化、数字化转型。

Abstract. This study is aimed at analyzing the practical implementation of 
blockchain and NFT technologies in the fashion industry, identifying prospects 
for their use, as well as identifying key problems faced by participants in this 
process. It has been established that the use of blockchain technology, including 
NFTs, in the fashion industry has the potential to significantly increase the level 
of transparency of production and authenticity of design objects presented in both 
digital and material form, change the sales models of luxury fashion products and 
spread innovation in this sector. industry. The active implementation of blockchain 
technologies, in particular NFTs, promises a significant transformation of 
business models, the experience of interaction between brands and consumers, 
and the characteristics of the perception of objects of digital art and design. At the 
same time, the use of NFTs is accompanied by a number of challenges, including 
issues of cybersecurity, copyright protection and environmental friendliness of 
blockchain technologies.

Keywords: fashion industry, costume design, blockchain, NFT, digital clothing, 
virtual fashion, fashion digitalization, digital transformation.
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The last decade has been marked by dramatic changes that have affected all 
spheres of human life. Digitalization, virtualization, cloud computing and block-
chain - these technologies have deeply penetrated everyday life. In the fashion 
industry, this process can be described as intense digital transformation. The pur-
pose of this scientific research is to conduct a comprehensive analysis of the prac-
tice of using blockchain technologies, in particular the use of non-fungible token 
(NFT) technology in the fashion industry. Key objectives include exploring case 
studies of how NFTs are being used in the industry, identifying opportunities for 
virtual fashion, and exploring the challenges and limitations facing fashion brands. 
Analysis of these aspects will reveal the potential of blockchain technologies to 
improve the transparency of the production process and establish the authenticity 
of finished products, identify new prospects for the sale of luxury segment design 
objects through NFT tokens, and establish the impact of NFTs on the process of 
digital transformation of the fashion industry.

Blockchain is a decentralized and distributed digital database (registry) in 
which information is stored in the form of a chain of blocks. Each block contains 
a record of transactions, the blocks are connected to each other using cryptogra-
phy methods, forming a continuous chain. The main characteristics of blockchain 
include decentralization, transparency, immutability, security, and automation 
through smart contracts.

The practice of using blockchain in the fashion industry includes several key 
aspects. First of all, blockchain technologies make a significant contribution to the 
formation of a sustainable fashion industry system. The technology allows you to 
create and track a reliable and detailed history of the origin of a fashion product 
and the raw materials from which it is made, control the conditions of production 
and storage of the product, and its movement during transportation from the man-
ufacturer to the end consumer. This increases the transparency and reliability of 
the process. Blockchain technologies help in the fight against counterfeit products 
by ensuring the authentication, authenticity and quality of goods. The latter is 
especially important since the value of clothing and accessories often depends on 
their uniqueness and the prestige of the brand. NFTs make it possible to integrate 
the fashion industry into the Web 3.0 system, the main postulate of which is the 
interaction of all participants in the process through blockchain technologies. 

An important stage in the development of NFTs was the emergence of ether 
(Ethereum) in 2015. Ethereum is a blockchain platform on which you can cre-
ate smart contracts and various decentralized applications. Smart contracts are 
computer programs that automatically execute the terms of a contract once they 
have been met. Thanks to the flexible capabilities of Ethereum smart contracts, it 
has become possible to create not only exchangeable tokens (as is the case with 
cryptocurrencies), but also tokens with unique characteristics - NFTs. Thus, the 
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concept of NFT (Non-Fungible Token) arose in the context of the development 
of blockchain technologies and cryptocurrencies. Although the first steps in the 
development of these technologies were taken in the early 2010s, the popularity of 
NFTs in various fields has begun to gain momentum in the past few years.

NFTs are digital tokens that use blockchain technology to confirm the unique-
ness and authenticity of digital assets or objects. The guarantee of security, 
non-fungibility and safety of NFT tokens is ensured by the very existence of the 
network, since the data is distributed among users and cannot be lost. Key charac-
teristics of NFT: uniqueness, authenticity, ownership, applicability. Unlike cryp-
tocurrencies such as Bitcoin or Ethereum, which are fungible and equal in value, 
NFT tokens are unique objects, each with its own unique identifier, characteristics 
and metadata. Thanks to this, it becomes possible to ensure the authenticity and 
integrity of digital assets. The owner of an NFT has ownership of the digital ob-
ject or asset that the specific token is associated with. Digital objects represented 
in the form of NFTs include works of digital art, trading cards, three-dimensional 
models of various objects, including works of design.

NFT technologies quickly gained wide recognition and found application in 
various fields of human activity, including in the field of art and culture: fine arts, 
illustration, music, video games, design, and the fashion industry. NFT objects 
have become an object of interest for both collectors and investors. Various use 
cases for NFTs are generating active public discussions about the future of digital 
property and art.

One of the promising opportunities of blockchain technologies is their use to 
create digital collections of clothing models in NFT format. This is shaping new 
practices in the field of digital marketing in the fashion industry, interaction be-
tween brands and audiences, and the creation of unique digital assets, including 
virtual clothing and accessories.

The first examples of NFTs came in the form of digital trading cards in the 
game CryptoPunks, released in 2017. Each pixel artefact (10,000 cards were pro-
duced with a specific set of attributes) in CryptoPunks represented a unique to-
ken, making them coveted collectibles. However, the real explosion of interest in 
NFTs came in 2021, when a digital piece of art called “Everydays: The First 5000 
Days” by American artist Beeple was auctioned at Christie’s for $69.3 million. 
The painting became one of the most expensive works of art ever sold in the NFT 
format, and the case itself demonstrated the potential capabilities of the technolo-
gy in the sale of luxury goods, art, and collectibles [1].

The first successful cases of using NFTs in the fashion industry include the 
implementation by the Under Armor brand of a collection of cross-platform digital 
sneakers, Genesis Curry Flow NFT. The collection, which consisted of 2,974 pairs 
of sneakers in five designs of varying rarity, was sold out in record time. The suc-
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cess of the project was largely due to the choice of NBA player Stephen Curry as 
an ambassador, as well as the versatility of the digital shoes, which could be worn 
on your avatar in games such as Decentraland, The Sandbox and Gala Games [2]. 

Designer Terrence Zhou, known as Infinite, founder of fashion label Bad Binch 
TongTon, created the first NFT collection in March 2022 and presented it on the 
platform The Dematerialised. Here’s what the designer says about his experience 
with NFTs: “Fashion as a physical medium has many limitations. Now fashion 
has benefited from the way NFTs have been created and people are developing an 
art ecosystem. People want to express themselves online and it’s a huge part of 
our lives now. We’re looking for authenticity online... For me, NFTs are a game 
changer in building our own fashion community and reclaiming the concept of 
ownership.”[3] The author describes his NFT collection as a fashion experience 
created for the mind, not the body, thereby highlighting the peculiarities of digital 
fashion perception.

One of the most common examples of using NFTs in the fashion industry is 
when the asset is a digital twin of a real product, that is, the product exists in a 
phygital format (the term “phygital” is derived from two English words, physical 
and digital). Figitual objects provide brand clients with the opportunity to express 
themselves not only in the real but also in the virtual world, which was not the case 
before. Owning a digital twin of a product further increases the customer’s sense 
of ownership of the brand’s spirit and image.

Putting a collection up for sale for a limited time on the market is called a 
drop. Among the first brands to take advantage of the opportunity to trade digital 
luxury goods at auction is Dolce & Gabbana [4]. In September 2021, nine unique 
NFTs from the Collezione Genesi collection were put up for auction, in which 
only approved bidders were allowed to participate, once again emphasizing the 
exclusivity of owning this product. The authenticity of the digital objects and the 
security of the transaction were confirmed by the fact that the auction took place 
on the Polygon platform, and the NFT had 1 layer of Ethereum confirmation (layer 
1 Ethereum).

Four of the auction items were exclusively digital: “The Impossible Tiara,” 
a crown crafted from red emeralds and turquoise Paraiba tourmalines, and three 
men’s blousons, “The Impossible Jackets,” inspired by the art of Venice, crafted 
from a shimmering material. Baroque era.

According to the designers, transferring an object into the virtual world and 
“translating” it into digital language destroys the boundaries between two realities 
[5]. Each of the NFT objects was presented for sale as a package, including digital 
(and physical - if available) versions of the product, its original sketches from 
Dolce & Gabbana, access rights to future shows of the brand’s haute couture col-
lections, the possibility of a two-week exposition of all items in the flagship Dolce 
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& Gabbana store in Milan with the name of the collector, a two-week demonstra-
tion in any Dolce & Gabbana store of the owner’s choice and a private tour of the 
Dolce & Gabbana “Alta Moda” atelier in Milan. Buyers of digital objects received 
the same privileges as owners of phygital items.

Thanks to this NFT adaptation from Dolce & Gabbana, luxury fashion is al-
ready undergoing a dramatic transformation. Expensive fashion products are most 
often bought not for their special aesthetic qualities and ergonomics, but in order 
to make their status clear, to indicate their belonging to the elite, and to define their 
uniqueness. In a case in point, the owner of token #6046 in the CryptoPunks game, 
valued at $9.5 million, refused to sell it, considering the price insufficient, and also 
stating: “I am very closely associated with this NFT, and its sale will affect my 
online -identity” [6].

The value of digital luxury goods, like real objects, depends on their rarity and 
scarcity in the market, which turns NFTs into a type of collectible item, the same 
in status as works of art, jewelry, and antiques.

Brands are also using NFTs as an opportunity to reignite interest in their ar-
chival collections and give them new life, this time in the digital space. Thus, in 
2022, the Paco Rabanne brand digitized iconic items that were already “unwear-
able, with the goal of immortalizing them in the history of world fashion in a 
virtual format. Based at Selfridge, a luxury clothing store, 12 brand models from 
various collections of the 1990s were presented as NFTs, made in a recognizable 
style - these are modular kinematic structures assembled from metal or plastic 
elements, and complex frame objects. The sales limit for each digital model was 
56 copies, which is quite a lot by NFT standards. Unlike other sites, Paco Rabanne 
models could only be purchased in a real Selfridge store, and only for real money, 
and with the purchase there was a chance to receive not only a digital copy of the 
product, but also the original. This sales format, as conceived by Selfridge, was 
supposed to increase the flow of store visitors and create points of intersection be-
tween digital and material fashion. At the same time, excluding cryptocurrencies 
from the purchase process made the process easier for most buyers [7].

A number of fashion brands are using NFT technology to create transparent 
and secure loyalty programs, incentives and rewards for consumers, personalized 
commercial offers, and to track the effectiveness of marketing campaigns. Exam-
ples of this practice include the Louis Vuitton Via NFT project. Thus, the Lou-
is Vuitton leather varsity jacket, first presented on the catwalk in the fall-winter 
2024 collection, was then released for sale in NFT format. The digital copy of 
the brand’s signature product, the Treasure Trunk, is available only to preferred 
customers and, to further enhance its value, is non-transferable as it is released 
in SBT format. SBT (Soulbound tokens) are unique non-financial tokens that are 
not transferable, they are issued in a single copy and are forever tied to one block-
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chain address. According to the company’s vision, the Treasure Trunk NFT will 
give owners access to the VIA Louis Vuitton NFT store portal, which will act as 
a gateway for those wishing to purchase other digital items from the brand, and 
each collectible item from the new collections will provide buyers with exclusive 
access to its physical analogues [8]. Thus, through VIA, Louis Vuitton has out-
lined its innovative approach to the concept of ownership and product exclusivity.

Especially for privileged users, the Louis Vuitton brand, together with design-
er and musician Pharrell Williams, released an NFT version of the iconic bag with 
the “Speedy bag” monogram. And in the future, the brand plans to continue the 
practice of selling luxury NFT objects. 

The mixing of two realities, physical and digital, today consists not only in 
the creation of digital clothing and accessories, but also in the use of artificial 
intelligence technologies already at the stage of creating a fashion product. Thus, 
in July 2023, the Gucci fashion house presented a collection of NFTs for sale on 
the digital platform of the Christie’s 3.0 auction house. The auction was presented 
under the title “Frequencies of the Future: Research in Generative Art and Fash-
ion.” The collection, the result of a creative collaboration between real people and 
generative neural networks, included 21 NFTs from AI artists Claire Silver and 
Emily Xie, and artificial intelligence decentralized autonomous artist Botto, who 
creates works of art based on collective feedback from the community [9]. The 
design of the objects presented by Gucci in this NFT line was based on the style of 
branded textiles and the famous line of “Bamboo 1947” bags with a recognizable 
bamboo handle. According to the idea, this project was designed to promote the 
development of creativity through the synthesis of art, fashion and technology, in 
particular generative systems, and to encourage both artists and the fashion indus-
try to use Web 3.0 technologies.

According to Sebastian Sanchez, Christie’s Digital Art Sales Manager, “The 
results that the authors have created range from the abstract to the literal and are 
absolutely breathtaking, changing the way we think about the use of algorithms 
and data to advance human creativity in various fields. My goal with this auction 
is to show the intersection, right now it’s a spectrum. There are so many generative 
artists who do textile research, clothing research, pattern research, and then there 
are people who actually create literally 3D clothing, and what we present falls 
somewhere in that range.”

Another interesting project related to the creation of virtual clothing through 
NFT is a collection of sportswear created as a result of a collaboration between the 
Adidas Originals and Prada brands. The release, titled “Re-Source”, was inspired 
by the “Re-Nylon” line. Minimalistic clothes and shoes were made from special 
nylon - a product of recycling plastic waste. In this case, the buyer was offered real 
products, not just digital copies, and NFT tokens were used to confirm ownership. 
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The sales took place in the form of an auction, and part of the proceeds from the 
sale of NFTs were donated to charity. Thus, Adidas and Prada have outlined a 
course towards commitment to the values of sustainable fashion and digital trans-
formation of their business [10].

Of particular interest in the context of the spread of NFT objects among the 
wider population are collaborations between fashion brands and gaming compa-
nies. Burberry was among the first luxury brands to introduce its products to the 
MMO (Massively Multiplayer Online Game) market. In partnership with Mythi-
cal Games, specifically for the Blankos Block Party game, the Burberry brand re-
leased its own branded in-game NFT accessories, including: a jetpack, armbands, 
pool shoes, which players can put on any Blanko character that they have. Not 
only accessories and clothing are sold, but also characters with branded attributes: 
a limited edition shark named Sharky B, decorated with the new summer Burberry 
TB monogram and inspired by the design of the company stores (retail showcase) 
“Animal Kingdom”. The character NFT token can also be purchased, upgraded, 
and sold on the Blancos Block Party Marketplace. In this way, the Burberry brand 
and the game developer create an entire online universe filled with fashion prod-
ucts, attractive to many players due to a sense of involvement in the brand’s values 
and a sense of elitism.

“For us, gaming is a unique space to test, explore and pilot digital innovations 
that embody our values and celebrate creativity in our communities. Partnering 
with Mythical Games seems like a natural next step, moving beyond our own 
games and bringing the Burberry universe into an established environment. It has 
been a fantastic experience to work so closely with Mythical Games to bring this 
new approach to customer experience to life,” said Rod Manley, Burberry Mar-
keting Director [11].

This model of using NFTs is also associated with the concept of the forma-
tion and development of so-called metaverses. The Metaverse is a shared virtual 
spatial environment that merges physical and digital realities, where users can 
interact in real time through their avatars. The metaverse should be cross-platform, 
combining various virtual worlds and spaces, including gaming, work, and educa-
tion, creating a single ecosystem where users are able to move between different 
applications and platforms. Other features of the metaverse include interactivity, 
its own economy, user identity and the ability to modify the avatar that represents 
him, with the last two factors directly related to blockchain and NFT technologies. 
At the moment, there is no need to talk about the existence of a single metaverse, 
but there is a fairly large number of autonomous cross-platform virtual spaces that 
are popular among certain social groups, most often among gamers. Thus, “Adi-
das Metaverse” works in collaboration with the “Bored Ape” yacht club, Gmoney 
NFT and PUNKS Comic. Nike, Adidas, Victoria’s Secret, Tommy Hilfiger, Zara 
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and many others have applied to register a brand and distribute their media objects 
in the metaverse using blockchain technologies.

In turn, Adidas released an NFT collection called “Into the Metaverse”, which 
gives buyers access to an exclusive fan club. NFT holders will be able to purchase 
exclusive goods and make decisions about what products and experiences Adidas 
will release in the future [12].

The sportswear brand Nike owns such an innovation in the field of blockchain 
fashion as the “breeding” of virtual products. In December 2019, the Nike brand 
received a patent for “CryptoKicks”, which refers to the combination of a non-fun-
gible token with the release of physical shoes. After making a purchase from a 
registered seller, the buyer receives a corresponding NFT, which uses blockchain 
technology to verify authenticity and ownership. If the item is subsequently sold 
or traded, the digital token also changes hands. Also, the “CryptoKicks” patent 
allows you to connect two pairs of virtual sneakers, changing the design, and get 
a new pair of virtual shoes, which will receive its own NFT token, which, in turn, 
can be sold [13].

Among the factors potentially hindering the active development of the use of NFT 
technologies in the industry are reasons of a technical, legal and sociocultural nature, 
including: high transaction costs, uncertainty of the legal status of digital assets and 
insufficient understanding of the principles of operation and benefits of the technology 
on the part of consumers. You should also take into account the limited market of 
potential buyers of NFT goods due to digital and economic inequality. In light of the 
above, we can come to the conclusion that blockchain and NFTs are more applicable 
and in demand in terms of ensuring the quality and authenticity of goods than in the 
field of selling digital luxury goods. Further research in this direction in order to solve 
the above problems will contribute to the successful integration of blockchain and 
NFT technology into the fashion industry.

Among the reasons why blockchain technologies are criticized are the high 
resource intensity of the technical support of the process, which requires a signifi-
cant amount of electricity (which causes significant harm to the environment) and 
places special demands on computer resources, as well as leading to a quick exit 
from building video cards.

In addition, the integration of blockchain technologies into the business sys-
tems of fashion brands requires significant investments and the establishment of 
cooperation with blockchain platforms. Ensuring ease and convenience of pay-
ments is also a significant problem: few Internet users are owners of cryptocur-
rency wallets, which significantly reduces the number of potential customers. The 
high cost of NFT tokens compared to luxury goods is also a limiting factor. 

A separate problem is compliance with copyright when creating and selling 
NFT tokens. For many creators and users of NFT objects, this issue is contro-
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versial. A case in point is the legal dispute between Mason Rothschild, the Los 
Angeles-based artist and creator of the “MetaBirkin” NFT, and Hermes, a French 
company that has been making physical Birkin bags for nearly 40 years. It should 
be noted that Rothschild approached the creation of the NFT object creatively, 
changing the textures of the bag - from a zebra pattern to an image of Van Gogh’s 
Starry Night. Otherwise, the design, however, remained unchanged, Rothschild’s 
contribution to the artistic appearance of the product was extremely insignificant, 
and the NFT name contained an explicit reference to the original. As a result, the 
court concluded that Rothschild had infringed the Hermes trademark by borrow-
ing the basic shape and style features of the original Birkin bag for commercial 
gain, but Rothschild himself strongly disagreed with this conclusion and filed an 
appeal. This case leaves open the question of determining the authorship of design 
objects presented in the NFT format [14].

Conclusions. Blockchain technologies and NFTs used in the fashion industry 
have been found to ensure supply chain transparency, ensure product authenticity, 
and improve consumer interaction by increasing their level of trust in brands.

In light of the fact that many fashion brands are successfully using NFT tech-
nology to create digital collections of clothing designs, sell virtual replicas of real 
goods or authenticate products, it is clear that these technologies are already driv-
ing the development of the fashion industry.

The practice of using NFTs in the fashion industry includes the following as-
pects:

- NFT can be used to authenticate and confirm the authenticity of fashion prod-
ucts. In this case, each product is associated with a unique digital token, which, 
thanks to the features of blockchain technologies, guarantees its origin and au-
thenticity.

- Selling digital collections, unique luxury items and rights to use virtual goods 
allows brands to monetize their digital assets at a cost that is incomparable to the 
production of real things and expand their business beyond the traditional sale of 
goods in physical format. Thus, additional sources of income are created through 
NFTs.

- In response to the introduction of NFT technology, changes in fashion trends 
and consumer preferences are expected, including increased interest in digital col-
lections of clothing and accessories, unique and new formats of interaction with 
brands, and attitudes towards NFTs as digital assets for investment.

The study points to the potential for growth in the use of NFT technology in 
the fashion industry in the future, driven by the prospect of improved blockchain 
infrastructure, evolving standards and regulation, as well as increased consumer 
awareness of the capabilities and benefits of NFT technology and the adoption of 
digital fashion culture.
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Engleria (Leonova) Tzvel 组的交叉杂交种。 （Typha l.，香蒲科）分布于顿河
三角洲
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TZVEL. (TYPHA L., TYPHACEAE) IN THE DON DELTA
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An introgressive hybrid is presented ×Typha reddish-brown (×T.laxmannii× 
T. angustata) for the transformed hydrophilic flora of the delta. Don (Rostov re-
gion, southern European Russia). The emergence of the hybrid was facilitated by 
the increased exploitation of the arms of the delta, whichaffected the natural eco-
systems of the delta. First of all, the changes affected aquatic and coastal aquatic 
plants, since the water in the branches (arms) was polluted and mineralized. In 
disturbed coastal areas (recreation areas) Dzhulka, in impoverished communities 
Phragmition communis Typhetum laxmannii appearance ×Typha reddish-brown 
predetermined the actively ongoing processes of introgressive hybridization be-
tween Sarmatian populations Typha and Pliocenemigrant T.laxmannii.

Keywords:introgressive hybrid ×Typha reddish-brown, genus Typha L., sec-
tion Engleria (Leonova) Tzvel., river delta Don (Rostov region).

Introgresion is a special type of hybridization in which there are backcrosses 
of spontaneous interspecific hybrids with the original parental species. Introgres-
sants appear in man-made ecotopes such as reservoirs, canals, irrigation systems, 
and other water structures. Here, as R.I. Burda pointed out, a hydrophilic flora of 
a completely new type is formed based on indigenous species and migrant species 
[Burda, 1991].

The purpose of the work is to consider the taxonomy of the introgressive hy-
brid ×Typha reddish-brown A. Krasnova & Pol’china.
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The material for the study was provided by research conducted in August 2021 
on the coasts of Julka Island, located in the southwest part of the Don Delta, near 
the mouth of the Peschany (Old Don) River into the Taganrog Bay of the Sea of 
Azov. The southern side of the island is crossed by the Azov-Don Sea Canal route. 
The coastal zone from the navigable canal is composed of sandy soil, while the 
northern shore is muddy. Due to the island’s location on the maritime edge of the 
Don Delta, it is characterized by active aggradational and degradational processes. 
Currently, this part of the delta is under high anthropogenic pressure, which sig-
nificantly increased after the commissioning of the Azov-Don Sea Canal. Its con-
struction led to the penetration of brackish marine waters (salinity within 5 ‰), 
redistribution of river flow, and changes in the hydrological regime. The route 
method was used at designated stations. Collection of herbarium material was 
carried out using a standard technique (Shennikov’s method). A comparative-mor-
phological method (Wettstein-Komarov’s method) was applied. For the study of 
pistil flowers, a USB Electronic eyepiece 5 MP digital camera was used (magni-
fication 40–50). The herbarium material is stored in the Herbarium of IBIW RAS 
(IBIW).

As a result of the research, an introgressive hybrid ×Typha reddish-brown = 
×T.laxmannii× T. angustata A. Krasnova & Pol΄china. Below is its description.

×Typha reddish-brown A. Krasnova & Pol΄china. Hibrid nova (sect. Engleria 
(Leonova) Tzvel. – T. laxmannii Lepech. pp

Perennial. The rhizome shorts. Stem 120–130 cm altitude. Cauline leaves with 
vagina 1.5 cm wide. Cauline leaf is narrow line, the edges are raised, from below is 
convex, on top gradually long-sharp. A vagina long with reddish-brown, membra-
nous with rafids and tubercles on the inside. The staminate and of pistillate parts 
with intervale 3.0 cm. The stamen part falls off after flowering. Pistil part 7.5 cm 
long, 2.4 cm in diameter, oblong-oval, reddish-brown. Fruiting pistillate flower 
0.75cm long. The stigma is oblong. with a broad membranous-wavy tubercle. The 
ovary is oblong-ovate, tubercle with a longitudinal suture. In fertile pestle flowers 
(carpodia) 0.5 cm long of clavate, with a short edge. Pericarp with tubercles and 
rafides. The seed is oblong-ovate, with tubercle, truncated at the top, narrowed 
below, beveled on one side. The hairs of the gynophore are numerous, expanded at 
the top with rafides, reach the stigma. Flowering VI–VIII, fruiting VIII–IX.

Type: Russia. Rostov region, delta of the Don River, coastal areas of Dzhul′ka 
Island, Sandy sleeve. The soils are alluvial. 21.09.2021, TN Polʾ china (figure) 
(IBIW).

It grows along the branches (arms) of the Don River delta, in the extreme 
south-west of the Rostov region.

Differs from T. laxmannii Lepech. stem leaves with reddish-brown, membra-
nous sheaths, with rafids and tubercle oblong-conical pistillate part; narrow ob-
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long stigma; pericarp with rafids and tubercle small seeds truncated at the top, with 
tubercle on the surface; from T. angustata a small height of 120–130 cm.

 

Drawing. Microfilesintrogressive hybrid ×Typha reddish-brown A. Krasnova & 
Pol′china: (a) – general appearance of the introgressive hybrid; (b) – pistillate 

part of the inflorescence; (c) – stem leaf with tubercles and raphidas on the inner 
side; (d) – ovary with a longitudinal suture and tubercles; (e) – carpodium with 

tubercles, (e) – bundles of carpodia with tubercles: (i) – seed with tubercles
Figure. Introgressiv hybrid microfiles ×Typha reddish-brown A. Krasnova & 

Pol′china: (a) – general view of the introgressive hybrid; (b) – pistillate part of 
the inflorescence; (c) – stem leaf with tubercles and rafids on the outside and in-
side; (d) – ovary with tubercles; (e) –carpodium with tubercles; (f) – bunches of 

carpodia with tubercles; (g) – seed with tubercles.

×Typha reddish-brownin color and the presence of tubercles on the vegetative 
and generative organs, especially on the seed, it is closer to the Sarmatian paleo-
-seeds of the cattails Typha tanaitica Dorof. (Rostov region, Bogaevskaya), Typha 
poltavica Dorof. (in the Sarmatian in the south, in the Miocene and Pliocene in the 
middle zone of the Russian Plain), Typha aspera Dorof. (Moldova, Baimaklia), 
Typha elliptica Negru (north-eastern Moldova, early Sarmatian), and Typha fu-
sisperma Negru (Sarmatian Moldova). It should be noted that P.I. Dorofeev [Do-
rofeev, 1982 (Dorofeev, 1982)] considered such seeds to be characteristic of cat-
tails of the ancient Mediterranean floras (Tortonian - Sarmatian) of the southwest 
of the European part of the USSR. It is possible that ×Typha reddish-brownis a 
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transformed representative of this group of cattails of the marine brackish-water 
complex, which inhabited alluvial habitats in the southern waters of Russia. 

Information about introgressive hybrids in Typhaa little [Krasnova, 2017]. It is 
known that such hybrids have greater potential for further evolution compared to 
the parent taxa. They are also a source of promising development lines [Takhta-
jyan, 2007].

References

1.	 Burda RI Anthropogenic transformation of flora. Kyiv: Naukova Dumka, 
1991. 168 s. (In Ukraine).

2.	 Voikina A.V. Accumulation of pesticides in the ecosystem components of the 
Taganrog and Yasensky bays of the Sea of ​​Azov and their adaptive impact on 
hydrobionts // Author’s abstract. dis. Ph.D. biol. Sci. Rostov n/a. 2013. 24 p.(In 
English)

3.	 Dorofeev PI K systematiche tretichnykh Typha / PI Dorofeev // 
Paleokarpologicheskie issledovaniya kainozoya. Minsk: Nauka i tekhnika, 1982. 
pp. 5–26. (In Byelorussia).

4.	 Krasnova AN Hydrophilic genus Rogoz Typha L. (within the former USSR). 
Yaroslavl’: Printhouse–Yaroslavl’, 2011. 186 s. (In English)

5.	 Krasnova AN Intersection hybrid in the hydrophilic genus Typha L. oz. 
Zaulomskoye, Vologda Oblast (Severo-Dvinskaya vodnaya sistema) // Nauka i 
obrazovanie. Yakutsk, 2017, No. 3. pp. 114–119. (In Russian).

6.	 Krasnova, AN Convergence in the hydrophilic genus Typha L., in transformed 
reservoirs of European Russia // Biology of internal waters. 2018. No. 3. pp. 103–
106. DOI: 10.1134/S03209652218030245 (In Russian).

7.	 Pol’chin VV, Tolochko IV, Sushko KS, Moskovets A.Yu., SV, Biryukova. 
Change of paleolandscapes in the Holocene epoch under the influence of natural 
and anthropogenic processes on the example of the water area of ​​the Taganrog 
Bay and the adjacent section of the Don delta. Science of the South of Russia. 
2021. T. 17. No. 2. pp. 49–56. DOI:10.7868/S25000640210205 (In Russian).

8.	 Graebner PPTyphaceae ud Sparganiaceae // Das Pflanzenreich .Leipzig: In 
Engler A., ​​1900. Bd.2. IV, 8.18 s. (In Germani).

9.	 Kronfeld EM Monographie der Gattung Typha Tourn. /Verh. Zool. – bot. 
(Gesellschaft.) Ges. Wien, 1889. 192 p. (In Germani).

10.	Smith SG Natural hybridization among three species of cattail (Typha) in 
California. Amery J. Bot. 1962. V. 49. S. 678. (In California)

11.	Smith SG Experimental and natural hybrids in North American Typha 
(Typhaceae) // Amer. Mild. Nature. 1967. V. 78, 2. S. 257–287. (In California)



140

Scientific research of the SCO countries: synergy and integration

International Conference

DOI 10.34660/INF.2024.72.12.168

急性肾衰竭患儿呼吸频率昼夜节律紊乱的年龄相关特征
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抽象的。 对 33 名儿童每小时连续监测呼吸频率 (RR) 结果的研究揭示了
急性肾衰竭患者呼吸频率昼夜节律紊乱的与年龄相关的特征。 入院当天，所有
患者均表现出呼吸频率昼夜节律中段增加的趋势。 相对于幼儿指标，第 2 组儿
童每分钟 7 次呼吸、第 3 组每分钟 11 次呼吸的呼吸频率昼夜节律中值显着较
低，这与年龄相关的特征相对应 呼吸系统的功能活动。 第 1 组 RR 昼夜节律
的幅度和每日波动是最不稳定和不稳定的，因为在强化治疗期间需要重复机械呼
吸支持 (MRS)。 加重病情、降低血液透析和急性肾功能衰竭治疗效果的因素有肺
炎、昏迷、MODS。 第3组儿童急性肾功能衰竭的强化治疗效果相对较好，在合并疾
病相同的情况下，泌尿系统的功能活动在较短的时间内恢复。 呼吸频率和血流动
力学变化之间缺乏可靠的显着相关性，除其他外，是由于引入镇静剂和镇静药物
的压力限制治疗的效果，这降低了呼吸系统代偿反应的严重程度。 儿童急性肾功
能衰竭。

关键词：昼夜节律、呼吸频率、急性肾衰竭、儿童。
Abstract. A study of the results of continuous hourly monitoring of respiratory 

rate (RR) of 33 children revealed age-related features of disturbances in 
the circadian rhythm of respiratory rate in acute renal failure. On the day of 
admission to the clinic, all patients showed a tendency to increase the mesor of the 
circadian rhythm of the respiratory rate. There was a significantly lower mesor 
value of the circadian rhythm of the respiratory rate in children of group 2 by 7 
breaths per minute, in group 3 by 11 breaths per minute relative to the indicator 
of young children, which corresponded to the age-related characteristics of the 
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functional activity of the respiratory system. The amplitude and daily fluctuations 
of the circadian rhythm of RR in group 1 turned out to be the most unstable and 
labile with the emergence of the need for repeated mechanical respiratory support 
(MRS) during intensive therapy. Factors aggravating the condition, reducing 
the effectiveness of hemodialysis and treatment of acute renal failure were 
pneumonia, coma, MODS. Intensive therapy of acute renal failure in children of 
group 3 turned out to be comparatively more effective, in whom, with the same 
concomitant diseases, the functional activity of the urinary system was restored in 
a shorter period of time. The absence of reliably significant correlations between 
changes in respiratory rate and hemodynamics is due, among other things, to the 
effect of stress-limiting therapy with the introduction of tranquilizers and sedative 
medications, which reduced the severity of the compensatory reaction of the 
respiratory system in acute renal failure in children.

Keywords: circadian rhythm, respiratory rate, acute renal failure, children.

Relevance. The degree of participation of the external respiration system in 
the compensatory mechanisms of hemodynamic restructuring and the homeostasis 
system as a whole in the process of adaptation under conditions of anuria caused 
by acute renal failure during a severe systemic inflammatory reaction of the body 
cannot be overestimated. Unfortunately, the most advanced respiratory support 
devices available in clinical practice are not able to fully provide complex, func-
tionally intimately interconnected changes in the external parameters of the res-
piratory system, capable of timely restructuring in the constantly changing condi-
tions of the internal environment of the body, which is in the stressful mobilization 
of protective systems in conditions of general inflammatory conditions. reaction 
to infection, aggravated by the lack of corrective and detoxification function of 
the kidneys in acute renal failure. In this regard, studying and improving methods 
for correcting external respiration is one of the leading tasks in intensive care of 
critical conditions, including those caused by acute renal failure [1-5]. In light of 
the above, we made an attempt to study and evaluate changes in the frequency of 
spontaneous breathing before transfer to mechanical ventilation, as well as after 
restoration of spontaneous adequate breathing in anuria caused by acute renal fail-
ure in children, depending on age, in the process of restoring the excretory activity 
of the urinary system.

Goal of the work. To study age-related features of the circadian rhythm of 
respiratory rate in the anuric phase of acute renal failure in children.

Material and research methods. The data of hourly monitoring of respiratory 
rate (RR) was studied in 33 children with acute renal failure who were admitted 
to the ICU of the National Medical Children’s Center (NMDC) with oligo-anuria 
at the age of 6 months to 18 years. All patients underwent hemodialysis under the 
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control of hemodynamics, acid-base balance, respiratory system, supportive, an-
tibacterial, anti-inflammatory, syndromic corrective intensive therapy. The results 
of the studies were studied in the following age groups: 12 patients aged from 6 
months to 3 years (group 1) were in the ICU for up to 30 days. Group 2 combined 
the results of a study of monitoring data from 14 children aged 3.1 to 7 years (in 
the ICU - 20 days), in group 3 - 7 children aged 7.1-18 years (in the ICU 14 days). 
As presented in Table 1, tubulointerstitial nephritis was diagnosed mainly before 
the age of 7 years, amounting to 27% in group 1 and 30% in group 2. In the major-
ity of patients, predominantly at an older age, the severity of the condition turned 
out to be due to MODS (38% of children). Acute cerebral insufficiency aggravated 
pathological deviations of homeostasis in 28% of children. In 13% of patients over 
7.1 years of age, a chronic disorder of the functional activity of the kidneys was 
discovered for the first time.

Table 1.
  Characteristics of patients admitted to the NDMC, in %. 

Diagnosis 1 group
(3 years)

2 group
(3,1- 7 years)

3 group
(7,1-18 years)

Tubulointerstitial neuritis 27% (9) 30% (10) 3% (1)
glomerulonephritis 9% (3) 9% (3) 6% (2)
Hemolyticouremic syndrome 3% (1) 0 0
Pneumonia 9% (3) 12% (4) 3% (1)
Coma 6% (2) 16% (5) 6% (2)
MODS 3% (1) 18% (6) 16% (5)
Chronic nephrotic syndrome 0 0 13% (4)

Hemodialysis in group 1 was carried out for 18 days, 12 days in group 2, 14 
days in group 3, causing restoration of renal function and improvement of clinical 
and biochemical parameters of patients. Age-related characteristics were mani-
fested in the limitation of the average duration of a hemodilysis session to the 
greatest extent in infants to 3 hours. While in the older groups the duration of each 
procedure increased to 5 hours in group 2 on days 7 and 12, in group 3 - on days 1 
and 14. The duration of each session of the extracorporeal detoxification method 
was determined not only by the degree of blood purification and decongestant 
effect, but also by the state of compensatory resources, which at an early age were 
characterized by a greater tendency to generalize protective reactions, rapid ex-
haustion, and a high risk of complications (AHF, ARF, hemorrhagic syndrome, 
etc. .), that is, anatomical and functional features of early age.

Results and its discussion. As presented in Table 2, on the first day, 41% of 
children in group 1, 50% in group 2 and 14% of children in group 3 needed me-
chanical respiratory support.
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Table 2.
Dynamics of mechanical respiratory support depending on age

Days Total number of patients Mechanical ventilation 
performed

Spontaneous breathing

1 group 2 group 3 group 1 2 3 1 2 3 
1 36% (12) 42% (14) 22% (7) 41% (5) 50% (7) 14% (1) 59% (7) 50% (7) 85% (6)
2 36% (12) 36% (12) 22% (7) 41% (5) 58% (7) 14% (1) 59% (7) 42% (5) 85% (6)
3 36% (12) 33% (11) 15% (5) 41% (5) 63% (7) 40% (2) 59% (7) 63% (4) 60% (3)
4 36% (12) 33% (11) 10% (4) 41% (5) 63% (7) 25% (1) 59% (7) 63% (4) 75% (3)
5 27% (9) 30% (10) 9% (3) 44% (4) 70% (7) 33% (1) 56% (5) 70% (3) 67% (2)
6 27% (9) 27% (9) 9% (3) 44% (4) 77% (7) 33% (1) 56% (5) 22% (2) 67% (2)
7 21% (7) 27% (9) 6% (2) 42% (3) 77% (7) 50% (1) 58% (4) 22% (2) 50% (1)
8 21% (7) 27% (9) 6% (2) 42% (3) 77% (7) 50% (1) 58% (4) 22% (2) 50% (1)
9 18% (6) 27% (9) 6% (2) 42% (3) 77% (7) 50% (1) 50% (3) 22% (2) 50% (1)
10 18% (6) 27% (9) 6% (2) 42% (3) 77% (7) 50% (1) 50% (3) 22% (2) 50% (1)
11 18% (6) 24% (8) 6% (2) 66% (4) 87% (7) 50% (1) 33% (2) 12% (1) 50% (1)
12 18% (6) 21% (7) 6% (2) 66% (4) 100% (7) 50% (1) 33% (2) 0 50% (1)
13 12% (4) 21% (7) 6% (2) 100% (4) 100% (7) 50% (1) 0 0 50% (1)
14 12% (4) 21% (7) 6% (2) 100% (4) 100% (7) 50% (1) 0 0 50% (1)
15 12% (4) 21% (7) 100% (4) 100% (7) 0 0
16 12% (4) 21% (7) 75% (3) 100% (7) 25% (1) 0
17 9% (3) 21% (7) 66% (2) 100% (7) 33% (1) 0
18 9% (3) 21% (7) 66% (2) 100% (7) 33% (1) 0
19 6% (2) 21% (7) 0 100% (7) 100% (2) 0
20 3% (1) 21% (7) 0 100% (7) 100% (1) 0
21 3% (1) 0 100% (1)
22 3% (1) 0 100% (1)
23 3% (1) 0 100% (1)
24 3% (1) 0 100% (1)
25 3% (1) 0 100% (1)
26 3% (1) 0 100% (1)
27 3% (1) 0 100% (1)
28 3% (1) 0 100% (1)
29 3% (1) 0 100% (1)
30 3% (1) 0 100% (1)

Over time, during intensive therapy, among the patients of group 1 with acute 
respiratory failure of the 3rd degree, adequate breathing was observed in 7 chil-
dren in the first 4 days. However, due to the instability of the condition, mechani-
cal ventilation continued in group 1 and on days 13-15 in 4 young children. In 
group 2, 50%, and in the next 2–11 days, more than half of preschool children 
required respiratory support during intensive care. Subsequently, on days 12-20, 
all 100% of patients (7) in age group 2 were transferred to mechanical ventilation 
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before transfer to the clinic at the place of residence. In the older age group, upon 
admission, 14% of children were on mechanical ventilation; in the following days, 
of the two remaining children in the ICU after transfer to the specialized depart-
ment on days 7-14, 1 patient was on mechanical ventilation (Table 2). Table 3 
presents the average data for the assessment of the phase structure of the circadian 
rhythm of the respiratory rate over the observation period, where a significantly 
lower value of the mesor of the circadian rhythm of the respiratory rate was re-
vealed in children of group 2 by 7 breaths per minute, in group 3 by 11 breaths 
per minute, which corresponded to the age-related characteristics of functional 
activity respiratory system.

Table 3
Average values of parameters of the phase structure of the circadian rhythm 

of respiration rate per minute
Groups Mezor In acrophase In bathyphase Amplitude Range of fluctuations 

per day
1    32±5 36±7 29±4 4±2 7±3
2   25±1* 27±1 22±1* 2±0,3 5±1
3   21±1* 23±2* 20±1* 2±1 4±1
*- significantly relative to the indicator in group 1

Table 4.
Dynamics of the mesor of the circadian rhythm of the RR

days 1 group  2 group  3 group 
1 31±1 23±1* 23±1*
2 30±1 24±1* 21±0,4*
3 31±0,8 27±1*● 21±1*
4 31±1 27±1*● 21±1*
5 32±2 24±1* 24±1*
6 29±0,6 25±0,6* 21±1*‴
7 33±1 25±1* 20±1*
8 34±1 26±1* 21±1*
9 33±2 23±1* 21±0,4*
10 39±2● 27±2*● 21±1*
11 42±1● 25±1* 21±1*
12 42±1●    23±2*
13       19±1
14       23±1
18 44±1      
19 36±3      
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20 26±0,6      
21 27±0,9      
22 28±1      
24 26±0,5      
25 28±1      
26 26±1      
27 25±0,6      
28 24±0,7      
29 25±0,6      
30 24±0,6      

Table 5. 
Average circadian rhythm RR per minute 

Hours 1 group  2 group  3 group 
8 31±4 24±1* 22±1*
9 31±4 25±1 21±1*
10 33±6 25±1* 21±1*
11 33±7 25±2 20±1*
12 33±7 25±1 21±1*
13 32±6 26±1 21±1*
14 32±6 25±1 21±1*
15 31±5 25±1 21±1*
16 31±5 25±1 22±2*
17 31±5 26±2 22±1*
18 31±4 26±2 22±2*
19 31±5 26±1 22±1*
20 31±4 25±1 22±1*
21 32±5 25±1 21±1*
22 31±5 25±1 21±1*
23 31±4 25±2 21±1*
24 31±5 25±2 21±1*
1 31±4 26±1 22±1*
2 32±4 25±1 21±1*
3 31±4    21±1*
4 32±4    21±1*
5 32±5    21±1*
6 31±4    21±1*
7 31±4    22±1*

*-significant relative to group 1
‴-reliable relative to group 2
●-reliable relative to the indicator in 1 day
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On the day of admission to the clinic, a tendency towards an increase in the mesor 
of the circadian rhythm of the respiratory rate was revealed in all children. In group 1, 
an increase in the mesor of the circadian rhythm of RR was detected on the 10th day 
by 25%, on the 11th – 35%, on the 12th day – by 35% with transfer to mechanical ven-
tilation due to increasing ARF. After 2 days of MCI, restored spontaneous breathing 
on the 18th day of intensive therapy indicated ARF with a 42% increase in the level 
of the mesor of the circadian rhythm of the respiratory rate with a gradual decrease in 
the studied indicator to the age norm in young patients by the end of intensive therapy 
(Table 4). In group 2, despite the lower value of the mesor of the circadian rhythm 
of the respiratory rate, which is characteristic of this age group, by 8–17 breaths per 
minute on days 1–11 relative to the indicator of group 1, in the next 12–20 days, 
50% of patients required hardware respiratory support. The latter was due to concomi-
tant pneumonia, coma, and MODS, which significantly aggravated the condition of 
preschool-age patients. In group 3, the most pronounced ARF led to the transfer to 
mechanical ventilation of 85% of children in the first 2 days. In the following days, 
the restoration of spontaneous breathing indicated an increase in the effectiveness of 
intensive therapy, when on days 7–14 only one patient remained on the MCI, who, 
after the restoration of adequate spontaneous breathing, was transferred to a special-
ized department on the 15th day. Thus, in group 1, on days 13–15, the increase in ARF 
necessitated transfer to mechanical ventilation with restoration of one’s own breathing 
in the following days (Fig. 1). The most unfavorable condition was identified in group 
2 due to concomitant pneumonia, coma, and MODS. Thus, the factors aggravating 
the condition, reducing the effectiveness of hemodialysis and treatment of acute renal 
failure were pneumonia and coma in children under 7 years of age. Intensive therapy 
for acute renal failure in children of group 3 turned out to be comparatively more effec-
tive, in whom, despite the same concomitant diseases being identified, more advanced 
adaptive, compensatory capabilities associated with the relatively more mature ana-
tomical and functional activity of the immune and other systems made it possible to 
restore the functional activity of the urinary system in a shorter period of time. 

Figure 1. Dynamics of the mesor of the circadian rhythm RR per minute.
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Figure 2. Average circadian rhythm RR per minute

The average circadian rhythm of the respiratory rate in each group correspond-
ed to the age data in terms of respiratory frequency (Table 5, Fig. 2).

Figure 3. Changes in the amplitude of the circadian rhythm of heart rate

The amplitude (Fig. 3) and daily fluctuations of the circadian rhythm of the 
RR in group 1 (Fig. 4) turned out to be the most unstable and labile with the emer-
gence of the need for repeated MRP during intensive therapy.  

Figure 4. Dynamics of daily fluctuations in respiratory rate per minute

The longest inversion of the circadian rhythm of the respiratory rate was in 
group 3 (6 days), in group 1 (5) and group 2 (4 days) (Fig. 5).
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Figure 5. Duration of circadian rhythm inversion

Figure 6. Correlation connections of black holes.

In group 1, a tendency towards increased breathing was revealed with increas-
ing duration of the hemodialysis session (0.61). In group 2, the appearance of a 
tendency to increase breathing was facilitated by an increase in peripheral vascular 
resistance (0.51). In group 3, a tendency towards an increase in respiratory fail-
ure was noted with an increase in DBP (0.57) and MAP (0.52). The absence of 
significant correlations between changes in respiratory rate and hemodynamics is 
most likely due to stress-limiting therapy with the introduction of tranquilizers and 
sedative medications, which reduced the severity of the compensatory reaction of 
the respiratory system in acute renal failure in children (Fig. 6).

Conclusion. On the day of admission to the clinic, a tendency towards an 
increase in the mesor of the circadian rhythm of the respiratory rate was revealed 
in all children. A significantly lower value of the mesor of the circadian rhythm of 
the respiratory rate was revealed in children of group 2 by 7 breaths per minute, in 
group 3 by 11 breaths per minute relative to the indicator in young children, which 
corresponded to the age-related characteristics of the functional activity of the 
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respiratory system. The amplitude and daily fluctuations of the circadian rhythm 
of the respiratory rate in group 1 turned out to be the most unstable and labile with 
the emergence of the need for repeated MRP during intensive therapy. Factors ag-
gravating the condition, reducing the effectiveness of hemodialysis and treatment 
of acute renal failure were pneumonia, coma, and MODS in children under 7 years 
of age. Intensive therapy for acute renal failure in children of group 3 turned out 
to be comparatively more effective, in whom, with the same concomitant diseases, 
the functional activity of the urinary system was restored in a shorter period of 
time. The absence of reliable significant correlations between changes in respira-
tory rate and hemodynamics is due, among other things, to stress-limiting therapy 
with the administration of tranquilizers and sedative medications, which reduced 
the severity of the compensatory reaction of the respiratory system in acute renal 
failure in children. 
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儿童急性肾功能衰竭昼夜节律指数和心率昼夜节律的年龄相关差异
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抽象的。 儿童急性肾功能衰竭的昼夜心率节律时相结构平均值的年龄相关特
征表现为第2组（3.1-7岁）昼夜心率节律中位数下降的趋势， 第 3 组（7.1-18 岁）
的指标显着下降，每分钟减少 27 次。 结果显示，第1组和第3组儿童的明暗时间
交替对心脏功能没有影响，这是由于白天和夜间心率驱动功能的僵化所致。 心脏
活动的代偿性功能活动增加的趋势反映了发生心力衰竭的高风险，而动脉高血压、
呼吸衰竭的进展、血液透析次数的增加以及由于心脏僵硬而导致的平滑度会促进
心力衰竭的发生。 7岁以上儿童急性肾功能衰竭的心率昼夜节律。 昼夜心率节
律的顶峰期峰值的变化在年龄较大的儿童中最为明显，这也可能是由于压力限制
疗法效果较差所致。

关键词：年龄差异、昼夜节律指数、昼夜节律、心率、儿童急性肾功能衰竭。
Abstract. Age-related features of the average values of the phase structure of 

circadian heart rate rhythms in acute renal failure in children were expressed in 
a tendency towards a decrease in the mesor of the circadian heart rate rhythm 
in group 2 (3.1-7 years), a significant decrease in the indicator in group 3 (7.1-
18 years) by 27 beats per minute. It was revealed that there was no effect on the 
heart function of alternating light and dark time in children in groups 1 and 3, 
which was due to the rigidity of the heart rate driver function during the day 
and night. The revealed tendency of compensatory-directed increased functional 
activity of cardiac activity reflects a high risk of developing heart failure, which is 
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facilitated by arterial hypertension, progression of respiratory failure, an increase 
in the number of hemodialysis sessions, and smoothness due to the rigidity of the 
circadian rhythm of heart rate in acute renal failure in children over 7 years of 
age. The shift in the acrophase peak of the circadian heart rate rhythm turned out 
to be most pronounced in children of the older group, which may also have been 
due to less effective stress-limiting therapy.

Keywords: age differences, circadian index, circadian rhythm, heart rate, 
acute renal failure in children.

Relevance. One of the leading pathogenetic mechanisms for the development 
of acute renal failure is a hypersympathotonic reaction, which causes spasm of 
peripheral, including renal, vessels, ensuring the adequacy of compensatory cen-
tralization of blood circulation in conditions of dehydration (hypovolemia) and 
other stress reactions of the body. In healthy people, a certain cyclicity is observed 
in the functioning of the circulatory system: during the day, the heart beats more 
often than at night. One of the objective indicators of physiological cyclicity is 
the circadian index (CI). The calculation is made using the formula: CI = Average 
heart rate during the day (from 7.00 to 22.00) / Average heart rate at night (from 
23.00 to 7.00) The indicator is not affected by the age or gender of the subject. An 
exception is children under 1 year of age: due to the physiological characteristics 
of an infant, the CI may be slightly lower and averages 1.15. In practical medi-
cine, deviations of this index are observed both in the direction of increase and 
decrease. The value of CI is within the range of 1.24 -1.44 USD. (M 1.32 + 0.06) 
is an indicator of the stable autonomic organization of the circadian rhythm of the 
heart. If the indicator persistently deviates downward, we can say that myocardial 
contractility has decreased, and the patient has developed irreversible changes in 
the myocardium and chronic heart failure. A decrease in CI of less than 1.2 is 
observed in diseases associated with autonomic “denervation” of the heart and is 
associated with a poor prognosis and a high risk of sudden death in patients at risk. 
However, in the literature there is not enough information on the dynamics of CI 
in the anuric phase of acute renal failure in children, the change in the indicator in 
depending on age, which served as the basis for this study [1-6].

Goal of the work. To study the features of the circadian index, circadian heart 
rate rhythm in children with acute renal failure during the period of anuria at the 
age of 3.1-7 years.

Material and research methods. We studied hourly heart rate monitoring 
data in 33 children with acute renal failure admitted to the ICU of the National 
Medical Medical Center with oligo-anuria at the age of 6 months to 18 years. All 
patients underwent hemodialysis under the control of hemodynamics, acid-base 
balance, respiratory system, supportive, antibacterial, anti-inflammatory, syndro-



152

Scientific research of the SCO countries: synergy and integration

International Conference

mic corrective intensive therapy. The results of the studies were studied in the 
following age groups: 12 patients aged from 6 months to 3 years (group 1) were in 
the ICU for up to 30 days. Group 2 combined the results of monitoring 14 children 
from 3.1 to 7 years (in the ICU - 14 days), in group 3 - 7 children aged 7.1-18 years 
(in the ICU 14 days), subsequently all children were transferred to the department 
pediatric nephrology. Tubulointerstitial nephritis was diagnosed mainly before the 
age of 7 years, amounting to 27% in group 1 and 30% in group 2. In the majority of 
patients, the severity of the condition was due to MODS (38% of children), mainly 
in older age. Acute cerebral insufficiency aggravated pathological deviations of 
homeostasis in 28% of children. In 13% of patients over 7.1 years of age, a chronic 
disorder of the functional activity of the kidneys was discovered for the first time.

Results and its discussion.

Table 1.
Age-related features of the average values of the phase structure of circadian 

heart rate rhythms in acute renal failure in children (beats per minute)
Groups  Mesor            In acrophase In bathyphase Amplitude Range of fluctuations 

per day
1 126±5 139±7 115±8 13±6 24±10
2 117±7 131±9 104±8 14±5 27±8
3 99±6* 115±12 89±8 15±8 25±11

*-significant relative to the indicator in group 1

Age-related features of the average values of the phase structure of circadian 
heart rate rhythms in acute renal failure in children were expressed in a tendency 
towards a decrease in the mesor of the circadian heart rate rhythm in group 2, a 
significant decrease in the indicator in group 3 by 27 beats per minute. A signifi-
cantly significant difference in heart rate in the acrophase by 22 per minute, in the 
bathyphase by 26 per minute was also observed only between the indicators in 
groups 1 and 3. There were no significant age-related differences in the amplitude 
and daily fluctuations of heart rate (Table 1). On the day of admission, no signifi-
cantly significant age-related differences in the mesor of the circadian rhythm of 
heart rate were detected (Table 2). Only on days 6–14 of intensive therapy was a 
decrease in the tendency to tachycardia in group 2 by 16–12 beats per minute (p < 
0.05). In group 3, the heart rate mesor of the circadian rhythm turned out to be less 
than in group 1 by 16 per minute, remaining significantly less on all subsequent 
days of observation. In the average circadian rhythm, significantly significant age-
related differences were revealed between the indicators of children in groups 1 
and 3, with no effect on heart function during the day and night, which was due to 
the rigidity of the heart rate driver function during the day and dark (Table 3). The 
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latter was confirmed by the results of an analysis of age-related characteristics of 
CI, when the studied indicator in group 1 ranged from 1-0.9, in group 2 1.1-0.9 and 
in group 3 1.1 -0.9* units. (Table 4). 

Figure 1. Dynamics of the mesor circadian rhythm heart rate per minute 
depending on age

Table 2. 
Circadian rhythm mesor 

Days 1 group  2 group  3 group 
1 119±6 122±4 113±5
2 121±3 117±5 105±5*
3 124±3 119±3 98±5*
4 121±3 118±3 93±5*
5 131±2 115±4 105±9*
6 130±2 114±2* 113±6*
7 130±4 116±7* 100±3*
8 132±5 115±3* 96±4*
9 125±3 113±3* 92±4*

10 133±5 112±3* 88±5*
11 131±4 117±5* 97±4*
12 130±2 119±2* 99±9*
13 135±4 122±3* 98±1*
14 135±3 120±4* 91±5*
15 137±3 117±7   
16 132±4 109±5   
17 129±3 115±7   
18 126±6 86±7   
19 130±6 110±11   
20 129±5 91±6   
21 126±6 119±7   
22 126±7 113±11   
23 114±5 132±9   
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24 118±6 126±8   
25 121±4 112±7   
26 111±5 116±6   
27 120±5 137±8   
28 120±7 133±6   
29 122±6 135±8   
30 122±5 117±7   

Table 3 
Average circadian rhythm of HR

Hours 1 group  2 group  3 group 
8 126±7 118±7 100±7*
9 126±7 118±8 99±7*
10 128±9 118±8 105±11*
11 125±9 119±9 100±10*
12 128±7 119±10 99±11*
13 128±8 117±10 100±8*
14 127±9 117±9 99±11*
15 127±8 116±10 104±13*
16 125±7 117±10 102±8*
17 127±7 118±9 100±7*
18 128±6 119±9 100±8*
19 127±7 118±7 99±7*
20 125±7 116±8 100±7*
21 125±7 117±11 99±8*
22 125±7 118±8 97±8*
23 126±6 116±10 100±8*
24 125±6 116±11 98±4*
1 125±5 115±11 99±4*
2 124±6 116±10 97±6*
3 126±6 117±8 97±5*
4 125±6 117±9 96±7*
5 127±7 116±9 97±6*
6 124±6 115±9 96±6*
7 124±6 117±7 95±5*

Table 4 
Circadian HR index

Days 1 group  2 group  3 group 
1 1,0 1,0 1,1
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2 1,0 1,0 1,1
3 1,0 1,0 1,1
4 1,0 1,0 1,0
5 1,0 1,0 1,1
6 1,0 1,0 1,1
7 1,0 1,1 1,1
8 1,1 1,0 1,0
9 1,0 1,0 0,9
10 1,0 1,1 1,0
11 1,0 0,9 1,0
12 1,0 1,0 1,1
13 1,0 1,0 1,0
14 1,0 1,0 0,9
15 1,0 1,1  
16 1,1 1,1  
17 1,0 1,0  
18 1,1 1,0  
19 1,1 1,0  
20 1,0 0,9  
21 1,0 1,1  
22 0,9 1,0  
23 1,0 0,9  
24 1,0 1,1  
25 1,0 1,0  
26 1,0 1,0  
27 1,0 0,9  
28 1,0 0,9  
29 1,1 1,1  
30 1,0 1,1  

*- significant relative to the indicator in group 1.

As shown in the diagram, changes in the mesor of the circadian rhythm of heart 
rate occurred in waves (Fig. 1). Noteworthy is the tendency to increase the am-
plitude of oscillations in older age groups to 20 beats per minute in a near-weekly 
rhythm in group 3 and on days 16–30 in children of group 2. Different levels of 
heart rate fluctuations in the average circadian rhythm were due to anatomical and 
functional reserve capabilities in early (up to 3 years), pre-preschool (3.1-7 years), 
school age (7.1-18 years) in children with acute renal failure (Fig. 2) .



156

Scientific research of the SCO countries: synergy and integration

International Conference

Figure 2. Average circadian rhythm of HR (beats per minute) depending on age.

Figure 3. Age-related features of the dynamics of the circadian index (average 
day/average night) in acute renal failure in children

The study of the characteristics of the dynamics of CI did not reveal age-relat-
ed differences, it was characterized by monotonic waves with fluctuations in the 
range of 1.1-0.9, indicating the absence of differences in the functional activity of 
the sinus node during the daytime and at night, while normally the figure reaches 
1.2 -1.4 units (Fig. 3). 

Figure 4. Dynamics of the amplitude of the circadian rhythm of heart rate
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The most pronounced instability of sinus node function was revealed on day 5 
in children of group 3, and on days 26-28 in children of group 1 (Fig. 4). 

Figure 5. Daily fluctuations in heart rate per minute depending on age

Daily fluctuations in HR in group 3 on day 6 were 70 per minute, in group 1 
on days 26-28 it was 50 per minute (Fig. 5). The longest inversion of the circadian 
rhythm of heart rate was in patients of group 1 - 5 days, in groups 2 and 3 for 4 
days, which as a percentage of the total duration of treatment in the ICU was 16% 
in group 1, 13% in group 2 and 13% in group 3 – 29% (Fig. 6). Thus, the shift 
in the acrophase peak of the circadian heart rate rhythm turned out to be most 
pronounced in children of the older group, which may also have been due to less 
effective stress-limiting therapy. 

Figure 6. Duration of heart rate circadian rhythm inversion



158

Scientific research of the SCO countries: synergy and integration

International Conference

Figure 7. Correlation connections of the mesor of the circadian rhythm of heart 
rate

A direct dependence of MVP on heart rate was found in groups 2 (0.9) and 
3 (0.83). In group 2, a more pronounced tachycardial reaction to effective vaso-
dilator therapy was revealed (decrease in PR-0.83), as well as to an increase in 
CO (0.83) and SV (0.74), that is, an increase in heart rate to the formation of a 
hypercirculatory type of circulatory system function than in groups 1 and 3. The 
latter indicates a more pronounced physiological orientation of the restructuring of 
hemodynamic function to aggravate the inflammatory reaction of the body in chil-
dren of group 2. In group 3, the tendency in arterial hypertension was accompa-
nied by an increase in heart rate (0.82). An increase in the number of hemodialysis 
sessions in group 3 contributed to tachycardia syndrome (0.72).

Figure 8. Correlation connections CI.
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A comparatively more significant slope of the direct dependence of CI on heart 
rate (0.64), CI on RR (0.42), CI on SBP (0.56) and the number of hemodialysis 
sessions (0.47) was observed in children over 7 years of age (Fig. 8). The re-
vealed tendency of compensatory-directed increased functional activity of cardiac 
activity reflects a high risk of developing heart failure, which is facilitated by 
an increase in SBP, progression of respiratory failure, an increase in the number 
of hemodialysis sessions, and smoothness caused by the rigidity of the circadian 
rhythm of heart rate in acute renal failure in children over 7 years of age.

Conclusion. Age-related features of the average values of the phase structure 
of circadian heart rate rhythms in acute renal failure in children were expressed 
in a tendency towards a decrease in the mesor of the circadian heart rate rhythm 
in group 2, a significant decrease in the indicator in group 3 by 27 beats per min-
ute. It was revealed that there was no effect on the heart function of alternating 
light and dark time in children in groups 1 and 3, which was due to the rigidity of 
the heart rate driver function during the day and night. The revealed tendency of 
compensatory-directed increased functional activity of cardiac activity reflects a 
high risk of developing heart failure, which is facilitated by arterial hypertension, 
progression of respiratory failure, an increase in the number of hemodialysis ses-
sions, and smoothness due to the rigidity of the circadian rhythm of heart rate in 
acute renal failure in children over 7 years of age. The shift in the acrophase peak 
of the circadian heart rate rhythm turned out to be most pronounced in children 
of the older group, which may also have been due to less effective stress-limiting 
therapy.
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急性胰腺炎治疗中存在的问题
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抽象的。 总结111例不同引流方法治疗急性坏死性胰腺炎化脓坏死并发症的
临床经验，并对34例采用坏死区被动引流的患者进行回顾性分析。 在现代条件下
使用纱布进行被动引流管引流的方法应该受到限制，因为它们的效率低下，无法将
现有的坏死组织充分引流到网膜囊和腹膜后细胞间隙。 在对照组（34 名患者）
中，采用被动引流术后死亡率为 41.1%（14 名患者），而在主要组（77 名患者）中，
采用现代手术干预方法并使用私人引流系统， 术后死亡率为15.6%（12例）。

关键词：急性胰腺炎，化脓性坏死并发症，手术。
Abstract. The summary of the clinical experience of treatment of 111 patients 

drainage by different methods in purulent-necrotic complications of acute 
necrotizing pancreatitis, with retrospective analysis of 34 patients who used passive 
drainage areas of necrosis. Methods for passive drainage tube drainage with the 
use of gauze in modern conditions should be limited, because of the inefficiency of 
them as adequate drainage at the existing necrotic tissue into the bursa omentalis 
and retroperitoneal cellular spaces. In the control group (34 patients), which was 
used for passive drainage of postoperative mortality was 41.1% (14 patients), and 
in the main group of 77 patients was used modern methods of surgical intervention 
with the use of a private drainage system, and postoperative mortality was 15.6% 
(12 patients).

Keywords: acute pancreatitis, purulent-necrotic complications, surgery.

Introduction.
Treatment of patients with purulent-necrotic complications (PNC) of acute 

pancreatitis (AP) should be individual and depend on the mechanisms of develop-
ment, variants of damage to the abdominal organs, omental bursa and retroperito-
neal cellular spaces, signs of inflammatory reaction syndrome with the predicted 
risk of the disease.



161

上合组织国家的科学研究：协同和一体化

国际会议

Unfortunately, the recommendations of the American pancreatological school 
and according to the generally accepted classification of AP (Atlanta, 1992), and 
then revised in 2012, which pays attention only to localized forms of necrotizing 
pancreatitis (infected pancreatic necrosis, pancreatic abscess and infected pseudo-
cyst) [1,6] .

All complicated forms of necrotizing pancreatitis (prone to the spread of the 
inflammatory process) are absent in this classification, although they constitute the 
main problem of surgical treatment and high mortality.

In recent years, methods of complex treatment of necrotizing pancreatitis have 
been strengthened with blockers of pancreatic secretion against the backdrop of 
a decrease in the number of interventions in the early stages of the disease. But 
these drugs were introduced into the vascular bed, while at the same time there is 
no work on the supply of specific drugs that block the inflammatory cascade of 
inflammatory mediators directly into the organ - the pancreas and its surrounding 
tissues.

Rational opening and drainage of retroperitoneal phlegmons followed by closed 
flow lavage were supplemented by a number of new techniques, including the use 
of programmed necrosequestectomies through the formed omentobursostomy, as 
well as the use of minimally invasive laparoscopic technologies.

Techniques for puncture treatment of complicated postnecrotic pancreatic 
cysts and localized infected forms of AP in the omental bursa are becoming more 
widely used.

At the same time, almost all the main issues of surgical tactics for treating AP 
in the stage of purulent complications remain controversial:

	– there are no clear criteria for the optimal timing of surgical intervention, 
its nature and volume;

	– options for completing the operation;
	– methods for draining foci of necrosis, especially in cases of widespread 

necrotic process.
Therefore, existing methods of surgical treatment (AP) and especially its in-

fected forms, such as localized forms, as well as when retroperitoneal cellular 
spaces are involved, cannot satisfy surgeons with their results. Treatment of pa-
tients with PNC AP is the most problematic section of abdominal surgery. This 
fact is confirmed by high rates of postoperative mortality of 54-72% and the fre-
quency of development of GNO during secondary infection, both of the organ 
itself and of the abdominal cavity and retroperitoneal space [2, 3].

Due to the topographic-anatomical location of the pancreas (P) and its sur-
rounding tissue, a one-stage surgical procedure does not prevent the progression 
of the purulent-necrotic process, both in the omental bursa and in the retroperito-
neal tissue spaces [6].
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The exceptional variety of options for localization, distribution and nature of 
pathomorphological changes in the pancreas, surrounding organs and tissues dur-
ing PNC determine the existence of equally diverse methods of surgical inter-
ventions and methods of their completion - drainage. It is on the stage of rational 
completion of surgical treatment (adequacy of drainage) of a purulent-necrotic fo-
cus that the “interruption” of the likelihood of secondary infection depends [1, 4].

Materials and methods.
This work reflects clinical experience in the treatment of PNC AP using vari-

ous methods for draining foci of infected pancreatic necrosis.
All patients were examined according to generally accepted clinical and labo-

ratory criteria, ultrasound monitoring of the abdominal organs, CT scanning of the 
abdominal cavity, chest radiography, 3-D modeling of the inflammatory process 
in the pancreas itself and its surrounding tissues, developed and put into practice. 
In addition, all patients received standard generally accepted infusion-detoxifica-
tion, antibacterial, anti-secretory, antiulcer, immunomodulatory therapy according 
to Russian protocols for the management of patients with acute pancreatitis.

Patients with complicated forms of AP were divided as follows: fluid forma-
tion of the omental bursa - 14 patients, infected pancreatic necrosis in the form 
of fixed or sequestered areas of the gland and parapancreatic tissue - 24, infected 
pancreatic necrosis with symptoms of abscessation of the retroperitoneal tissue - 
27, widespread retroperitoneal phlegmon - 9, purulent peritonitis – 3.

The surgical techniques used in the main group were as follows: long-term 
closed lavage, programmed relaparotomy, open management of controlled lapa-
rostomy.

The control group consisted of 34 patients with similar complications of AP, in 
whom methods of passive drainage of the infected necrosis focus + programmed 
relaparotomy using gauze-tubular drainages were used.

Results of the study and their discussions.
Depending on our changes in the processes occurring during OP, the entire pe-

riod of practical work was analyzed by periods that were characterized by priority 
changes in our and generally accepted views.

At the first stage, when “active” management tactics were used and surgical 
technologies were used that did not stand the test of time (gauze tamponade, pas-
sive drainage of the omental bursa, pancreatic resection). All this was accompa-
nied by the progression of the purulent-necrotic process and high postoperative 
mortality of up to 80%.

The second stage of our research was characterized by the evidence-based use 
of conservative therapy. During this period, we refused to perform pancreatic re-
sections. However, early necrectomies were still used, followed by passive drain-
age of necrotic areas and the use of gauze swabs, even with their aseptic variants. 
In addition, we had high postoperative mortality rates of up to 75%.
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The next stage was characterized by more significant diagnostic techniques 
(ultrasound, CT, 3-D modeling of the inflammatory process) - surgical interven-
tions were performed according to strict indications and necrosequestrectomies 
were performed at a later date (> 14 days from the moment of the disease).

Surgical interventions undertaken for infected pancreatic cancer should pursue 
the following goals: 1) interrupting the chain of the inflammatory process; 2) 
prevention of progression of the purulent-necrotic process; 3) prevention of the 
formation, late purulent-necrotic complications.

In our work over the past 5 years, we have categorically abandoned the use 
of passive drainage techniques and the use of gauze swabs for PNC. For the fol-
lowing reasons: with passive drainage using tubular drainages made of polyvinyl 
chloride, the latter cease to function after 12-24 hours as they become clogged 
with fibrinous deposits and sequestered necrotic tissues of the pancreas and retro-
peritoneal tissue [5]. The use of tampons is also ineffective in draining purulent-
necrotic lesions, since after 4-6 hours the tampon turns into a “plug” soaked in pus, 
preventing the outflow of purulent exudate from the purulent-necrotic lesion [1], 
which necessitates the need to change tampons to maintain them drainage function 
every 6 hours, and this is an additional injury [6].

A negative attitude towards the use of gauze swabs and drainages was ex-
pressed at the XVI Congress of Russian Surgeons. The decision of the congress 
noted that tamponing of purulent cavities in modern surgery should be extremely 
limited and in many cases completely abandoned, since gauze does not drain foci 
of necrosis and has a negative effect on the process of tissue regeneration.

For the last 5 years, when draining infected foci of necrosis in the omental 
bursa and retroperitoneal space, we have been using our own drainage-sliding 
design, which allows us to maintain a functioning purulent-necrotic cavity for the 
maximum necessary time until it is completely cleansed, with subsequent transi-
tion to traditional tubular-glove drainage. The design is a tubular drainage system, 
which is installed in a purulent-necrotic cavity in a folded state and, when spon-
taneously expanded, takes the form of a purulent cavity that prevents the walls of 
this purulent-necrotic cavity from collapsing and sticking together.

An analysis of drainage in the control group of patients, where gauze-tube 
drainage and passive tubular drainage of purulent-necrotic areas were used, 
showed that in 34 patients in 30 (88.2%) cases there was a need for reinstalla-
tion and revision of areas of purulent-necrotic cavities. With active drainage us-
ing methods of “cleaning” the lumen of tubular drainages, out of 77 patients, 19 
(24.7%) needed to replace the drainage due to the prevalence of the purulent-
necrotic process in the retroperitoneal cellular spaces and at the time of mastering 
their own technique.

Clinical experience has shown that the long-term closed lavage technique is 
more effective in the treatment of localized forms of infected necrosis; compli-
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cated forms of the disease, especially in the form of retroperitoneal phlegmon with 
purulent streaks in the paracolic spaces, “remain” outside the influence of active 
drainage and can lead to the formation of new purulent-necrotic cavities. Indirect 
confirmation of this can be the numbers of forced (“as needed”) relaparotomies 
against the background of closed lavage: with localized forms of the process, they 
were performed in 12% of patients, with widespread forms in 40%.

The method of “open” treatment of infected pancreatic necrosis through an 
omentobursostomy is indicated for localized forms and for phlegmon of the retro-
peritoneal tissue with purulent leaks into the paracolon with additional incisions 
along the mid-axillary line with an entrance into the retroperitoneal space. The 
technique of programmed relaparotomy is indicated for purulent pancreatitis and 
its early intra-abdominal abscesses that do not have a “dense” delimited capsule.

When analyzing clinical observations, it was found that the passive drainage 
method is equally ineffective in providing treatment conditions, regardless of the 
degree of prevalence of the purulent-necrotic process: in localized forms of the 
disease, postoperative mortality was even slightly higher than in common forms 
of purulent pancreatitis (43.5% - 36. 1% respectively).

The main disadvantage of the method of passive drainage of the omental bursa 
is the slow evacuation of purulent-necrotic contents, which led to the persistence 
of severe endotoxicosis, and in some cases, a complete cessation of outflow due 
to blockage of the drains.

In addition, the passive drainage method did not provide the possibility of 
drainage of large sequesters, which determined the need to perform staged necro-
sequestrectomies.

In the control group of patients, postoperative mortality was 14 patients 
(41.1%), and in the main group, where active drainage using a proprietary design 
was used in 12 patients (15.6%).

Conclusions:
1. The main cause of infected aseptic foci of necrosis (pancreatic abscess, pu-

rulent pancreatitis, purulent omentobursitis) of necrotizing pancreatitis is second-
ary infection, developing 3-5 days after passive drainage and the use of gauze 
packing.

2. Repeated surgical interventions in 75% of cases are caused by inadequate 
drainage of the purulent-necrotic focus of the omental bursa and retroperitoneal 
cellular spaces.

3. The method of completing surgery for purulent-necrotizing pancreatitis is 
determined by the nature, localization and extent of the pathological process.

4. Adequate drainage of areas of purulent-necrotic foci, both in the omental 
bursa and in the retroperitoneal cellular spaces, is primarily aimed at interrupting 
the inflammatory process and eliminating moments of secondary infection.
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概括。 痔疮是人类最常见的结肠直肠疾病之一。 它的患病率如此之高，以至
于三分之一的患者需要手术干预。 本文对痔疮患者的病史和痔切除术后并发症
进行了简要分析。 对“大学医学中心”外科手术室（包括阿斯塔纳医科大学外科
疾病科临床基地）总共850例手术、患者的早期和长期手术治疗结果进行了分析。 
将200例吻合器环形痔切除术（SCH）与其他手术治疗方法的效果进行比较。 对环
形吻合器痔切除术后住院或门诊治疗痔疮的术后疼痛进行了调查和分析。

关键词。 痔疮，手术治疗，痔疮切除术，并发症。
Summary. Hemorrhoids are one of the most common coloproctological 

diseases in humans. Its prevalence is so high that every third patient needs surgical 
intervention. The paper provides a brief analysis of case histories of patients 
with hemorrhoidal disease and complications after hemorrhoidectomy. A total 
of 850 operations, early and long-term results of surgical treatment of patients 
operated on in the surgical department of the “University Medical Center”, 
including at the clinical bases of the Department of Surgical Diseases of Astana 
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Medical University, were analyzed. The effectiveness of 200 operation stapled 
circular hemorrhoidectomy (SCH) was compared with other methods of surgical 
treatment. Postoperative Pain in Treating Hemorrhoids on an In- or Out-Patient 
Basis After Circular Stapled Hemorrhoidectomy was investigated and analyzed.

Keywords: Hemorrhoids, surgical treatment, hemorrhoidectomy, complication.

Stapled circumferential hemorrhoidectomy is a commonly used procedure to 
treat hemorrhoidal disease. The surgical technique is essentially equivalent to the 
method that originates from the Longo operation (sutured mucosectomy or Lon-
go procedure). We followed generally accepted recommendations, as well as the 
technique of the operation.

In circular stapled rectal haemorrhoidectomy, a stapler is used to excise an an-
nulus of rectal mucosa above the haemorrhoids. This reduces the size of internal 
haemorrhoids by interrupting their blood supply and reducing the available rectal 
mucosa with the potential to prolapse (Fig. 1; Fig. 2.). 

Figure 1. Insertion of a tube into the rectum, a circular surgical suture before 
applying a stapler suture

(Figure of the operation presented in the public domain, by Jay W. Marks, Thomas 
P. Sokol) https://www.medicinenet.com/stapled_hemorrhoidtomy/article.htm)

Figure 2. Stapler circular device in the rectum
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By contrast, conventional surgical haemorrhoidectomy involves excision of 
haemorrhoidal tissue, anoderm and perianal skin.

Patient satisfaction after CSH is mainly related to postoperative pain and re-
currence of hemorrhoidal symptoms.  According to global statistics, hemorrhoids 
are one of the most common human diseases and the most frequent reason for 
patients to seek a consultation with a colorectal surgeon. [1] 

At the same time, individual researchers acknowledge that currently, even af-
ter many years of research worldwide, there is no complete picture and scale of 
this disease among the population. [2] 

It is widely believed that its prevalence ranges from 100 to 150 individuals per 
1000 adult population, with hemorrhoids accounting for 34 to 41% of the structure 
of colorectal diseases. [3] 

There are numerous methods for treating this disorder, the most common of 
which are the Milligan-Morgan procedure, ligation of hemorrhoidal nodes, and the 
HAL-RAR procedure (Hemorrhoidal Artery Ligation and Recto Anal Repair). [4] 

Each of the aforementioned methods has its own set of advantages and disad-
vantages and may be associated with various early and late postoperative compli-
cations. [5] Recent global data has been comprehensively analyzed and system-
atized in a review article by Romaguera V.P. et al. in 2021. [6]

Thus, among the most frequent complications following operations for hemor-
rhoidal disease, clinicians attribute pain, urinary retention, and among the most se-
vere are bleeding from anorectal wounds, development of purulent-inflammatory 
processes, and strictures of the anal canal. Various combinations of complications 
with significant pain syndrome should also be included in this category. The aim of 
our present study is to examine patient satisfaction based on the operative setting 
(outpatient versus inpatient treatment) in patients undergoing the CSH-operation 
for Grade III or IV hemorrhoids. Not many researchers have studied postoperative 
complications during operations in the hospital and outpatient clinic. For example, 
D. Kovacevic et al. (2021), [7] wrote in his study that so far, various publications 
have been published comparing surgical treatments for hemorrhoids, such as the 
Milligan-Morgan procedure, stapled mucosectomy (Longo procedure), and hem-
orrhoidal artery ligation.

The text then points out that in terms of complication rates, recurrence rates, 
and patient satisfaction, stapled mucosectomy has been proven to be a reliable 
procedure for grade III and IV hemorrhoids, despite a slightly higher recurrence 
rate.  [8,9,10]

In addition, the Longo procedure can be performed safely in an outpatient set-
ting. [11,12]

In most studies, however, clinical success tended to be measured by typical 
clinical endpoints (pain, relapse rate, bleeding, etc.), while eligibility for outpa-
tient treatment was not a parameter of interest. 
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Materials and methods
The results of all patients who underwent SCH for grade III and IV hemor-

rhoids were analyzed retrospectively and prospectively.
A total of 200 people underwent surgical treatment.
The operated patients were selected using random statistical and reliable sam-

pling. They were observed for a total of 2 years.
In our scientific observation, as in other studies, we adhered to the following 

principles.
The decision whether a patient was treated in an out- or inpatient setting was 

based on patient preference and surgeon recommendation. All patients signed an 
informed consent before the operation, allowing for their data to be used for sci-
entific research.

To study postoperative pain, we completely repeated the method of D. Kova-
cevic et al. (2021).

However, unlike the above-mentioned researchers, we examined the operated 
patient at a doctor’s appointment in the clinic or when visiting him at home. 

The questionnaire was filled out on paper during the collection of information 
about complaints, about postoperative history, during the examination of the anal 
and perianal area (for the presence or absence of relapse).

Additionally, postoperative pain was queried using a visual analogue scale 
(VAS - range: 0–10, where 0 = no pain and 10 = worst possible pain). [13] Previ-
ously, in other studies, we found that the occurrence and prevalence of pain after 
different operations differ. For example, in patients undergoing surgery in general 
surgery departments, the prevalence of pain in the lower back, thoracic spine and 
neck increases with age. [14] We do not know what clinical picture of pain is re-
corded after stapled hemorrhoidal surgery, so we conducted our own study.

Statistical Analysis
In our calculations, we used all the indicators and stages of statistical calcula-

tions that scientists from Switzerland made and published in 2021. [7] Compara-
tive analysis of overall satisfaction, complications, and pain intensity with respect 
to the hospitalization setting (in- or outpatient) were performed. All statistical 
analyses were performed using programm Statistica 12 (USA). To evaluate the 
level of influence of the independent variables on the dependent variables, 2 types 
of analyses were conducted (Kendall rank correlation using the Tau-b statistic and 
chi-squared test of independence).	

A retrospective analysis of medical records of patients diagnosed with hemor-
rhoidal disease I-IV stages, treated from 2022 to 2024, was conducted. During this 
period 850 operations were performed on patients aged 18 to 80 years.

Among women, the frequency of surgical interventions was 50.3%, while 
among men it was 49.7%. 
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A total of 400 hemorrhoidectomies were performed using the laser vaporiza-
tion method, 200 CSH method, 150 - surgeries were conducted using the tradi-
tional Milligan-Morgan technique, and 100 hemorrhoidectomies were performed 
by placing ligating rings. 

All methods were compared with each other on the basis of postoperative pain 
and quality of life after surgery. 

Thus, we have determined that а total of 200 consecutives sutured mucosec-
tomy - circular stapled hemorrhoidectomy (CSH) was performed during the study 
period. Of these, complete datasets of 100 patients (hospital) and 100 (policlinic) 
were available for final analysis. The rest of the patients, a total of 650 people 
were excluded by random sampling and other reasons. This cohort (143) included 
people who refused to participate in the observation, who changed their place of 
residence. There were no patients who died after the operation.

The patient collective of each hospital and policlinics was comparable; dis-
similarities were observed only in three variables (proportion of male-to-female 
patients, average age, and proportion of in-patient treatment), which did not affect 
the overall observations and correlations.

Observation results
A total of 45 (45%) reported pain after surgery. Of these, 28 patients had an 

intensity level of 4 or more on the VAS after surgery. The mean pain level was 5.8 
± 1.9. The majority of patients who complained of pain were men (n = 49, 72%). 
The mean VAS score did not differ significantly by gender. There were no differ-
ences or statistically significant correlations between postoperative pain intensity 
and hospitalization setting (inpatient or outpatient).

According to our data, in contrast to other researchers, there were insignifi-
cant differences. For example, by age and pain intensity. In general, pain levels 
decreased with increasing patient age, and patients over 60 years of age never 
reported pain above VAS (Figure 3). 
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Out-patient; R2–Linear = 0.084:  r =0.238; 
p-value 0.05

 ⸎ In-patient-Linear = 0.165:  r = 0.408;
p-value 0.02

Figure 3. Statistical graphs of the correlation between the intensity of postopera-
tive pain and the conditions of hospitalization (inpatient or outpatient).

When examined in outpatient and inpatient settings, there was no significant 
difference in reported pain levels.

Conclusions
Our research and results are consistent with other authors who have suggested 

that patient satisfaction after surgery is more related to pain. In our present study, 
postoperative satisfaction was primarily associated with postoperative complica-
tions such as age-related pain. To a lesser extent, it is related to the place where 
the operations were performed (the operations were performed inpatient or outpa-
tient). Postoperative pain had the greatest impact on patient satisfaction. In our ob-
servation, the average VAS score was 5.8, which is slightly lower than the results 
of other known studies.



172

Scientific research of the SCO countries: synergy and integration

International Conference

References

1. Sheikh P, Régnier C, Goron F, Salmat G. The prevalence, characteristics and 
treatment of hemorrhoidal disease: results of an international web-based survey. 
J Comp Eff Res. 2020 Dec;9(17):1219-1232. doi: 10.2217/cer-2020-0159

2. Gallo, G., Sacco, R., Sammarco, G. (2018). Epidemiology of Hemorrhoidal 
Disease. In: Ratto, C., Parello, A., Litta, F. (eds) Hemorrhoids. Coloproctology. 
Springer, Cham. https://doi.org/10.1007/978-3-319-51989-0_1-1 

3. ShelyginYu.A., Blagodarny L.A., Achkasov S.I. Handbook of Coloproctology. 
- Moscow: LitTerra, 2014. - 596 p.

4. Torrinha G, Gonçalves T, Sousa M, Högemann G, Goulart A, Carvalho AF, 
Leão P. The effects of laser procedure in symptomatic patients with haemorrhoids: 
A systematic review. Front Surg. 2022 Dec 12;9:1050515. doi: 10.3389/
fsurg.2022.1050515  

5. Moldovan C, Rusu E, Cochior D, Toba ME, Mocanu H, Adam R, Rimbu M, 
Ghenea A, Savulescu F, Godoroja D, Botea F. Ten-year multicentric retrospective 
analysis regarding postoperative complications and impact of comorbidities 
in hemorrhoidal surgery with literature review. World J Clin Cases. 2023 Jan 
16;11(2):366-384. doi: 10.12998/wjcc.v11.i2.366

6. Romaguera VP, Sancho-Muriel J, Alvarez-Sarrdo E, Millan M, Garcia-
Granero A, Frasson M. Postoperative Complications in Hemorrhoidal Disease 
and Special Conditions. Rev Recent Clin Trials. 2021;16(1):67-74. doi: 10.2174/
1574887115666200406114218

7. D. Kovacevic, G. Gubler, M. Turina, M. K. Muller, A. Nocito, N. Attigah, M. 
Weber. Postoperative Pain as a Decision-Making Tool in Treating Hemorrhoids on 
an In- or Out-Patient Basis After Stapled Mucosectomy (Longo Procedure). Int Surg 
(2019) 104 (9-10): 461–466. https://doi.org/10.9738/INTSURG-D-19-00012.1

8. Rowsell M, Bello M, Hemingway DM. Circumferential mucosectomy (stapled 
haemorrhoidectomy) versus conventional haemorrhoidectomy: randomised 
controlled trial. Lancet 2000; 355 (9206): 779– 781 

9. Mehigan BJ, Monson JR, Hartley JE. Stapling procedure for haemorrhoids 
versus Milligan-Morgan haemorrhoidectomy: randomised controlled trial. Lancet 
2000: 355 (9206), 782– 785 

10. Ribarić G, Kofler J, Jayne DG. Stapled hemorrhoidopexy, an innovative 
surgical procedure for hemorrhoidal prolapse: cost-utility analysis. Croat Med J 
2011; 52 (4): 497– 504 

11. Diurni M, Di Giuseppe M. Hemorrhoidectomy in day surgery. Int J Surg 
2008; 6 (Suppl 1): S53– S55 

12. Stolfi VM, Sileri P, Micossi C, Carbonaro I, Venza M, Gentileschi P et al 
Treatment of hemorrhoids in day surgery: stapled hemorrhoidopexy vs Milligan–
Morgan hemorrhoidectomy. J Gastrointest Surg 2008; 12 (5): 795– 801



173

上合组织国家的科学研究：协同和一体化

国际会议

13. Funke F. Vergleich Visueller Analogskalen und Kategorialskalen in Offline- 
und Online Design; Magisterarbeit im Studiengang Soziologie am Institut für 
Soziologie des Fachbereichs Sozial- und Kulturwissenschaften der Justus-Liebig-
Universitaet Giessen; 2004

14. Фурсов А.Б., Дюсенбаев Н.Н., Геринг Э.Я., Фурсов Р.А. Боль в спине после 
хирургической операции у больных с ожирением //Материалы Международных 
конференций. Израиль (Тель-Авив, 2020); / В сборнике: Современные 
проблемы науки и образования, Москва, 2020. С. 150-151. https://search.rae.
ru/?string=%C1%CE%CB%DC+%C2+ %D1%CF%C8%CD%C5+%CF%CE
%D1%CB%C5+% D5%C8%D0%D3%D0%C3%C8%D7%C5%D1%CA%CE% 
C 9 + % C E % C F % C 5 % D 0 % C 0 % D 6 % C 8 % C 8 + % D 3 + % C 1 % C E % 
CB%DC%CD%DB%D5+%CE% C6%C8%D0%C5%CD%C8%C5% CC&type= 
title&mode=search&selino=1



174

Scientific research of the SCO countries: synergy and integration

International Conference

DOI 10.34660/INF.2024.30.80.172

斯塔夫罗波尔州立医科大学学生睡眠障碍的评估
ASSESSMENT OF SLEEP DISORDERS IN STUDENTS OF 

STAVROPOL STATE MEDICAL UNIVERSITY

Arova Sofia Vitalievna
Student 
Stavropol State Medical University
Vlasova Yulia Gennadievna
Student 
Stavropol State Medical University
Raevskaya Anastasia Igorevna
Assistant 
Stavropol State Medical University

抽象的。 睡眠对于维持身体的所有生理功能起着关键作用。 睡眠障碍是现
代社会的常见问题之一。 医学生最容易出现睡眠障碍，这与精神、心理和身体的
高压力有关。 对斯塔夫罗波尔国立医科大学的学生进行了一项研究，以确定睡眠
障碍的频率，结果表明，大多数学生都有白天嗜睡的情况，因此他们在学习中注意
到了问题。 该研究还确定了主要的睡眠时间型。 建议在制定培训计划时考虑所
获得的信息，以保持未来医生的高水平教育。

关键词：睡眠障碍、医学生、睡眠时间型、生物节律。
Abstract. Sleep plays a key role in maintaining all physiological functions of 

the body. Sleep disturbance is one of the common problems of modern society. 
Medical students are most susceptible to sleep disorders, which is associated with 
high mental, psychological and physical stress. A study was conducted among 
students of the Stavropol State Medical University to determine the frequency 
of sleep disorders, which showed that the majority of students have daytime 
sleepiness, and for this reason they note problems in their studies. The study also 
determined the predominant chronotype. It is recommended that the information 
obtained be taken into account when drawing up training programs to maintain a 
high level of education for future doctors.

Keywords: sleep disorder, medical students, chronotype, biorhythms.

Sleep is one of the foundations of a healthy lifestyle. Sleep patterns are central 
to numerous human physiological functions, particularly learning, memory con-
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solidation, neurocognitive function, and mental health. It is impossible not to em-
phasize the special influence of sleep and wakefulness on life processes, because 
it is in sleep that the body is restored [1].

Purpose of the study: to determine the frequency of sleep disorders and iden-
tify the most common chronotype among students of the Stavropol State Medical 
University (StSMU).

Materials and methods of research. The study included 87 4th year students 
of the Faculty of Medicine, 79 (90.8%) women, 8 (9.2%) men. The average age 
was 21.4±0.06 years. A questionnaire has been developed that includes 2 sec-
tions: the first, consisting of 53 questions and containing data on age, gender, 
the presence of bad habits, high blood pressure, the presence of hallucinations, 
nightmares, asthma attacks, pain or leg cramps at night, heartburn, coughing or 
difficulty breathing after waking up, irritability, night sweats, headaches in the 
morning, excess weight, feeling paralyzed after waking up; the second section is 
the Horn-Ostberg test for determining chronotype, which contains 23 questions. 
Testing took place online. Statistical processing was carried out using Microsoft 
Excel software.

Results. It was noted that 21.8% (n=19) of respondents had bad habits, 19.5% 
(n=17) of students were overweight.

To the question “Do you have difficulty falling asleep?” 39.1% (n=34) of re-
spondents answered in the affirmative; 28.7% (n=25) of students are afraid of not 
falling asleep. Thoughts that are “spinning” in the head prevent 51.7% (n=45) of 
respondents from falling asleep. 52.9% (n=46) of survey participants noted that 
they worry about trifles and cannot relax, 16.1% (n=14) wake up at night and can-
not fall asleep, and 23% (n=20) wake up earlier in the morning than they would 
like and cannot fall asleep again. It takes 48.3% (n=42) of respondents more than 
half an hour to fall asleep.

40.2% (n=35) indicated a decrease in emotional background; 34.5% (n=30) 
of respondents answered affirmatively to the statement “my friends and family 
members say that I am often grumpy and irritable.”

9.2% (n=8) of respondents note the presence of snoring and at least once sud-
denly woke up with a feeling of lack of air, 2.3% (n=2) – stopping breathing 
during sleep. 13.8% (n=12) of respondents noted increased night sweats, rapid 
heartbeat or interruptions in heart function at night. 3.4% (n=3) of students expe-
rienced increased blood pressure.

Morning headache bothers 31% (n=27) of survey participants. Sleep during 
colds worsens in 34.5% (n=30) of students. Daytime sleepiness is experienced 
by 73.6% (n=64) of respondents, problems with concentrating during study are 
observed in 70.1% (n=61), and 27.6% (n=24) responded that they experience dif-
ficulties in studying due to drowsiness. 29.9% (n=26) of respondents often report 
“fog” in their heads.
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16.1% (n=14) with sudden strong emotions (anger or surprise) feel severe mus-
cle weakness in the limbs. 51.7% (n=45) of students had a “waking dream”. To 
the statement “I fell asleep during or immediately after a sudden physical effort,” 
21.8% (n=19) of medical students answered in the affirmative. Sometimes, when 
falling asleep, 17.2% (n=15) of respondents experienced hallucinations. To the 
statement “I have to make a lot of effort to carry out daily duties,” 40.2% (n=35) 
of respondents answered “yes”; 12.6% (n=11) of students fell asleep while laugh-
ing or crying. Nightmarish dreams were noted immediately after falling asleep in 
29.9% (n=26) of respondents. 25.3% (n=22) fall asleep several times during the 
day, 60.9% (n=53) have periods of overwhelming sleepiness during the day when 
they fall asleep despite their best efforts to stay awake. Episodes of feeling a para-
lyzed body after waking up (I was fully conscious, but could not move) in 28.7% 
(n=25) of the survey participants.

19.5% (n=25) of respondents confirmed the presence of frequent heartburn 
(burning sensation behind the sternum, in the throat), waking up at night with 
a feeling of sour or bitter taste in the mouth 9.2% (n=8), and 11.5% (n=10) are 
forced to use antacids almost every week due to stomach problems. 28.7% (n=25) 
of respondents have a hoarse voice in the morning. 9.2% (n=8) indicated night 
attacks of coughing or difficulty breathing; 13.8% (n=12) of survey participants 
answered affirmatively to the statement “I often have a sore throat.” 3.4% (n=3) 
suddenly wake up at night with a feeling of suffocation and cannot breathe for 
some time.

During periods of lack of physical activity, 16.1% (n=14) felt muscle tension 
in the legs, 40.2% (n=35) of students (or their loved ones) noticed twitching of 
the limbs during sleep. The statement “I was told that I often “shudder in my 
sleep”” was affirmative in 25.3% (n=22) of cases. At rest or while falling asleep, 
13.8% (n=12) of people note the occurrence of unpleasant burning sensations or 
crawling sensations in their legs. 20.7% (n=18) of respondents had pain or cramps 
in the legs at night. Sometimes 24.1% (n=21) of respondents could not lie quietly 
at night due to discomfort in their legs and were forced to move them to relieve 
symptoms. 19.5% (n=17) of students woke up with the feeling that their muscles 
were stiff or sore. To the statement “even if I slept all night, I feel sleepy the next 
day,” 64.4% (n=56) of survey participants answered in the affirmative.

Among the 87 students surveyed, the predominant chronotype was “pigeon” 
- 63 participants (72.4%), in second place was “owl”, 20 students (23%), in third 
place was “lark”, 4 respondents (4.6%).

Discussions. According to the literature, the prevalence of sleep disorders 
ranges from 22% to 65%. They are associated with the influence of a number of 
endogenous and exogenous factors, including chronic diseases such as hyperten-
sion, diabetes mellitus and coronary heart disease [8]. Symptoms of stress - in-
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creased fatigue, insomnia, excessive daytime sleepiness, anxiety, irritability and 
depression, characteristic of medical students, are much less common among peo-
ple engaged in physical labor [6]. Research shows that 70–76% of medical stu-
dents have poor sleep quality. Sleep disorders in young people affect learning and 
intellectual-mnestic functions, affect behavioral patterns and social functioning. 
Therefore, in the last decade, much attention has been paid to the problem of sleep 
disorders at a young age [2,9].

Sleep disturbance is a change in the quality and/or quantity of physiological 
sleep. Existing types of sleep disorders include: insomnia (insomnia), narcolepsy, 
obstructive sleep apnea syndrome, periodic movement disorder of the limbs, circa-
dian rhythm disorder [4,8]. Insomnia or insomnia has become a pressing problem 
among medical students. Due to the high academic load, stress and responsibility 
associated with their future profession, many students experience sleep disorders. 
This not only reduces their quality of life, but can also negatively impact their aca-
demic and professional performance. To effectively solve the problem of insomnia 
in medical students, an integrated approach is required. This includes psychother-
apy, lifestyle modification, and the introduction of prevention programs at the 
educational level. An in-depth study of the psychophysiological status of students 
will allow us to better understand the mechanisms of the development of insomnia 
in young people studying at medical universities. This will make it possible to de-
velop targeted recommendations for educational institutions to create conditions 
that promote normalization of sleep in students [7,10].

Also, one of the important reasons for disturbances in sleep and wakefulness is 
the peculiarity of circadian rhythms. The daily routine of modern students is aimed 
at motivated social adaptation to the educational process, while medical students 
are under greater psychophysiological stress, because the amount of information 
that they absorb over 5-6 years of study corresponds to at least 3 cycles of higher 
education. Long-term “overload” contributes to the adjustment of lifestyle to the 
requirements of the educational process, which is often accompanied by a disrup-
tion of the “biological clock” of circadian rhythm and sleep. In chronobiological 
observations, daily cycles are characterized by chronotype, which is assessed us-
ing questionnaires - they make it possible to determine the individual characteris-
tics of the daily cycle and the nature of adaptation to the daily routine [3].

Chronotype is the individual characteristics of the body’s daily rhythms, a 
type of temporary organization determined by the human constitution. Since an-
cient times, people have thought about the fact that a person has certain biological 
rhythms, on which a person’s daily routine and life as a whole depend, but only in 
1939 did the American neurophysiologist N. Kleitman begin the scientific study of 
this issue, suggesting the existence of a basic 24- clock rhythm of sleep and wake-
fulness. Next, the Swedish psychologist O. Oquist began studying chronotypes, 
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and also developed the first questionnaire to determine them, in which 3 types 
were considered: “larks” - they get up early, are most active and productive in the 
first half of the day; “pigeons” - approximately 55% of people belong to them, 
average between a lark and an owl; “night owls” - get up late, fall asleep late, feel 
best in the evening and at night [5].

According to the study, 64 (73.6%) respondents indicated daytime sleepiness, 
and 61 (70.1%) had problems with their studies due to sleepiness. This may be a 
consequence of impaired sleep quality or lack of quantity, which is caused by men-
tal, psychological and physical stress. Morning headache in 27 (31%) respondents 
can also be caused by a violation of the quantity and quality of sleep; such students 
were recommended to keep a headache diary. 46 (52.9%) students worry about 
trifles and cannot relax. Medical students who experience sleep disturbances as-
sociated with high levels of anxiety and stress are advised to eat a healthy diet, 
adhere to a “study and rest” regime, play sports, daily walks in the fresh air, avoid 
caffeine-containing products, and consult a psychologist.

An important role in reducing the quality of life of medical students is played 
by such sleep disorders as obstructive sleep apnea syndrome, signs of which were 
noted in 2 (2.3%) people, restless legs syndrome - in 12 (13.8%) respondents, 
sleep paralysis - in 25 (28.7%), hallucinations when falling asleep - in 15 (17.2%) 
students, nightmares - in 26 (29.9%). For such students, consultation with a neu-
rologist is recommended.

The quantitative and qualitative characteristics of sleep can be affected by so-
matic diseases, such as gastroesophageal reflux disease (GERD), signs of which 
can be suspected in 17 (19.5%) respondents, noting heartburn after sleep, diseases 
of the cardiovascular system - in 12 (13.8%) of students note interruptions in heart 
function at night, 3 (3.4%) have high blood pressure, and 17 (19.5%) respondents 
are overweight. Such students are recommended to consult with specialized spe-
cialists - a therapist, gastroenterologist, cardiologist, endocrinologist.

Poor quality and lack of sleep can also cause headaches, dizziness, problems 
with the gastrointestinal tract, frequent infectious diseases, decreased performance 
and concentration, and weight gain. 35 (40.2%) students often experience sadness, 
apathy and emotional burnout. To prevent the occurrence of such problems, we 
recommend implementing activities to teach sleep hygiene, increase awareness of 
the importance of healthy sleep, and implement insomnia and sleep quality screen-
ing programs for students.

As a result of the analysis of the chronotype test, it turned out that the per-
formance of most students increases during the daytime, namely between 12 and 
16 hours. Biological rhythms play a vital role in the lives of students, therefore, 
knowledge of the chronotype and adherence to the regime, physical and mental 
activity taking into account individual characteristics and the development of in-
ternal biorhythms can have a positive effect.
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Conclusion. The study determined the high incidence of sleep disorders 
among students of Stavropol State Medical University. The identified problems 
can significantly affect the quality of life, health and education of young people. 
Analyzing the types and causes of sleep disorders in students, and then taking 
appropriate measures to prevent and eliminate these problems will help maintain 
not only high academic performance, but also the physical and mental health of 
medical students. Also, during the study, the chronotype that prevailed among 
medical students of Stavropol State Medical University was determined. Knowing 
your own chronotype is of great importance for every student, since thanks to it, 
you can properly plan your day, as well as distribute responsible work in such a 
way as to perform it productively.
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抽象的。 研究学生的心理情绪状态水平是现代教育体系亟待解决的问题之
一。 当前，由于学业负担增加，持续暴露在压力因素下，学生的心理水平有恶化的
趋势，例如教育课程中信息量大，需要在短时间内掌握并直接学习 ，准备考试。 
为了避免学生神经系统资源的耗尽，有必要制定适当适应压力因素的建议。

关键词：抑郁、焦虑、幸福感、活动、情绪、心理情绪状态、学生。
Abstract. Studying the level of psycho-emotional state of students is one of 

the pressing problems of the modern education system. Currently, there is a 
tendency towards a deterioration in the psychological level of students due to 
increasing academic loads, continuous exposure to stress factors, such as large 
amounts of information in the educational program, the need to master it in a 
short period and, directly, preparation for the examination session. In order to 
avoid depletion of the resources of the nervous system of students, it is necessary 
to create recommendations for adequate adaptation to stress factors.

Keywords: depression, anxiety, well-being, activity, mood, psycho-emotional 
state, students.
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The health status of students is a pressing problem of modern education. Dur-
ing the examination period, many vital systems (cardiovascular, nervous, endo-
crine, etc.) of the body undergo a number of changes due to stress, anxiety and 
depression. Any inadequate stimulus (internal or external) that causes a protective 
biological reaction is called stress. Prolonged exposure to emotional stress causes 
chronic fatigue, which negatively affects human health. Often, pathophysiological 
complications arise as a result of stress, and medical students exposed to it have 
a higher likelihood of such disorders as apathy and anxiety. A number of studies 
indicate that stress is a decisive factor in the development of depression. Depres-
sion is a mental disorder manifested by depression, depression, melancholy and 
low mood [15]. Anxiety is episodic manifestations of worry, apprehension, and 
disturbance of peace. Most people with anxiety describe it as a feeling of nervous-
ness and worry [7,9,13]. As of 2019, the number of people with anxiety disorders 
in the world was estimated at 301 million people [8, 9]. The problem of anxiety 
and depressive disorders among medical students is quite relevant [1]. The main 
factors of student stress are a large amount of material studied, final colloquiums 
after each cycle, interaction with patients in clinical disciplines, and others [2,6].

The prevalence of mental disorders among students of medical universities, 
according to various authors, varies from 2.2% to 29.0%, depression - from 6.0% 
to 66.0%, anxiety - from 7.7% to 65.5% [10]. Thus, the above determines the 
relevance of this work, the purpose of which was to study the psycho-emotional 
state among students during the examination period, as well as to substantiate the 
possibilities of increasing the adaptability and stress resistance of future doctors at 
the stage of their training at the university.

Purpose: to study the psycho-emotional state of students and substantiate the 
possibilities of increasing the adaptability and stress resistance of future doctors at 
different stages of their training at a medical university.

Material and research methods. The study base was the Stavropol State 
Medical University (StSMU) and the North Caucasus Federal University (NCFU). 
The study involved 160 students (80 men and 80 women) in their 4th year at St. 
State Medical University and North Caucasus Federal University. The age cate-
gory of respondents is from 20 to 23 years. The assessment of the level of psy-
cho-emotional state took place in 2 stages. At stage 1 - a month before the session 
and at stage 2 - during the winter examination session. Exclusion criteria were the 
presence of bad habits, use of medications, somatic or mental pathologies, and 
pregnancy.

To solve the problems, the following research methods were used: theoretical 
analysis of information sources, testing, measurement of blood pressure (BP) and 
heart rate (HR), Hospital Anxiety and Depression Scale (HADS), the “state of 
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health-activity-mood” (SAM). For statistical processing of scale data, Student’s 
t test was used.

Results. From the results of psychological tests (Figure 1-4) aimed at assess-
ing the psycho-emotional state, it follows that not only during the session period, 
but throughout the entire academic year, medical students are exposed to signifi-
cantly greater stress factors than students of other universities. Examinations play 
a special role in the negative impact on the psycho-emotional state of students.

Figure 1. Results of testing students on the HADS scale before the session

Figure 2. Results of testing students using the SAM questionnaire before 
the session

The results of testing for all indicators of the psycho-emotional state at the 
first stage among students of lower universities by score levels were satisfactory 
(anxiety - 5.5 points, depression, self-sensitivity - 4.8 points, activity - 4.4 points, 
mood -6 points, compared with those that were obtained at the second stage anxi-
ety - 8 points, depression - 8.3 points, well-being - 4.0 points, activity - 3.8 points, 
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mood - 4.4 points (Fig. 1-4 It was found that that against the background of stress, 
students developed somatic disorders: 102 (64%) students began to experience 
headaches, 78 (49%) students noted the appearance of tachycardia and chest pain, 
59 (37%) noted an increase in systolic and diastolic blood pressure There was a 
need to seek psychological help during the session among 64 (40%) students.

Figure 3. Results of students testing on the HADS scale during the session

Figure 4. Results of testing students using the SAM questionnaire during the ses-
sion

Discussion. Students with a high level of negative influence on the psy-
cho-emotional state in all respects exhibit the following clinical symptoms: sud-
den changes in mood; during “downturns” they often experience a lack of energy, 
feel the need to stay in bed or the need for additional sleep, and experience a lack 
of motivation to study ( this affects a decrease in academic performance), often 
or constantly feel sadness, melancholy, or are in a state of depression, apathy, 
and their performance is impaired. Typically these “downs” last for several days, 
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sometimes several weeks. In addition, they may experience periods of “normal” 
mood (between mood swings) during which mood and energy levels feel “normal” 
but performance is impaired. During “ups” they can take on a lot of tasks at the 
same time, which they do not have time to complete at the same time, they become 
very talkative, sociable, their behavior seems strange or irritates others, they sleep 
less, are more able to take risks, and take on several tasks at the same time.

Strong psycho-emotional overexcitation (negative emotions) causes, first of 
all, activation of higher autonomic centers, including the ergotropic nuclei of the 
hypothalamus (mainly the posterior nuclei), and, in general, activation of the sym-
pathetic nervous system. This increases the functionality of the cardiovascular and 
respiratory systems, and skeletal muscles. At the same time, there is an increase 
in the activity of the trophotropic nuclei of the hypothalamus, which increases the 
activity of the parasympathetic system and thereby provides high possibilities for 
restoration processes aimed at maintaining homeostasis in the body. Activation 
of the sympathoadrenal system (SAS), as the main stress-releasing system, in re-
sponse to the occurrence of psycho-emotional stress promotes an increase in the 
level of catecholamines (adrenaline, norepinephrine, dopamine), which regulate 
blood pressure and heart rate, and interaction with adrenergic receptors [4]. The 
SAS also stimulates the release of renin, which leads to increased resistance, sodi-
um and water retention, and increased blood pressure. Proof of this was the results 
of measurements of blood pressure and heart rate in the examined students during 
preparation for the session, the average values of which were 135/90 mm. Hg and 
92 beats/min, respectively. Increased activity of the sympathetic nervous system 
leads to an increased risk of developing cardiovascular pathologies due to narrow-
ing of the coronary vessels and reflex increased cardiac activity [4,12].

Thus, the stress experienced by medical students may be caused by the edu-
cational process associated with obtaining a medical specialty, studying various 
disciplines, and being in the academic system for a long time. In addition, most 
medical students do their internships in teaching hospitals, with direct contact with 
patients. Medical students are more likely to face excessive stress, anxiety, depres-
sion and anxiety due to factors such as longer stays in university and hospitals, 
more rigorous academic syllabus, strain in clinical practice as well as pre-exam 
period.

Conclusion. The examination session is a strong stress factor for students, 
which is manifested in the deterioration of their psycho-emotional state, which, in 
turn, affects the effectiveness of preparation for exams and academic performance. 
The results of the study indicate the need to create programs for socio-psycholog-
ical support for students, focused on helping in overcoming emotional problems 
that arise at various stages of education. Students are advised to maintain a healthy 
lifestyle, not resort to bad habits, and observe sleep-wake biorhythms. In order to 
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avoid depletion of the resources of the nervous system of students, it is necessary to 
create recommendations for adequate adaptation to stress factors, not only for them-
selves, but also for teachers: professional communications of teachers should convey 
exclusively positive emotions, shaping the psychological health of students.
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抽象的。 本文讨论了哈萨克斯坦运输活动数字化的问题。 作者提供了描述
国家政策和交通基础设施数字化框架内数字化转型条件的数据。 分析了通过数
字技术改善和协调交通运输业发展的可能性。

关键词：交通运输业信息化、交通运输服务、交通运输、交通运输、交通物流系
统。

Abstract. The article discusses the issues of digitalization of transport 
activities in Kazakhstan. The authors present data characterizing the conditions of 
digital transformation within the framework of state policy and the digitalization 
of transport infrastructure. The possibilities of improving and coordinating the 
development of the transport industry through digital technologies are analyzed.

Keywords: informatization of the transport industry, transport services, 
transport, transportation, transport and logistics system.

Today, digital technologies are being integrated into all sectors of the econo-
my, including the transport industry. This trend is observed everywhere. Digitali-
zation of the transport industry is a continuous process of introducing modern dig-
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ital technologies and innovations to optimize the operation of the transport system. 
With the development of information technology and communication networks, 
transport is becoming more intelligent and efficient. 

Most developed countries prioritize the direction of digital transformation 
within the framework of public policy, which is manifested in the development of 
various strategically important government programs.

Thus, the purpose of the State Program “Digital Kazakhstan” [1] is to increase 
the rate of economic growth, improve the quality of life of the population through 
the introduction of digital technologies, as well as create conditions for the transi-
tion of the economy to a new level. The Digital Kazakhstan program identifies key 
development vectors to achieve this goal:

Digitalization makes it possible to improve the management of transport infra-
structure, ensure faster and safer delivery of goods and passengers, reduce costs 
and improve the quality of service. Digitalization of transport infrastructure is 
the process of introducing modern digital technologies into the field of transport 
in order to increase efficiency and safety. With the development of information 
technology, the Internet of Things and artificial intelligence, the opportunities for 
improving transport infrastructure are becoming wider [2].

Achieving this goal implies moving along two development vectors:
“Digitalization of the existing economy” - providing a pragmatic start con-

sisting of specific projects in the real sector, launching projects on digitalization 
and technological re-equipment of existing sectors of the economy, government 
agencies and the development of digital infrastructure.

“Creating the digital industry of the future” - ensuring long-term sustainability, 
launching the digital transformation of the country by increasing the level of hu-
man capital development, building institutions for innovative development and, in 
general, the progressive development of the digital ecosystem.

The program defines 17 main tasks to achieve the goal, one of which is: “dig-
italization of transport and logistics” and “smart cities”. The program also defines 
5 areas of implementation:

“Digitalization of economic sectors” is the direction of transformation of tradi-
tional sectors of the economy of the Republic of Kazakhstan using breakthrough 
technologies and opportunities that will increase labor productivity and lead to an 
increase in capitalization.

The “transition to a digital state” is the direction of transforming the functions 
of the state as an infrastructure for providing services to the public and business, 
anticipating its needs.

“Implementation of the digital Silk Road” is a direction for the development 
of high–speed and secure infrastructure for data transmission, storage and pro-
cessing.
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“Human capital development” is a direction of transformation, covering the 
creation of a so-called creative society to ensure the transition to new realities - the 
knowledge economy.

“Creation of an innovative ecosystem” is the direction of creating conditions 
for the development of technological entrepreneurship and innovation with stable 
horizontal links between business, the scientific sphere and the state. The state will 
act as a catalyst for the ecosystem, capable of generating, adapting and introducing 
innovations into production.

One of the key areas of digitalization of transport infrastructure is the introduc-
tion of smart traffic management systems and intelligent vehicles. This includes 
the use of sensors, artificial intelligence and data analytics to optimize traffic flow 
and prevent accidents.

Another important aspect of the digitalization of transport infrastructure is the 
development of mobile applications and online services that simplify the process 
of ordering transport, buying tickets and tracking cargo. Thanks to digital technol-
ogies, people get access to more convenient and faster ways to move and commu-
nicate with transport companies.

A well-organized transport and logistics infrastructure is a trigger for the de-
velopment of the economy by reducing transport costs for the delivery of goods 
from the manufacturer (seller) to the consumer.

To get the maximum effect from the development of the infrastructure of com-
munication networks, it is necessary to simultaneously develop the transport con-
nectivity of the territory both through the development of all types of transport 
communication and reducing its cost, and through the development of the infra-
structure for the shipment and delivery of goods. 

It should be noted that currently our country has a highly developed network 
of railways, but at the same time an insufficiently developed network of highways 
and expensive air transportation. Multimodal transcontinental cargo transportation 
from Europe to Asia is developing, but there is also great growth potential here. 
There is a small volume of sea and river transportation, which also has undiscov-
ered growth potential.

Analysis of the global experience of digitalization of the economy:
In the United States, the first standards for an intelligent transport system were 

developed in the mid-90s of the last century. In the period from 2002 to 2012, 
the National Intelligent Transportation System program was implemented in the 
United States. 

In Japan, the creation of an intelligent transport system began in the 70s of 
the last century with scientific research, which later were designed as a socially 
oriented program to improve national welfare. 

In 2007, China adopted the “Strategy for the Development of China’s Intel-
ligent Transport System”. The corresponding tasks for the development and im-
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plementation of intelligent transport system services are reflected in the five-year 
plans for the development of the Chinese economy.

To ensure further growth of the transport and logistics infrastructure, the intro-
duction of an intelligent system is required, which will affect:

increasing transit potential through vehicle management;
ensuring transport safety through the rapid processing of information and the 

development of optimal management solutions.
The experience of foreign countries demonstrates that an increase in cargo traf-

fic can be achieved, including by optimizing paper document management, using 
the international standard “E-freight”, in the process of air cargo transportation, as 
well as the development of multimodal transportation.

The problems of the industry lie in several dimensions and relate to the internal 
and external contours:

- low control of transit and import cargo;
- the lack of the ability to monitor, analyze and predict all types of transporta-

tion for decision-making;
- underdeveloped logistics infrastructure.
The above-mentioned problems lead to both the non-use of transit potential 

and the creation of barriers to the development of domestic production.
In order to transit data and participate in the global market for the development 

of digital services, the construction and placement of data centers will be carried 
out. Multilateral partnership with telecom operators of neighboring countries will 
be developed with the creation of a modern, productive and scalable transport 
infrastructure capable of providing telecommunications traffic in the directions of 
Russia, China and Central Asia [3].

Digitalization of transport infrastructure has great potential to improve the 
lives of citizens, reduce harmful environmental impacts and increase the com-
petitiveness of the economy. Therefore, the introduction of digital technologies 
into the transport industry is a necessary step for its modern development and 
improvement [4]. 

Digitalization of the transport infrastructure makes it smarter and more adapt-
able to changing conditions. Cities can implement traffic management systems 
that, based on data on the movement of cars and pedestrians, optimize flows and 
reduce travel time. Communication technologies between vehicles and infrastruc-
ture can improve safety and reduce the number of accidents.

Digitalization also contributes to the development of public transport and mul-
timodality – the ability to use several modes of transport within a single trip. Pas-
sengers get access to information about timetables, routes and public transport 
services through mobile applications and online platforms.

Digitalization of transport infrastructure improves the conditions for environ-
mentally sustainable mobility. The introduction of electric vehicles, car sharing 
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and the development of e-commerce contribute to reducing environmental pollu-
tion.

In general, digitalization of transport infrastructure is a key component of the 
future of smart cities and modern transport systems. It optimizes resources, in-
creases passenger comfort and reduces the negative impact of transport on the 
environment. Such a wide spread of digitalization processes is associated with 
the rapid growth of digital technologies and their active implementation into life. 
In order to maintain a competitive advantage both on the world stage and within 
the state, many countries approve government programs providing for “digital” 
projects. The obvious advantages of which are:

bridging the gap between countries, regions within the country;
expanding the spatial boundaries of the economy;
increasing the mobility of both business and citizens’ lives;
increasing the degree of “openness” of the economy, etc.
At the moment, the issue of digital transformation of the entire transport and 

logistics infrastructure is one of the key issues on the agenda of the Eurasian Eco-
nomic Commission [5]. In relation to the transport complex, it is possible to use 
“Industry 4.0” technologies, which include: automation of business processes, the 
Internet of Things, signal processing technologies, etc. The introduction of such 
technologies undoubtedly contributes to the economic growth of a particular re-
gion, as well as strengthening the competitive advantage of the state.

The introduction of technologies of “smart roads”, “smart transport”, and other 
various innovations in transport inevitably contributes to improving the efficiency 
of the entire transport infrastructure. So, the positive effects include: reducing traf-
fic congestion, eliminating traffic jams; improving vehicle safety; increasing the 
mobility of the population, etc.

The introduction of elements of an intelligent transport system is also part 
of the process of digitalization of transport infrastructure. The components of an 
intelligent transport system are: automated measuring devices (vehicle weighing, 
etc.), an automatic toll collection system, recognition of climatic conditions, video 
monitoring, an automatic detection system for traffic violations, etc. 

Intelligent systems, including technologies using artificial intelligence, are 
able to increase the volume of auto cargo transportation both within the region 
and within the framework of international communication; increase traffic flow; 
improve the quality and safety of transport infrastructure, strengthen control over 
compliance with traffic rules, road safety; reduce the death rate as a result of road 
accidents, etc. [6].

Digitalization of the transport and logistics system is the process of introduc-
ing modern digital technologies and innovations to optimize the management and 
control of the movement of goods and transport. 
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This process includes the use of various digital tools such as cargo tracking 
systems, sensors for monitoring the condition of vehicles, software for managing 
logistics processes and many others. 

Digitalization makes it possible to improve the efficiency and transparency of 
the transport and logistics system, reduce costs and delivery time, and improve the 
quality of customer service. 

In general, through the integration of digital technologies and the transpor-
tation process, transportation companies can manage their resources more effi-
ciently, optimize routes, improve demand forecasting and improve overall system 
performance.
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抽象的。 本文描述了新建和改建铁路规划和剖面计算机辅助设计的一般模
型和方法。 新建和改建铁路的规划和剖面的一般模型由分段线性函数表示。 
新建和改建铁路平面轮廓计算机辅助设计的通用方法是基于多因素分析综合、层
次多层次系统理论和复杂系统分解原理。 后者可以消除由于历史前后的存在而
设计计划和剖面的困难。

关键词：近似、计算机辅助设计、规划、纵向剖面、新建和改建铁路、分段线性
函数、效率准则、复杂系统分解、多元分析、分层多级系统理论。

Abstract. The article describes the general model and method of computer-
aided design of the plan and profile of both new and reconstructed railways. 
The general model of the plan and profile of new and reconstructed railways is 
represented by piecewise linear functions. The general method of computer-aided 
design of the plan and profile of new and reconstructed railways is based on the 
synthesis of multifactor analysis, the theory of hierarchical multi-level systems and 
the principle of decomposition of complex systems. The latter makes it possible to 
eliminate the difficulties of designing a plan and profile due to the presence of 
pre- and post-history.

Keywords: approximation, computer-aided design, plan, longitudinal profile, 
new and reconstructed railways, piecewise linear functions, efficiency criterion, 
decomposition of complex systems, multivariate analysis, theories of hierarchical 
multilevel systems.

Automation of the design of new and reconstructed railways has been carried 
out in Russia since the early 50s of the last century. The first work in this direction 
was aimed at creating dialogue (interactive) systems in which design decisions 
according to the plan and profile are developed by an engineer, and the calcula-
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tion of technical and economic indicators is carried out by a computer. The main 
disadvantage of such systems was a significant amount of subjectivity in design 
decisions, depending on the knowledge and experience of the engineer.

Since the early 70s of the last century, further work on automated design of the 
plan and profile of new and reconstructed railways was aimed at the use of mathe-
matical programming methods. The greatest results were achieved at TsNIIS (now 
VNIITS) in the application of nonlinear programming methods - the gradient pro-
jection method [1, 2]. The main disadvantage of the latter was the specification of 
the initial approximation designed by the engineer, which limited its widespread 
use in design institutes.

At the present stage, in the practice of computer-aided design, interactive sys-
tems with a highly developed interface are also used, both for calculations and for 
the preparation of graphic documentation (Robur Topomatic, CREDO, etc.).

The article describes the general model and method for automated design of 
the plan and profile of new and reconstructed railways, developed by the author on 
the basis of piecewise linear functions and theories of multicriteria problems and 
hierarchical multi-level systems [3, 4].

The plan and profile of the axis of the new and reconstructed railways are rep-
resented by a family of straight and circular curves of the second, and in plan, of 
the third order. For a general idea when designing a plan for new and reconstructed 
railways in the early stages, you can limit yourself to presenting the plan only with 
straight and circular curves (second-order curves) and not taking into account tran-
sition curves (third-order curves), but ensure the possibility of their arrangement 
by designing straight lines and circular curves of sufficient length.

The starting lines for designing a plan for a new and reconstructed railway are, 
respectively, the angular diagram of the main line and the angular diagram of the 
existing plan (1).

 – for circular curves
– for straight lines (1)

Logically, the starting lines for designing the profile of the new and recon-
structed railways are, respectively, the profile of the ground according to the plan 
of the new railway and the profile of the existing rail head (ERH) of the recon-
structed railway.

The mathematical model of piecewise broken lines are piecewise linear func-
tions, defined, for example, by the set of coordinates of their vertices [4].

The general model of the plan and profile of new and reconstructed railways is 
represented by the coordinates of the vertices of broken lines:

• model of the original piecewise broken line

• design piecewise broken line model
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Restrictions are imposed by SP [5] both directly on the coordinates of the 
design lines (applicates - the total angles of rotation in the plan and marks in the 
profile), and on their derivatives:

a) limitation on the curvature (slope) of the elements of the design line

b) limitation on the length of design line elements
– in respect of

 – in profile
where Sp(j), Sp(j+1) – picketing j and j+1 design line fractures;

lп(j), lп(j+1), T(j), T(j+1) – lengths of transitions or tangents of vertical curves, 
at j and j+1 points (boundaries) of the j-th element of the plan or profile;

lmin – the minimum length of a direct insertion or a circular curve between the 
ends of the transitions or tangents of the vertical curves of the j-th element of the 
plan or profile.

c) limitation on applicates of the design line
•	 in respect of
At ρ > ρmax (f﻿ig. 1) size of applicates αp(j) at the j-point from the condition of 

the rational position of the element of the design line (plan) with the value of cur-
vature with ρp = ρmax will be equal to 

                                   (2)
where ρp, K(j) – respectively, the curvature and length of the j – plan element;

ωe – area of the angular diagram within – j element of the existing plan.
Equality (2), corresponding to the rational position of the project plan element 

within the j-element of the existing plan according to the criterion min∑∆i = 0, 
causes breaks along the boundaries of the element equal to (3)

(3)
and which can be considered as “working marks” of the design plan for the recon-
structed railway.

Figure 1. Limitations on “working marks” along the boundaries of plan elements
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Depending on ∆α(j), the shift at the j-point of the existing plan will be equal 
to (4).

(4)
Hence, the restrictions on the “working marks” of the design plan for the re-

constructed railway are determined as follows (5).
(5)

where ∆(j) – shift constraint at the j-point of the existing plan (original line).
Restrictions on “working marks” can be ignored when designing a plan for a 

new railway
•	 in profile
When designing the longitudinal profile of new and reconstructed railways, 

restrictions on working elevations at any point are specified explicitly. Hence, the 
elevation of the design line Zр(j) must satisfy the inequality (6)

                                       (6)
where Zp(j), Zc(j) – respectively, applicates of the design and original lines at the 
j-point;

Zогр(j) – limitation on working marks at the j-point.
d) The SP limitation on the difference in slopes of adjacent elements of the lon-

gitudinal profile of new and reconstructed railways, which is the angle of rotation 
in the vertical plane, is analogous to the limitation on the length of the element, 
since the tangent of the vertical curve depends on it (the difference in slopes).

e) limitation on the distance between fractures (boundaries) of plan and profile 
elements (7)

                                     (7)
where S(j,k) – the distance between the j-break of the profile and the k-break of the 
plan of the operating railways;

Tв(j) – tangent of the vertical curve at the j-fracture of the profile;
lп(k) – length of the transition curve at the k-turn of the plan, i.e. for a k-circular 

curve.
The numerous requirements and restrictions described above imposed by the 

joint venture [5] on the plan and profile of new and reconstructed railways, when 
expressed quantitatively, act as criteria, the main of which are the restrictions on 
the maximum curvature and slope, the minimum length of a direct insertion be-
tween adjacent curves, the difference in slopes of adjacent longitudinal profile 
elements and many others.

Solving multicriteria problems in order to obtain an optimal solution is, in the 
general case, impossible. Therefore, the general method for automated design of 
the plan and longitudinal profile of new and reconstructed railways is developed 
based on the Pareto principle, according to which, first, a conditionally optimal 
solution is designed according to one or more main criteria, after which adjust-
ments are made according to all other criteria.
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One of the main criteria is the criterion of rationality of the design element of 
the plan (profile) to the original (8).

                               (8)

where (l) Z(l),Z pc  
– applicates of the original and project piecewise linear func-

tions;
L – length of the designed section.
Another main criterion is the criterion for the curvature (slope) of the elements 

of the plan and profile of new and reconstructed railways (9)
      (9)

The method of computer-aided design of the plan and longitudinal profile of 
new and reconstructed new railways includes the following steps:

I. Recognition of the boundaries of plan elements and profiles of new and recon-
structed railways based on the analysis of the original lines (recognition of fractures).

II. Enlargement of short elements of the plan and profile of new and recon-
structed railways (generalization of elements).

III. Calculation of the position of plan elements and profiles of new and re-
constructed railways according to a variety of main criteria within the designated 
boundaries with the formation of gaps (decomposition).

IV. Conjugation of discontinuous plan elements and profiles of new and recon-
structed railways in order to eliminate gaps between elements.

V. Adjustment of the associated plan and profile of new and reconstructed 
railways according to many other criteria.

The theoretical foundations of each stage of the general method of comput-
er-aided design of the plan and profile of new and reconstructed railways are out-
lined below.

Recognition of the boundaries of design plan elements and profiles of new and 
reconstructed railways

Recognition of the boundaries of design plan elements and the profile of new 
and reconstructed railways is carried out on the basis of an analysis of the original 
lines. Signs of the boundaries of plan and profile elements are the points of sign 
change (left/right for the plan and descent/ascent for the profile) and the values of 
the element parameters: curvature (for the plan) and slopes (for the profile) within 
areas with the parameters of the elements of the same sign.

The criterion for recognizing the boundaries of plan and profile elements (frac-
tures) based on a change in the sign of curvature or slope, respectively, is the min 
or max of the original piecewise broken lines (10)

                               (10)
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Figure 2 shows an example of recognizing the boundaries of elements (frac-
tures) based on a change in the sign of curvature or slope of the elements, respec-
tively, of the plan or profile. The numbers of the design line points, which are min 
and max, are written to the vector )(mMPL .

MPL (8) = {1, 2, 4, 10, 15, 16, 19, 20} - vector MPL of numbers of points of 
original lines, which are the boundaries of plan and profile elements.

Figure 2. 

Recognition of the boundaries of elements (breaks) of the design plan and the 
profile of new and reconstructed railways by the amount of curvature and slope is 
carried out on the basis of the use of a general method for studying any phenom-
ena, for example, natural ones [6], the essence of which is to divide the phenom-
enon into global and local components, “ BACKGROUND” and “RESIDUE”, 
respectively.

In Fig. Figure 3 shows a section of the original line between - “min” and - 
“max” with the parameters of elements of the same sign (curvature or slope), the 
average value of which is less than the limit and will correspond to the “BACK-
GROUND” and is equal to (11)

                         (11)
where: , respectively, the ordinates and chainage of adja-
cent “min” and “max” of the original line.
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Figure 3. Localization of fractures by the amount of curvature (slope) 
of the elements

The “RESIDUE” ordinates are defined as the difference between )(iZc  and 
the value of “BACKGROUND”

       (12)
where: )(iZ∆  – ordinate “RESIDUE” at i-point; )(iZc  - ordinate of the original 
line at the i-point; )(iSc  - i-point chainage; i - point number that takes values 

)1(),( +mMPLmMPL  (см. рис. 2).
The “min” and “max” points of the “remainder” graph of the original lines 

are the boundaries of the plan and profile elements, respectively, according to the 
amount of curvature (radius) or slope of the elements.

Thus, as a result of the analysis of the initial lines according to the direction of 
the turning angles and the magnitude of the curvature, according to the sign and 
magnitude of the slopes, the boundaries of the elements of the plan and profile of 
new and reconstructed railways will be assigned. For plan and profile elements 
with similar parameter values, it is necessary to check the possibility of their en-
largement (generalization).

2. Generalization of baselines for computer-aided design plan or profile of new 
and reconstructed railways

Generalization is carried out in order to fulfill the requirement of the joint 
venture to ensure the maximum possible lengths of elements. The criterion for 
generalization is to ensure at each point normalized deviations (shifts) of the gen-
eralized element from the original one.

Generalization is performed using the “tube” method developed by the author 
[7]. Let, on the set of elements of the original line )(SZG , in the section between 
j - «min» and j+1- «max», the curvature (slope) between which is less than ρmax 
(imax), restrictions “from above” and “from below” are defined from the condition 
of ensuring normalized deviations at each point. The “above” constraint is the 
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upper bound, the “bottom” constraint is the lower bound and are denoted, respec-
tively, )(sup SZ  and )(inf SZ  (fig. 4).

Charts )(sup SZ  and )(inf SZ  form a “tube” of restrictions, which represents an 
infinite set of positions of a generalized element of the design line, the analysis of 
which is carried out by dividing it into 4 subsets:

Figure 4. Generalization of baselines

Let’s calculate the difference between the function graphs )(sup SZ , )(inf SZ  and 
generalized element, we get two arrays of numbers )(),( infsup ii mm δδ , determined by 
the formula (13).

(13)

where 1, +∈ jji  – internal point number;
m – number of a subset of positions of the generalized element, m = 1, 4.
Then, if for any point 1, +∈ jji  inequality holds

0)()( inf
*

sup ≥ii mm δδ                                              (14)
then the section of the design line between j, j+1 points is generalized by one ele-
ment.

If for arrays  there is at least one point i at which 
0)()( inf

*
sup <ii mm δδ                                               (15)

then the generalized element goes beyond the limits of the “tube” of restrictions.
But, for subsets M1 and M4 it is possible to vary the initial marks )(SZG  at 

constant Gρ , and for subsets M2 and M3 - on the contrary, with values Gρ  ​​at 
constant )(SZG .

By varying the marked parameters, the generalized element of the design line 
between j, j+1 points can be “returned” to the “tube” of restrictions.
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If generalization of the original set of elements between j-“min” and j+1-
“max” is impossible, the “tube” method will give the original boundaries of these 
elements.

3. Calculation of elements of a discontinuous plan or profile, new and recon-
structed railways

The calculation of elements of a discontinuous plan or profile of new and re-
constructed railways is carried out on the basis of the principle of decomposition 
of complex systems within the boundaries of elements assigned at the stages of 
recognition and generalization, and regardless of the position of adjacent elements 
on the left and right, which allows one to overcome one of the main difficulties in 
designing a plan and profile of new or reconstructed railways: presence of pre- and 
post-history.

Decomposition of complex systems involves determining the rational position 
of a plan or profile element within the designated boundaries according to a variety 
of main criteria, which includes a criterion for the amount of curvature (slope) of 
the element (K1) and a criterion for the rationality of design elements to the orig-
inal ones (K2), i.e.

 
 As  equal to the areas of the corresponding trapezoids, 

applicate )(Z 1p l  is equal 

lll c /)
2

()(Z
2

1p
ρω −=

where: ωc- area of the trapezoid of the approximated element; ρ,l – respectively, 
the curvature and length of the approximating element.

In general, the rational position of plan elements or profiles of new and recon-
structed railways in sections with a maximum value of curvature (slope) can be 
found by an iterative method based on the following two properties:

1. When )()(Zp jZj c= , the profile volume of excavation work has a maximum 
value.

2. Function 
 
has one extremum, which is reached at [7].

 Figure 5 shows an example of searching for a rational position, for example, 
an element of the plan of a new railway with curvature according to the angular 
diagram of the main course (L.N.R.).

We accept the initial position of the design line element corresponding to the 
-point, the value of the efficiency criterion in which it has the maxi-
mum value.

The curvature of the i - plan element will be equal to
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Figure 5. 

We accept the value ρi corresponding to the standard value of the radius of the 
curve established by the SP from the condition 

                             
(16)

With a step α∆  we change the value )( jsα  and thereby Qпроф, which will tend 
to the min point. We continue the procedure until the condition is met

Qпроф (n + 1)> Qпроф (n)                                      (17)
where: Qпроф (n + 1), Qпроф (n)– accordingly, the volume of excavation work at n + 
1 and n – iterations.

Position of the design element on n – iteration will correspond to the minimum 
value of the efficiency criterion.

Carrying out similar calculations for each element, we obtain a discontinuous 
plan (profile), the discontinuities of which indicate the presence of a pre- and post-
history.

4. 4. Mating elements of a discontinuous plan or profile
The pairing of elements of a discontinuous plan or profile of a new and recon-

structed railway is carried out by solving a system of two linear equations with 
two unknowns. The equations of the system are the direction vectors of the l-th 
element of the conjugate plan (profile) and the j-th element of the discontinuous 
plan (profile).

0
0

222

111

=++
=++

CZBSA
CZBSA                                           (18) 

where: 111 ,, CBA  - coefficients of the general equation of the straight line pass-
ing through the last element of the conjugate line; 222 ,, CBA  - the same, passing 
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through the next element of the breaking line; S, Z - respectively, chainage and 
applicate of the point of intersection (conjugation) of elements.

The coefficients of the general equations of straight lines are determined 
through the chainage and applicates of fractures (boundaries) of mating elements 
according to the formulas 

   
The coefficients of 111 ,, CBA  the last element of the conjugate line are equal to 

the coefficients of 222 ,, CBA   j-1 – the element of the breaking line.
The solution to the system of linear equations (8) can be found using one of the 

well-known methods, for example, the Gauss method.

∆
∆

=
SiS )(

    ∆
∆

=
ZiZ )(

                                     
 (19)

where: ZS ∆∆ ,  - determinants of the system that are partial in S and Z; Δ is the 
general determinant of the system (8) 

22

11

BC
BC

S =∆
 22

11

CA
CA

Z =∆
 22

11

BA
BA

=∆
                             

(20)

Solution of the system of linear equations (18), i.e. the intersection point must 
be within the mating elements

)1()1()( +≤+≤ jSiSiS ppp                                    (21)
Afterwards, it is necessary to adjust the elements of the conjugate line accord-

ing to many other criteria.
5. Adjustment of elements of the associated plan or profile
The theoretical basis for adjusting the elements of a conjugate design line is 

presented in two aspects.
The first aspect is related to the adjustment of the elements of the conjugate de-

sign line in order to return the solution to the point “min” of the objective function, 
which deviated from it due to the conjugation of the elements of the discontinuous 
line; it consists in calculating the new position of each element of the conjugate 
line within the new boundaries from the condition  or min  

1
→∆∑

N

i
 and 

the constant value of curvature element.
As a result, a new discontinuous design line will be obtained, the magnitude 

of the discontinuities along which will be significantly smaller than in the initial 
calculation.

Next, you need to again pair the elements of the broken line and clarify the 
boundaries of the elements of the conjugate line. It is obvious that at each such 
step the magnitude of the gaps and deviations of the boundaries of the elements 
will tend to 0.



205

上合组织国家的科学研究：协同和一体化

国际会议

As a result of adjusting the elements of the conjugate design line, the minimum 
value of the goal function  ( min  

1
→∆∑

N

i
)  -  will be ensured - i.e. the 

solution is returned to the point “min”.
The second aspect is associated with the adjustment of the elements of the con-

jugate line, adjusted according to the “min” of the objective function, according to 
a variety of other criteria that meet the norms and requirements of the joint ven-
ture, and non-violation of the criteria of the main set for the amount of curvature 
(slope) of the elements of the plan or profile, both new and reconstructed railways.

The physical meaning of adjusting the elements of the conjugate line accord-
ing to a variety of other criteria is to return a solution that is rational according to a 
set of main criteria to the admissible region that meets all criteria, with a minimal 
increase in the objective function. Adjustment for a variety of other criteria is car-
ried out in several stages and consists of identifying elements, boundary or internal 
points of these elements that do not meet any criterion from the remaining set of 
criteria. By changing the curvature or length (boundaries) of these elements at any 
stage of correction, it is necessary to ensure the fulfillment of the violated criterion 
and the preservation of all criteria achieved at the previous stages of correction and 
the criterion ρ ≤ ρmax (i ≤ imax) from the set of main criteria.

The limited scope of the article did not allow us to present the results of auto-
mated design of the plan and profile of sections of new and reconstructed railways.

Based on the general method of designing the plan and profile of new and 
reconstructed railways, pilot versions of computer-aided design programs were 
developed, which were used in course and diploma design and to justify the main 
design decisions of real railway transport facilities.

References

1. Struchenkov V.I. Methods for optimizing routes in CAD for linear structures. 
- M.: SOLON-Press, 2014, - 272 pp.: ill.

2. Struchenkov V.I. Mathematical foundations of road route optimization on a 
computer. - On Sat. scientific proceedings of VNIITS “Issues of designing railways 
using computers”, issue 74, M., 1974. pp. 84-91.

3. Bogdanov A.I. Mathematical model of the longitudinal profile of the route of 
new railways // Design of the development of a regional railway network: collection 
of articles. scientific tr. / ed. V.S. Schwarzfeld. – Khabarovsk: Publishing house of 
FESTU, 2018. – Issue. 6. – 185 p. : ill.

4. Bogdanov A.I. Computer-aided design of reconstruction of the plan of 
operating railways: Transport of the Asia-Pacific region, - scientific journal ed. 
Yu.A. Davydova - Khabarovsk: Publishing house of FESTU, 2016. – p. 39-44.



206

Scientific research of the SCO countries: synergy and integration

International Conference

5. SP 119.13330.2012 “1520 mm gauge railways. Updated edition of SNiP 32-
01-95”. - M.: Ministry of Regional Development of Russia, 2012.

6. Berlyant A.M. The image of space: map and information. - M., Mysl, 1986 - 
240 p.

7. Polosin Yu.K. Methods for optimal design of railway routes. – L., 1965, – 171 
p.



207

上合组织国家的科学研究：协同和一体化

国际会议

DOI 10.34660/INF.2024.66.88.176
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抽象的。 为了促进建筑业的发展，需要监控俄罗斯国家标准和国际标准。
监测建筑行业的国家和国际标准可确保遵守监管要求、更新标准、改进技术流

程并增强公众对建筑行业的信心。
关键词：监测、标准、测试方法、建筑材料。
Abstract. To promote the development of the construction industry, it is 

necessary to monitor Russian national standards and international standards.
Monitoring national and international standards in the construction industry 

ensures compliance with regulatory requirements, updating standards, improving 
technological processes and increasing public confidence in the construction 
industry.

Keywords: monitoring, standard, test methods, building materials.

Comparison between GOSTs and international standards in the field of deter-
mining the construction properties of natural stone materials is an important task 
for scientists and builders. Understanding the differences between these standards 
allows for harmonization and improvement of the quality of materials and designs, 
and facilitates the international exchange of experience and technology.

These studies are carried out in various scientific institutes, universities and 
laboratories throughout Russia, such as the Institute of Structural Mechanics and 
Aerodynamics named after M.T. Kalashnikov, Scientific Research Moscow State 
University of Civil Engineering, St. Petersburg State University of Architecture 
and Civil Engineering and at the Ingush State University at the Department of 
Construction Disciplines.
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Research in this area is carried out by V.D. Staroverov at the St. Petersburg 
State University of Architecture and Civil Engineering, (4), and K.M. Uzhakhov 
at the Ingush State University (5).

When comparing GOSTs and international standards in the field of construc-
tion properties of natural stone materials, scientists and builders pay attention to 
differences in test methodology, determination of material characteristics and oth-
er technical parameters. They also take into account the context of the materials’ 
use, safety and environmental sustainability requirements.

Differences in test methodology, material characterization and other technical pa-
rameters play an important role in the evaluation and comparison of building materi-
als. Here are some of the key aspects that scientists and builders pay attention to:

Differences in test methods used in GOSTs and international standards to de-
termine the frost resistance of natural stone materials may include the following 
aspects:

Test methods: Different standards may prescribe different test methods for as-
sessing the frost resistance of stone materials. For example, GOST may determine 
frost resistance using the freeze-thaw cycle method, while an international stand-
ard (eg ASTM) uses alternative methods such as low-temperature strength testing 
methods.

Test Conditions: Different standards specify different test conditions, such as 
ambient temperature and humidity, test duration, and number of freeze-thaw cy-
cles. These differences may affect test results and interpretation of data.

Evaluation of results: The standards provide different criteria for evaluating 
the results of frost resistance tests. For example, one standard may determine frost 
resistance based on changes in the mass or volume of a sample, while another 
standard evaluates changes in the mechanical properties of a material after testing.

Measurement methods: Standards may also differ in the methods for measur-
ing parameters characterizing the frost resistance of a material, such as compres-
sive strength, bending strength or other mechanical properties. This affects the 
accuracy and comparability of results between different standards.

It is important to note that differences in test methods may be due to both tech-
nical characteristics of materials and operating conditions, as well as differences in 
approaches to standardization between different countries and regions. To ensure 
comparability of test results, it is important to carefully analyze the requirements 
of each standard and, if necessary, conduct additional comparative studies.

For example, the basic requirements for frost resistance of natural stone are 
formulated in domestic standards (GOST 9479-2011, GOST 30629-2011) and 
foreign standards (EN 12371), etc.

GOST 9479-2011 Interstate standard “Rock blocks for the production of fac-
ing, architectural, construction, memorial and other products. Technical condi-
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tions” (1) and GOST 30629-2011) “Materials and facing products from rocks. 
Test methods” (2) consider testing methods for natural stone materials.

Standards GOST 9479-2011 “Building materials and products for them. Test 
methods for frost resistance” and GOST 30629-2011 “Facing slabs and slabs for 
cladding walls and floors” do not contain specific recommendations regarding the 
number of cycles of alternating freezing and thawing to assess the frost resistance 
of natural stone materials.

These standards typically specify test methods as well as requirements for test 
results (for example, the rate of change in mass, strength, and other material char-
acteristics). However, the specific number of freeze-thaw cycles is usually not 
specified directly in the standards, since it may depend on a number of factors, 
including the climatic conditions of the region, the type of material, its chemical 
composition, and many others.

Instead, the number of freeze-thaw cycles may be determined based on indus-
try or region-specific recommendations or practices, as well as scientific research 
and experience. Typically, engineers and manufacturers use test results and rec-
ommendations from organizations or institutes specializing in building materials 
research to decide the number of freeze-thaw cycles needed to evaluate the frost 
resistance of a particular material.

If a sample of a natural stone material, such as Alkun Stone, can withstand 
more than 45 freeze-thaw cycles with less than 25% strength loss, this is usually a 
good indicator of its frost resistance and suitability for use as a cladding material 
on a building façade.

International standards specify a specific number of cycles.
Yes, some international standards may indeed specify specific values for the num-

ber of cycles of alternating freezing and thawing when testing the frost resistance of 
materials. For example, ASTM C666/C666M “Standard Test Method for Resistance 
of Concrete to Rapid Freezing and Thawing”(3), which is used to determine the frost 
resistance of concrete, requires a minimum of 300 freeze-thaw cycles.

Such specific guidelines on the number of cycles can help standardize the test-
ing process and ensure comparability of results between different laboratories and 
countries. However, it is important to understand that these values may vary de-
pending on the specific standard and the material to which it applies.

It turns out that international standards put forward more stringent require-
ments.

Yes, in some cases international standards may be more stringent than national 
standards. This may be due to the desire to improve quality, safety and standard-
ization on an international scale. For example, in the case of frost resistance of 
natural stone materials, international standards provide for a higher number of 
freeze-thaw cycles or more stringent quality assessment criteria.
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This is especially important for building materials such as cladding boards 
used on building facades, where durability and environmental resistance are im-
portant. Therefore, international standards set more stringent requirements to en-
sure high quality and safety standards are met.

However, it is important to note that international standards do not in all cases 
impose more stringent requirements. Sometimes they can be similar or even less 
strict, especially if we are talking about regional features or the specific require-
ments of individual countries. In any case, when choosing a standard for a particu-
lar project, it is important to take into account its requirements and comply with 
them, thus ensuring the quality and reliability of the materials used.

When choosing a standard for testing the frost resistance of natural stone mate-
rials such as limestone, it is important to pay attention to the specific requirements 
set out in the selected standard and adapt them to the specific operating conditions 
and project requirements.

Thus, how should practitioners act and what should they primarily focus on?
Practitioners in the field of construction and the use of building materials must 

consider a number of factors when selecting standards and assessing the conform-
ity of materials to requirements. Here are some basic principles to guide them:

Analysis of Specific Project Requirements: Practitioners should carefully con-
sider project requirements, including climatic conditions, environmental charac-
teristics, building type, and other factors that may influence the selection of mate-
rials and standards.

Comparison of national and international standards: They must analyze both 
national and international standards to determine which best meets the project 
requirements and provides the required level of quality and safety.

Consideration of experience and best practices: Practitioners can draw on ex-
perience and best practices in the industry based on research, practical experience 
and recommendations from professional organizations.

Risk Assessment: It is important to evaluate the risks associated with the selec-
tion of specific materials and standards, including potential negative consequences 
for the safety, durability and cost of the project.

Collaboration with experts: Practitioners can consult with experts in the field 
of construction and standardization to obtain professional assessment and advice 
on the selection of materials and appropriate standards.

Legal Compliance: It is important to consider the laws and regulations govern-
ing construction and materials used in your particular country or region.

Essentially, practitioners must take into account all of the above factors and make 
decisions that best suit the specific conditions and requirements of the project.

All responsibility falls on practitioners in choosing methods and criteria for 
assessing the suitability of building materials.
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Yes, construction practitioners do bear significant responsibility for the se-
lection of methods and criteria for assessing the suitability of building materials. 
Their decisions can significantly affect the quality, safety and durability of the 
final construction project. This is why it is important that they demonstrate high 
professionalism and follow best practices:

Expertise and Knowledge: Practitioners must have in-depth knowledge of con-
struction, materials science, standardization and technical regulation. This helps 
them make informed decisions when choosing methods and criteria for evaluating 
building materials.

Project Requirements Analysis: They must carefully study the project require-
ments, including functional, aesthetic, climatic and economic aspects, to deter-
mine the most appropriate evaluation methods and criteria.

Risk Assessment: Practitioners should evaluate the potential risks associated 
with the selection of specific assessment methods and criteria. This helps to avoid 
problems and unwanted consequences in the future.

Professional Judgment: Occasionally requires making difficult decisions under 
conditions of uncertainty. Practitioners must exercise professional judgment and 
make decisions based on available information and experience.

Collaboration and consultation: It is important to share experiences and con-
sult with colleagues, experts and specialists in the field to gain additional knowl-
edge and advice when making decisions.

Compliance with standards and legislation: Practitioners should consider rel-
evant standards and legal requirements when selecting assessment methods and 
criteria. This helps ensure construction results comply with regulations and safety 
standards.

Ultimately, the responsibility for choosing methods and criteria for evaluating 
building materials lies with practitioners, their professionalism and careful ap-
proach to the decision-making process.

The term “practitioners” usually refers to specialists and professionals working 
in the field of construction and architecture who are involved in various stages 
of design, construction and operation of construction projects. This category in-
cludes:

Civil Engineers: They are responsible for the design, construction and quality 
control of construction projects, as well as the selection of materials and technol-
ogies for their implementation.

Architects: They develop the design of buildings and structures, taking into 
account functional, aesthetic and environmental requirements.

Building contractors: They are responsible for constructing buildings accord-
ing to design and specifications, as well as organizing production and managing 
construction processes.
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Building Inspectors and Quality Controllers: They monitor compliance with 
building codes and quality standards, and conduct inspections and tests of building 
materials.

Standardization and certification specialists: They develop and apply quality and 
safety standards in construction, and also carry out certification of building materials.

Construction Consultants and Experts: They provide advice and expertise on 
issues related to the selection of materials, technologies and construction methods.

In general, practitioners in the construction industry represent a wide range of 
specialists whose activities are aimed at ensuring the quality, safety and efficiency 
of construction projects.

Monitoring national and international standards in the construction industry is 
highly relevant for several reasons:

- The construction industry affects people’s lives and safety, so strict standards 
are necessary to guarantee high quality construction and structural safety.

- Standards help optimize construction processes, resulting in improved pro-
ductivity and reduced costs.

- Many companies conduct their business internationally, so it is important that 
standards are harmonized between different countries to avoid trade barriers and 
obstacles.

- The standards stimulate innovation and sustainable development in the con-
struction industry by encouraging the adoption of new technologies and practices 
that promote environmental sustainability and energy efficiency.

- Monitoring standards help prevent corruption and unfair practices in the con-
struction industry by ensuring transparency and fairness in processes.

In general, monitoring standards in the construction industry is not only rele-
vant, but is also an integral part of ensuring its development and safety.

References

1.	 GOST 9479-2011 Interstate standard “Rock blocks for the production of 
facing, architectural, construction, memorial and other products. Technical 
specifications»

2.	 GOST 30629-2011) “Rock facing materials and products. Test methods”
3.	 ASTM C666/C666M-03 Standard Test Method for Resistance of Concrete to 

Rapid Freezing and Thawing.
4.	 Staroverov V.D., Dmitriev A.L., Kuvshinov E.A. - “Problems of technical 

regulation in the field of building materials” / Bulletin of Civil Engineers. 2022. 
No. 1 (90).

5.	 Uzhakhov K.M., Kotlyar A.V. - “Raw materials base of the Republic of 
Ingushetia for the production of clinker bricks” - / in the collection of proceedings 
of the conference Current issues of modern construction of industrial regions of 
Russia, Novokuznetsk, October 04–06, 2022.



213

上合组织国家的科学研究：协同和一体化

国际会议

DOI 10.34660/INF.2024.39.24.177

用于评估路面纹理和摩擦力的阈值
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抽象的。 目前，道路路面表面纹理和摩擦质量的测量和评价采用多种方法和
设备。 因此，每种方法所包含的设备的标准和评级范围是不同的。 本文讨论了
道路路面纹理和摩擦力的当代监管限值。 

关键词：路面状况、宏观纹理、交通安全、估计平均纹理深度、平均轮廓深度、
滑移数摩擦系数。

Abstract. Road pavement surface texture and friction quality are currently 
measured and evaluated by using several methods and equipments. Therefore, the 
criteria and rating scale for the devices included in each method are different. This 
article discusses contemporary regulatory limit values for texture and friction of 
road pavement surfaces. 

Keywords: Pavement condition, macrotexture, traffic safety, estimated average 
texture depth, mean profile depth, skid number friction coefficient. 

An analysis of the accident rate on the roads shows that almost always a traf-
fic accident is preceded by longitudinal or transverse sliding of the car’s wheels 
on the road surface. The question of whether or not there will be an accident is 
ultimately decided in the area of ​​contact of the car wheel with the road surface 
[1]. In this regard, the problem of ensuring, regulating and monitoring the friction 
qualities of road surfaces is given special attention throughout the world. In recent 
years, the situation on highways has changed dramatically - traffic intensity and 
the speed capabilities of modern vehicles have increased, multi-lane roads with 
extremely high speeds in the left lanes have appeared, the density of traffic flows 
has increased, and axle loads have increased. Therefore, attention is now being 
paid to ensuring the friction coefficient, which is an important factor for ensuring 
traffic safety. The speed of the vehicle, the condition of the tire treads, pavement 
texture, tire pressure and temperature have a significant impact on the friction 
coefficient. Currently, maintaining this indicator at the standard value is impor-
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tant to ensure traffic safety in adverse weather (rainy, snowy, scorching hot days) 
conditions.

For the past sixty years, the measuring of pavement texture and friction has 
been significant.  In terms of measuring principles and techniques, as well as the 
processing and reporting of measurement data, a wide variety of equipment has 
been invented and used to measure these qualities, and there can be considerable 
variations between them. One of the current issues is the accurate analysis of the 
correlation between the data measured by these methods and devices.

The following threshold values ​​are used to evaluate the texture of the road 
surface.

The asperities of the road surface are the presence of small irregularities on the 
surface of the pavement that do not affect the deformation of the tire and provide 
an increase in the coefficient of friction to the tire. The asperities of the pavement 
are determined by the height and shape of the micro profile elements of the road 
surface, the distance between the tops of the protrusions, the sharpness of the pro-
trusions of the particles of the stone material.  The performance of surface texture 
is described by comparing measurement results to standard levels established by 
different regulations.

Currently, there is no developed methodology that would allow the charac-
teristics of pavement texture to accurately and quickly determine the values ​​of 
friction coefficients. This is primarily due to the lack of reliable and accurate in-
struments and algorithms that would allow not only to obtain a micro profile of 
the pavement surface under study, but also to express the listed texture parameters 
in quantitative form and perform the necessary calculations of the friction coeffi-
cient, a parameter that directly affects traffic safety. Nowadays, even with the ad-
vanced technology, the microtexture of the road surface is still not measured [2].

The macrotexture of road surfaces is measured by using road profilers and 
“Sand patch” test method. 

The “Sand patch” method is the simplest and most widely used method for deter-
mining the macrotexture of a road surface. The sequence of measuring and assessing 
texture using the “Sand patch” method is given in regulatory documents [3-4]. The 
limit of the value determined by the “Sand patch” method is from 0.2 to 8 mm.

The estimated average texture depth and assessment limit on road sections on 
asphalt concrete and cement concrete pavements are presented in table 1 [5].

Table 1
Friction coefficient Mean texture depth. mm

Asphalt concrete Cement concrete
0.28-0.30 1 0.5

0.35 1.8 1
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For safe driving on sections of roads with large slopes, the estimated average 
texture depth must be at least the following values on the table 2 [6].

Table 2
Slope, % 40 50 60 70 80
Mean texture depth, mm 3.5 4 4.5 5 5

The simplest image of macrotexture is obtained using a road profiler. The road 
profiler measures the 100mm base length of a precise pavement segment and pro-
vides 2D profile data to calculate the mean profile depth (MPD) [7]. The profilo-
metric method is used to evaluate texture in the range of 0–5 mm. In COST 354 
this “MPD” indicator is categorized in five grades according to measured values, 
from very good to very bad, as can be seen in Table 3 [8].

Table 3
MPD technical parameter grade Limit values

Very good 1.06-1.25
Good 0.87-1.06

Satisfactory 0.68-0.87
Unsatisfactory 0.49-0.68

Very bad 0.30-0.49

The following threshold values ​​are used to evaluate the friction coefficient 
of the road surface.

In order for drivers to manage and move their cars in both the longitudinal 
and lateral directions safely, pavement friction is essential to keeping them on the 
road. It is an essential element of highway geometric design as it dictates whether 
the minimum stopping sight distance, minimum horizontal radius, minimum ra-
dius of crest vertical curves, and maximum super-elevation in horizontal curves 
are all appropriate.  Typically, a driver has more control over their car the more 
friction there is at the contact between the tire and pavement [9].

The adequate texture condition of the pavement must provide the required 
amount of friction between the wheel and the surface, which is characterized by 
the friction coefficient. The friction coefficient φ is the ratio of the maximum pos-
sible value of the friction force between the tires of a vehicle and the road surface 
F on a given section of the road to the weight of this vehicle P [10]. The limit of 
value of φ determined by the “Locked wheel” test method is from 0 to 1. Zero 
value means there is no coefficient of friction and driving on the road is unsafe, 
and 1 value means the maximum coefficient of friction at which driving is safe.

                                                      (1)
Where: F - friction force; P - vertical load.
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At the initial stage of road operation, the coefficient of friction (φ) along the 
entire length of the highway when measured at a speed of V = 60 km/h on wet 
surfaces should be φ > 0.45, and in sections with difficult traffic conditions (tran-
sition-high-speed lanes, intersection ramps at different levels, areas of separation 
and merging of flows) - φ > 0.5. However, during the maintenance time of roads 
coefficient of friction must be φ > 0.4 [11]. Friction value depends mainly on the 
type and condition of the road surface, so the approximate value of the coefficient 
for a specific case can be determined from Table 1 [10].

Table 4
Type of road surface Pavement condition Friction coefficient (φ)

Asphalt, concrete Dry 0.7-0.8
Wet 0.5-0.6

Dirty 0.25-0.45
Cobblestone, paving stones Dry 0.6-0.7

Wet 0.4-0.5
Soil road Dry 0.5-0.6

Wet 0.2-0.4
Dirty 0.15-0.3

Sand Wet 0.4-0.5
Dry 0.2-0.3

Asphalt, concrete Icy 0.09-0.1
Compacted snow Icy 0.12-0.15

Driving conditions during adverse weather conditions are much more diffi-
cult than with dry, clean pavement surfaces. The differences are determined by 
a number of factors, the main of which are: a decrease in the friction qualities of 
the pavement, a change in the interaction of the car with the road, a deterioration 
in the texture of the pavement under the influence of precipitation, ice, fog, dirt, 
high air humidity and other factors.  To objectively assess the condition of roads, 
it is necessary in each case to measure the coefficient of friction at a standardized 
speed of 60 km/h. Tabular values ​​of the friction coefficient can only be used for 
estimation calculations. Table 5 shows the friction coefficient values ​​at a driving 
speed of 20 km/h for tires with normal tread [10]. 

Table 5
Pavement Pavement condition

Reference 
(dry)

Wet (clean) Wet (dirty) Loose snow Compacted 
snow

Icy surface

Cement 
concrete

0,80-
0,85

0,002 0,65-
0,70

0,0035 0,40-
0,45

0,0025 0,15-
0,35

0,001-
0,004

0,20-
0,50

0,0025 0,08-
0,15

0,002
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Asphalt 
concrete with 
rough texture 
processing

0,80-
0,85

0,0035 0,60-
0,65

0,0035 0,45-
0,55

0,0035 0,15-
0,35

0,001-
0,004

0,20-
0,50

0,0025 0,10-
0,20

0,002

Hot asphalt 
concrete 
without 
rough texture 
processing

0,80-
0,85

0,002 0,50-
0,60

0,0035 0,35-
0,40

0,0025 0,15-
0,35

0,001-
0,004

0,20-
0,50

0,0025 0,08-
0,15

0,002

As the speed of movement increases, φ decreases. The friction coefficient at 
other speeds can be calculated using equation 2.

                                     (2)
Where: , is the coefficient of change in friction qualities from speed (taken 

depending on the type and condition of the pavement in Table 5)
The following threshold values ​​are used to evaluate the “Skid Number” 

of the road surface
Skid resistance is the force developed when a tire that is prevented from rotat-

ing slides along the pavement surface. Skid resistance is frequently assessed using 
a friction factor or skid number. The majority of dry pavements have a pretty good 
friction resistance; the issue is with wet pavements. Wet pavements have twice as 
many accidents as dry pavements. The “Skid Numbers” in Table 6 are normative; 
the greater the SN, the better [12].

                                              (3)

Table 6
Skid Number value Comments

Less than 30 Take measures to correct
≥30 Acceptable for low volume roads

31 - 34 Monitor pavement frequently
≥35 Acceptable for heavily traveled roads

The British Pendulum Tester (BPT) is an instrument commonly used over the 
world to assess the skid resistance of road surfaces. The instrument has a rigid 
swinging arm, the end of which contacts the road surface with a spring-loaded 
rubber slider. The contact distance of the rubber slider with the test surface is 
set between 123 mm and 127 mm [12]. This contact results in a reduction of the 
upward swing’s energy. British Pendulum Numbers (BPN) are a unit of measure-
ment used to represent the amount of this upward swing. The scale ranges from 0 
to 140, as can be seen in Table 7 [13].
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Table 7
Category Types of roadway Minimum PTV 

suggested
A Difficult sites such as: 

- roundabouts;
- bends with radius less than 150 m on unrestricted roads;
- gradients, 1 in 20 or steeper, of lengths greater than 100 
m;
- approaches to traffic lights on unrestricted roads.

65

B Motorways, trunk and class 1 roads and heavily trafficked 
roads in urban areas (carrying more than 2000 vehicles 
per day)

55

C All other sites 45
 
The correlation methods developed to harmonize skid resistance measurement 

data are the result of extensive research conducted in both developed and develop-
ing countries. In the table 8 for exploring the significance of road safety, several 
countries have issued regulations that recommend threshold values ​​for texture and 
friction obtained using various methods and devices [14].

Table 8
Types of roads Evaluation criteria

Satisfactory (safe) Investigatory (site 
investigation)

Critical (immediate 
action required)

Expressway (SCRIM 
coefficient)

SC≥0.35 SC=0.3-0.35 SC≤0.3

Urban roads (DFT) SN≥0.35 SN=0.25-0.35 SN≤0.25
Rural roads (BPN) SN≥40 SN=30-40 SN≤30

The Permanent International Association for Road Congresses (PIARC), es-
tablished the IFI through a comprehensive testing program for the purpose of com-
paring and harmonizing surface texture and skid resistance data. Using this index, 
skid resistance data obtained from several instruments can be harmonized to a 
single calibrated index [15].

Conclusion
Threshold values ​​for each method and device for assessing texture and friction 

quality are summarized.
The reference and changing values ​​of road surface texture and friction quality 

in snowy, icy and rainy weather conditions were analyzed.
As a result of the analysis, it is possible to select evaluation and measuring 

devices and set threshold values ​​depending on the category of roads.
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Research of natural resources of the Republic of Ingushetia for the develop-
ment of the building materials industry.

In accordance with the resolution of the government of the Republic of In-
gushetia dated April 17, 2002, No. 138, the targeted program “Geological study of 
subsoil and reproduction of the mineral resource base of the Republic of Ingushe-
tia for the solid minerals industry for 2002-2003” was approved, which considered 
the characteristics of the Republic’s raw material base, namely: the location and 
area of the deposit, as well as the characteristics of the rock formations and the 
necessary costs for the development of the deposit.

The government of the Republic of Ingushetia dated March 23, 2011 No. 98 
approved the target program “Geological study of subsoil, reproduction of the 
mineral resource base of the Republic of Ingushetia and rational use of subsoil 
plots for 2012-2016.”[1] The main objectives of the program were:

A) Development and ensuring the rational use of the mineral resource base of 
the Republic of Ingushetia to meet the needs of the construction industry, agricul-
ture, and industry for non-metallic materials;

B) Preparation of objects for licensing as part of the formation of a list of sub-
soil areas proposed for provision for use;

C) Identification and assessment of deposits of common minerals close to con-
sumption centers;

D) Implementation of economic monitoring of the use of mineral resources;
E) Reproduction of groundwater reserves, ensuring protection from pollution 

and depletion during the exploitation of aquifers;
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F) Development of economically sound recommendations for the rational use 
of mineral reserves;

G) Study of the quality of drinking groundwater in the main operational aqui-
fers with an assessment of their protection to ensure the calculation of reserves.

2. Study of the possibility of using Alkun stone in the construction of facilities 
on the territory of the Republic of Ingushetia.

In accordance with the target program “Geological study of the subsoil and 
reproduction of the mineral resource base of the Republic of Ingushetia in the 
solid minerals industry for 2002-2003.”Alkunskylimestones are well processed 
and have a rich range of colors from light gray to pink. Due to low weather resist-
ance, the products can only be used for interior cladding. Based on their abrasion 
resistance, they can be used for flooring, stairs, and landings with low traffic flow. 
Limestones are also suitable for the production of lime. [2]

However, already in accordance with the target program “Geological study of 
subsoil, reproduction of the mineral resource base of the Republic of Ingushetia 
and rational use of subsoil plots for 2012-2016” it was established that limestones 
are well processed and come in a wide range of colors: from light gray to pink. 
Based on the level of abrasion, they can be used for flooring, stairs and landings 
with low human traffic. From the limestones of the deposit it is possible to produce 
slabs, sawn facing tiles, floor tiles, strips, skirting boards, facing steps and risers. 
Crushed limestone is suitable as filler in finishing concrete grades 100-200 for 
external wall panels. Limestones are also suitable for producing lime.[1]

3. Physico-mechanical characteristics of the “Alkun stone”.
The Alkun limestone deposit is composed of Upper Cretaceous limestones; 

the useful stratum is divided into 5 members according to the degree of fracturing, 
textural and structural features and color. The first member is an interlayering 
of dense coarse-layered limestones of various colors (pink, pale pink, gray and 
light gray) with thin (0.5-5 cm) interlayers of marls. Thickness - 12.5-17.5 m. 
The second is interlayering of coarse-layered limestones 0.1-0.44 m thick, pink, 
pale pink and white with thin layers (0.5-3 cm) of layered marls. The thickness of 
the member is 33.5-40.5 m. The third is an interlayering of dense coarse-layered 
pink limestones 0.2 m thick with zones of intensely fractured limestones and thin 
layers (0.5-3 cm) of layered marls. Thickness - 14.0-15.5 m. The fourth member is 
a frequent interlayering of medium-platy limestones of pink, pale pink and white 
colors. Power 27-31.5. The fifth is a rare interlayering of monolithic layers of 
colored limestone with intensely fractured limestone and thin layers (0.5-3 cm) of 
layered marls, Thickness 19.5-24.0 m. The total thickness of the useful thickness 
is on average 125 m. The length of the explored part of the deposit is 600 m. The 
rocks dip north, angle 25-400. Limestones are fractured. Packs II, III, IV and V 
are of practical interest.
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Overburden - deluvial deposits. Thickness 0.3-19.0 m, average – 6.6 m.
Limestones are well mined and come in a wide range of colors: from light 

gray to pink. Based on the level of abrasion, they can be used for laying floors, 
stairs and landings with low human traffic. From the limestones of the deposit it 
is possible to produce slabs, sawn facing tiles, floor tiles, strips, skirting boards, 
facing steps and risers. Mining and hydrogeological conditions are favorable for 
open-pit exploration.

The estimated area of ​​the site is 8 hectares. [1]
3.1. Determination of frost resistance of “Alkun limestone”.
To determine the degree of effectiveness of using Alkun limestone as an exter-

nal facing stone, it is necessary to test the limestone for frost resistance.
3.1.1. Method for determining frost resistance.
Tests of the first three samples of Alkun stone for frost resistance were carried 

out in accordance with GOST 4001-2013 “Wall stones from rocks” [3], according 
to which frost resistance is determined by the number of cycles of alternating 
freezing (4 hours) and thawing (2 hours) of five samples of the correct shape .

However, in accordance with GOST 30629-2011 “Rock facing materials and 
products” [10], which in turn is referred to by GOST 4001-2013, the frost re-
sistance of facing stone is determined as follows: after 15; 25; 35; 50 and every 
subsequent 50 cycles of alternating freezing (4 hours) and thawing (2 hours), five 
water-saturated samples are subjected to a compression test. The next 6 samples 
were tested in accordance with GOST 30629-2011.

3.1.2. Comparison of Russian and International standards for determin-
ing frost resistance.

Comparison of Russian and international standards for determining frost re-
sistance may include differences in methodology, evaluation criteria and material 
requirements. Here are a few key aspects that may be considered:

Test methods:
Russian standards may be based on specific test methods developed within the 

framework of domestic industry and climatic conditions.
Yes, it is true. Russian standards often take into account the peculiarities of the 

domestic industry and climatic conditions, which is reflected in the frost resistance 
testing methods. For example, when assessing the frost resistance of building ma-
terials and structures in Russia, test methods can be used that are adapted to the 
cold winters and harsh climatic conditions characteristic of most of the country.

These methods may include:
Freeze and defrost tests to evaluate the resistance of materials to temperature 

cycling.
Low temperature strength tests to determine whether materials retain their 

structural integrity in freezing temperatures.
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Moisture penetration and water absorption tests to evaluate the ability of mate-
rials to withstand moisture during freezing and thawing.

Methods for assessing appearance and surface defects after exposure to low 
temperatures.

These methods can be developed taking into account the experience and re-
quirements of domestic engineers, taking into account the specifics of local cli-
matic conditions and typical materials used in construction and production in 
Russia. They are aimed at ensuring the quality and durability of materials and 
structures in low temperature conditions, which is an important aspect in design 
and construction in Russian regions with cold climates.

International standards such as ASTM (American Society for Testing and Ma-
terials) or ISO (International Standardization Organization) may offer alternative 
methods that are internationally accepted and may be more universal.

Yes, international standards such as ASTM and ISO do offer alternative frost 
resistance testing methods that are widely accepted by the international commu-
nity and may be universal in their application. It is important to note that these 
standards are developed with the participation of representatives of various coun-
tries and industries, which ensures their widespread acceptance in global practice.

Test methods proposed by ASTM and ISO for evaluating the frost resistance 
of materials and structures are often based on internationally accepted scientif-
ic and engineering principles and methodologies. This may include standardized 
procedures for creating freezing and thawing conditions, methods for measuring 
the physical properties of materials at low temperatures, and criteria for assessing 
the resistance of materials to frost.

The advantages of international standards include their universality and ac-
ceptance in the global market. This allows companies and organizations to work 
with the same standards in different countries, facilitating international trade and 
collaboration. In addition, international standards can integrate best practices and 
innovations from different countries and industries, which contribute to the devel-
opment of quality and efficient frost resistance testing methods.

Temperature conditions:
Different standards may specify different temperature conditions for frost re-

sistance testing depending on regional climatic conditions.
International standards can take into account a wider range of climate condi-

tions than regional standards.
Criteria for evaluation:
Different standards may set different criteria for successfully passing frost re-

sistance tests, such as changes in mass, material strength, appearance, etc.
Some international standards may also include more stringent criteria to ensure 

compliance with the requirements of different markets.
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Application specifics:
Russian standards may take into account specific requirements and charac-

teristics of materials used in construction or production, which may differ from 
international standards.

International standards may be more universal and intended to be applicable to 
different countries and industries.

It is important to note that comparison of these standards requires detailed 
analysis of specific documents and may depend on specific applications and cus-
tomer requirements.

Russian standards and international standards for frost resistance of natural 
stone materials that are used as facing materials usually determine the number of 
freezing and thawing cycles that the material must withstand without destruction 
or significant changes in its physical characteristics. However, the exact number of 
cycles may vary depending on the specific standard and type of material.

For example, in the Russian standards GOST 28859-90 and GOST 30633-99, 
which regulate testing methods for frost resistance of stone materials, the number 
of freezing and thawing cycles can be established, for example, 25 or 50 cycles. 
This may vary depending on specific customer requirements or regional condi-
tions.

International standards such as ASTM C666/C666M and ISO 10545-12 may 
also have specific requirements for the number of freeze and defrost cycles. For 
example, ASTM C666/C666M recommends a minimum of 300 cycles to evaluate 
the frost resistance of concrete, and ISO 10545-12 also specifies a certain number 
of cycles for testing ceramic tiles.

It is important to refer to the specific standard applicable in your region or 
country to obtain accurate information regarding the freeze and thaw cycle re-
quirements for natural stone veneer materials. This will help ensure that your ma-
terial meets frost resistance requirements and ensures its longevity and quality.

3.2 Results of testing samples of “Alkun stone” for frost resistance. Con-
clusions.

Samples of Alkun limestone from units No. 4 and 5 were tested for frost re-
sistance. It was possible to cut cubes of the correct shape and size only with an 
angle grinder; other methods of processing the stone either destroyed it or were 
not as effective as an angle grinder. One of the problems associated with taking 
samples from the rock was the fracturing of the limestone, and at the same time 
the difficulty of cutting.

The first sample was tested for frost resistance in accordance with GOST 
4001-2013 “Wall stones made of natural stone” [9]. Sample No. 1, with dimen-
sions of 5x5x5 and a weight of 578g, underwent 150 cycles of alternate freezing 
and thawing from September 15, 2023, to November 20, 2023. Throughout the 
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testing period, the weight and dimensions of the sample remained unchanged, and 
salts (MgCO3) appeared on the surface.

After 150 cycles, sample No. 1 was tested for strength and showed 85 MPa.
Samples No. 2 and 3 with dimensions 6x6x5, weight 715 g, were also test-

ed for frost resistance in accordance with GOST 4001-2013 “Wall stones from 
rocks” [3]. Samples No. 2 with dimensions 6x6x5 and weight 790g, and No. 3 
with dimensions 5x4x5 and weight 384g., withstood 75 cycles for the period start-
ing from December 7, 2024. until 5.02.2024 During the entire testing period, the 
weight and dimensions of the sample did not change; salts (MgCO3) appeared on 
the surface.

After 75 cycles, samples No. 2 and 3 were tested for strength and showed: 
Sample No. 2 82 MPa. and sample No. 3 88 MPa.

Samples No. 4,5,6,7,8,9 were tested for frost resistance in accordance with GOST 
30629-2011 “Rock facing materials and products” [4]. Frost resistance of facing stone 
is determined as follows: after 15; 25; 35; 50 and every subsequent 50 cycles of alter-
nating freezing (4 hours) and thawing (2 hours), five water-saturated samples are sub-
jected to a compression test. In the period from 02.29.2024 until 04/20/2024 samples 
went through 25 cycles and were tested for strength three times.

Table.1 
Characteristics of samples.

Size Weight Initial strength(MPa) Ultimate Strength(MPa)
Sample No. 4 5x5x8 626g. 96 91
Sample No. 5 4x6x10 800g. 89 93
Sample No. 6 6x6x7 936 93 85
Sample No. 7 5x6x6 508g. 94.2 95
Sample No. 8 3x3x5 194g. 86 90
Sample No. 9 4x4x5 279g. 94.2 90

Despite the fact that the tested samples only slightly lose weight, the strength 
of the samples decreases, however, for use as facing bricks, all properties are re-
tained.

Conclusions.
When analyzing GOST standards related to testing natural stone materials for 

frost resistance, there are several approaches to these tests. In addition, GOST 
standards must take into account the specific climatic conditions of the construc-
tion region, so it is impossible to establish a single number of frost resistance 
cycles for materials for the entire country. Each region has its own characteristics 
and climatic conditions, so it is necessary to develop test standards that take into 
account all these factors.
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It is also important to note that the results of tests for frost resistance of stone 
materials can vary greatly depending on the specific type of stone, its structure and 
composition. Therefore, it is necessary to take into account all these factors when 
conducting tests and analyzing their results.

In addition, when testing for frost resistance, it is also necessary to take into 
account the operating conditions of the materials, such as exposure to moisture, 
salts, chemicals, etc. This can also significantly affect the resistance of materials to 
frost. For example, if the structures are located on the coast or directly in the water.

Thus, when analyzing GOSTs and developing standards for testing the frost 
resistance of stone materials, it is necessary to take into account all of the above 
factors, as well as take into account the specifics of a particular region and operat-
ing conditions of the materials.
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注解。 弯曲晶体中带电粒子束的偏转现象已得到充分研究，并成功应用于加
速器，用于提取和准直 10 GeV 及更高能量的粒子。 然而，偏转和提取能量低于 
1 GeV 的粒子的任务对于获得用于医学和生物应用的超稳定低发射光束具有很大
的实际意义。 。 在这项工作中，我们提出了一种新的晶体技术，可以在低于 1 
GeV 的能量下有效工作。

关键词：加速器、光束提取、弯曲晶体沟道。
Annotation. The phenomenon of deflection of a beam of charged particles in 

a curved crystal has been well studied and successfully applied to accelerators 
for the extraction and collimation of particles at energies of 10 GeV and higher. 
However, the task of deflection and extraction  particles with energies below 1 
GeV is of great practical interest  for obtaining ultra-stable low-emittance beams 
for medical and biological applications. . In this work, we propose a new crystal 
technique that can work effectively for energies below 1 GeV.

Keywords: accelerators, extraction of beam, bent crystal channeling.

The phenomenon of deflection of a beam of charged particles in a curved crys-
tal has been well studied and successfully applied to accelerators for the extraction 
and collimation of particles at energies of 10 GeV and higher (see, for example, 
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[1,2,3]). However, the task of deflection and extraction  particles with energies 
below 1 GeV is of great practical interest, for example, for obtaining ultra-stable 
low-emittance beams for medical and biological applications. In this case, there is 
a serious problem in creating deflection devices for low energies, which is associ-
ated with the small size of curved crystalline samples. The efficiency of particle 
deflection is determined by the ratio of the critical channeling angle θc  to the 
divergence of the beam j and decreases exponentially with the crystal length L:

Eff  ~  (θc / j)  × exp (-L / Ld),
where the characteristic parameter Ld, called the dechanneling  length, is rela-
tively small for low energy. For example, for E = 500 MeV, we have θc = 0.24 
mrad and Ld  = 0.4 mm. With a conventional curved crystal (approximately 1 mm 
long), only a 10% deflection efficiency was achieved for particles with an energy 
of 0.5 GeV [4] on the external  beam. Even greater problems arise in the task of 
extraction the circulating beam from the accelerator ring , since here, in addition, 
significant transverse dimensions of the crystal exceeding its length are required.  
In this case, the bending angle of the crystal should be greater than 1 mrad, so that 
the deflected beam is well separated from the circulating one. Curved crystals of a 
quasi-mosaic type [5] or thin flat crystals [6,7] may be a potentially suitable means 
in this case, but in both these cases it is necessary to increase the deflection angle 
of the particles several times. In this work, we propose a new crystal technique that 
can work effectively over a wide range of energies and is especially promising for 
energies below 1 GeV.

The method is based on the use of an array of short curved crystals (Fig. 1) of 
submillimeter length (special thin silicon plates, about 100 microns thick, were 
used to produce such strips). In this case, the bending of the array occurs in the 
same way as the bending of a single well-studied silicon strip [8].

Figure 1. An array of curved silicon strips for beam deflection  due to 
channeling (scheme and photo).
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In the experiment, an array of crystals (see Fig.1) was introduced into the halo 
of the circulating beam of the U-70 accelerator, as shown in Fig.2. The bending 
angle of the crystals is sufficient to separate the circulating and deflected beams in 
space. The effect of beam deflection due to channeling was measured by a second-
ary emission detector located at the entry end face of the absorber in the vacuum 
chamber of the accelerator near the circulating beam. The measurements were 
carried out on protons at an injection energy of 1.3 GeV (kinetic energy).

Figure 2. Diagram of the experiment on the extraction and collimation of a 
beam by crystals.

Fig. 3 illustrates the positive effect of using crystals when they are used as the 
primary element of the system touching the beam (the beam was brought to the 
crystal using a slowly increasing bump magnet). The beam profile is shown 23 
meters behind the crystal at the entrance to the absorber. The red line indicates 
the casting of the crystal beam as a result of channeling, the blue curve represents 
scattered particles.

Deep casting of particles (red curve) improves the collimation of the beam, 
or can be used to extract circulating particles from the accelerator. The number 
of particles in the channeled peak was 20% of the number of protons induced on 
the crystal. A large loss of efficiency is explained by the suboptimality of beam 
guidance with a bump. At low energy, due to the large beam size, about 50 mm, 
the guidance angle drifts, which should be eliminated when the beam is guided by 
high-frequency noise (this work is planned in the future).
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Figure 3. The profile of the deflected beam on the absorber (the circulating beam 
is on the left).

The work was supported by the Russian Science Foundation, grant 23-22-
00001.
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注解。 在材料科学知识领域，要证实结构形成过程的机理和主要阶段，紧迫
的任务是控制结构形成过程，正如实践所表明的那样，以确保材料在特定条件下
运行的可靠指标。 同时，有必要使用高能活性物质在微观水平上优化引入的生物
成分的结构。

关键词：结构形式依赖性原理、生物成分、生物改性剂、技术材料科学。
Annotation. In the materials science field of knowledge to substantiate the 

mechanism and main stages of the structure formation process, an urgent task 
is to control the structure formation processes, as practice has shown, to ensure 
reliable indicators of the operation of materials in specific conditions. At the same 
time, it is necessary to optimize the structure of incoming biocomponents at the 
micro level using energetically active substances.

Keywords: principle of dependence of structural formations, biocomponents, 
biomodifiers, technological materials science.

According to the U.S. Green Building Council (USGBSO), to create environ-
mentally friendly materials, the following conditions must be met:

– maximum use of biosource materials in production; replacement of natural 
raw materials with waste from various industries allows preserving nature’s re-
serves;

– the use of environmentally friendly technologies that do not contain harmful 
substances to human health;
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– replacement of scarce biomaterials and their analogues, which are wide-
spread in the world;

– achieving minimal energy costs for creating the necessary components and 
their maintenance.

Thus, under conditions, the creation and use of multicomponent compositions 
for new materials is a promising direction.

In accordance with the principles of interdisciplinarity, as a result of the inter-
action of structural components, as well as the manifestation of special intrastruc-
tural effects, the technical properties of a composite can be significantly enhanced 
compared to individual components. In this regard, the conditions for the forma-
tion of the structure of biocomponents and the role of technological techniques in 
this process were previously theoretically studied. The nature of the influence of 
structure on the quality of materials, as well as compositions and manufacturing 
technology using technogenic components of various biological, chemical and 
mineralogical compositions[1].

A great interest in this regard is the synergetics apparatus, which considers any 
irreversible processes in the dynamics of their development and the new states of 
the system that arise as a result. In our time, a new direction is gaining momen-
tum - the biomineralization of living bacteria. This is the process of creating new 
materials (biominerals) using living organisms during the hardening of existing 
tissues, hence such tissues are called mineralized tissues. This is an extremely 
common phenomenon - all six taxonomic elements contain organisms capable 
of forming minerals, and more than 60 different minerals have been identified in 
organisms. Examples include silicates in algae and diatoms, carbonates in inver-
tebrates, and calcium phosphates and carbonates in vertebrates. These minerals 
often form structural elements such as marine shells and mammalian bones. Or-
ganisms have been producing mineralized skeletons for the past 550 million years. 
Calcium carbonates and phosphates are usually crystalline, but silicon-based or-
ganisms (sponges, diatoms) are always non-crystalline minerals. Other examples 
include copper, iron, and gold deposits involving bacteria. Biologically formed 
minerals often find special applications, such as magnetic sensors in magnetotactic 
bacteria (Fe3O4), gravity measurement devices (CaCO3, CaSO4, BaSO4), and 
iron storage and mobilization (Fe2O3H2O in the ferritin protein) [2].

At present, no unified approach to the methodology for creating multicompo-
nent biocompositions has been developed. Some researchers approach the prob-
lem from the side of technological mechanics; there are approaches along the 
lines of the rheological properties of the system, optimization of the microgranu-
lometric composition, the relationship between the optimal structure and extreme 
properties of the components (the law of “swing” by I.A. Rybiev [3]). Mainly 
theoretical principles and principles of designing fine-grained hardening systems 
for multicomponent materials (Table 1).
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Table 1 
Comparative indicators of biomicr propertiespowder composition

Index
Meaning

biomicropowder 
composite

ordinary fine grain 
composite

Average density, kg/m3 2150-2150 2200-2500
Compressive strength, MPa 35.0-55.0 10-50
Water holding capacity,% 85-90 78-80
Structural quality factor, K.K.K. 0.4-0.5 0.2-0.3
Waterproof grade, W 4-5 2-4
Abrasion, g/cm2 0.5-0.6 0.7-0.8
Thermal conductivity coefficient, W/(m∙K) 1.1-1.2 1.2-1.3

Therefore, theoretical approaches to the design and creation mineralization 
carbonate composite from a biotechnological process are not entirely applicable 
to multicomponent ones either in composition or in operational loads, although 
the methodology for selecting the composition, taking into account the energy 
indicators of the components, can be taken as a basis [4].

It was recorded that positive results were achieved by the multi-component 
composition - the number of components was 5-7. The quantity and quality of the 
material has a decisive influence on its properties. Promising additives in relation 
to high-strength and high-quality biocomplex additives introduced into the mix-
ture in the form of aqueous solutions, powders and emulsions. Most additives are 
water soluble and are administered as a pre-mixed solution. The optimal dosage 
of the additive depends on the type, composition and manufacturing technology 
of the composite.

For this purpose, the type of mixture component was determined to ensure 
optimal properties of the material while optimizing the structure of the artificial 
stone. The group of dispersed multicomponent powders of technogenic and bio-
logical origin was also expanded. As a result, these substances contain a mixture 
of dispersed compound ready-made crystallization centers. We also used waste 
crushed to a specific surface area Ssp = 1500 m2/kg. The composition was ob-
tained by modifying it with a complex additive consisting of bio broth and a finely 
ground mineral component. The content of the complex additive was 2.5-3.4%. 
The share of mineral consumption was up to 15%. The freshly prepared mixture 
has increased fluidity and rheological activity, which makes it possible to cov-
er the surface of structures of different sizes. Results were obtained in the study 
of compositions and properties composite increased strength, modification of the 
structure with multicomponent organic-mineral modifiers, which contain reactive 
fine substances of various natures.
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An important aspect of research on this topic is the purification and improve-
ment of the environment, which undoubtedly gives additional relevance to the 
study of biotechnologies with man-made products (without the use of cements). 
Thus, improving the composition and technology makes it possible to obtain new 
data on the structure of products and methods for its optimization, and makes it 
possible to improve a number of design and technological indicators. The use of 
such technologies will improve the environmental situation [5].

Over the past decade, it has become possible to radically change the methodol-
ogy for the design and production of composites with predetermined properties by 
optimizing the structure at the macro and micro levels. Large reserves for energy 
saving in the construction industry lie in more complete use of the energy of geo-
logical formations using raw materials with high internal energy, i.e. a significant 
expansion of the raw material base for production, primarily binders. It seems 
possible to expand modifiers using new starting materials.

Briefly touch upon the field of activity in the materials science field of knowl-
edge on the basis of the mechanism and the main stages of the process of structure 
formation from the standpoint of the synergistic interaction of components, their 
understanding as open adaptive systems. Synergetics can explain and make it eas-
ier to understand the mechanism of structure-forming processes in the material 
world, in particular those occurring during the hardening of multi-component sys-
tems that represent biological and mineral resources (Figure 1).

Figure 1. Coordination scheme with highly effective compositions
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From a synergistic point of view in at the first stage of the technological chain, 
an open non-equilibrium system of a mixture of ingredients is created, in which 
spontaneous processes of bio and chemical interaction take place.

As a result of the work carried out, we received new data on the study and de-
velopment of compositions and technology. As a result of the work carried out, we 
received new research and development data compositions and application tech-
nologies Main synergistic properties the task is to find mixtures by materials sci-
ence definitions ingredients in material structure while maintaining high quality.
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