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Abstract. The authors analyze modern trends in Al and Big Data, the ongoing
ICT transformation, ongoing startups and greenfields in the field of digitalization
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of the world economy, the evolution of globalized national industries, which in
the post-Covid recovery require new approaches, business models for the post-
industrial “knowledge economy” and * consumer economy,” which determine
the vectors of alternative paths for sovereign states seeking to reduce the level of
influence on them of global governance structures and transnational actors who
are trying to preserve the ideas of hegemony and colonial development between
the metropolises and their serving peripheral areas in the further disintegration of
the “American world.” third world.”

Keywords: ADF, Al, Big Data, ICT industry, alternative reality, additional
reality, marketplace, megaverse, ecosystem, innovation, Russia, USA, China,
decoupling, LLM (large language models), chats, bots, neural algorithms, network
solutions, machine learning (ML), Industry 4.0., generative intelligence.

Modern criteria for the emerging efficiency in the coming robotic-humanoid
way of life determine the growing gap in the “conflict of generations”, propos-
ing models for smoothing out the resulting voids and chaotically inflated market
bubbles, which introduce dissonance for the accumulation, testing and further use
of scientific and technological progress knowledge by humanity and in building
trends in a unified competitive environment. At the same time, the digital infra-
structure of a replenished model of knowledge [1], skills and competencies in Big
Data coordinates and based on the personal involvement of each individual will be
able to try on and make the most effective interaction at a single point. At the same
time, this process of the required emerging professions, the motivation of the em-
ployee, as a basic labor resource, emotionally driven towards the area of his own
self-realization and the effectiveness of the synergy of machine and man, which,
as part of the ecosystem of the urbanizing future, will lead to the emergence of
new approaches to the very idea of competitiveness [2].

The solution for each frame, when installed in a single network, as in the re-
quired linear structure, will help remove the emotional burnout of the individual
in the technocratic soulless world of machines, where each mechanism, in the case
of applying such a philanthropic concept, becomes part of the tool to achieve sat-
isfaction of the needs of everyone in their personal and professional assessment.
Moreover, vacancies for the non-standard thinking of each potential employee
will mature according to the emerging needs and vulnerabilities predicted by neu-
ral algorithms, which, based on existing databases (Big Data) and applied Al or
machine learning (ML) models, will clearly depict to the parties the creative prob-
ability of realized opportunities, with taking into account the vision of each of its
place in the flow of creation of goods and services [3]. The concept of “effective
demand”, as the engine of a market economy or planning criteria for building op-
timal models for saturating buyers with real and virtual orders to create “centers of
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endorphin joys” of today’s mindless shopping of “behavioral economics” by Dan-
iel Kahneman and Richard Thaler, will combine the synergy of ideas of “Abraham
Maslow’s pyramid” “and “animal aspirations for a state of unlimited absorption of
matter from the trading space of marketplaces and personal and banking ecosys-
tems,” which determine the rational priority of the tasks of developing profitability
and producers, and protecting unreasonable waste by buyers of the funds of their
own savings at their disposal [4].

At the same time, the evolution of various forms of Al, in particular genera-
tive Al, which is expanding and entering many business models from small and
medium-sized businesses, both getting rid of routine blue-collar operations, and
transforming entire sub-sectors and TNC structures through the unique use of tar-
geted decisions across a range of meso- and macro-level actors. And the quieter
this “quiet revolution” occurs, which began as a prelude to the early 2000s with
the “explosive growth theory” of economic improvement of missions and goals
at the tactical and strategic level, solving the problems of deep transformations
and motivational determination of the need and capacity of each labor asset in
“ economics of production,” which was previously repeatedly stated by Russian
President V.V. Putin, in connection with issues of national security, technological
sovereignty and leadership of states on the industrial and integration platforms of
Industry 4.0.[5]

The very forms of generative Al, according to the calculations of experts in
digitalizing specialties and robot-oriented processes, will be able to generate up
to 4.4 trillion US dollars of net profit, which will allow the creation of a creative
spirit of multi-purpose content as a basic form, based on intersectoral and interdis-
ciplinary principles of data processing and use information and cultural interaction
between layers of various gender, ethnic and religious societies in search of their
adequacy and self-correction, as well as classes of a deforming and degenerating
society, awaiting the effect of increasing profitability of their investments in hu-
man capital and the joyful uncontrolled saturation of the brain with falling costs of
physical, intellectual and emotional in the accumulation, retention and conversion
of acquired knowledge [6].

Therefore, everything that can contribute to this, from the standpoint of the
use and mass implementation of relevant forms of generative intelligence, such
as music and video, texts and images, is translated into streaming and background
supply of the “flock of a new technogenic religion”, the main goal of which is to
acquire material, and from that and artificial “paradise” even during life, in the
tabernacles not of the Garden of Eden, but in virtual games of avatars/surrogates
on the sites of metauniverses that know neither fatigue, nor age restrictions, nor
moral clichés and restrictions [7].

Therefore, large language models LLM (large language model), as part of gen-
erative Al, led to the emergence of Chat GPT, which this year became the most
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developing and rapidly growing chatbot and service, which more than one hun-
dred million people used in the first 2 months of its appearance. And such success
has led to an explosion of networked and alternative solutions that have brought
generative intelligence to an inflection point with a volume (Bloomberg estimate
for 2023) of more than US$40 billion. This initial bonus has attracted the interest
of leading players in the gaming and ICT industry, who are already estimating the
potential for a breakthrough in the development of similar services and chatbots
by 2032 to reach a volume of 1.3 trillion US dollars, which means an almost expo-
nential growth of 32 times since the launch of such technologies into the commer-
cial and innovative sector of global big tech [8].

Thus, the experts of the Business Consulting Group (BCG), who initially per-
ceived this technology with concern as entertainment for undereducated teenagers,
and later perceived it as a viral threat to the markets for the development of fami-
lies of neural networks and chatbots of leading telecommunication empires, today
really realize the potential for an unexpected increase in the productivity of their
companies are looking forward to accelerating research and receiving prototypes
and prototype semi-industrial batches of goods with predetermined and predicted
properties, thereby correcting technological regulations, as well as the correspond-
ing standards and protocols, through a set of methods that clarify and update busi-
ness operations and cycles for obtaining finished semi-finished products or goods
brought to market standards for sale, will be engaged in increasing the volume of
data on reporting databases and the demand for tasks of personalized customer
experience, which provides feedback and forms the company’s goodwill in the
process of its digital transformation [9].

When these shifts in approaches to the evolution of models of previously an-
nounced business solutions come up against a shortage of what is being created
today on the fly, less scientifically, but more than practically, rather than legisla-
tively and industrially, however, not systematically, not in a cluster, in a symbiosis
of start-ups and greenfields, without clear support for PPPs, which are changing
the face of many global sectors of the world economy, then the idea of grants and
other targeted bonuses for subsidized development of the ICT industry will come
to an understanding of the main task for businesses and states of all levels of tech-
nological development and Al involvement - the formation of individual tactical
and strategic business plans level, in the form of strategies and practices of strate-
gic alliances, as well as the accompanying waves of mergers and acquisitions [10].

In the context of the ongoing ADF of Russia in Ukraine, which has brought
to life more than 14,000 restrictions, as well as retortions and reprisals, one can
only regret the increasingly complex schemes of accessibility to already working
practical world cases of generative Al, as well as the emerging technological au-
tarky to those replicated and tested by everyone solutions from the global Inter-
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net to critical infrastructure elements, which are being replaced today by Russian
analogues for both Chat GPT and Midjourney (as a neural network created for
publishing generating images) [11].

Therefore, our solutions, being domestic and implemented taking into account
local specifics both in circuit design and in working with nuclear materials, allow
us to speak about a fairly advanced level and quality of our responses to such
challenges, which distinguish ready-made Russian products from a more prom-
ising effect, taking into account knowledge and use basic Russian language and
the available possibility of authorized access to the corporate circuit of customer
companies. A special difference is that it is a legal connection for any user on the
network: from a company to an ordinary programmer and a private client. At the
same time, the very concept of strict determinism of the results of various types
and types of models leads, on a global and country scale, to introduce volatility
and uncertainty. This is due to the fact that the business community has tradition-
ally ordered and used certified and globally proven, traditionally used algorithms
[12].

Also, issues of coordination in time and space for generative Al pose obstacles
to its mass application, and while many players are considering options for its par-
tial implementation in their business models, because there are no video calls, no
communication via mobile gadgets, no conferences with parallel data transfer For
now, for technical reasons, they are not allowed to work out tasks in real time [13].

There is a worldwide problem about cryptographic protection and the preser-
vation of personal data of users and companies themselves, which are increasingly
subject to phishing, hacker attacks and simply the introduction of alien content
that can crash the system and cause a cyber threat to the entire circuit of the solu-
tions used within the corporation or when transferring the data itself to external
level users B2C, B2B and B2G.

It is the specification of solutions for the end customer, his personal infrastruc-
ture to repel aggression from external challenges and market shocks, giving way
to innovation in the ICT sector [14].

So, in particular, Adobe launched a version of the generative Al Generative
Fill closer to the summer of 2023 for working in Photoshop, taking into account
the existing Al model for Firefly. And all the progress in content correction here
was implemented through simple text queries, highlighted in fields and panels,
after selecting an element [15].

At the end of the summer of 2023, Google began testing Duet Al to use correc-
tions for Gmail, Meet, Docs, Slides Sheets for Workspace, as a generative Al tool
that works as a chat for presentations and working with tables, charts and pictures.

Its competitor Microsoft has created a product for larger data sets, Copilot,
which helps create presentations in Excel, Outlook, PowerPoint and Word, clean
up your inbox, and visualize and rank data from tables.

EEg | 13
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A month ago, Just Al created its version of the generative intelligent assistant
Jay CoPilot, which works on the basis of diffusion models of image generation,
allowing you to edit and create files and documents using generative models of
synthesis and speech recognition in a regular interface [16].

Unites all services created and tested at different stages of mass implementa-
tion in office life for solving rewriting problems, voice-over of texts, their correc-
tion and transcription, digitization and storage, maintaining streaming recordings
for broadcasts and online broadcasts with automatic formatting and writing meet-
ing minutes and their transmission to the media on separate channels in close to
real time [17].

From these applications of generative Al, another popular opportunity for mar-
keting and advertising activities was born - the creation and replication of podcasts
and models of participation in their discussion, simulating “open air” discussions
between the hosts and guests of the corresponding shows and information blocks.

Particularly important are applied solutions that all the previously listed gener-
ative mechanisms and Al assistants can combine and solve from the perspective of
several neural networks for standardized tasks, such as creating and reformatting
data into presentations and content, as well as forecasting and analyzing scenarios
of business processes themselves. complementing human dreams with practical
methods of concrete assistance and recreating a whole host of LLM solutions [18].

They can also provide leverage for rating systems and criteria-based indexing
of the results of each stage of business processes based on previously distributed
Big Data data, converting the results obtained using various editors or their imple-
mentation into neural network structures of distributed registries, etc.

Work in this direction, according to Bloomberg analysts, can be unified by
removing up to 40% of the routine and redirecting working time to more creative
options for achieving the intended goals. And the generative Al assistants them-
selves will create additional annual income for ICT industries and their service
sectors in real globalized supply chains from 2.6 trillion to 4.4 trillion US dollars,
with banking, the investment sector, the military-industrial complex and space
becoming the main beneficiaries of the data digital transformations, creating addi-
tional profits from 200 to 340 billion US dollars annually [19].

The administration of business processes itself will save up to 40% of tempo-
rary costs, lead to 38% automation in education, up to 36% in the financial, credit
and payment sectors, lawyers and ICT specialists will free up to 37% of free traffic
of labor resources, in banking it will expand to 54% level of automation and ro-
botic solutions that save human labor and eliminate errors on the part of company
personnel, in insurance up to 48%, in software development up to 36% of all on-
going operations will be transferred to generative Al neural algorithms (Source:
Bain & Company, Accenture) [20] .
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The final modern triumph of the modern market of money, numbers and algo-
rithms can be considered the constant monitoring of the actions of the US Federal
Reserve by generative Al since 1998, which helps calculate the probabilities of
the occurrence of various forecasts for the key rate and the processes of the US
exit from the global recession. At the same time, and in contrast to Rothschild’s
Goldman Sachs [21], which solves the problem of popularizing knowledge and
information, they are creating their own new generation chatbot Chat GS, the ap-
proach to digitalization is radically different, because it teaches the competent use
of corporate knowledge and their systematic integration into a single a digital in-
frastructure matrix that preserves the unique skills and competencies of employees
of various sectors and ages, building a cellular architecture to overcome the chal-
lenges of digital vulnerabilities [22], and combining with the required efficiency
of human resources waiting to be freed from the rubbish of everyday life and the
implementation of creative ideas of their own professionalism [23].
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Abstract. In today’s world of rapid technological advancement and innovation,
the management of underwater robotic systems is of particular importance.
Underwater robotic systems are autonomous and teleoperated devices designed
to explore the oceans, survey underwater structures and other tasks. Such systems
are equipped with sensors, manipulators and communication systems, and are
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capable of operating at great depths. They are used in science, commercial and
military applications, which is accompanied by a high level and variety of risks.

This paper examines the application of a risk-based approach in the field of
underwater robotics. The study focuses on the assessment and management of risks
associated with underwater robots in different environments and applications. The
authors present an overview of state-of-the-art risk assessment techniques such
as operations safety analysis, consideration of external factors, and emergency
management. Particular attention is given to the development of a monitoring and
warning system to enable underwater robot operators and engineers to respond to
potentially hazardous situations.

The study also covers practical examples of the application of risk-based
approach in underwater robotics, including deep-sea exploration missions, subsea
infrastructure maintenance and sunken object retrieval. The article emphasises
the importance of integrating a risk-based approach and the development and
operational processes of underwater robots to improve safety and efficiency.

Keywords: Underwater robotics, risk-oriented approach, risk assessment,
safety analysis of operations, maintenance of underwater infrastructures.

Introduction

In today’s world of rapid technological progress and innovation, the manage-
ment of underwater robotic systems is of particular importance. Operations in the
underwater environment often involve risks associated with technical failures, the
environment and human factors. In this context, a risk-based approach to tech-
nology management becomes particularly relevant [1]. The article examines key
aspects of the application of this approach in the context of underwater robotic
systems, and also identifies features integral to the efficient and safe operation of
these systems.

An overview of modern risk assessment methods is presented in Table 1.

Table 1
Modern methods of risk assessment
Risk assessment Description Advantages Flaws
method
Monte Carlo A method based on the | Flexibility Requires a
method generation of random | and ability to large amount of
scenarios for risk accommodate a calculations.

events occurring and
their impact.

assessment. variety of variables.
Analysis of events | Risk assessment based | Easy to use. Can underestimate
and consequences | on the likelihood of risks due to limited

data.
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Sensitivity Studying the impact of | Allows you to Does not take
Analysis changing parameters on |identify key risk into account
project results. factors. the relationship
between variables.
Probability and Risk assessment using | Allows you Requires expert
Statistics Analysis | statistical methods to take into knowledge in
and probability account statistical statistics.
distributions. uncertainty.
Risk Matrix Systematic description | Visualizes Difficulty in using
of risks and their impact | relationships large projects.
in the form of a matrix. |between risks.

The application of these methods in underwater robotics is presented in Table

2.
Table 2
Methods for risk assessment in underwater robotics
Method Possibilities
Probability The method allows you to estimate the likelihood of various events,
and Statistics | such as equipment failure, navigation errors or changes in the
Analysis environment. Statistics and modeling can be used to predict risks.
Sensitivity Underwater robots can be affected by various factors such as changes in
Analysis depth, water temperature and salinity. Sensitivity analysis allows us to

identify which parameters can have the greatest impact on the robot’s
performance [4].

Monte Carlo

Use the method to simulate random scenarios, such as mission failure

method due to weather conditions or unexpected technical failures. It helps
determine the likelihood and consequences of various events.

Analysis of | In the underwater environment, various events may occur, such as

events and collisions with underwater objects, loss of communication, or loss of

consequences | energy. Event and consequence analysis determines the likelihood and
impact of such events on the mission.

Modeling and | The use of computer modeling and simulation allows virtual tests and

simulation risk assessments to be conducted prior to the actual mission. This helps

rule out a lot of potential problems up front.

A risk-based approach to managing underwater robots includes assessing and
prioritizing potential threats, using autonomous systems to respond to risks, and
regularly updating to ensure safe and efficient operations.

Conclusion

A risk-based approach is a management method in which organizations ana-
lyze and assess potential risks, take measures to reduce them and develop response
strategies in case of unforeseen situations to ensure the stability and sustainability
of their activities [3]. A risk-based approach to managing underwater robotic sys-
tems should consider the following:

H P i
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— Risk identification: Analysis of potential hazards and adverse events asso-
ciated with the operation of the safety equipment.

—  Risk assessment: Assessing the likelihood and impact of risks on the im-
plementation of PBA tasks.

— Risk Management: Developing risk mitigation and management strate-
gies, including technical and operational security measures.

—  Education and Training: Provide training to personnel in the field of secu-
rity and emergency response.

—  Monitoring and analysis: Continuous monitoring of the state of PBA and
the environment to quickly identify risks.

— Response planning: Developing action plans in the event of unforeseen
situations, including evacuation or repairs.

—  Compliance with regulations and standards: Compliance with legal and
industry requirements related to the safety of pharmaceutical substances.

— Communication and cooperation: Establishing effective communication
channels and cooperation with regulatory authorities and other structures.

— Innovation and development: Using new technologies and innovations to
improve safety and reduce risks.

— Incident Analysis: Post-incident analysis to learn lessons and continuous-
ly improve the risk management system.
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Abstract. The article is devoted to business analysis and its key elements.
The acceleration of information flows has led to the need to implement a change
management system and develop a new area of analytical work - business analysis.
Business analysis allows you to manage changes based on the identified needs of
the company, taking into account the requirements of stakeholders in the context
of digitalization of the economy. The article evaluates the importance of business
analysis, conducts a study of the conceptual apparatus, reveals the role of the
business analyst in the change management system and identifies the tasks that he
has to solve. It is noted that the conceptual model can be universally applied in
any company to describe the situation, identify cause-and-effect relationships and
develop effective solutions to problems.

Keywords: business analysis, business analysis, data-based solution
development, sustainable development, changes in the company, business analyst.

The emergence of the concept of business analysis in global analytical prac-
tice has objective reasons. The rapid changes characteristic of the modern VUCA
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world (and its subsequent manifestations BANI world, SHIVA world and TACI
world) have significantly reduced the value of using predictive, predictive and
normative analytics, which were traditionally used as the basis for the develop-
ment and adoption of management decisions. Situations in the external environ-
ment began to change at such a speed that companies using this kind of analytics
could no longer keep up with them when developing and implementing solutions
in response to emerging challenges. Thus, a need has arisen to create a funda-
mentally new analytical concept that allows not only to keep up with changes in
the external environment in the development of solutions, but also to guarantee
sustainable development for the company [1].

From the beginning of development, the conceptual idea of business analysis
was refined and improved for about ten years, until in 2015 the third version of the
Business Analysis Body of Knowledge (BABOK) was released, which continues
to operate in 2023. The initiator of its development and the creation of the con-
cept of business analysis became IIBA (International Institute of Business Anal-
ysis), which was organized in 2003 and officially registered in 2004. BABOK is
a collective work of practicing professionals in the field of business analysis with
around the world, a fundamental document on business analysis, which reveals its
concept, the areas of knowledge of business analysis, the competencies of busi-
ness analysts, the range of tasks they perform in the company, and also presents
more than fifty techniques that are most often used to perform tasks business anal-
ysis [2].

This international standard is recognized and used in many countries around
the world. More than 120 IIBA (International Institute of Business Analysis)
branches are registered and operating around the world. The Russian branch of
IIBA was created in 2015 [3, p. 59]. The relevance and demand for business anal-
ysis increases every year both abroad and in Russia.

The interpretation of the term “business analysis” is ambiguous. The first men-
tion of business analysis appeared in 1958. The term was proposed by one of the
researchers at IBM, Hans Peter Luhn [4, p. 314].

In table 1 provides an overview of the most common definitions of this term.

Table 1
The concept of business analysis in domestic and foreign literature

Author Interpretation of the term
Hans Peter Luhn | The ability to notice relationships between existing facts and the goal
of achieving the desired result
V. 1. Barilenko | A means of implementing the principles of social responsibility of
business and ensuring conditions for sustainable development of both
companies and society as a whole [5, p. 15]
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type of analytical work [6, p. 4

A separate thematic area of economic analysis and, accordingly, the

3]

AV.

Kugaevskikh

solutions that provide value to

This is an activity that allows you to implement changes in the
organization by identifying needs and forming recommendations for

stakeholders [7, p. 13]

I.A. Nikitin,

8, p. 182]

This is a set of tasks and methods used in work to establish
and further maintaining relationships between stakeholders,
regulatory documents and operational activities of the organization

M.T. Tsulaya

these changes [9, p. 79]

Activities that enable changes to be made in an organization that
benefit stakeholders in a particular context by identifying their needs
and justifying decisions that describe possible ways to implement

BABOK

solve them

A set of tasks, methods, qualifications and capabilities necessary
to clearly define the problems facing a business and justify ways to

In our opinion, business analysis is an analytical activity aimed at identifying
and solving business problems in the interests of the company, stakeholders, and

society.

Specification and comparison of the goal, subject, method, tasks, subjects, tools
of business analysis and analysis of economic activity are presented in Table. 2.

Table 2

Comparison of content elements of business analysis and business analysis

Content Analysis of economic activities Business analysis
elements
Target Increasing the economic efficiency of | Mandatory changes to solve

business entities, identifying unused
reserves

problems or take advantage of
opportunities [10, p. 84]

Item Economic processes, economic Economic phenomena that occur as a
efficiency, financial results of result of the implementation of both
business entities individual business processes and

the entire activity of organizations
as a whole. Also, cause-and-effect
relationships of these phenomena
and processes, their compliance with
the requirements of stakeholders [5,
p. 37]

Method | A dialectical way of approaching the |Identifying business problems and
study of economic processes in their | developing solutions to them, taking
formation and development into account the requirements of all

stakeholders
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Tasks Study of economic phenomena, Selection of main stakeholders,
factors and causes that determined analysis of their requirements;
them; objective diagnosis of the identifying business problems
condition and assessment of the in accordance with stakeholder
efficiency of economic activity; requirements; business change
scientific substantiation of business | development
plans, monitoring the progress of
their implementation; identification
of on-farm reserves, study and
generalization of specific experience
[11,p. 9]

Tools Methods of factor analysis (chain Business opportunity analysis,
substitutions, method of absolute conceptual modeling, data mining,
and relative differences, integral), financial analysis, functional
tabular, comparison, grouping, index, | decomposition, metrics and key
economic and mathematical methods, | performance indicators (KPIs), mind
etc. mapping, etc.

Subjects | Business entity management and Company management and
external users stakeholders

Standard- | There is no standardization and Professional standard «Business

ization certification of analytical activities Analyst»

and certi- Business Analysis Body of

fication Knowledge (BABOK)

Three types of certificates:

Entry level (knowledge of the
theoretical foundations of analysis;
Advanced level (involves the ability
to carry out analysis in practice, not
excluding theoretical knowledge);
Expert level (excellent knowledge
of the theoretical foundations

of analysis, existing practical
experience)

A comparison of the substantive elements of the analysis of economic activity
and business analysis allows us to draw a conclusion about the existing differences
between the analytical areas under study. For some elements, insignificant differ-
ences are observed; for some, the results of comparisons are very different, for ex-
ample, regarding standardization and certification of analytical activities. It should
also be noted that business analysis is focused on the interests of stakeholders.
This position is predetermined by the high competition of companies and the huge
number of risks they face in the course of their activities in the modern realities
of a market economy. Today it is no longer enough to identify unused reserves
and monitor the implementation of business plans. The need to make mandatory
and permanent changes in the activities of companies in accordance with ongoing
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changes in the external environment is becoming urgent. A management system
based on the results of business analysis becomes more flexible and more adapted
to functioning in changing conditions.

A comparative analysis of the directions and advantages of business analysis
compared to the analysis of economic activity is presented in Fig. 1.

Analysis and synthesis of stakeholder requirements

Identification of business problems based on comparison of stakeholder

requirements and actual indicators, as well as the company’s operating

conditions

The obligation to make changes to the company's business through the
implementation of innovative projects

Realization of interests not only of owners, but also of stakeholders

Using a wider range of methods, techniques
for analysis

Standardization and certification of activities

Ensuring flexibility and management of the company

Figure 1. Advantages of business analysis compared to business activity analysis
(Author’s development)

A fundamentally important feature of business analysis, which distinguishes
it from traditional approaches to domestic analysis, should be considered a change
in guidelines and basis for comparisons. Now this is not a plan and not indicators
of past periods, not an analogue enterprise and not some ideal calculation option,
but the requirements of key stakeholders. It is with them that it is necessary to
compare the actual situation in business and thus find business problems in order
to then analytically substantiate the ways to solve them [12].

The concept of business analysis can be revealed through understanding the
essence of its conceptual apparatus, primarily the basic and key concepts and the
relationships existing between them.

The concept of business analysis is the highest level of analytical work, imple-
menting a fundamentally new approach to developing solutions to business prob-
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lems - the Data Driven Decision Making (DDDM) approach - information-based
decisions (or data driven decisions), data-based decisions. This approach can be
implemented by the concept of business analysis, which is based on a set of its
six basic concepts - change, decision, value, stakeholders, needs, context and a
description of the relationships between them (Fig. 2).

[ Ne({] ~ (]}mﬂus }
o

L Parties concerned Contexts ‘

Value

Figure 2. Conceptual model of business analysis (Author’s development)

It is important that all elements of the conceptual model have connections with
each other. This means that when developing a solution, not only must you work
with each element, but a change in any of the components also requires a manda-
tory re-examination of all elements to correct the available information.

In the changing and unpredictable VUCA world, it is the equally deep and
detailed work, necessarily with each of these concepts, that together allows us to
get the truly best result (the greatest value) when developing a solution. Moreover,
if in the process of developing a solution you “forget” about any of the listed basic
concepts or “work through” it insufficiently deeply, then the quality of the devel-
oped solution will suffer greatly. Therefore, the process of business analysis work
cannot be approached formally or always act according to unchanging patterns,
otherwise the developed solution will not meet expectations in terms of its value.
It is the combination of the six listed basic concepts of business analysis that al-
lows you to approach the solution of a problem systematically and conceptually,
literally “see everything” and develop a data-driven solution.

Business analysis helps solve problems associated with changes in business,
including: identifying the expectations and needs of stakeholders; collecting re-
quirements and working with them; analysis of the situation; development of solu-
tions based on the data driven approach; assessment of the company’s capabilities
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in implementing the solution; assessment of risks associated with stakeholders,
implementation of decisions, changes; development of current and target business
process models, etc.

Working within the framework of a conceptual model, a business analyst must
be able to appropriately apply the entire variety of existing techniques (methods)
of analysis and management. Business analysis combines and usefully uses all
previously developed and relatively “separately” applied management and analy-
sis techniques, in addition, it applies new flexible practices for working on projects
(and all the activity of an analyst is project work, since each developed solution
should always contain novelty) , also uses digital technologies, data mining capa-
bilities, etc. [13]. In addition, business analysis has a recognized value, confirmed
by international certification in the areas of cybersecurity, product development,
agile, business data analytics [14].

Some examples of techniques used by business analysts are: techniques for
analyzing context and identifying the causes of a problem (for example, root cause
analysis, document analysis, Canvas model, etc.); process analysis and modeling
techniques (for example, data flow diagrams, process analysis, process mode-
ling, etc.); working with stakeholders and requirements (stakeholder map, sur-
veys and questionnaires, user stories, use cases and scenarios, prioritization, etc.);
techniques for developing and evaluating a solution (metrics and KPIs, balanced
scorecard, lessons learned, project evaluation techniques, etc.).

BABOK describes the fifty most commonly used techniques used by business
analysts. Moreover, most of the techniques on this list are a combination of tech-
niques, not just one [15].

The business analysis framework also includes six knowledge areas that are
based on the defining and unique competencies of a business analyst. In general,
they can be described as follows [16, p. 61-62]:

— planning and monitoring — planning the process of business analysis work
itself. Planning involves the formation of an action plan, work on business analy-
sis, a description of specific tasks related to a given problem (initiative, project),
the choice of techniques used in carrying out certain work on business analysis
(they may change or be supplemented during the work) . This area contains many
analogies to project planning, since business analysis work is always a project;

— identification and cooperation is the identification and work with stake-
holders. Includes a description of tasks in terms of identifying stakeholders when
developing a solution, obtaining information from them or from other sources,
confirming the results of identifying information, and transferring information to
interested parties. The work has much in common with the work of a project man-
ager with some features inherent in business analysis;

— requirements life cycle management is a description of the main and im-
portant tasks and types of work from the point of view of business analysis in the
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field of managing and maintaining requirements, including the development of
requirements for a solution and working with them throughout the entire work on
the problem from beginning to end, description the process of achieving agree-
ment between stakeholder requirements and solution requirements when working
on a project;

— strategy analysis — development of solutions for the development of the or-
ganization. This area describes the work of a business analyst with a strategic
focus on leveraging the organization’s capabilities for further development. Strat-
egy analysis focuses on collaborating with stakeholders, identifying the resulting
strategic business needs, and identifying future and transition parameters to meet
those business needs. Achieving the desired future states should enable the satis-
faction of strategic business needs in a specific context, taking into account exist-
ing constraints, and ensure the sustainable development of the company;

— requirements analysis and design determination is the development and de-
tailed description of the essence of the developed solution. It includes a descrip-
tion of tasks for the formation, structuring and systematization of requirements
(documentation, modeling, specification, verification, validation, determination
of requirements architecture), identification of solution options (their description
- design) that meet business needs, and the expected potential value for each solu-
tion option;

— solution assessment - this area describes tasks for assessing the value (ef-
ficiency, benefit) of a solution: its value for the company and stakeholders and
recommendations for eliminating obstacles or restrictions that do not allow this
value to be fully realized. Typically, to assess the value of a solution, KPIs are
developed to monitor its results and ensure that the solution actually achieved all
the expected goals.

Business analysis allows you to develop guaranteed best solutions, providing
the opportunity to make changes in your business. “Guaranteed best solutions™ is
one of the mandatory requirements for business analysis, enshrined in BABOK
[2]. The development of truly better solutions allows the use of the Data-driven
approach, which has become an alternative to the HiPPO (Highest Paid Person’s
Opinion) approach - decision-making based on the opinion and experience of
management, on expert assessments, which is already outdated. The problem with
the HiPPO approach is that the manager cannot be competent and objective in all
matters, know all the features and subtleties of the context in which the problem
arose [17, p. 236].

The data-driven approach assumes that at the solution development stage there
must be a full understanding of what this decision will affect, who will be affect-
ed and how, what will need to be changed during its implementation, and what
result can be achieved in the end. This significantly increases the opportunities
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for successful business development and gaining advantages over competitors.
Nowadays, successful management tactics and strategies in the modern world are
built on this approach [18].

Thus, carrying out work on business analysis, which requires not only a sig-
nificant amount of knowledge, but also its constant development and expansion,
fully reflects the requirement of the VUCA world - constant training so that the
specialist’s level of competence allows him to withstand his challenges [19]. This
also applies to gaining knowledge from related fields, and in addition, a business
analyst must monitor all new trends, study them, and usefully apply them in his
work. Thus, the recent emergence of artificial intelligence is already used by busi-
ness analysts when analyzing problems and developing solutions.
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Abstract. Human resource management (HRM) plays a key role in attracting,
developing and retaining the quality talent needed to successfully execute any
company’s growth strategy. This study focuses on analyzing four critical HRM
practices: recruitment, selection, performance management and training to gain
insight into how a particular company (DTC Corporation) attracts, selects,
develops and retains its workforce. It also aims to examine how DTC’s HRM
aligns its HR-practices with the firm’s development goals and comparing them
with the best practices in HRM. The results of this study provide DTC (and other
companies) with valuable information for future improvements and implementation
of its stated “Accelerate to grow” strategy.

Keywords: human resource management (HRM), key HR-practices,
recruitment and selection, employee performance management, HR-training,
high-performance work systems.

Introduction
Corporation DTC is a Dutch telecom provider offering a wide range of servic-
es to individuals and businesses, including mobile and fixed telephony, internet,
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television, and cloud services. Since DTC’s creation 31 years ago, the company
has become a powerhouse in the Dutch telecommunications sector. The DTC mar-
ket share was around 40% in 2022 and its main competitors are Odido, formerly
known as T-Mobile, and Vodafone Ziggo. DTC’s success in this sector is also
reflected in the company’s stock exchange listing. DTC market capitalization is
approximately 12.5 billion euros. According to Beursgenoten (2023), the top level
of management consists of CEO Kurt Friedrichsen and five other senior manag-
ers, who are controlled by a nine-member board of directors. The company has
9,372 employees, making it a fairly large organization whose goal is to imple-
ment DTC’s core strategy: accelerating digitalization. This plan focuses on three
key areas: connected networks (fiber and 5G), connected customers (customized
services), and connected organization (optimized processes for sustainability and
innovation). This strategy aims to position DTC as a market leader. Of course, a
separate specialized HR department is required to manage all these employees.
The purpose of the article is to examine the HRM-practices of DTC at its head-
quarters and develop recommendations for its improvement.

1. Theoretical Framework

The practices of Human Resource Management (HRM) play an important role
in the success of an organization. They directly influence the organization’s ability
to attract, develop and retain talents (Komm et al., 2021). One could argue that
four practices, in particular, are necessary for an organization’s success: recruit-
ment, selection, performance management and training.

Recruitment is the initial step in the HRM process through which the organi-
zation seeks candidates for potential employment. This practice aims to attract a
wide range of qualified individuals who not only possess the necessary skills and
qualifications but also align with the values and culture of the organization. The
goal of recruitment is to ensure a pipeline of candidates that will enable the or-
ganization to achieve its goals by placing suitable individuals in appropriate roles.

Selection is the next stage in which the organization evaluates and chooses the
employees from among the candidates identified during the recruitment process.
This practice entails an assessment of applicants through methods such as infer-
views, testing and reference checks. The ultimate goal of selection is to match can-
didates’ skills, experiences and attributes with requirements for the job position
(Kumari, 2012, p. 2).

Performance management, in turn, is a process whose purpose is to align the
actions and results of an employee with the goals of the organization. This in-
cludes setting expectations, monitoring progress, and providing feedback (Komm
et al., 2021). The main purpose of performance management is to improve the
performance of an organization by identifying areas for improvement, means for
growth, and employee accountability (Kumari, 2012, p. 2).
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Training refers to organized efforts to help employees acquire “job-related
knowledge, skills, and behaviors.” Training programs are designed to equip indi-
viduals with the competencies needed to perform their roles, thereby increasing
their productivity and adaptability.

These four areas are interrelated and essential for effective HRM. For instance,
a designed recruitment process attracts qualified candidates that enhances mak-
ing the selection process more efficient. Effective performance management helps
identify employees who may require training or development opportunities and
training programs are important for improving employee productivity (Kumari,
2012, p. 5).

2. Methods

To scrutinize the HRM-practices at DTC’s headquarters, two interviews were
conducted: an employee responsible for talent acquisition and an information tech-
nology manager were interviewed. The content of the interview (see Appendix
A) in terms of questions asked differed between the HR-manager (Kurt) and the
IT-manager (Christie), but the method used (STAR-method) remained the same.
During the first interview, a large amount of information was collected about
DTC’s HR-practices, while during the second interview, potential points of HRM
improvement were noted and recorded based on the IT-manager’s comments. The
interviewer started off by asking some ‘general’ questions, such as what the posi-
tion of the individual in question is at the firm. After this, questions were asked,
the answers to which became more and more detailed, for instance, what problem
did the HR-manager or IT-manager encounter when developing HR-policies?

3. Results

Recruitment. The role of HRM in recruiting primarily focuses on activities
related to identifying and attracting potential candidates for open positions. DTC’s
HR-managers participate in the formation of shortlists of candidates based on job
profiles developed by department heads. One of the interviewees, Kurt, noted that
he often communicates with HR-managers about the profiles of candidates he is
currently looking for to join his team. In another interview, Christy gave a lot of
information about recruiting strategies. It was found that DTC takes a multifac-
eted approach to recruitment, combining traditional and modern methods. One
example is the use of specialized job portals to attract candidates with niche skills,
thereby strengthening employer branding. The company also uses internal refer-
rals, gives new tech employees better equipment and encourages them to attend
events and write blogs. Through this approach, they aim to attract applicants with
the right characteristics and skill sets.

DTC’s HR-department pays special attention to young technical candidates,
some of whom have not even completed their studies. While DTC is a big com-
pany, they simply can’t compete with the salaries offered by giants like Facebook
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and Google. Hence, DTC focuses on offering these young tech-talents a clear de-
velopment path and a great environment to work and grow in. Overall, DTC’s
recruitment strategy aims to attract young talent by offering them a clear develop-
ment path and providing them with the latest equipment and technology.

Selection. HRM plays a critical role in matching candidate profiles to the
specific needs of business unit leaders, aiming to provide candidates with the re-
quired competencies for the relevant positions. The selection process at DTC is
very structured and rigorous, involving a thorough resume screening and multi-
ple rounds of interviews. During these various rounds of interviews, a variety of
tests are conducted - technical, personality, leadership and cultural. Christie stated
that the technical quality of the candidate is the first element which is analyzed
through the technical test. A candidate’s thought process can provide insight into
future growth potential. Apart from the technical qualities of the candidate, DTC
requires a certain level of communication skills from its candidates. These skills
are commonly observed during interviews to assess personality and leadership
ability. In several DTC departments, particularly Christy’s department, skills such
as communication, planning, and teamwork are highly valued.

Other key values include a desire to learn and continually improve. DTC is
committed to selecting qualified, social and ambitious candidates from its recruit-
ment pool to strengthen its organization. Finally, there must be compliance with
the cultural level. DTC as an organization has three core values: trust, courage and
growth. It is logical that candidates should demonstrate closeness to these values.
An imperative is a match between the candidate’s characteristics and the team’s
expectations. Therefore, there is no “one-size-fits-all’’ policy. The HR-department
looks at what a particular team requires and what candidate characteristics need to
be ensured during selection. More often than not, DTC prioritizes team-candidate
fit over technical quality because teamwork is fundamental. While the majority of
applicants are male, Christie emphasized the importance of gender diversity on
teams and a commitment to maintaining a 50/50 gender ratio among new hires.

Performance management. DTC’s approach to employee performance man-
agement is characterized by regular reviews as well as reporting on progress. From
the interviews, it became clear that HRM uses a tool such as the DTC academy,
which helps stimulate employee improvement and development. The academy
runs an internal training program with a range of courses and modules, but also
facilitates mentoring and coaching initiatives to support staff career development.

An important aspect of this program is the progress presentation of new em-
ployees, in which they must show how they have progressed in their growth path
over the year and receive evaluation from their peers and managers. This is a really
good component of the performance review process. Through these presentations,
employees communicate their suitability (and value) to the organization, discuss
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career aspirations, and receive constructive feedback. It is logical that the further
along the path of growth you are, the more responsibility you bear, but you also
receive compensation for it. If your colleagues approve of your presentation, this
will affect your (financial) reward. Typically, a percentage increase in salary is
paid, or even the employee is transferred to a new higher salary category, or bo-
nuses are paid. Over time, DTC has moved from so-called benefits to financial
compensation. Transparency allows every employee to voluntarily report on their
progress and advocate for their point of view. With this approach, he gains control
of his own destiny rather than relying on the judgment of senior managers who
may not have a detailed understanding about the work he has done.

Other relevant practices. DTC’s HRM-department manages significant inter-
nal conflicts, ensures legal compliance, invests in employee development, and pri-
oritizes fairness and equal opportunity for all employees, all of which contribute
to the success of the organization.

4. Discussion

This section critically evaluates and discusses current DTC HRM-practices. It
will be assessed the horizontal and vertical alignment of HRM-policies, systems
and practices against best practices as well as High Performance Workforce Sys-
tems (HPWS).

Vertical fit and horizontal alignment. A strategy to accelerate DTC growth
requires strong alignment with HR-practices, especially to achieve vertical align-
ment with three core goals: connected networks, connected customers, and a con-
nected organization. The interviews indicated that there was room for improve-
ment in achieving this vertical alignment. Given the rapidly evolving nature of the
IT-industry, DTC’s HR-managers must adapt their talent selection skills and tech-
niques to the changing environment. Notably, Kurt’s observation that HR profes-
sionals may lack a deep understanding of business and role-specific competencies
highlights the importance of HRM learning more about industry-specific knowl-
edge and tailored practices to ensure the company’s success in an ever-changing
environment.

Horizontal alignment, an equally important aspect, involves the interconnec-
tion and mutual improvement of HRM-practices. The interviews revealed that hir-
ing managers work closely with the HR-department in recruiting staff. However,
there is an opportunity to better understand the needs and challenges of a particular
department, thereby improving the selection process. This deeper understanding
can facilitate more synchronized horizontal alignment, which will ultimately con-
tribute to the achievement of the organization’s overarching goals as it ensures
consistent HR-practices across all departments.

Recruitment. The DTC’s approach to recruiting is comprehensive and also in-
volves HR-working closely with hiring managers to identify and attract qualified
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candidates. Although DTC’s HRM-department already plays a key role in the se-
lection of candidates, there is still room for improvement and developing a deep
understanding of the specific competencies required for various positions. Sources
also confirm the importance of the hiring manager having a thorough understand-
ing of the business to ensure that his efforts closely match the needs of the orga-
nization (Guest, 1997). DTC can truly benefit from a more proactive approach to
creating and retaining new skills and adjusting recruitment practices accordingly
to meet the demands of the evolving IT-landscape.

According to Burks et al. (2015), a company’s use of internal referrals is a best
practice because research has shown that referred candidates tend to have higher
job performance and stay with the organization longer. In the context of DTC, at-
tracting employees from universities is commendable and is in line with the goal
of creating a skilled workforce. To strengthen this recruitment drive, DTC could
create special internship and collaboration programs to better integrate and devel-
op such young talent within the organization. Moreover, Phillips and Galli (2015)
argue that HR-managers’ hiring activities, characterized by open communication
with others in the company, are consistent with best recruitment practices. This
collaboration ensures that the selection process is synchronized with the needs of
the organization. DTC, in turn, should consider formalizing feedback mechanisms
to further improve its recruitment practices.

Selection. The DTC selection process is rigorous and structured and includes:
technical assessment, behavioral interviews, group interviews and even simulation
exercises. According to Campion (2011), these methods are consistent with best
practices in attracting new talent. The use of job-specific simulations demonstrates
DTC’s commitment to assessing candidates under stress. This practice for occupa-
tions where decision making under stressful conditions is critical is also supported
by Lievens et al. (2012).

To identify employees with high potential, DTC uses LP-assessment (Leader-
ship Profile) of candidates, which is considered to be consistent with a reason-
able approach to personnel management. Identifying an applicant’s high potential
allows for targeted training and development, which Gallardo-Gallardo (2013)
argues is best practice for securing a talent pipeline. Additionally, focusing on a
candidate’s cultural fit with the company’s corporate values is commendable, as
Chatman’s (1989) research shows higher job satisfaction and engagement levels
among such candidates. To improve the selection process, DTC could conduct
regular vacancy reviews to harmonize job requirements and candidate assess-
ments. According to Hartog and Verburg (2004), this practice helps to update se-
lection methods as job roles evolve. As interviewed suggested, greater collabora-
tion between HR-managers and company departments could improve the selection
process in terms of understanding what each department needs.
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Performance management. The DTC approach to employee performance
management includes: regular reviews, feedback, development opportunities,
LP-assessments and formal employee presentations. The use of LP-assessments
combined with specialized training and mentoring for high-potential employees is
consistent with best talent management practices (Gallardo-Gallardo et al., 2013).
At the same time, DeNisi and Murphy (2017) argue that regular feedback and
coaching are essential for employee growth and formalization of accountability.

According to Atwater and Yammarino (1997), formal presentations by DTC
employees receive feedback not only from managers but also from peers, which
can be associated with the 360-degree feedback method. They claim that this
method is effective for evaluating job performance and promotes professional
growth of employees. At the same time, DTC’s approach to employee compensa-
tion, bonuses and benefits demonstrates the fairness and transparency of the re-
ward system that Miljkovic and Newman (2019) wrote about in their book as rel-
evant best practice. For DTCs, implementing modern performance management
software can improve efficiency and insight into the data generated. In addition,
creating individual development plans based on regular feedback will promote a
culture of continuous improvement.

Other relevant practices. DTC’s HRM-practices go beyond recruiting and
performance management. Company involvement in conflict resolution and legal
compliance is critical to the organization’s success. Studies conducted by Jackson
et al. (2008) highlight the role of HRM in maintaining a healthy work environment
and ensuring compliance with laws and regulations. At the same time, according
to Noe (2017), developing a skilled and adaptable workforce is vital to the suc-
cess of an organization. Thus, the company’s emphasis on employee development
and training programs is consistent with best HRM-practices. Moreover, Cox and
Blake (1991) argue that diversity and inclusion in HRM improves organizational
performance and promotes increased innovation.

Note that DTC is committed to fairness and equal opportunity for its employ-
ees. However, to further improve these practices, DTC could focus on developing
HRM metrics to measure the effectiveness of conflict resolution, as well as to
capture the number of diversity initiatives and the level of HR-inclusion. This
data-driven approach ensures that HRM-practices align with organizational goals
and can be continually improved.

High performance work systems (HPWS) also have implications for employee
selection and training. To work on equipment created using new technologies,
employees need professional knowledge and basic skills. The HRM-practices re-
viewed support HPWS. These practices are designed to give employees skills,
incentives, knowledge, and autonomy. High-performance work practices are typi-
cally associated with improved employee productivity, long-term financial perfor-
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mance, and integrated use of all practices. In this way, HPWS maximizes the fit
between the company’s social system (employees) and its technical system (Har-
tog and Verburg, 2004). Technology provides the information needed to improve
customer service and product quality. Considering the above, the introduction of
HPWS into DTC activities is undoubtedly commendable.

5. Conclusion

This paper has attempted to present a comprehensive analysis of the HRM-
practices of a DTC company, focusing on recruitment, selection, performance
management and other relevant human resource management practices. In addi-
tion, a study was conducted on how the above-mentioned practices align with
DTC’s strategic goals. An extensive analysis of the previously mentioned prac-
tices revealed that DTC has a multifaceted and evolving approach to HRM aimed
at successfully implementing its “Accelerating Growth” strategy.

The company’s recruitment practices, combining traditional methods and
modern strategies, are primarily focused on young talent in the technology sector.
Selection processes are rigorous and structured, focusing not only on technical
skills, but also on soft skills and applicants’ cultural fit with the company’s values.
Performance management includes regular feedback, development opportunities
and employee presentations, emphasizing reward transparency and highlighting
high-potential employees. In addition, DTC’s HRM-practices extend to conflict
resolution, legal compliance and employee development, reinforcing the compa-
ny’s commitment to fairness and equal opportunity.

The study’s findings have significant implications for both DTCs and peer or-
ganizations in competitive, high-growth industries. Let us note the importance
of aligning HRM-practices with changing business goals, adapting them to the
changing requirements of the IT-environment, while ensuring their compliance
with the strategic goals of the organization. To achieve this, DTC must proac-
tively adjust its recruitment, selection and performance management practices. In
addition, horizontal alignment of HRM-practices across departments is critical to
improving the selection process, providing a better understanding of departmen-
tal needs and contributing to the achievement of common goals. Best practices
identified include the use of job-specific simulations, focusing on high-potential
candidates who fit the firm’s culture and embrace its values. Finally, implementing
integrated HPWS, formalizing feedback mechanisms, and increasing collabora-
tion with other departments can further optimize DTC HRM-practices.
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Appendix A. Interview Questions

Preliminary Questions for HR employee:

1. Hi, what is your name and your official function (title) within DTC? How
long have you been with the company?

2. What tasks does your job typically entail, more specifically within human
resource management?

3. Can you describe the most crucial components/hulpmiddellen of your
HR-systems?

Recruitment Questions

1. What are places or events where you most frequently encounter potential
talents for DTC? Are these on your initiative or on the initiative of can-
didates?

2. Which steps are typically taken to find suitable candidates until an actual
interview? any preliminary checks/ background checks or CV-review

Selection Questions

1.  What are key driving factors and characteristics you look for when search-
ing for talents?

2. How do you determine whether the candidate fits into the position and the
role within the team?

3. Are there any metrics or indicators that significantly outweigh compared to
others? What is element/score is most important for the selection procedure?

Performance Management Questions

1. Once someone is actually hired, what are some factors or indicators you
keep track of to measure their performance?

2. If a (new) employee performs more than expected, what rewards are typ-
ically awarded?

3. Are there any regular check-in moments for you to assess new employees?

STAR

1. Is there any specific situation you can tell us about when you encountered
a problem within the HRM-system, and how did you solve this?

Preliminary Questions for regular employee(s):

Hi, what is your name and your official function within DTC?

What does your function entail specifically?

In what situations do you reach out to HR?

What are your feelings toward the HRM-department within DTC?

Do you think HRM is efficiently organized within DTC? What are compo-

nents are parts you would like to see improved?

6. Can you tell me about any specific situation in which you had a problem,
had to reach out to HR and what actions were taken to fix the situation?
What was the result?
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Annotation. This research-oriented article explores the issues and prospects
of global criminal justice and examines the role of the International Criminal
Court (ICC) in this process. It analyzes the illegitimacy of the ICC, political
influence, and limited resources as the main problems of global criminal justice.
Furthermore, the article examines the legislative function of the ICC, its role in
prosecuting crimes against humanity, and protecting victims. It then suggests
perspectives for strengthening the ICC, the need for enhanced cooperation
between law enforcement agencies and member states, as well as the importance
of public participation. In conclusion, the article summarizes the problems and
prospects of global criminal justice, highlighting the role of the ICC and the need
for further development and strengthening of the global criminal justice system.

Keywords: global criminal justice, International Criminal Court, problems,
prospects, illegitimacy, political influence, limited resources, legislative function,
prosecution of crimes against humanity, victim protection, strengthening,
cooperation, public participation.

Global criminal justice plays a significant role in the modern world, aiming
to achieve justice and accountability for violations of international law. Given
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the criminal nature of the most serious crimes, such as genocide, war crimes, and
crimes against humanity, global criminal justice seeks to address impunity for
such crimes.

The International Criminal Court (ICC) is a key institution in global criminal
justice. It was established in 2002 as a permanent international body to handle
cases of serious crimes that fall within the scope of global criminality. The work
of the ICC is based on the Rome Statute, a document adopted in 1998, which es-
tablishes its jurisdiction and procedures.

The ICC is an important international mechanism for judicial prosecution, pro-
viding an avenue to hold accountable individuals who have committed the most
serious crimes within the court’s jurisdiction. It serves as a vital instrument for
achieving justice, inflicting moral and material harm on perpetrators, and ensuring
international peace and security.

Key principles of global criminal justice, upon which the ICC is based, include
independence, fairness, immunity, and mutual respect. The ICC operates under
the principles of limited jurisdiction, applying international criminal law and hu-
man rights law.

Global criminal justice, carried out by the International Criminal Court (ICC),
has become a means of pursuing the commission of the most serious crimes, such
as genocide, war crimes, crimes against humanity, and crimes of aggression. How-
ever, despite its significance, global criminal justice faces a number of challenges
that impact its effectiveness and public trust in the system.

The first problem of global criminal justice is linked to the limited jurisdiction.
The ICC can only hear cases involving individuals from states that have ratified
the Rome Statute. This limitation leads to a situation where criminals in non-state
parties to the Rome Statute remain unpunished. This raises allegations of selective
justice and creates barriers to achieving full accountability for perpetrators.

The second problem lies in the political influence on global criminal justice.
ICC member states can exert influence on the Court’s work, particularly regard-
ing the investigation and prosecution of specific crimes. This allows for political
manipulation of the justice process and raises the risk that politically supported
criminals may evade accountability.

The third problem of global criminal justice is related to limited resources. The
ICC faces funding shortages and case overload, which hamper its work. Limited
resources affect the Court’s ability to investigate and prosecute all crimes requir-
ing its intervention. This can result in situations where some cases are wrongly
prioritized or not addressed at all.

Overall, global criminal justice faces several challenges that constrain its effective-
ness and reliability. Limited jurisdiction, political influence, and resource constraints
have a negative impact on the work of the International Criminal Court and raise doubts
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about its ability to ensure justice and hold perpetrators accountable. Overcoming these
problems requires improving mechanisms of cooperation among ICC member states,
increasing funding, and enhancing the Court’s efficiency.

The International Criminal Court (ICC) plays an important role in establishing
and developing international criminal law. It is the first and only permanent inter-
national criminal court empowered to hear cases of the utmost seriousness, such as
genocide, war crimes, crimes against humanity, and crimes of aggression.

One of the key roles of the ICC is its legislative function. The Court plays an
active role in establishing and interpreting international criminal law. The prece-
dents and decisions of the ICC contribute to the development of judicial practice
and the gradual evolution of criminal law, especially in relation to crimes against
humanity and crimes committed during armed conflicts. ICC decisions also create
norms and standards that can serve as a basis for the development of new interna-
tional conventions and laws.

The ICC plays a crucial role in the prosecution and judicial investigation of
crimes against humanity. The Court handles cases related to mass human rights
violations, such as torture, killings, rape, and forced deportations. Investigating
and holding accountable those responsible for such crimes contributes to justice
and the prevention of impunity.

Precedent-setting decisions of the ICC regarding crimes against humanity are
of vital importance in protecting human rights and preventing similar crimes in
the future. The Court’s decisions establish that such crimes can not go unpunished
and that individuals committing such acts must be held accountable and receive
fair punishment. This helps create a deterrent effect and prevents the commission
of similar crimes in the future.

The ICC also plays a significant role in protecting the rights of crime victims.
The Court emphasizes the importance of safeguarding and holding accountable
those responsible for crimes against the individuals affected by these crimes. The
ICC takes measures to ensure the participation of victims in the judicial process,
ensure their safety, and provide opportunities for them to present their positions
and evidence.

Additionally, the Court provides opportunities for compensation for victims.
It can establish obligations for the payment of compensation or reparation for
the harm suffered by victims of crimes. This is an important element in restoring
justice for victims and allows them to begin the process of recovery after the com-
mission of crimes.

However, it is important to note that the International Criminal Court plays a
significant role in establishing and developing international criminal law. It car-
ries out its legislative function, contributing to the formation of judicial practice
and the development of new norms and standards. The Court also prosecutes and
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adjudicates crimes against humanity, promoting justice and preventing impunity,
as well as ensuring the protection of victims’ rights and providing opportunities
for compensation. All these aspects contribute to supporting human rights and
ensuring justice.

International Criminal Court (ICC) plays an important role in investigating
and prosecuting crimes against humanity, war crimes, and acts of aggression.
However, to ensure the effectiveness and legitimacy of the ICC, it is necessary to
strengthen its powers and increase support from member states.

Firstly, expanding the jurisdiction of the ICC is a crucial aspect of its strength-
ening. The international community should seriously consider the possibility of
extending the ICC’s competence to other types of international crimes, such as
environmental crimes and financial crimes, which have global implications and
cause significant harm to humanity.

Secondly, to ensure the legitimacy of the ICC, principles of independence, im-
partiality, and transparency must be upheld. The appointment of ICC judges and
prosecutors should adhere to strict procedures. Member states should support and
adhere to these principles to ensure unbiased and fair investigations and judicial
proceedings.

Thirdly, enhancing the financial and resource capabilities of the ICC contrib-
utes to its effectiveness. Member states should provide the necessary financial
and human resources for the work of the ICC, including ensuring the security and
confidentiality of witnesses and defendants, as well as providing necessary experts
and specialists.

Cooperation between law enforcement agencies and member states is crucial
for the effectiveness of global criminal justice. To achieve success in criminal
justice, cooperation should be strengthened in the following areas:

Firstly, active exchange of information on crimes and defendants. Law en-
forcement agencies and member states should collaborate in exchanging informa-
tion on crimes and defendants, which helps establish facts, gather evidence, and
identify individuals responsible for the crimes.

Secondly, strengthening the practice of extradition and transfer of defendants.
Member states should actively cooperate in the process of extraditing and trans-
ferring individuals accused of committing international crimes. This ensures that
justice prevails over impunity and that criminals are held accountable.

Thirdly, effective collaboration in crime investigations. Law enforcement
agencies and member states should actively cooperate in the investigation of
crimes, provide necessary resources and expertise, and ensure the safety of wit-
nesses and participants in the investigation.

The involvement of civil society, organizations, and activists is a key factor
in supporting and developing global criminal justice. Public participation can be
fostered through the following means:
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Firstly, providing support to crime victims. Civil society and organizations
should provide legal and psychological support to crime victims, facilitate their
participation in judicial proceedings, and ensure compensation and recovery.

Secondly, education and awareness-raising. Civil society and organizations
should conduct educational programs to increase awareness about global crimi-
nal justice and its impact on justice and human rights. This helps develop critical
thinking and active citizenry in the fight for justice.

However, for the development of global criminal justice, it is necessary to
strengthen the ICC, enhance cooperation between law enforcement agencies and
member states, as well as actively involve civil society and organizations. These
measures will ensure justice and human rights on a global scale and help prevent
impunity for serious crimes against humanity. Translation: However, for the de-
velopment of global criminal justice, it is necessary to strengthen the ICC, en-
hance cooperation between law enforcement agencies and member states, as well
as actively involve civil society and organizations. These measures will ensure
justice and human rights on a global scale and help prevent impunity for serious
crimes against humanity.

Thirdly, promoting reforms. Civil society and organizations can support re-
forms in global criminal justice by providing expert assistance and advocating
for principles of justice and human rights. They can actively participate in public
debates and campaigns aimed at strengthening global criminal justice.

Global criminal justice is of paramount importance for ensuring justice, pro-
tecting human rights, and preventing impunity for serious crimes against human-
ity. As the global community evolves, criminal justice must also evolve to effec-
tively respond to global challenges and criminal acts.

In analyzing the problems and prospects of global criminal justice, special
attention has been given to the role of the International Criminal Court (ICC). The
ICC plays a key role in investigating and prosecuting crimes against humanity,
war crimes, and acts of aggression. However, to ensure the effectiveness and legit-
imacy of the ICC, it is necessary to continue its development and strengthening.

One of the main prospects of global criminal justice is expanding the jurisdic-
tion of the ICC. Considering the possibility of extending the ICC’s jurisdiction to
other types of international crimes, such as environmental crimes and financial
crimes, will allow for more effective combating of global criminality.

To ensure the legitimacy of the ICC, the principles of independence, impar-
tiality, and transparency must be upheld. The appointment of judges and prose-
cutors for the ICC should be carried out through strict procedures. Strengthening
the financial and resource capacities of the ICC also requires active support from
member states.

Cooperation between law enforcement agencies and member states is another
important aspect of global criminal justice. Exchanging information on crimes and
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suspects, enhancing extradition and transfer practices, as well as effective collab-
oration in crime investigations, contribute to successful prosecution and holding
criminals accountable.

An important element in the development of global criminal justice is public
participation. Involvement of civil society, organizations, and activists helps pro-
vide support to crime victims, raise awareness about global criminal justice, and
contribute to reforms in this field.

In conclusion, the development and strengthening of global criminal justice
play a crucial role in ensuring justice, protecting human rights, and combating im-
punity for crimes against humanity. Enhancing the International Criminal Court,
fostering cooperation between law enforcement agencies and member states, as
well as active engagement of civil society and organizations, are integral compo-
nents of the development of global criminal justice and the promotion of justice at
the international level.
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Abstract. The article analyzes the pedagogical potential of volunteering as a
means of social education of students; the pedagogical conditions and directions
for organizing volunteer activities of students of a pedagogical university are
identified and justified. The article shows the results of a survey of schoolchildren
and first-year students of the “Primary Education” and “Preschool Education”
profile on the subject of organizing volunteering. The activities of the practical
block in the research and creative areas are presented.
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There are many problems in the modern world that are difficult to solve with-
out the help of volunteers who consciously and selflessly work for the benefit
of others. Volunteering is done by people who want to do something good and
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useful for other people who need help or support. The Rostov region, one of the
first among the regions of Russia, adopted the regional law “On the support of
volunteer activities in the Rostov region” (dated 06.27.2012 No. 895-ZS). Vol-
unteers actively participate in regional events: the “Volunteer of the Year” and
“Leader of the Year” competitions, projects: “Governor’s Youth Team”, “Young
Citizen Academy”, specialized sessions at the regional youth forums ‘“Rostov”
and “Young Wave”.

Volunteer youth patrols operate in all 55 municipalities of the Rostov Oblast,
in which more than 1.5 thousand young people are involved. The youth patrol
team, together with law enforcement agencies, provides social guardianship over
persons who have committed unlawful acts.

Also in our country there is such an organization as the “Russian Schoolchil-
dren Movement”, which is aimed at educating the younger generation, developing
children based on their interests and needs, as well as organizing leisure and em-
ployment for schoolchildren.

Thus, we see that volunteerism is quite developed in our country and region.
Volunteer activities can help not only in solving social problems, but also contrib-
ute to the development of socially significant personality traits, the formation of
life positions and value orientations.

In Russia, despite the efforts made and significant progress in medicine, the
number of people with disabilities is increasing every year.

Isolation from society is one of the pressing problems of families with special
needs children. Currently, state social services cannot fully satisfy the needs of
this category of citizens for professional assistance (weak resource availability,
imperfect legal framework, insufficient infrastructure development). In these con-
ditions, a volunteer corps can provide great assistance to children with disabilities.

The next important and pressing problem is providing assistance to children of
refugee families from the DPR, LPR, Kherson and Zaporozhye regions. For chil-
dren and teenagers who have left their homes, a sense of security is simply vital,
an understanding that their lives are no longer in danger, that they are currently
provided with everything they need. Comprehensive support helps families find
the peace of mind and sense of stability they are missing.

Considering the pedagogical vector of work with forced migrants and students,
scientists and practitioners (S.E. Sikorskaya, G.P. Bodrenkova, etc.) pay attention
to the close relationship between the success of the integration of migrants into
Russian society and the professional competence of teachers and volunteers called
upon to help carry out this integration [1; 2].

Researchers identify the following as the leading competencies required for
teachers and volunteers to work with immigrants: communicative, social, and in-
formational. At the same time, the emerging multicultural society (class, school,
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university), at the center of which are teachers and volunteers, places certain de-
mands on them as connecting links between various social institutions and factors
influencing the process of adaptation of forced migrants.

Therefore, the topic of volunteering both for children with disabilities and for
children from newly annexed regions is relevant today.

Studentship is a period of study at a university, during which the student’s
personality goes through all stages of socialization through mastering the culture
of human relations and social experience. At student age, all mechanisms of so-
cialization are involved: this includes mastering the social role of a student, and
preparation for mastering the social role of a “professional specialist,” and mech-
anisms of social influence on the part of teachers and the student group. The so-
cialization of youth is impossible without the active inclusion of each individual
and the entire student community in various types of spiritual, moral and creative
activities [3].

And it is volunteer activity that is one of the main forms of manifestation of
social activity of citizens around the world. Volunteering, whether individual or
group action, is one way to achieve one’s professional identity.

A volunteer (volunteer) group is a voluntary association of students who have
expressed a desire to disinterestedly (without making a profit) carry out work in
professionally oriented activities [4].

Students of 1-5 years of various profiles participate in volunteer activities.

Stages of development of volunteer activities at the Department of Pedagogy
of Preschool, Primary and Additional Education:

v’ Creation of new formats for involving 10-11th grade students and students
in volunteering and conducting an awareness-raising campaign about vol-
unteering.

v" Creation of infrastructure, formation of new school and student volunteer
teams, and formats for their interaction with possible partners.

v’ Creation of a program of events for the existing group “Children’s Pro-
ject”.

v" Methodological support: creation of a volunteer group model, a series of
training sessions, webinars accompanying the implementation of the mod-
el, testing the model in educational institutions.

v" Work with leaders of school and student volunteerism: thematic sessions
and forums, competitions, regional and federal councils.

For the effective development of school and student volunteering, a compre-
hensive program has been formed to involve school and student students in volun-
teer activities and social practices. This program is aimed at creating a system of
motivation and involvement of students in socially significant activities by form-
ing their knowledge base about volunteerism, increasing their civic competencies,
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as well as providing conditions for their involvement in volunteer initiatives and
projects [5].
Involving students in volunteering can be represented by the following stages:
v’ Preparatory. Social and psychological training of volunteers. At the first
stage of work on the project, schoolchildren and students form ideas about
the role and place of volunteering in modern society, and a definition of
the concept “volunteer” is given. Here the development of communication
skills, self-confidence, and the development of attributes of the volunteer
movement take place. Practice has shown that both schoolchildren and
students cannot immediately help others without knowledge and commu-
nication skills, so the task of the first stage is to train volunteers. To train
effective communication and develop self-confidence, training is carried
out in two directions:

a) informational and educational (obtaining information followed by discus-
sion), watching videos, discussing the actions of literary and real heroes and asso-
ciation with real life examples and actions of people in various problem situations.

b) motivational-behavioral (testing of methods of desired types of behavior).
To develop the ability to realize and control one’s experiences, to understand the
emotional state of other people, games, exercises, and trainings are used in the
work (“What would you do?”, “Training of emotions,” “Gift for everyone,” etc.)
Game modeling of problematic situations helps to make the right decision in life’s
actions.

Identifving the interests of high school students and students of the “Primary
and Preschool Education” profile. To include them in volunteer activities, their
interests and needs are clarified. Teachers of the department and senior students
identify the interests of students and first-year students (surveys, questionnaires),
talk about the possibility of volunteering in this direction. It should be noted that
the survey of high school and first-year students is conducted by 4th-5th year
students; the questionnaire offered for completion consists of closed questions, in
the answer options for which you can choose the type and field of activity you are
interested in. Along with questionnaires, individual and group conversations are
conducted. As part of the conversations, schoolchildren and first-year students are
told about the available areas of volunteering, the results of actions and projects
carried out by the existing volunteer group “Children’s Project”. At the end of the
conversation, they are given a registration sheet to register for participation in the
activity they like.

According to an annual survey of tenth-graders and first-year students (from
185 to 210 people take part in the survey):

- from 52% to 69% of respondents are ready to participate in socially useful
activities for free,
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- 48% of tenth-graders and first-year students already have experience in such
activities;

- over 50% of respondents consider themselves volunteers.

We conducted a study aimed at identifying the dominant motives of 10-11th
grade students to participate in volunteer activities. The survey method was cho-
sen as the research method. The total number of respondents for the 2021-2022
academic years is 304 people. Respondents were asked an open-ended question
about the determining motives for deciding to participate in volunteer activities.
We offer for consideration the structure of the leading motives for volunteering,
ranked by the degree of prevalence of the selected answers:

1.

2.

Altruistic motives: “the opportunity to be useful” — 64% and “the opportu-
nity to influence changes in the lives of other people” —47.7%,

Motives for personal development: “gaining initial professional experi-
ence” (49%); “interest in everything new” (54.9%), “acquisition of useful
social and practical skills” (39.8%), “opportunity to navigate a future pro-
fession” (38.8%); “an opportunity to learn responsibility and self-organi-
zation” (21.4%).

Motives of involvement: “the opportunity to become part of an interesting
project” (38.8%) and motives of self-realization: “the opportunity to real-
ize oneself and one’s initiatives” (45.4%).

Motives for communication — “an interesting way to spend leisure time”
(19.1%).

Selfish motives: “receiving recognition from classmates”, “achieving suc-
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cess”, “the opportunity to learn how to lead a small team”, “the opportuni-
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ty to solve one’s problems and the problems of others”, “the opportunity
to receive additional bonuses in studies, when building a career”, “getting
useful connections” (in percentage terms the range ranges from 19.1% to

8.8%).

Thus, we can conclude that a sufficiently large number of students strive to sat-
isfy altruistic needs, needs to satisfy feelings of belonging, personal (professional)
growth and communication through volunteer activities.

v’ Familiarity with socially significant problems. At this stage, high school

and first-graders are introduced to various areas of volunteering through
discussion of socially significant topics, as well as through inclusion in
the processes of solving socially significant problems, usually related to
their place of residence and territorial characteristics. This direction is im-
plemented using the following methods: lessons of goodness (volunteers’
stories about participation in environmental protection, the fight against
orphanhood, helping people with disabilities, displaced people, etc.), talks
about volunteering and volunteer events, opportunities for self-realiza-
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tion of teenagers and students through volunteering, about the experience
gained and prospects for the development of the movement.

Webinars, discussions and round tables on priority volunteer practices,
the most relevant social topics.

Quizzes on socially significant topics such as ecology, health, safety, fam-
ily, common diseases, etc.

Essay competitions, projects, research and creative competitions, both re-
gional, Russian and international levels.

Involvement in solving socially significant problems of the region. Through
involvement in social practice, volunteers solve current problems, interact
with each other and the surrounding reality.

Quests, case methods, coworking, etc. Most often they are organized by
schoolchildren and student volunteers for families and class groups. Car-
rying out tasks step by step, quest participants at unexpected moments
come into contact with the most pressing problems of society, offer
non-standard solutions to problems, sometimes putting forward ideas for
new social projects.

Business_and_interactive exercises/games on_the topics “Safety”, “My
friends and 17, “City of the future/village of the future”, “Family budget”,
“Organizing an event”. They are held within thematic weeks and decades,
promoting involvement in solving social problems.

Practical. A journey into the world of good deeds and deeds. Develop-
ment of the volunteer movement, holding promotions and events. At this
stage, various events are being prepared and held, the public and teaching
staff are involved in supporting the development of the volunteer move-

ment. Let us give several examples of the research and creative direction
of this block.

Problem to be solved: development of personal resources and competencies,
intellectual and creative abilities.
Activity:

v

v

Conducting an all-Russian conference “First Steps into Science” for pri-
mary school students with the participation of children with disabilities.
Conducting an all-Russian conference “Planet Earth — Planet of Children”
for students in grades 5-8 with the participation of teenagers with disabil-
ities.

Conducting an international scientific and practical conference “Continu-
ity between preschool and primary general education in the context of the
implementation of the FCP PS and the updated Federal State Educational
Standard of the PGE.”

Conducting creativity lessons at Social Support Center No. 5, Taganrog
School No. 1.
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v" Conducting city and regional exhibitions of drawings, crafts, creative

works, projects, etc.

v Organization of concert programs with the participation of children and

adolescents with disabilities.

v Organization of creative master classes, training in communication skills

with disabled children, displaced children, initial career guidance work.

v’ Preparing children and adolescents with disabilities, children from dis-

placed families to participate in competitions and festivals.

Development of didactic aids for the intellectual and creative development of
these categories of children and adolescents.

Members of the volunteer group annually provide assistance to children with
disabilities and children from displaced families (from 12 to 23 people) in prepar-
ing for participation in competitions, conferences, creative projects, and folk art
festivals. At the same time, they try to ensure that children of these categories par-
ticipate in offline activities, which is the most important, but also the most difficult.

v’ Prospective — analysis of the results obtained and determination of pros-

pects for the further development of the volunteer movement.
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Abstract. Media convergence under the leadership of the Communist Party
of China is an important national strategy, aiming to promote media form and
technological innovation to meet the information needs of modern society. Media
convergence covers various media types, including traditional media, digital
media and social media, with deep integration at the content, communication
and technology levels. Media integration under the leadership of the Communist
Party of China not only provides more diverse information resources, but also
helps promote the party’s voice and promote the party’s ideas. This strategy
has played a key role in shaping the domestic and international public opinion
environment and increasing international influence. The continuous development
of media integration will bring more opportunities and challenges to China’s
media industry, and will also promote China’s media industry to emerge on the
global stage.
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Media convergence under the leadership of the Communist Party of China is
an important strategy in the Chinese media field, aiming to respond to the chal-
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lenges of the modern information age and promote media form and technological
innovation. There is a complex historical and strategic background behind this
strategy that deserves further exploration. Since the founding of the Communist
Party of China in 1949, the Chinese Communist Party has always used the me-
dia as an important propaganda and information dissemination tool to shape the
party’s image, convey policies, and mobilize the people. This has occupied an
important position in the history of Chinese media. The Party’s media policies and
practices have always been influenced by the Party’s guiding ideology, such as
Mao Zedong Thought, Deng Xiaoping Theory, and the Threefold People’s The-
ory. In recent years, Xi Jinping Thought on Socialism with Chinese Characteris-
tics for a New Era has also had a profound impact on media strategy. Secondly,
with the rapid development of digital technology, the communication methods and
business models of traditional media have been impacted unprecedentedly. Chi-
na’s new media, social media and mobile Internet applications have now become
the main channels for people to obtain information, which poses challenges to
traditional media forms, but also provides opportunities for media integration. The
Chinese government has adopted a series of policy initiatives to promote media
convergence and technological innovation, including supporting the digital trans-
formation of news services, promoting the application of big data and artificial
intelligence in the media field, and encouraging cross-border cooperation in the
media industry. These policy initiatives reflect the Chinese government’s empha-
sis on media convergence strategies to cope with changes in the media ecosystem
and improve international competitiveness.

Therefore, media convergence under the leadership of the Communist Party
of China is an important initiative in the Chinese media field, with a long history
and complex strategic background behind it. Studying this topic will help to gain
a deeper understanding of the development path, policy implications, and future
trends of Chinese media.

1. The practice of media convergence in China

The practice of media convergence in China is an important national strategy
under the leadership of the Communist Party of China, aiming to promote media
form and technological innovation to adapt to the needs of the modern information
age. The practice of media convergence in China covers a wide range of media
fields, including traditional media, digital media and social media. This practice is
reflected on multiple levels: China’s traditional media organizations, such as TV
stations, radio stations and newspapers, are actively undergoing digital transfor-
mation, bringing content online and providing multimedia news reporting and pro-
gram production. This allows audiences to obtain information more conveniently,
while also increasing the competitiveness of media organizations. Secondly, new
media and social media play a key role in China’s media convergence. These plat-

56 || International Conference



FEABEFRIRARF: BRI R4

forms provide the public with a highly interactive and personalized information
experience. They have also become an important channel for the government and
the party to spread their voices, expanding their influence and publicity effects.
The Chinese government promotes the application of high technologies such as big
data analysis, artificial intelligence, and virtual reality in the media field through
policy support and financial investment. These technological innovations improve
the efficiency of content production, help media better understand audience needs,
and enhance personalized content recommendations and user interaction.

China’s media integration practice covers a wide range of fields, from tradi-
tional media to new media to technological innovation, playing a key role in meet-
ing the diverse information needs of modern society, shaping the party’s voice,
and improving international competitiveness. This practice has far-reaching sig-
nificance for the future development of China’s media industry.

2. Innovation in Chinese media forms

Innovation in media forms in China is an important media strategy under the
leadership of the Communist Party of China, aiming to respond to the challenges
of the modern information age and promote the further development of the media
industry. This innovation covers many aspects, including the renewal and trans-
formation of traditional media and the emergence and development of new media
forms.

First, China’s traditional media organizations, such as television stations, ra-
dio stations and newspapers, are actively seeking innovation. They digitize con-
tent and actively expand multimedia platforms to provide online news, interactive
programs and digital publications to meet the audience’s needs for diversity and
convenience. This innovation helps traditional media remain competitive in the
digital age.

Second, new media forms such as social media, short video platforms and live
streaming applications are booming in China, providing users with a new media
experience. These platforms emphasize user participation, instant interaction and
content sharing, making information dissemination faster and more extensive. The
party and government also actively promote the party’s voice and policies on these
platforms.

Third, China’s media form innovation also includes exploring cutting-edge
technologies such as virtual reality, augmented reality and 3D technology to im-
prove content presentation. The use of these technologies not only improves user
experience, but also enriches content presentation methods, such as holographic
news reports, virtual exhibitions and immersive experiences.

To sum up, China’s media form innovation covers many fields, from the trans-
formation of traditional media to the emergence of new media and the application
of cutting-edge technologies. This innovation helps meet the diverse information
needs of modern society, while also helping the party’s propaganda work and
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improving international competitiveness to cope with the changing landscape of
the media industry.

3. The impact of technology on media convergence

Technology has had a profound impact on media convergence, a key aspect of
media development under the Chinese Communist Party. The rapid development
of technology has changed the media ecosystem, shaped new media forms, and
promoted innovation in content production and dissemination.

The rise of the Internet and digital technology has changed the way information
is obtained. People no longer rely on traditional media, but can access a variety
of content anytime and anywhere through the Internet and mobile devices, which
provides users with greater information choices. This has also prompted tradition-
al media organizations to actively transform themselves digitally to remain com-
petitive. The application of big data analysis technology in the media field helps
to better understand audience needs, personalize information, and improve user
experience. By collecting and analyzing user behavior data, media organizations
can provide more engaging content, increase user interaction, and also improve
advertising strategies. The application of artificial intelligence technology shows
great potential in news reporting, content generation and editing. Automated news
writing, intelligent editing and speech recognition technologies are changing tra-
ditional news production methods, improving efficiency and reducing labor costs.
In short, the rapid development of technology has had a profound impact on media
integration, bringing about changes in media forms, content innovation, and im-
provements in interactivity. The application of these technologies is expected to
continue to promote the development of the media industry and meet the changing
needs of audiences, while also strengthening the competitiveness of Chinese me-
dia on the international stage.

In conclusion:

The significance and impact of China’s media convergence are multifaceted
and have far-reaching impacts on the country, media industry and society. Under
the leadership of the Communist Party of China, this strategy has brought new
opportunities and challenges to China’s media development. China’s media con-
vergence helps strengthen the party’s voice and promote its ideas. The media is
regarded as an important propaganda tool. Through integrated media, the party
can disseminate its own policies and values more widely, shape the public opinion
environment at home and abroad, and increase its international influence. Media
convergence helps meet the needs of diverse audiences. Modern society has di-
verse information needs, and converged media provides more diverse information
sources and multimedia content to meet the needs of different audiences, thereby
promoting information acquisition and knowledge dissemination. In addition, me-
dia convergence creates economic opportunities and drives growth in the media
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industry. The application of digital technology and the emergence of new media
forms have provided media companies with new business models and advertising
opportunities, promoting innovation and competitiveness in the media industry.

China’s media convergence has a profound impact on the country, media in-
dustry and society. It not only helps the party’s propaganda work, but also im-
proves the efficiency and interactivity of information dissemination, and also
brings economic growth and employment opportunities. This strategy will contin-
ue to play a key role in China’s media development.
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Annotation. The relevance of this study lies in the study of informal nomination
of society by native speakers. The purpose of the study is to analyze society as
a fragment of the linguistic picture of the world from the point of view of the
dynamics of nomination in the Russian language (against the background of
Chinese language material). The representation of society in the linguistic picture
of the world is modeled based on materials from the modern Russian press (1200
examples); methods of component analysis and comparative analysis are used.
The results of the work can be used in linguistics, journalism, and sociology.
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In the modern era of rapid development of language and culture, the linguistic
picture of the world as an emerging area of research has become one of the “hot”
topics in the field of linguistic studies. The mental picture of the world shows hu-
man cognition of the world from a macro perspective, while the linguistic picture
of the world is the result of concretization and verbalization of the mental picture
of the world. Since the process of development of nature and society is a process
of continuous cognition and transformation of the world, a person in the process
of cognition has his own vision and assessments in understanding all aspects of
reality.
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Nomination as an expression, the design of a linguistic picture of the world is
the relationship between linguistic symbols and the objective reality they repre-
sent; in this capacity, it is inseparable from human thinking and cognitive activity.

From the point of view of genesis, pragmatics and scope of use, the nomina-
tion is divided into official and unofficial. Official nomination are terms used to
“legitimize” concepts through written text, used primarily in politics. An informal
nomination often appears in polemical articles and talk-shows of politicians and
experts, in the reactions and comments of viewers and listeners in chats, in the
comments of blog subscribers, etc.

Informal nomination is the main sphere reflecting society in the linguistic pic-
ture of the world. This article analyzes society in the linguistic picture of the world
from the point of view of the dynamics of informal nomination in Russian and
Chinese.

Unofficial nominations are dynamic and changeable. They change according
to changes in society or changes in people’s views. Assessments change according
to the following principle: repetition “through the paradigm” of the principles of
the organization of society and the exchange of the axiological sign for the oppo-
site [2, With. 254, 259]. Let’s take as an example some groups of naming:

Names of the past decades. In Russian language The 90s of the twentieth
century, euphemistically called “dashing” by the press, and those who benefited
from the predatory “grabbing” of layers of the population by the oligarchs, from
their point of view, were “saints” (tired of the “dashing nineties” society was wait-
ing for the solution of socio-economic problems, the strengthening of the national
security [eleven]), are currently called “gangsters” and “garbage”: Today we see
them, aged, but still just as vile, stuck in the garbage of the nineties and hating
the Soviet system, Stalin[15].In Chinese: 20120 705EARAS B — B AL AR 1)
Fbr, FONEBEEEHIHMAAETE. (The 1970s themselves have always been
considered a milestone because they have both old and new life)[14].The 1970s
marked a turning point in China’s development, but now, compared with improv-
ing living conditions, people call it the “poor seventies.”

Country names. In Russian: As we remember, these lands (with the exception
of Galicia, captured by the “civilized West” back in the Middle Ages) were previ-
ously part of the Russian state and were seized by Poland in 1921 [8]; the high lev-
el of technology and creativity of the country cannot be the only basis for claims
to the sole control of the world and the role of gendarme for the whole world
‘USA’ [4]. In Chinese: In the past, due to the causes of previous wars and differ-
ences in national systems, China calls the US “3E7 ‘American imperialism’: 70
SERTHT R E S E 28R, S8 R I & A ! " 3EE” (In battle for the founding
of New China 70 years ago, American imperialism became the best touchstone!
‘USA”’) [5]; Now China is successfully developing and can compete with the Unit-
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ed States, so it jokingly calls the United States a “beautiful country”: “J5%5% E il
R VRS, (HXFETREAER. "JEE (“Beautiful Country” can say
only beautiful words, but her actions are ugly. ‘USA”) [13].

Leaders and public figures of countries. In Russian: the period of the 70s
of the twentieth century, called “stagnation”, a period of “soft censorship”, ap-
parently in comparison with the hard Stalinist times (When some liberals call the
Brezhnev era an era of stagnation, referring, for example, to dissatisfaction with
consumer demand, I would like to answer this that during Brezhnev’s time, home
refrigerators were full[10]), now, not without nostalgia, is remembered as “gentle
Brezhnev”: Tender Brezhnev caresses the mirrors; gentle Brezhnev, spinning top
[12].

Professions and occupations of the population. In Russian: Candidate of
Economic Sciences, President of the Union of Entrepreneurs and Tenants of Rus-
sia Andrey Bunich discusses this [16]; those who call themselves supporters of lib-
eral economics are not liberals, but typical compradors [17]. In Chinese: E-384i
G, THRPIBRIE B WRLE 2 (4s urban jobs dwindle, which “iron rice bowls”
have disappeared? ‘working for a government department or government’) [7];
MNP IEANRIEE . (It is good to be a public servant of the people and
satisfy the people. “working for a government department or government’) [9].

Life is constantly changing, and with it changes occur in language. New ob-
jects appear - words appear that name them. And vice versa: people stop using
some things; This means that the words with which these things were called also
gradually disappear from speech. Historicisms and archaisms are included in the
passive vocabulary of the modern Russian language. Historicisms are words that
are the names of objects that once existed, but disappeared, phenomena of human
life [1], for example, limit, master, herald. Archaism is an outdated word, which in
modern speech has been replaced by a synonym [3], for example, aquarium ‘cafe
with glass walls’ — cafe, piit —poet. There are also obsolete words in Chinese:”>"
757 “toilet” (now apply names like ¥&-[7], AE[A], etc.),” 376/ ‘family with
10,000 yuan savings’(With the development of the economy, people’s living stan-
dards have increased, so this name is no longer used by people).

With the development of society, when new things appear, new nominations
appear or the meaning of old names changes. In Russian, a government vehicle
was called a member carrier in Soviet times, “Chaika”, because members of the
Politburo of the CPSU Central Committee traveled in it. Currently, the President
of the Russian Federation V.V. Putin drives an Aurus car, but this brand of car
does not have an informal name for the first person of the state. The name “Aurus”
is a combination of the words Aurum, that is, “gold” and Russia. The models of
the “Aurus” line are given names in honor of the towers of the Moscow Kremlin:
that’s where the names “Senate”, “Commandant” (SUV), “Arsenal” (minivan)
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come from [6]. As for examples of the emergence of new names in the Chinese
language, in connection with the advent of the Internet, many new nominations
were created in the Chinese language: W4T ‘People who have many fans on the
Internet’, #4R ‘Ordinary people or groups at the bottom of society’.

The unofficial nomination reflects the times and changes in society. The unof-
ficial linguistic picture of the world performs a number of important functions
in society (cognition, evaluation, euphemization, etc.) and therefore deserves a
comprehensive study.
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Annotation. The article highlights the current problem of the influence
of affect, stress and frustration on the expression of will, motivation, choice
and control of behavioral acts when committing a criminal act. The research
focuses on the psychological mechanisms that underlie criminal behavior and
the influence of emotional states on the decision-making process and behavior of
individuals in critical situations. Analyzing modern theoretical approaches and
empirical data, the authors of the article seek to identify factors contributing to the
commission of crimes and propose ways to prevent antisocial behavior. The work
contributes to the development of criminal psychology and can serve as a basis for
the development of effective crime prevention strategies.
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Criminal behavior is a multifaceted phenomenon, which is based not only on
social and economic factors, but also on complex psychological processes. Impor-
tant components influencing human behavior in critical situations are affect, stress
and frustration. Affect is an intense emotional state that can dramatically change
habitual behavior patterns, stress is the body’s response to external challenges,
which can lead to maladaptation, and frustration is a state resulting from the ina-
bility to achieve a goal, which can cause aggression and antisocial behavior.

The relevance of the topic is due to the growing interest in the psychological
aspects of criminal behavior, especially in light of recent criminological studies
that emphasize the importance of emotional states in the process of committing
crimes. Modern court cases often involve analysis of the psychological state of the
accused, which requires professionals to have a deep understanding of the influ-
ence of affect, stress and frustration on decision-making and behavioral reactions.

The purpose of this study is to systematically study and analyze the impact
of affect, stress and frustration on the expression of will, motivation, choice and
control of behavioral acts when committing crimes. In order to achieve this goal,
the following objectives were set:

1. Identify the psychological mechanisms of affect, stress and frustration and

their impact on behavior.

2. Consider modern theoretical approaches to the study of these phenomena

in the context of criminal psychology.

3. To analyze empirical data on the influence of emotional states on criminal

behavior.

4. Study the practical aspects of applying the acquired knowledge to prevent

crime and develop correctional programs.

Volition and motivation are key concepts in psychology that explain why peo-
ple commit certain actions, including criminal acts. Volition is the individual’s
ability to control his impulses and make informed decisions, while motivation is a
set of internal and external stimuli that encourage action [3, p. 145].

Theories of motivation, such as Freud’s psychoanalytic theory, Maslow’s hier-
archy of needs theory, and Deci and Ryan’s theory of self-determination, provide
various explanations of the motives for criminal behavior, ranging from uncon-
scious impulses to the desire to satisfy basic or higher needs.

Affect can significantly influence the decision-making process, especially in
conditions where it is necessary to quickly respond to a changing situation. In a
state of passion, when emotions reach their peak intensity, the ability to rationally
analyze the situation, as a rule, is significantly reduced. This can lead to impulsive
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and even aggressive actions that would normally be suppressed or controlled. [4,
p. 562].

Stress and frustration play a significant role in the formation of a person’s mo-
tivational sphere. Prolonged stress can lead to decreased behavioral control and an
increased likelihood of criminal behavior as a way to cope with stress. Frustration
resulting from unmet needs or failure to achieve goals can cause aggression and
antisocial behavior.

Dollard and colleagues’ frustration-aggression theory and Lazarus and Folk-
man’s concept of stress provide a framework for understanding how these emo-
tional states can lead to crime.

Affect is a complex psychological phenomenon that encompasses intense emo-
tional reactions that can be short-term (affective outbursts) or long-lasting (mood).
In psychology, affect is classified according to various parameters: by duration
(from momentary emotions to long-term moods), by intensity (from a weak feel-
ing to a strong impulse), and by sign (positive or negative). These emotional states
can significantly influence cognitive processes, including attention, perception and
memory, which in turn influence decision-making and behavior [2, p. 35].

Affect can have a significant influence on the choice and control of behavioral
acts. In a state of high affect, especially negative affect such as that caused by the
emotions of anger or fear, logical thinking is often significantly suppressed, which
leads to impulsive and less controlled actions. Affect can distort cognitive pro-
cesses, increasing biases such as confirmation bias or the anchoring effect, which
can lead to ill-considered and risky decisions. Affect plays an important role in the
decision-making process, especially when there is a need to respond quickly to
difficult or threatening situations.

Examples of cases in which affect had been recognized as a mitigating circum-
stance highlighted the importance of understanding its role in criminal conduct. At
the time of committing a crime, affect can so strongly influence a person’s mental
state that his actions become inadequate and inconsistent with usual behavior.
These examples highlight the need for in-depth study of affect and its influence on
behavior to ensure fair trials and develop effective intervention programs.

Stress and frustration are psychophysiological responses to perceived obsta-
cles or threats, and they can have both short- and long-term consequences on a
person’s health and behavior. Stress activates the fight-or-flight system, which
prepares the body to react immediately, while frustration is associated with a feel-
ing of powerlessness and inability to achieve what you want. Both conditions can
lead to physiological changes, such as increased cortisol and adrenaline levels,
which affect cognition and behavior. Understanding these aspects is important
in explaining how stress and frustration can contribute to crime, especially when
they affect an individual over a long period of time.[7, p. 503].
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Stress and frustration can significantly increase the likelihood of aggressive
and antisocial behavior. Stress can lead to decreased self-control and increased
impulsivity, making aggressive behavior more likely. Frustration, especially when
it builds up without resolution, can cause outbursts of anger and aggression. Such
emotional outbursts can be directed towards objects that are perceived as the cause
of frustration, which can lead to criminal acts. Analyzing these relationships helps
us understand why some people commit criminal acts in response to stress and
frustration.

Prevention of criminal behavior may include strategies aimed at reducing stress
and frustration in the community. This may include stress management programs
that teach individuals relaxation, meditation and problem-solving techniques. It is
also important to create social support and support networks that can help people
cope with frustration and stress. Educational institutions and workplaces can im-
plement programs aimed at developing interpersonal communication and conflict
management skills. Avoiding situations that may cause stress or frustration is also
a key aspect of crime prevention.

Criminal psychology uses a variety of research methods to study the psycho-
logical aspects of criminal behavior. Quantitative methods include statistical anal-
ysis of crime data, psychometric testing, and experimental research. Qualitative
methods include interviews with offenders, content analysis of court cases, and
psychological profiling. Mixed methods combine quantitative and qualitative ap-
proaches to gain a deeper understanding of criminal behavior. Modern research
also includes neuropsychological techniques such as functional magnetic res-
onance imaging (FMRI) and electroencephalography (EEG) to study the brain
mechanisms underlying affect, stress and frustration[1, p. 109].

Experimental studies can accurately measure the effects of stress on decision
making under controlled conditions, but they may not take into account the com-
plexity of real-life situations faced by offenders. Qualitative research provides
insight into the motivations and experiences of criminals, but the results can be
subjective and not always generalizable. Neuropsychological research offers im-
portant insights into brain processes, but their relationship to actual behavior can
be ambiguous.

Challenges and limitations of existing approaches include ethical considera-
tions when working with offenders, difficulties in obtaining reliable data due to
social desirability or lying on the part of participants, and limitations associated
with the representativeness of elections. In addition, many studies do not take into
account cultural and social factors that may influence criminal behavior[6, p. 250].

A study was conducted using FMRI to study brain activity in individuals who
committed crimes while in a state of passion. Researchers have found that when
remembering a crime, the same areas of the brain are activated as during stress.
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However, a critical analysis may indicate that such activation is not necessarily
the cause of criminal behavior, but may be a consequence of it. In addition, study
participants may have experienced stress from the very fact of participating in the
experiment, which distorts the results. It is also important to consider that brain
activity does not always directly correlate with behavior, and many factors can
influence the brain’s response, including previous experiences, personality traits,
and current psychological state.

In the course of the presented analysis, key aspects of the influence of affect,
stress and frustration on the expression of will, motivation, choice and control of
behavioral acts when committing a tort were considered. It has been found that
affect can significantly distort the decision-making process, while stress and frus-
tration are more likely to increase aggressive and antisocial tendencies, which in
some cases can lead to crime. Methodological limitations of existing studies were
also identified, including limited experimental conditions and difficulties in inter-
preting neuropsychological data.

The results obtained have important practical significance for criminal psy-
chology and judicial practice. They can be used to develop criminal behavior pre-
vention programs aimed at reducing stress and frustration in society, as well as
for the professional training of law enforcement officers, in particular forensic
experts. Understanding the psychological mechanisms underlying criminal behav-
ior will help in developing more effective methods for rehabilitating criminals and
preventing relapse.

Based on the analysis, we can conclude that modern legal science and practice
needs a more in-depth and long-term study and assessment of the results of pro-
longed exposure to stress and frustration affecting the behavior of the subject of a
crime and the likelihood of him committing a tort. Finally, attention should be paid
to the study of cultural and social factors that may have a significant impact on the
course of affect, stress and frustration in the process of committing criminal acts.

In order to increase the efficiency of detection and investigation of crimes
against the person committed in states of stress, frustration, affect, which could
significantly influence the behavior of the subject of the crime at the time of the act
charged to him, it seems important to us to develop more valid methods included
in complex techniques that will allow simulate real tort conditions with greater
accuracy.
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The current problem of modern psychology is the creation of a theoretical and
experimental basis for psychotherapeutic and consulting practice, the transition to
a symbiosis of methodology and practice (Ushakov 2020, Vasilyuk, 1960). The
root of this problem is “facetedness” - the lack of a holistic vision of a person
(Ushakov, 2020). One of the ways to solve it is research within the framework of
the structure of intelligence that D.V. Ushakov described.

According to D.V. Ushakov, the structure of intelligence is the result of the
interaction of a person’s intellectual potential, his personal characteristics and
preferences, as well as stimulating and counteracting environmental influences.
At the same time, the leading role in a person’s intellectual potential is played by
the ability to act “in the mind” (abbreviated as AAM) (Ushakov, 2006).
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Speaking about personal characteristics in the structure of intelligence, let us
refer to the works of Ya. A. Ponomarev, who, describing the personal and intel-
lectual characteristics of brilliant chess players, stated the fact that outstanding
achievements are achieved not by those who have the highest intelligence or cre-
ativity, but by those who is persistent, purposeful, ambitious (Ponomarev, 1976).
This does not mean that world-class chess players lack intellectual and creative
potential: their potential is, of course, extremely high, but it is their personal char-
acteristics and preferences that allow them to achieve outstanding victories. The
formation of these characteristics and preferences is greatly influenced by the ex-
ternal environment - its stimulating or counteracting influences.

In the field of education, these influences are manifested, among other things,
in accordance with the form of presentation of educational material to individual
characteristics associated with the intellectual factor. Thus, analyzing the educa-
tional performance of medical university students, we assumed that with a low
level of development of AAM (with the dominance of the visual factor in think-
ing), it is better to assimilate educational material using visual teaching aids, dia-
grams, presentations, breaking a large volume of educational material into smaller
pieces (Pasternak, 2022). In addition, we hypothesized that in order to obtain high
academic results, these students, in addition to perseverance and perseverance,
need more time than their fellow students with a higher level of development of
this ability.

This approach, in contrast to the traditional one, which claims that high intel-
ligence provides opportunities for more successful learning in higher education,
allows you to build individual educational trajectories depending on the charac-
teristics of the intellectual factor. In this case, we are not talking about the effec-
tiveness of training, which depends primarily on motivation, but about the pace.
This fact, from our point of view, allows us to combine “theory and practice”,
providing interested students with psychological recommendations.

Speaking about this, we refer to our own research related to the role of AAM in
the intellectual and personal potential of a person. These studies are based on the
work of Ya.A. Ponomarev, who showed that at a low level of AAM development,
subjects, when solving an intellectual problem, use the “trial and error” strategy,
without modeling “in their minds” the image of the future solution (Ponomarev,
1967). This strategy is associated with a certain time, which is necessary to assim-
ilate mental action and use it to solve intellectual problems. .

In addition, the “trial and error” strategy constitutes individual experience, by
appealing to which the individual develops the capabilities of pre-adaptation -
readiness to act in situations of life uncertainty (Asmolov, 2014). That is why, in
our opinion, this type of intelligence (with a low level of development of AAM)
has its advantages.
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Here again it is necessary to recall the experiments devoted to creative thinking
by Ya.A. Ponomarev, who showed that unsuccessful attempts to solve an experi-
mental problem in a logical way end in success only in the case of a “hint” - find-
ing a solution in past experience. However, for this to happen, a person must show
persistence - maintain the desire to find a solution after numerous unsuccessful
attempts (Ponomarev, 1976).

Here we are again faced with personal characteristics in the structure of in-
telligence: we can talk about cognitive and search activity, intellectual initiative,
etc. The formation of these qualities, as before, is greatly influenced by stimulat-
ing and counteracting influences of the environment, such as restrictions on the
child’s cognitive activity in early childhood, excessive prohibitions, etc. (Paster-
nak, 2020). These same environmental influences include possible school failures
associated with the characteristics of the intellectual factor: they can both suppress
educational motivation and stimulate it, shaping the volitional qualities of the in-
dividual.

When we talk about the limitations associated with a low level of develop-
ment of the intellectual factor, we mean the fact established in empirical research
that individuals with high intelligence use more diverse strategies for coping with
difficult situations, analyzing and reflecting on their life experiences; using vari-
ous forms of distraction (Kholodnaya, 2007, Kornilova, 2010, Khazova, 2014).
This fact, in our opinion, dictates the need for proactive training of adolescents
in coping strategies (Pasternak, 2023). In addition, these restrictions can initiate
the social activity of the individual, which contributes to his self-realization - the
constant development of his potential, the manifestation of individuality, and the
development of emotional intelligence (Dikaya et al, 2020).

Another limitation associated with the low level of development of SDS is
related to goal setting and future planning: knowing what they want, young peo-
ple 18-20 years old rarely imagine a way to achieve their goals, acting, as in the
process of solving intellectual problems, using the “ trial and error» (Pasternak,
2021). Extrapolating this knowledge to practice, we can recommend including
classes on future planning and goal setting in the practice of school psychologists
working with older adolescents.

For a holistic vision of the prospects for the development of a person with
low intelligence, let’s look at the above limitation from the point of view of life
advantage: the experience accumulated in the process of “trial and error” will
subsequently act as a pre-adaptation to difficult and unpredictable life situations. .

The last remark related to the possibilities of adaptation to situations of differ-
ent types, it is necessary to recall the well-known fact that only a small percent-
age of children who demonstrate academic talent in school subsequently become
professionally and socially successful people. This is due to the lack of skills to
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behave in a situation of tough interpersonal competition in the labor market, and
the lack of experience in overcoming life’s difficulties. This circumstance can be
considered a “minus” of persons with high intellectual potential.

All of the above speaks in favor of both further research in the field of inter-
action between intellectual and personal factors, further research related to the
role of AAM in the voluntary behavior of an individual and the connection of this
ability with other components of intelligence, and the need to build a typology of
personality according to the intellectual factor (Ushakov, 2006 ). At the same time,
each pole of intelligence development (low and high) will be characterized by its
own strengths and weaknesses.

Thus, if the subject’s intelligence is low, it is useful to inform him that he
may face difficulties in mastering his own behavior in a situation of stress, more
specifically, difficulties in analyzing a life situation and planning behavior scenar-
ios. These difficulties can be overcome by undergoing psychological training or
experience. In the latter case, you need to be prepared for a number of failures in
life, which over time will lead to success. At the same time, the subject himself,
who is provided with these recommendations, chooses for himself which path he
prefers to take - a long one, associated with errors and emotional stress, or a short-
er one, requiring additional training and, in some cases, psychological support.
These same subjects need to be informed about their “strengths” - the ability to
solve problems of various types using intuition, in the development of which their
individual experience associated with “trial and error” plays a large role.

High intelligence, while having its obvious advantages, can “suffer” from a
lack of experience in “failures” and overcoming difficulties. In some cases, people
with high intelligence should be recommended to develop emotional intelligence
and intuitive thinking.
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Summary. The article reflects the process of formation of the socio-political
thought of Azerbaijan and its rise to the level of national self-awareness. “Hayat”,
“Irshad”, “Fuyuzat”, “Molla Nasreddin”, “Dirilik”, “Achyk soz”, “Istiglal” -
functioned as progressive, democratic media in Northern Azerbaijan. The article
emphasizes the importance of the media in the life of the Azerbaijani Turks. The
subject of the research is the media leading to the ideals of the republic while
maintaining the solidarity and national identity of the Turkic-Muslim population.
The research is based on data from journal publications from 1905-1907, the
main driving force of the national liberation movement in Azerbaijan.

Keywords: press, magazines, Tatars, Caucasus, Turkic-Muslim population.

In 1905-1907, the rhythmic intelligentsia was concluded in the union of the
magazines “Molla Nasreddin” and “Fuyuzat”. These magazines served the people.
Although their printing style was different from other publications, the goal was
the same. The Molla Nasreddin magazine introduced new ideas and expressions
into the national press of Northern Azerbaijan. “Molla Nasreddin gathered around
itself the progressive forces and democratic intellectuals of the Azerbaijani peo-
ple. In addition to famous poets, writers and journalists, the magazine also features
artists Oscar Shmerling, Joseph Rotter and Azim Azimzade, who laid the founda-
tions of a new art school in Azerbaijan. The struggle of “Molla Nasreddin” for
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modern literature, enlightenment, democratization and its powerful satire deter-
mined the creative direction of other writers and writers collaborating with the
magazine, and began to decisively promote them in becoming outstanding artists,
thus becoming “publicists”. The traditions of classical education, oriental, Russian
and artistic-journalistic respect and humor laid the foundations of satirical journal-
ism in the history of the Russian press and played an unprecedented role in the
development of journalism with genres and styles. The first issue of the magazine
Tiflis (Georgia) edited by the famous writer and publicist Jalil Mammadguluzade.
Earlier, in August 1905, he received official permission to publish the Novruz
newspaper in Tbilisi (Georgia), but one day he refused to publish it. Praise poems
to the viceroys [1,p.5]. “National freedom and independence of unity nations” -
this idea was the journals published in Northern Azerbaijan.The content of Molla
Nasreddin magazine was organized according to recommendations and political
issues. It should be noted that half of the magazine, the first issue of which was
confirmed to have a circulation of one thousand copies, was sold out at noon in one
day. The magazine, which had 370 issues in Tbilisi, continued in 1918, and in the
early years the magazine was published in other countries. “Molla Nasreddin” was
published in 1921 in Tabriz, in 1922-1931 in Baku. The editor and author was
Jalil Mammadguluzadeh. Over 25 years, 748 issues were published (340 in Tbili-
si, 8 in Tabriz, 400 in Baku) [2, p.7]. From the point of view of the problem under
consideration, the activities of the journal during the Tbilisi period, especially in
1906-1907, are important for us. The illustrations in the magazine were printed in
red paint, which alarmed the Baku police; the paints were confiscated and, accord-
ing to the editor of the magazine, “arrested” [3, p.80]. Despite threats, intimidation
and censorship, the magazine continued to be published. Mammadguluzadeh left
white spaces with photographs or materials that were not allowed to be published
in the magazine by the censor, and wrote: “For reasons beyond our control, this
space remained white”[4, p.81]. The courageous speeches of “Molla Nasreddin”
led to the closure of the magazine of the Governor-General of Tiflis (Tbilisi) on
June 8, 1907. However, protests and the publication of protest articles in newspa-
pers led to the resumption of publication of the magazine after a short break. On
July 25, the 23rd issue of the magazine was published [5, p.81]. Such closure and
re-opening of the magazine was observed in the future. Despite all the restrictions
and difficulties, the magazine continued to operate until January 7, 1931. The edi-
tors of the magazine “Molla Nasreddin” are also of interest. Thus, J. Mammadgu-
luzadeh, who published the first issue largely thanks to the efforts of Omar Faigi
and the artist Shmerling, who subsequently gathered the most influential and tal-
ented writers around the magazine. Nasreddin” in Soviet times, Aligulu Gamkusar
is another outstanding writer, writer and playwright Abdurragim bey Hagverdi-
yev, Mejuz Shabustari, J. Jabbarli, Ali Makhzun Iravani, Bayramali Hammal,
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Suleiman Malikov and others.[7,p.84] Not a single literary school before or after
it did not teach as many writers, poets and artists at the same time as the Molly
Nasreddin literary school. Thanks to the consistent and great efforts of Jalil Mam-
madguluzadeh, the army of the Azerbaijani creative intelligentsia “Molla Nasred-
din” was formed at the beginning of the twentieth century. The struggle for nation-
al independence and freedom is the main goal of the Molla Nasreddin movement.
[8, p.20] The main stylistic direction of Molla Nasreddinism was renewal, ad-
vancement of people, deepening the processes of national and spiritual self-aware-
ness. In its activities, the Molla Nasreddin magazine reflects democracy and the
inner spiritual world of the people. [9, p.23] “Jalil Mammadguluzade played an
invaluable role in the national awakening and winning the revival of the people
with his creativity. The role of the activities of the Molla Nasreddin magazine and
Mirza Jalil in the change in national self-awareness, our people have no equal”
[10, p.241]. For this reason, for 1996-2011, the full text of the magazine was pub-
lished in 8 volumes in the Azerbaijani alphabet in Latin, with a circulation of 700
copies, with fiery color illustrations. In 2017-2018, the song, taking into account
the growing art magazine “Molla Nasreddin”, was republished in 10 volumes.
progress of other peoples, but also in order to act as an external commentator.
Thus, the Molnasreddinites published the “Fundamentals of Law” of Sultan Ab-
dulhamid, the “Young Turks” movement, the Russo-Japanese War, guarantees for
freedom in Russia, relations and solidarity of Caucasian and Ottoman Armenians,
etc.[12] News and comments about the events were also written. At the same time,
the events of 1905-1906 broke out on the pages of this magazine, that is, the gen-
ocide committed by the Armenians against the Azerbaijani Turks. Omar Faig Ne-
manzade, the main author of the magazine, described in detail a number of the
most important events in the socio-political life of the Caucasus, including the
Ottoman Empire, in his book “Memoirs from the Caucasus to Istanbul’[13, p.212].
For the first time in his work, the author tried to shed light on the Armenian-Mus-
lim (meaning Azerbaijani Turks - Sh.P.) conflict that occurred in Tiflis (Tbilisi) in
1905-1907.[14,p. The Molla Nasreddin magazine published on its pages materials
full of information about the Armenian character and the gullibility of Muslims. It
is enough to mention only one of them. Thus, in 1906, in the 14th issue of the
magazine, the article “Sermon of Akhund and the Priest” said: “In the Iravan prov-
ince there is a village whose name is Samanlyg. The population of the village is
half Armenians, half Muslims. One day I went on horseback to visit the owner of
the village, Rahim Bey. In one of the courtyards... The priest stood up, raised his
right hand and spoke... The priest said in a loud voice: “Miracle, miracle, miracle!
(Khairenig in Armenian). The priest shouted to the villagers: “The Armenian peo-
ple have three beloved children in the world. This is the homeland, the nation and
the language, and as long as we can sacrifice ourselves for the sake of these three
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beloved children, neither the Ottoman soldiers and Kurds, nor the Russian troops,
and no one else can harm the beloved children of the Armenian people.” After
these words of the priest, Gurbangulu’s voice was heard. The mullah read the
following words from the book: “Babi-haftum (chapter seven). If a person spits,
then due to the amount of sleep he gets, he will not suffer from any problems or
troubles in the world.” through church speeches. In a sense, these stories allow
Molla Nasreddin to explain in simple language the reason for the massacres com-
mitted by Armenians against Muslims.[16,p.2-3] On the colorful pages of Molla
Nasreddin or in the memoirs of its founders, we often find statements about that
the Armenian-Muslim conflict is a deliberate discord on a political basis, and not
a national-historical conflict. Omar Faik, who witnessed those events, addressed
the people: “Satan the government finds a stupid Muslim and a cunning Armenian,
pits them against each other, and he himself remains on the sidelines to observe.
Think about how we will use this result, what we are waiting for, no matter how
boldly we move forward, tomorrow no one will give us Armenian shops, or our
shops to Armenians. Confirming this logical conclusion, “Molla Nasreddin”
wrote: “It is a big secret for me that as soon as the Armenian-Muslim war begins,
the government soldiers realize in such a state of agony that doctors do not allow
them to go out.”’[17] “Molla Nasreddin”, in simple terms, wants to awaken the
consciousness of the nation and oblige to provide for compatriots in the Zangezur
region of Karabakh. “My dear Muslim brothers! Our compatriots are dying of
hunger in Zangezur. Now the hungry Muslims in Zangezur are free to run to the
Vans with wheat, but they promote that the Armenians control this wheat for their
hungry fellow tribesmen. So, are we people, Armenians — good or bad...” [18,
p-3]- Or in another article it is written: “What kind of grief can a person who does
not know the Zangezur region have? The fifth section of the Zangezur region was
destroyed. From the very beginning of the Armenian-Muslim conflict, bread and
famine reigned in this area. Sisian region: both the third and fourth plots have not
been sown for two years, because there are no seeds... Let’s go abroad. In June, the
dirty Armenians bought one hundred thousand bushels of flour for their hungry
brothers in the city of Armavir, and in September they waited for it in the Ganja
region and began distributing it to the hungry congregations. But in October a
special commission on victims was created in Baku. In April alone, five to six
thousand idols of flour were sent to the Zangezur region for two manats and ten
kopecks.” The magazine “Fuyuzat” was published in Baku from November 1,
1906 at the expense of Haji Zeynalabdin Tagiyev under the editorship of Ali bey
Huseynzade. This magazine, which consisted of 32 issues and 16 pages each,
worked well because of its linguistic and stylistic qualities, which played a pro-
gressive role in the history of our literary language. writers like Mamed Hadi,
Huseyn Javid, Akhund Yusif Ziya Talibzade, Abdullah Shaig, Mamedamin Ra-
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sulzade, Abdullah Sur, Ahmed Kamal, Ahmed Raig, Abbas Sahhat, Tofik Fikret.
[21, p.134] The editors of “Fuyuzat”, which was positioned as “literary, scientific,
political, social, creative weekly Turkish-Islamic magazine”, located on
Nikolaevskaya Street and activist Haji Zeynalabdina Tagieva. Ali bey Huseynza-
de in his “Hayat and Meili-Fuyuzat” (Life and inclination-Fuyuzat) noted that the
real meaning of the word “Fuyuzat” is “happiness and especially happiness-spirit-
uality, consisting of real spiritual values” [22, p.134] ]. As can be seen from the
article “Ijmal” (Review), published in the first issue of this magazine, rapidly de-
veloping socio-political events, as well as containing information about the polit-
ical situation in Europe, Iran, the Ottoman Empire and the Caucasus. As can be
seen from the articles of the first issue published in them, “Fuyuzat” not only acts
as a literary organ, but also expresses a political attitude towards the processes
taking place in the world. Abdullah Shaig described Fuzat as “the most magnifi-
cent movement of information dissemination ever seen in the Islamic world.” say-
ing: “Goodbye!” He leaves the world and clicks on the statement on the cover of
the last issue: “The release of “Fuyuzat” will be temporarily accompanied from
today.”[24, p.8-9] How was “Fuyuzat” different from the media that worked in the
songs of 1905-1907? A clear and concise answer to this question is where to find
articles published in the first block of the journal. The first issue of the magazine
depicted the Prime Minister of the Ottoman Empire, Midhat Pasha, who first pro-
claimed the constitution in 1876. By this, Ali Bey Huseynzade aroused the desire
of the Turkic people “for law.” In the same issue he wrote of the constitution that
“all hopes of justice and prosperity, such as liberty, individuality, theology, con-
science, society and political happiness, which are the sources of the kind of grace
and prosperity founded on this word - Law.” 25] In general, the opinion of the
magazine editor Ali Bey Huseynzade in the Hayat newspaper, which is considered
the first embryo of the idea of national independence, can be considered the main
thesis for restoring the traditions of statehood and starting the path to independ-
ence. to his relative Mamed Tagi Aliyev: “We are Caucasians. We must demand
autonomy for our life in the Caucasus, which is necessary in order to be able to
independently govern the territory. We are Muslims: we ask that according to each
conviction, you need for the freedom of our conscience. We Turks™: be attentive
to the removal of all obstacles and walls that lead to the development of our lan-
guage.”’[26, p.53-54] In the future, he developed this idea in “Fuyuzat,” of which
he was the editor. It is no coincidence that “Fuyuzat” was not a literary collection,
a press organ that defended and promoted the unity of the Turkic peoples, their
unity around national ideologies and their political rights. Therefore, Turks living
in different geographical regions gladly greeted the first issue and sent their wishes
to the editor. For example, Hasan Sabri Aivazov from Tatarstan wrote in his article
“Impressions from the decline of “Hayat” and “Fuyuzat”: “Does the Caucasus
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remain blessed and wise at a time when my people today are probably one hundred
degrees ignorant. the first Islamic printing house among Russian Muslims, “Ek-
inchi” and “Keshkul” are the children of the Caucasus, the heroes of the Cauca-
sus” [27, p.26] This magazine, which gathered around itself the literary and polit-
ical forces of that time, became a leading force in the process of national self-aware-
ness in twentieth century and managed to create a literary and political movement
called “Fuyuzatins”. The main goal of this movement culminated in the region
against the oppression and slavery of tsarism and in the development of the ideol-
ogy of Turanism, which is considered the spiritual unity of the Turkic peoples.
Thus, the main desire of the Fuzatins was to achieve the awakening and develop-
ment of the national self-awareness of the Turkic peoples fighting for their nation-
al independence, in the direction of “Turkization, Islamization, and Europeaniza-
tion.” Fusatism was also the promotion of Romanticism in English, Common
Turkish, World Literary Language Policy, Islamism, the ideology of Turkism
against Persinization and Russification in the countries of the world. Ali bey
Huseyn-zade scientifically and theoretically substantiates this ideology in the jour-
nal “Turani”. Huseyn-zade published articles under the subscriptions “Shair
Naim”, “Delhi Shair” in such press organs as “Fuyuzat”, “Hayat”. The press was
wary of the magazine’s ideological and political orientation. Samples of ideology
in the collection A. Huseyn-zade developed the program “Progress of the Progress
of the Union,” which opened a new page in the history of socio-political thought
of the Turkic peoples. The three words (enlightenment, unity and freedom) that he
introduced in 1904-1907, which formed the basis of the program, were simplified
expressions of great British truths. According to him, “real salvation lies in three
possibilities.” [31] This, in turn, shaped the national consciousness of the Turkic
peoples in the region for the union of the Turks. His goal of freedom was both
national and universal, and was the basis for the glorification of economic and fi-
nancial affairs. For this reason, he wrote that the economic and political situation
is so compressed that it is impossible to imagine the prosperity of the economy
without politics and the progress of politics without the economy. Therefore, the
struggles for economic and political freedom are two aspects of the same struggle.
By combining “freedom and enlightenment,” Ali bey Huseyn-zade expressed his
political position on this issue. This was due to the fact that he was drawn to civi-
lization, development and progress. [32, p.138-139] In the 2nd issue of “Fuyuzat”
in the article “A Look at World Events” he saw ways of freedom for the Turkic
peoples in Syria. [33] We saw the only way out in the well-being of the nation and
the region for economic and political freedom.[34] As the bearer of this idea, A.
Huseyn-zadeh was subject to long-standing accusations; he was accused of dis-
suading people from fighting “in the midst of a revolution.”’[35] A. Gusei-nzade,
despite these attacks, continued to publish articles, explaining his thoughts as fol-
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lows: [36] “Who said that we must be neutral? No! Never! Neutrality is staying
under your feet. Water is afraid to stand still and runs away; water should flow like
a river and be able to enjoy freedom.” “Fuyuzat” created a chronicle of national
progress, organizing the unity of the language and religion of the Turkic peoples,
his scientific innovations in Europe. Despite all the threats and pressure, the idea
of “Fuyuzat” spread throughout society. By the 30s of the twentieth century, the
collection “Fuyuzat” was highly valued by such great writers as Jalil Mammadgu-
luzade, M. Khadi, A. Shaig, M. S. Ordubadi. However, from the 1930s to the
1990s, it acted as a “reactionary press organ” in scientific research and journalistic
articles in the history of our press and literature. [37] In addition to these maga-
zines, at that time there were the magazines “Bahlul” (1907, May 19) and “Azer-
baijan” (1906-1907), published under the influence of the magazine “Molla
Nasreddin”. With the latter magazines, there were the magazines “Dabistan”
(1906-1908) and “Rahbar” (1906), which were devoted to the development of
science and education, as well as the principles of revolutionary democratic ideas,
although they were intended primarily for children, parents and teachers. On May
19, 1907, publicist Alesgar Aliyev began publishing the satirical magazine “Bahl-
ul”. The editor of the magazine, Alesker Aliyev, studied at the Russian-Tatar
school in Baku in 1898, and then worked as a student at the Kaspi printing house.
He was one of the participants in the revolutionary movement in Baku and even in
1902-1903 he was especially active in distributing a number of Bolshevik leaflets.
The magazine “Bahlul” - a collection of life was very short. Bahlul was launched
as a satirical magazine on May 19, 1907. The magazine was published in Baku by
Alasker Aliyev, in collaboration with Seyid Hussein. “Bahlul as Molla Nasreddin”
was also named after Bahlul Dananda, known for his humor. “Bahlul” reflects
revolutionary events, the unification of workers and peasants, raises the issue of
political struggle, and highly evaluates the activities of the social-democratic labor
party “Gummat”.[41,p.96-97] The magazine contains shortcomings of public ad-
ministration, events related to the national awakenings in Iran and Turkey were
also conveyed to the reader in simple vernacular language in a satirical style. Such
authors as A. Aliyev (“Bahlul”), A. Razi (“Duduk”), M.Kh. Zeynalov (“Derd-
mand”) took direct part in the magazine. The magazine “Bahlul” was published
before November 4, 1907. After the last 9th issue, the publication of the magazine
was closed “for its negative impact on society.”’[42,p.68] One of the successors of
“Molla Nasreddin” was the satirical magazine “Azerbaijan”. The first issue of the
magazine was published on December 6, 1906 and was published for 9 months.
The publication and activities of this magazine are directly related to the name of
Sattarkhan. This magazine existed until September 1907 and was called “Molla
Nasreddin” of southern Azerbaijan. The magazine was reminiscent of Molla
Nasreddin in style and democratic views. Even in the first issue of the magazine
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there was an image of Haji Baba, representing Iranian Azerbaijan, and an image of
Molla Nasreddin with smiling eyes was given.[43,p.94-95] The magazine “Azer-
baijan” often published articles and photographs from “Molla Nasreddin” in ac-
cordance with the cartoons and materials. Prose sections of the magazine, as well
as news, telegrams, etc. In his works one could feel the strong influence of the
authors of “Molla Nasreddin.” [44, p.95] As the revolution expanded under the
leadership of Sattarkhan, more and more extensive articles were published in the
pages of the Azerbaijan magazine. For this reason, when the revolution was in
great danger in August-September 1907, the magazine found itself in a difficult
situation. It was closed in September 1907 after its 21st issue. Despite its short
existence, the Azerbaijan magazine is of great importance for the analysis of so-
cio-economic and political processes in the south of Azerbaijan. As a result of the
destructive impact of information at that time, as we have already noted, there was
the magazine “Rahbar”. The first issue of this magazine was published on Septem-
ber 24, 1906. The editor was Makhmudbek Makhmudbekov. After graduating
from the Gori Seminary in 1883, Makhmudbekov worked for several years as a
teacher in Barda, Tartar and Shemakha, and in 1890 he worked in Baku and taught
until the end of his life (1923).[45] The main article in the first issue of the maga-
zine talks about the future. The magazine, which paid special attention to the de-
velopment of science and education, wrote: “Previously, the independence of a
nation was that nation that was better armed and defeated another weak nation by
force of arms. But now the domination of one nation over another is not exercised
by force of arms in school, literature, science, society and other spiritual achieve-
ments.”[46] “Our aim is to do all we can to secure the regularity of our school, the
progress of our nation in life, science and education, and the knowledge of the
national literature,” says the magazine. [47] Despite the fact that only 5 issues of
the magazine were published (4 in 1906, 1 in 1907), a number of socio-political
issues were raised on its pages.[48,p.21] In his journalistic article “What We
Need” M. Mahmudbekov tried to give a picture of the revival and awakening that
occurred in Azerbaijan after the revolutionary events of 1905, and commented on
the challenges ahead.[49] The Dabistan magazine, which operated from April 16,
1906 to March 1, 1908, was previously published in Baku under the leadership and
editorship of Ali Iskender Jafarzadeh and Mamedhasan Bey. Despite the two-year
period, 18 issues were published in 1906, 7 in 1907, and only 2 in 1908. The rea-
son for the closure of the magazine was financial difficulties. Dabistan Magazine
is a Turkish magazine for students, published twice a week, serving the progress
and development of the nation.[50] The magazines “Molla Nasreddin’ and “Fuyu-
zat” and other magazines often encountered problems, which, in turn, led to their
closure. In some cases, their activities ceased. In general, the authors of magazines
published in 1905-1907, with the aim of enlightening the nation, saw the way out
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of its destruction, mainly in enlightenment. They looked for the reason for the
leadership that befell people in ignorance.

References

1. Aliyev Heydar Alirza oglu. High literary debt and literary practice (compiled
by V. Guliyev). Baku: Ozan, 1999.

2.. Ali bey Huseynzade. Prisoners Baku district. Newspaper “Life”, 1906, No.
119.

3. Aivazov, Hasan Sabri. “Fuyuzat”, No. 1

4. Azer Turan. Ali bey Huseynzade. M. Salam press, 2008.

5. Ashirli (Veliyev) Akif Abdulazim oglu. History of the Azerbaijani press (1875-
1920). Baku: Science and Education, 2009.

6.Veliev Shamil Giyas oglu. Fuzat Literary School. Baku: Elm, 1999.

7. Huseynzade A. Newspaper “Hayat”, 1906, No. 142.

8. Huseynzade. “Fuyuzat”, No. 3

9. Huseynzade. A look at world events. “Fuyuzat”, No. 2

10. Jafarov Taleh. Events of 1905-1906 in Tbhilisi (Georgia) through the eyes of
Omar Faigi Nemanzade / People’s newspaper. - 2010. - March 14.

11.Yigitoglu Nazmia. The Armenian-Muslim conflict and its feelings in the
magazine “Molla Nasreddin” / 05/12/2019 - Modern.az/az/news/200512
(archived version used 10/15/2020)

12. Mammadzadeh M. Azerbaijani Turkish press: Our press from 1875 to 1921.
Baku: Publication of the polygraph department of the Azerbaijan Economic
Council, 1922.

13.Mammadzade Nizami, Kamaloglu Mahmud. Azerbaijani journalists of
Georgia, Thilisi, 2015,

14. Hasanova Sadaqat. Magazine “Fuyuzat” and language problems. Baku:
Elm, 2006.

15. Shakhverdiev A.B. History of the Azerbaijani press. Baku: Education, 2008,

16. Azerbaijani Turkish press [Text] / M. Mamedzade; ed. Ch. Mammadli;
reviewer. Kh. Veliyev, M. Mehdiyev, Translation from the Arabic alphabet,
prefaces, dictionaries and notes: A. Bayramoglu. Baku: [Baku University], 2004.

17. Irshad newspaper, April 20, 1906

18. Encyclopedia of Jalil Mammadguluzadeh. Baku: East-West

19. Magazine “Molla Nasreddin”. July 8, 1907, No. 25

20. Molla Nasreddin [Text]: satirical magazine: in ten volumes (1906-1931)
(1906-1907) / ed., [Preface] I. Habibbeyli, T. Karimli;. Chief Editor. G. Jafarova
- Baku: East-West, 2017.

84 || International Conference



FEABEFRIRARF: BRI R4

21. “Molla Nasreddin.” March 24, 1907 No. 12

22. Sermon of Akhund and the priest. Magazine “Molla Nasreddin”, 1906, July
7, No. 14

23. Guide, 1906, No. 1.

24. Fakhri Valehoglu. 1905 massacre against Azerbaijanis in the Tbilisi
province. Baku, 2013.

25. Fuzat (1906-1907).. Editors: Bekir Nabiyev, Teymur Karimli. Baku:
Chashioglu, 2006.




Scientific research of the SCO countries: synergy and integration

DOI 10.34660/INF.2023.90.45.132

P B NSAT IR
THE INFLUENCE OF THE URBAN ENVIRONMENT ON HUMAN
BEHAVIOR

Antropova lIuliia Alexandrovna

Student

Ural Federal University named after the first President of Russia
B.N. Yeltsin

Smirnova Olga Gennadievna

Candidate of Sociological Sciences, Associate Professor

Ural Federal University named after the first President of Russia
B.N. Yeltsin

Eff.  WITERASHAERE NAT N AR HEAE . ASURYES
TR SRR A2 R IR S NIAT A AR R 7B i
FTRT SSRGS SRR A HB RS T AT AR, J#
PP LSRR A AR, JRATTRT AR A 1S i A dn e 5o AL
Xo  BEFEEs Rl ©ERGE IR, AT RSO A AT RO T2 Al B

ﬁ?‘%@%ﬁl: WA, NIAT . STt SC ARG, SRt rlal, #esha), Sl
J7 .

Annotation. The built urban environment plays an important role in shaping
human behavior. This article explores the multifaceted nature of the relationship
between the urban environment and human behavior based on various studies
and scientific works. The analysis covers the influence of urban design, transport
systems, green spaces, social interactions and cultural aspects on human behavior.
By studying the interaction of these factors, we gain a deeper understanding of
how the urban environment affects individuals and communities. The findings
presented highlight the importance of creating urban spaces that promote healthy,
sustainable and inclusive behaviors.

Keywords: urban environment, human behavior, urban design, transport
systems, green spaces, social interactions, cultural aspects.

The built environment of cities has a profound influence on human behavior.
As populated areas around the world continue to rapidly urbanize, understanding
the impact of urban environments on individuals and communities has become
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increasingly important. The purpose of this article is to explore the complex re-
lationships between the urban environment and human behavior, highlighting the
various factors that shape our actions and choices in urban environments.

Urban design and human behavior.

Urban design covers the organization, functionality and aesthetics of urban
spaces. It plays a key role in shaping human behavior, influencing movement pat-
terns, social interactions and psychological well-being. Various urban design el-
ements, such as street layout, building density, and architectural styles, influence
how people navigate and perceive the environment. For example, let us analyze
the Old City of Jerusalem as an example [1]. Most people there rent because they
can’t afford to have their own apartment. This explains the poor condition of hous-
es in which the residents are temporary and do not care about their preservation.
A lot of overcrowded space. More than a third of the windows of the houses over-
look the windows of their neighbors, and the distance between houses is often
less than two meters. This physical environment negatively affects the sense of
privacy and confidentiality among the population, hence the sense of comfort and
security. A large number of houses suffer from excessive dampness, which affects
the physical health of people. Firstly, this entails the appearance of a huge amount
of mold. Secondly, in such an environment, diseases spread more quickly among
family members. And also the materials from which the houses in this area were
constructed deteriorate faster in such an environment, which affects the appear-
ance of the buildings, a certain aesthetic component, and the safety of residents
and passers-by. The current situation in the Old Town continues to promote social
division and discrimination against its population by residents of many other areas
of the city. This example shows how poor urban design and urban space planning
can have a negative impact on the population.

Well-designed cities with walkable neighborhoods and accessible public spac-
es promote physical activity, social connections and a sense of community. And
also a well-designed urban space has a positive effect on the physical and mental
health of people.

Transport systems and behavior.

Transport systems are an integral part of urban infrastructure and significantly
influence human behavior. Efficient and sustainable transport networks, including
public transport, bike lanes and pedestrian-friendly infrastructure, promote active
transport modes, reduce dependence on private vehicles and improve air quality.
Research also shows that a general shift from car use to active and public transport
could have significant environmental, climate, health and economic benefits [2].

Accessible and well-connected transportation systems promote increased so-
cial interactions, economic opportunity, and a sense of belonging in the urban
environment. A well-developed urban transport system provides access to health
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and educational services, especially important for children and the elderly. And
also such a system realizes people’s rights to work and rest.

Green spaces and well-being.

The presence of green spaces in cities, such as parks, squares and urban gar-
dens, has a positive effect on a person’s physical and mental well-being. Research
consistently shows that contact with nature and green environments promotes
physical health, reduces stress, improves cognitive function and promotes overall
well-being [3]. Moreover, the influence of green spaces on human mental health
has also been recorded [4, 5]. A connection has been proven between the fre-
quency of visiting parks, a person’s emotional state and his satisfaction with life.
Access to green spaces in cities encourages physical activity, social interaction
and relaxation, counteracting the harmful effects of urban life and helping to create
more sustainable and livable urban environments.

Social interactions and urban behavior:

Cities serve as vibrant social centers, offering a diverse range of social inter-
actions. The urban environment shapes the dynamics of social interactions, influ-
encing social behavior, cultural practices, and community coherence. Factors such
as high urban population densities and the availability of public meeting spaces
contribute to increased opportunities for social interactions. The presence of a
variety of cultural institutions, shopping centers, public places and events that are
open and accessible to the public develops the social reality of the city.

Cultural aspects and identity.

Cities contain a huge number of different cultures, each of which has its own
characteristics and traditions. Cultural aspects present in urban environments
deeply influence human behavior, influencing daily routines, social norms and
values. The city’s architectural heritage, public art, cultural attractions and festi-
vals contribute to a sense of place and identity. Cultural diversity enriches city life,
promotes intercultural understanding and encourages inclusive behavior.

Thus, the influence of the urban environment on human behavior is a complex
and multifaceted phenomenon. Urban design, transport systems, green spaces, So-
cial interactions and cultural aspects play a significant role in shaping the behavior
of people in cities. Understanding these relationships allows urban planners, pol-
icy makers and designers to create cities that promote sustainable behavior, im-
proved well-being and the development of social cohesion. Future research should
continue to explore the complex relationships between the built environment and
human behavior, providing scientific insights to create healthy, inclusive and liv-
able cities for all.
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Abstract. Collagen, as a protein with wide application in food and medical
industry, depends on the source of its origin. This scientific article presents a study
aimed at comparative analysis of collagen obtained from different animal species.
Methods for analyzing the structure and chemical composition of collagen were
applied to identify differences between collagen obtained from different sources
including chickens, pigs and beef.
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The results revealed notable differences in collagen structure and amino acid
composition between animal species. Additionally, the article discusses the impact
of these differences on the end products and potential applications of collagen.
The practical and scientific significance of the differences identified, as well as
potential applications of collagen from different sources, are discussed.

This study emphasizes the importance of understanding the differences in
collagen from different animal species and its impact on end products, contributing
to the field of biotechnology and applications of collagen in various industries.

Keywords: collagen, fibrillar, amino acids, structures, helical structure.

Introduction

It is important to understand the difference in the composition of animal raw
materials for collagen production. This plays a role in both the quality of the re-
sulting substance and the process of obtaining it.Collagen has a characteristic tri-
ple helical structure, but its exact parameters and properties may differ depending
on the species of animal. For example, collagen from pork may have a denser and
more elastic structure than collagen from fish.

There are differences in the arrangement of collagen in the composition of an-
imal hides. In cattle, goats and buffalo, the collagen strands are arranged horizon-
tally, in contrast to sheep and pigs, in which the strands are arranged in a chaotic
pattern. The horizontal position gives strength to the animal’s skin. The looseness
of cattle skin creates a problem in processing.Randomly arranged collagen strands
break down quickly and it will be problematic to obtain enough collagen from the
extract of this skin. This difficulty will increase the cost of skin acquisition, so it is
more advantageous to work with raw materials from sheep and pigs.

In addition, collagen from different animal species may have different func-
tional properties that may be useful in the food industry. For example, collagen
from pork may have a high ability to retain moisture, which may be useful for
improving the juiciness and moisture content of meat products.[2]

Purpose of the study

The aim of this study is to analyze the effect of structural differences in col-
lagen derived from different animal species on its functional characteristics. The
analysis aims to identify how structural features of collagen may affect its strength,
clasticity, solubility, biodegradability, interaction with other biomolecules, sur-
face properties and immunogenicity. The goal is to understand which types of
collagen from different sources may be most suitable for different food and med-
ical applications, and which structural characteristics should be considered when
selecting collagen for specific purposes.[3].

Selection of animal species and collection of collagen samples

The most common animals used for collagen sample collection are chickens,
pigs and cattle. Fish collagen is also frequently used.
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When selecting an animal species for collagen extraction, the availability of
raw materials is the primary consideration. Chicken skin contains 8.0-20.0% col-
lagen. Chicken is a rather cheap product, which makes it the most profitable source
of raw materials.

Then comes cow skin - 11.0-11.7% content. As stated earlier, it is more diffi-
cult to obtain collagen from sheep skin because of the arrangement of filaments,
so it is impossible to call sheep a profitable source of collagen.

Pig skin contains 3.0-8.0%. The use of this skin may cause problems in some
religious countries, which plays an important role in the selection of animals for
any use and production, so the raw material from pigs is not a profitable source of
collagen.

It can be concluded that the use of chicken parts(feet, skin, bones, scallop,
tendons, arteries, cartilage) is a suitable raw material according to all criteria.[4].

Samples are collected by cutting the chicken carcass. The skin is removed
from the fleshy part.The bones are stripped of meat that will not be used later. The
outer skin and claws are removed from the feet. Then all this is heat-treated. It is
further boiled together with the enzyme - papain. After a few hours of infusion on
the surface of the boiled you can notice the released collagen, which in structure is
similar to colorless collagen fat-like substance.[5]

Analyzing the structure and chemical composition of collagen

Collagen is a structural protein in the connective tissues of living organisms.
So far, 29 types of collagen have been studied.

Structurally, collagen is a triple helix composed of fibrils. Collagen chains are
mainly composed of the sequence of hydroxyproline(Hyp), glycine(Gly) and pro-
line(Pro). The collagen formula can be represented as Gly-Pro-X or Gly-X-Hyp,
where X can represent any of the other amino acid residues. In collagen triads,
the first substance is always some amino acid, the second is proline, and the third
is glycine. The molecular weight of collagen is about 300 kDa, length 300 nm,
thickness 1.5 nm. [14]

According to the composition of these chains, collagen is divided into two
types:

Fibrillar(types I, 11, 111, V, XI, XXIV and XXVII)

The most common fibrillar collagen in most tissues is type I collagen. It is
found on the surface of the connective tissues of skin and bone.

Non-fibrillar(all other types)

Non-fibrillar collagens are synthesized in smaller amounts.[6]

Differences in the structure of collagen

Let’s start with the fact that collagen is a fibrillar protein, and animal protein
is found in meat and fish. Animal protein (meat, offal, animal gelatin) contains
large amounts of collagen. Animal collagen has several types, which differ in their
structure. Below we will look at a few of the main types of collagen:

92 || International Conference



FEABEFRIRARF: BRI R4

- Type I collagen: This type of collagen is the most common in humans and
animals, considered the most abundant and strongest type of collagen found in
humans. It makes up the bulk of skin, bones, tendons, and ligaments. The structure
of type I collagen consists of three helical chains called alpha chains, which are
linked together in a triple helix pattern.

- Type II collagen: This type of collagen is present in cartilage and plays an
important role in joint support and flexibility. The structure of type II collagen also
consists of three alpha chains, but they form a looser and more flexible network.

- Type III collagen: This type of collagen is found in blood vessels, skin, inter-
nal organs and muscles. Type 11l collagen consists of reticular fibers and the main
component of the extracellular matrix that makes up our organs and skin. It is usu-
ally found in combination with type 1 and helps give skin elasticity and firmness.
It also has a looser structure than type I collagen and consists of three alpha chains
that form spiral structures.

- Type IV collagen: This type of collagen is present in the subrenal gland, renal
capsules and basal membrane. It differs from other types of collagen in that it does
not form spiral structures but forms a network of intertwined chains.[7]

Sources of collagen:

- Beef collagen. The main concentration is found in the skin, bones, and mus-
cles of cows. It consists mainly of type 1 and type 3 collagen. Beef collagen has a
large supply of glycine and proline, so it is useful for creatine production, muscle
building, and also helps the body produce its own collagen.

- Porcine collagen. It is composed of amino acid chains that form a triple
helical structure. It contains predominantly glycine, proline and hydroxyproline,
which are the main amino acids of collagen. In addition, porcine collagen also
contains other amino acids including arginine, asparagic acid and glutamic acid.
Porcine collagen is derived from the skin of pigs. It is widely used in the food and
cosmetic industries, as well as in medicine. Porcine collagen is highly biocompat-
ible with the human body and is well absorbed. It is often used to produce food
additives, cosmetic products, and medical materials such as sewing threads and
wound patches.[12]

- Chicken collagen. Chicken collagen is dominated by type 2 collagen, which
is best for building cartilage tissue. This makes it beneficial for joint health, es-
pecially because it contains chondroitin sulfate and glucosamine sulfate - which
have anti-aging effects.

- Fish collagen. Collagen derived from fish has been found to be easily ab-
sorbed and provides mostly type 1 collagen, rich in the amino acids glycine, pro-
line, and hydroxyproline. Since type 1 collagen can be found throughout the body,
consuming more collagen is beneficial for joints, skin, vital organs, blood vessels,
digestion, and bones.[13]
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- Collagen from eggshells. It is found in the shell and albumen of eggs. Egg
collagen is mostly dominated by type 1. It is rich in glucosamine sulfate, chon-
droitin sulfate, hyaluronic acid, and various amino acids, which play an important
role in connective tissue formation, wound healing, building muscle mass, and
reducing pain/hardness.[8]

The role of collagen in the food and medical industry is vast and varied.

The variety of applications of collagen in the food and medical industries
makes it a valuable ingredient and material, contributing to the development of
innovative products and procedures to improve health and quality of life.

Food Processing:

Food Texturizing: Collagen is often used to improve the texture of food prod-
ucts such as sausages, ham, and meat products, adding firmness and juiciness.

Gelling and stabilizing properties: Collagen can be used as a gelling agent and
stabilizer for soups, sauces, and jellies.

Nutritional Supplements: Hydrolyzed collagen is often found as a nutritional sup-
plement known as “collagen powder,” and can improve skin, joint, and hair health.

Structure Maintenance: Collagen helps maintain the structure and stability of
many foods, and prevents sap production.

Medical Industry:

Surgery and Tissue Regeneration: Collagen is widely used in surgical proce-
dures to regenerate tissues such as skin and blood vessels. It is also used in medical
implants and biomaterials.

Cosmetic procedures: Collagen is often used in cosmetic procedures to reduce
wrinkles and improve skin health.

Joint Disease Treatment: Collagen injections can be used to treat joint diseases
such as osteoarthritis.

Medical Wraps: Collagen wraps and dressings are used to stimulate wound
healing and reduce inflammation.

Cell transplantation and transformation: Collagen is an important component
in cell culture and transplantation in medical research.[9]

Analyzing the effect of structural differences on the functional character-
istics of collagen

Analyzing the effects of structural differences on the functional characteristics
of collagen represents an important aspect of research Analyzing these functional
characteristics can help to understand how structural differences in collagen may
affect its ability to fulfill different roles in the food and medical industries, and
determine the best ways to use collagen in specific applications. Here are the func-
tional characteristics of collagen that may depend on its structure:

Strength and elasticity: The structure of collagen affects its mechanical proper-
ties. For example, collagen with ordered molecules tends to be stronger and more
elastic, which is important for its role in maintaining tissue structure.
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Solubility and gelling ability: Some structural features of collagen can affect its
ability to form gels or dissolve in liquids. This is important for applications in the
food and medical industries, where collagen may be used to create gels or wraps.

Biodegradability: Structural differences can affect the rate of biodegradability
of collagen. Some types of collagen may degrade faster, which is important in
medical applications where controlled resorption of the material is required.

Interaction with other biomolecules: Structural features may determine the
ability of collagen to interact with other biomolecules such as enzymes, cells or
drugs. This is important in medical applications where collagen may be used to
deliver drugs or stimulate cellular processes.

Surface properties: The surface structure of collagen can affect its adsorption
and interaction with other surfaces. This is important in bioengineering and the
creation of biomaterials.

Immunogenicity: Structural differences can affect the immunogenic properties
of collagen, which is important in medical applications and when considering pos-
sible immune reactions to the material.[10]

Conclusion:

This study on the structural and functional characteristics of collagen obtained
from different animal species has provided valuable insights that have important
implications for the food and medical industries.

Analysis of collagen structure revealed notable differences depending on the
source of collagen. These differences included variations in molecular ordering,
amino acid composition, and surface characteristics. Such differences have a di-
rect impact on the functional characteristics of collagen.

The effect of structural differences on the functional characteristics of collagen
has been clearly demonstrated. The strength, elasticity, solubility, biodegradabili-
ty, interaction with other biomolecules, and immunogenicity of collagen appear to
be variable characteristics depending on its source.

These results provide important indications for industry, allowing the selection
of the most appropriate type of collagen depending on specific requirements and
objectives. In the food industry, this could lead to improved texture, flavor and
nutritional characteristics of products. In the medical industry, it could mean the
development of more effective biomaterials and medical implants.[11]

Based on theoretical results, we recommend more research in this area to better
understand the molecular mechanisms underlying the structural and functional dif-
ferences in collagen. This will help to optimize the use of collagen and create in-
novative products and technologies in the food and medical industries.In addition,
the results of this study highlight the importance of further research in biotech-
nology and molecular biology. Understanding the structural features of collagen
and their effects on its functional characteristics may lead to the development of
new methods to produce and improve the quality of products in both the food and
medical industries.
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In addition, study leaves open questions that can serve as a starting point for
future research. One such question is the influence of processing and storage pro-
cesses on the structure and functional characteristics of collagen. A detailed study
of these aspects may further expand knowledge in this field.

Overall, scientific work emphasizes the importance of an integrative approach
to the study of collagen, taking into account both its chemical structure and its
functional properties. This may lead to the development of more efficient and in-
novative products in the food and medical industries, as well as contribute to the
further development of biotechnology and biomedicine.

Results, due to their scientific and practical significance, are intended to serve
as a basis for future research and innovative developments in this field.

The article was published within the framework of the project under the IRN
grant AP19679638 “Scientific and practical basis for the use of collagen-contain-
ing concentrate in the production of specialized cottage cheese products for the
nutrition of athletes”
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Abstract. The article analyzes the anthropometric, functional periods of
development of adolescents with intellectual disabilities, as well as deviations
affecting the development of the child’s cerebral cortex.
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Adolescents with intellectual disabilities are of middle school age. This period
covers children aged 12 to 15 years (grades V-VIII) and is defined as the stage
of ongoing active development and improvement of physical and psychological
abilities and qualities. Teachers of special correctional schools note that in order
to implement periods of development of physical qualities and the motor abili-
ties that characterize them and in the justified selection of methods and means of
adaptive physical education, it is important to take into account the physiological
characteristics of children with intellectual disabilities at middle school age [7].

It was revealed that in adolescence, children experience intensive growth and,
as a consequence, an increase in anthropometric indicators. Over the course of a
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year, a jump in length growth of 4-7 cm is possible, in particular due to an increase
in the length of the legs. Body weight grows annually from 3 to 6 kg. The most in-
tensive rate of increase in body height in boys occurs at 13—14 years, and in girls at
11-12 years. In middle adolescence, the long tubular bones of both the upper and
lower extremities grow significantly. The rate of growth of vertebrae in height also
increases. The spinal column of a teenager is extremely mobile. Extreme muscle
loads sufficiently accelerate the ossification process, which slows down the growth
of tubular bones in length [4].

During middle school age, the muscular system also develops rapidly. From
the age of 13, there is a sharp jump in the increase in total muscle mass, mainly due
to an increase in the thickness of muscle fibers. Muscle mass increases especially
rapidly in boys at 13—14 years of age, and in girls at 11-12 years of age.

It has been established that there are differences in the timing of puberty be-
tween boys and girls. The process of puberty in boys usually occurs 1-2 years later
than in girls [1].

In adolescents, against the background of the functional and morphological
underdevelopment of the cardiovascular system, as well as the rather intensive
development of the central nervous system, the incompleteness of the formation
of mechanisms responsible for the regulation and coordination of various func-
tions of the heart and blood vessels is extremely noticeable. In this regard, the
possibilities for adaptation of the circulatory system in adolescents 12—15 years
old with active muscular activity are much less than in slightly older adolescents.
The teenage circulatory system responds to stress less economically. Only by the
age of 20 the heart achieve complete morphological and functional perfection [5].

At the stages of puberty, adolescents with intellectual disabilities experience
the highest rate of development of the respiratory system. Lung volume at the
age of 11-14 years almost doubles, the per-minute breathing volume increases
significantly and the vital capacity indicator (VC) increases: in boys - from 1970
ml (12 years) to 2600 ml (15 years); in girls - from 1900 ml (12 years) to 2500 ml
(15 years). The breathing pattern is less efficient than in adults. In one respiratory
cycle, a teenager consumes 14 ml of oxygen, while an adult consumes 20 ml. Ad-
olescents are less able than adults to hold their breath and work in conditions of
lack of oxygen. They are more likely than adults to experience a decrease in blood
oxygen saturation [1].

It has been noted that adolescents with intellectual disabilities, in most cases,
have deviations in the development of the musculoskeletal system, namely posture
and flat feet. Poor posture is caused by deficiencies in the development of strength
in the muscles of the back and abdominals, as well as the inability to differentiate
between muscle and joint sensations, and the inability to tense and relax muscles
at rest and in motion. It has been established that flat feet are often found in chil-
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dren with intellectual disabilities and the main cause of flat feet is weak muscles,
bursal-ligamentous apparatus and the ankle joint of the lower extremities. It is
considered that most of the difficulties, especially flat feet and poor posture, are as-
sociated with coordination ability, a sense of balance, both dynamic and static [6].

Psychomotor deviation of adolescents with intellectual disabilities is revealed
in the slow pace of the development of locomotor functions, unproductive move-
ments, motor restlessness and fussiness [3].

Experts who study the physiological characteristics of children with intellec-
tual disabilities note that the motor actions of such children are poor, angular,
and lack smoothness. Subtle and precise hand movements, object manipulation,
fine motor skills, gestures and facial expressions are extremely poorly developed.
Deviations in physical development are clearly expressed in adolescents with in-
tellectual disabilities - starting with anthropometric indicators (lack or excess of
length and body weight), as well as quite frequent paresis of the upper and low-
er extremities, disturbances in the development of the foot or postural disorders,
decreased chest circumference, and as well as disturbances in its development,
delays. Indicators of the vital capacity of the lungs, deformation of the skull and
anomaly of the facial skeleton, dysplasia also occur as secondary developmental
disorders in adolescents with intellectual disabilities [2].

So, the basic concepts that are used in the domestic literature, the understand-
ing of the reasons that determine the impairment of a child with intellectual dis-
ability from standard development, the assessment of the possibilities of positive
dynamics and social and labor integration of this category of adolescents quite
coincide with the opinions described in foreign literature. However, it is necessary
to highlight direct differences between the forms, means and methods used by
specialists from different countries when working with certain scientific issues [6].

Underdevelopment of intellectual and mental functions arises due to a large
number of very diverse phenomena that have an impact on the development of the
child’s cerebral cortex:

1. factors of heredity, including pathology of the generative cells of the parents
(intellectual disabilities of the parents, chromosomal disorders, drug addiction,
alcoholism);

2. abnormalities in intrauterine development (various infectious diseases suf-
fered by the mother during pregnancy, hormonal pathologies of the mother, intox-
ication, local injuries);

3. Pathological factors that are possible during childbirth and at an early age of
the child (up to 2 years):

— asphyxia or birth trauma;

— various somatic diseases and neuroinfections (especially those that occur

in the first months of a child’s life, which are accompanied by dehydration
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and possibly dystrophy, which is extremely pathogenic for the develop-
ment of the child’s brain);

—  various brain injuries [8].

In modern, practical work and medicine, various specialists use the interna-
tional classification (ICD-10), which classifies mental retardation according to the
severity and depth of the intellectual defect as follows:

—  mild degree (IQ within 50-69),

— moderate degree (IQ within 35-49),

— severe degree (IQ within 20-34),

— deep degree (IQ below 20) [7].

In case of disorders in the development of the brain and intellect, the main un-
favorable factors are the child’s extremely weak curiosity and low learning ability,
i.e. his inhibited receptivity to the new.

The above deviations are basic, initial and influence the development of chil-
dren with intellectual disabilities from the first days of life. For the most part, in
such children, developmental timing lags not only throughout the first years, but
also in subsequent periods of life. There is a noticeable absence or late manifesta-
tion of weak interest in the surrounding reality and adequate reactions to external
stimuli, i.e. Lethargy, even drowsiness, often prevails, which does not prevent
them from being loud, excessive anxiety, etc. [4].

Adolescents with intellectual development disorders often do not develop:

— the “revitalization complex” is most often absent or, in other words, emo-

tional interaction with adults is extremely defective;

—  ability to recognize familiar and unfamiliar people;

— interest in games, bright objects, which has been absent since childhood,

for example, when babies were hung with various toys above the crib;

— it is possible to preserve gesture communication, which appears against

the background of interaction with adults [8].

Children with intellectual disabilities under one year of age do not noticeably
develop interactions with objects (offered toys), grasping does not manifest them-
selves, which qualitatively has a negative impact on the development of percep-
tion and visual-motor, spatial coordination, and therefore negatively affects the
subsequent development of all mental processes.

At the beginning of the next age period, 2—3 years, some attempts to master
motor actions with objects may occur. For example, a baby takes a toy, perhaps
pulls it into his mouth, but most likely no other practical actions will be performed
(examining, shifting, etc.) [5]/

In the preschool period (3-4 years), underdevelopment of intelligence contin-
ues to show itself in behavioral characteristics and priority activities, namely play.
Children are inhibited in acquiring new self-care skills, which most often are not
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consolidated before school, and do not show childlike curiosity and liveliness,
which are typical for a typical child. The interest shown in the surrounding reali-
ty, phenomena and objects does not grow and remains quite short-lived, at a low
level. Their games consist of simple manipulation, lack of basic, simple rules and
contacts with other children, low mobility [6].

In older preschool and primary school age, oligophrenic children do not show
a desire to engage in intellectual games, since attention due to the diagnosis is
practically absent, and there is an increased interest in active, unfocused, chaotic
games. Children are not independent, lack initiative; imitative, copying activities
of those around them come forward.

Closer to adolescence, intellectual impairments become more and more appar-
ent, which clearly manifest themselves not only in educational activities, but also
in all spheres of the child’s life; deviations in behavior and higher mental activity
are more obvious.

With intellectual disabilities, perception - the initial stage of cognition - is im-
paired. The speed of perception is slow, the volume is extremely small. Children
can hardly identify the general and most important things in a text or picture; they
pick out only individual parts and do not realize the internal connection between
components and characters. Basically, they do not distinguish or confuse graph-
ically similar numbers, letters, objects, and words that sound similar. Even when
copying text correctly, adolescents with intellectual disabilities do not understand
the meaning of what is written and most cannot take dictation. They also have cer-
tain difficulties in determining space and time, which makes it difficult to navigate
the surrounding reality. In most cases, only by adolescence, they have difficulty
distinguishing between the right and left sides, may confuse the directions forward
and backward, get lost in a familiar space (for example, cannot find their class),
make mistakes in determining the time on the clock, days of the week, seasons [1].

All higher cognitive activities (analysis and synthesis, comparison and gener-
alization, abstraction) are at a low level of development. The main distinguishing
feature of their thinking is not criticality, the inability to independently evaluate
their work. Inflated self-esteem manifests itself in all areas of activity; adolescents
with intellectual disabilities do not understand their failures and are always satis-
fied with themselves.

Unformed memory manifests itself in difficulties not only in the synthesis and
analysis of information, but also in its reproduction (especially verbal material).
This can be called the main difference between them and their healthy peers. Due
to the fact that children do not perceive the logic of events, verbal reproduction is
unsystematic [4].

In children with intellectual development disorders, in most cases, all aspects
of speech are impaired. Attention is unstable, scattered, its ability to switch is
inhibited.
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The emotional-volitional sphere is marked by frequent emotional outbursts,
inadequate manifestations to external stimuli, and instability of emotions. In their
work activities, they prefer the easy path that does not require volitional efforts.

However, the learning trends of a child with intellectual disabilities are the
same as those of a healthy peer. With timely, competent organization of education,
and the earliest possible start of the process of comprehensive development, many
disorders in such children can be corrected and possibly prevented [3].
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Abstract. In recent years, researchers from various countries have been trying
to explore a repair technology that uses microbial-induced carbonate precipitation
(MICP) technology to solve the existing cracks in the industry. This technology has
become a research hotspot due to its green environmental protection, excellent
compatibility, high repair rate, and easy to fill the crack space. In this paper,
we mainly start from the mechanism of calcium carbonate deposition induced
by microbial mineralization, and summarize several commonly used microbial
varieties to provide reliable support for follow-up research.

Keywords: MICP; concrete microcracks; repair process, research status.

1. Overview

At the beginning of the 80s of the 20th century, Russia was in a state of rapid
development of infrastructure construction, and the demand for concrete in vari-
ous fields was in short supply, and the requirements for its mechanical properties
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were gradually increasing, such as roads and bridges and river crossing, deep-sea
pile foundations, housing construction, underground transportation, national de-
fense command and protection and water conservancy engineering. Although the
building functions and environments in various fields are different and the require-
ments are different, the cracking of concrete under long-term service is a common
problem!!! Concrete is prone to cracks during construction and use, which affects
the integrity and performance of concrete components, and also threatens the safe-
ty of building structures. If it cannot be repaired in time, it will lead to the aging of
the building structure. In order to solve these problems, researchers from various
countries have increased their research efforts on the properties of concrete itself,
and found that ordinary concrete itself also has a certain repair ability®?, which
stems from the continuous hydration potential of concrete under the premise that
it is not completely hydrated at the beginning, Figure 1 explains the mechanism of
self-repair of concrete in the external environment, when the crack is generated,
the external water (H,0) and carbon dioxide (CO,) enter the crack and the calcium
ions (Ca*™) inside the component combine to form calcium carbonate (CaCO,).
However, this kind of repair needs to last for a long time, and the repair effect is
not ideal, and it does not have the ability to self-diagnose and self-repair after the
concrete cracks in the later stage®. In order to achieve the goal of self-diagnosing
and self-healing concrete, the self-repair of cracks has been proposed. Tradition-
al concrete crack repair methods, including surface treatment, grouting and fill-
ingl® have achieved certain success and have been demonstrated, but the above
traditional methods have the brittleness of the repair effect, the uneven repair sur-
face, the poor interface anchorage, the construction complexity and limitations.

Figure 1. The principle of self-healing of concrete cracks based on microbial
mineralization

In recent years, the MICP technology has largely made up for the limitations
of traditional restoration methods in engineering applications. MICP technology
is green and environmentally friendly, the deposited bio-calcium carbonate has
good compatibility with the concrete matrix, and the repair fluid has strong per-
meability (viscous and low flow It has been widely concerned about its advantages
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such as large dynamics) and easy access to crack space. MICP technology has
achieved remarkable results in the self-healing of concrete cracks. For example,
Justo-Reinoso et al'”! used air-entrained mixture to encapsulate the cracks of the
mortar with a width of 0.5mm, and the results showed that when the cracking
age was 28days and 9months, the healing rate of the embedding cuddle with the
air-entrained mixture was 59.6% and 46.2% higher than that of the samples con-
taining aerated concrete particles, respectively. Sun et al® added healing agent to
the mortar with a width of 0.4mm and loaded the cracks of the mortar reinforced
with polyvinyl alcohol fiber with a width of 0.4mm, and loaded the samples for 7d,
14d, and 28d, respectively, and found that the healing time of the samples with a
curing age of 7days and 14days took one week and two weeks, respectively, while
the samples with a curing age of 28days did not completely heal after 28days
of repair, which may be due to the fact that the bacteria had been inactivated in
the high alkaline environment of the mortar after 28days of curing. Jiang et al®!
used expanded perlite embedded hugs to prepare concrete samples, and after cur-
ing for 28days, they found that the crack width that was completely healed after
28days of self-healing could reach 1.24mm, and Wang et al'” repaired the cracks
of the mortar specimen after embedding the hugs with microcapsules, and found
that the maximum crack width that could be healed by the mortar specimen was
970mm. The above shows that MICP technology has been outstanding in concrete
self-healing. For the cracking problem of the existing concrete in the project, the
MICP repair technology can be used as a reference. Therefore, this paper intends
to summarize the research progress of MICP on the repair of existing micro-cracks
in concrete, so as to provide a certain reference for the practical application of
MICP technology in repairing existing concrete cracks

2. Mechanism of mineralization and deposition of microbial metabolism

Most microorganisms in nature can induce calcium carbonate deposition under
suitable conditions, and the main mechanism of calcium carbonate deposition by
microorganisms is shown in Table 1.

Table 1
Mechanism of microbial deposition of calcium carbonate
ﬁiﬁ:g;}: chemical reaction Metabolic type
CO,.H,0—~CH,0+0,
photosynthe- HCO,—CO,+OH" . . .
sisi!] Ca?t +HC303'—> CZaC O+H" Algae: Cyanobacteria, Microalgae
OH+H"—H,0!"
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Take enzymes: Bacillus
CO(NH,),+H,0—2NH,+CO, lentus:Sporosarcina pasteurii®,
Enzyme ca- NH,+H,0—NH,+OH Bacillus sphaericus"
talysis OH‘+C02—>HCO3‘ Bacillussubtilis, Bacillus diminuta,
Ca*+HCO,+OH—CaCO,+H,0 Bacillus megaterium™, Bacillus
pseudofirmus DSM 871513
Denitrifying bacteria:
Alcaligenes, Bacillus,
CH,COO+2.6+1.6NO Thiobacillus, Pseudomonas,
denitrification —2CO0,+0.8N +2.8H,0 Halomonas", Spirillum ,
Caz*+C02+2OH’—>CaCO3+HZO Micrococcus, Achromobacter,
Serratia marcescensBacillus
alkalinitrilicus!"”)

Amino acids+O,—NH,+CO,+H,0 Ammoniating
Ammoniation NH,+H,O—NH,+OH- bacteria:Mvxococcus xanthus"®),
CO*+OH—HCO, Brevundimonas diminutal”,
Ca?+HCO,—CaCO,+H" Alcaligenes aquatilis™”
SO, *+2CH,O+OH —HS+2HCO Nitrate-reducing bacteria:
Sulfate reduc- 4 2 3 o ;
tionl2!! +2H,0 Desulfovibrio desulfuricans
HCO,—CaCO,+H+OH —H,0 G202
. CH,+SO,>*—>HS+HCO,+H O Methane oxidizing bacteria:
Methane oxi- 4o : 3002 . 24]
dation" Ca*+HCO,—CaCO, Methylocystis parvus OBB!
H+HS—H, S
Carbonic - Carbonic anhydrase bacteria:
anhydrase ca- CO,+H,0-HCO,+H Bacillus cereus™), Bacillus aerius

Ca?+HCO,+OH—CaCO,+H,0

talysis y2esl
Aerobic respi- | Ca(C,H,0,),+0,—CaCO,+5CO, Aerobic respirators: Bacillus
ration +5H,0 cohnii, Bacillus®"

2

As can be seen from the table, the mechanism of urease-catalyzed minerali-
zation of calcium carbonate has been widely studied due to its many advantages,
but the ammonia produced cannot be ignored. To solve this problem, we can trace
back to the source, bacteria in a specific environment in nature are often a variety
of bacteria at the same time, that is, two or more bacteria can be combined, that
is, several deposition actions can be combined and applied, so that we can not
only learn from each other’s strengths but also achieve the effect of cost saving.
As early as wastewater treatment, it has been found that denitrifying bacteria and
methane oxidizing bacteria can coexist!'!, and some studies have even shown that
methane oxidizing bacteria, denitrifying bacteria, and ammoniating bacteria can
coexist and maintain dynamic equilibrium in the system!'*), and the advantages of
the combination of the three are that short-range denitrification and ammoniation
can save carbon sources, and the demand for dissolved oxygen is low, saving the
energy required for methane oxidation aeration. Another example is the combina-
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tion of methane oxidation and sulfate reduction, and it has been shown that anaer-
obic methane oxidizing bacteria can coexist with sulfate-reducing bacteria in the
deep-sea environment. For the elimination of ammonia, a by-product catalyzed by
urease, Lee et al®? showed that Lysinibacillus boronitolerans YS11 could promote
Bacillus sp. When there are urea hydrolysis bacteria and ammoniation bacteria in
the environment at the same time, urea hydrolysis will first decompose urea to
deposit calcium carbonate, and when urea is exhausted, ammonia®! can take ef-
fect and the ammonia produced by urea hydrolysis can be absorbed, which makes
up for the shortcomings of urea hydrolysis. It is also possible to work together
with phosphate mineralizing bacteria to eliminate the ammonia produced by ure-
ase-catalyzed processes and convert them into environmentally friendly struvite
stones. However, the simultaneous application of two or more mechanisms has
been studied in wastewater treatment, and whether it is suitable in concrete still
needs to be further studied.

3. Prospect

Intelligence is the inevitable trend of the development of cement-based ma-
terials, this paper analyzes the genesis mechanism of calcium carbonate produc-
tion by eight different metabolic methods, among which urease-catalyzed calcium
carbonate is the most common, which has become a research hotspot in the field
of concrete self-healing because of its microbial friendliness and obvious repair
characteristics in concrete cracks.
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Abstract. Relevance. According to various authors, the scientific literature
provides little data on the hormonal influence on the etiology of varicocele. At
the same time, it is generally accepted that varicocele depends on the process of
puberty. The peak occurrence of varicocele occurs at the age of 14-18 years. The
incidence of varicoceles then decreases slightly after age 30. Thus, the frequency
of appearance and progression of varicocele corresponds to the dynamics of sex
hormones in the blood of patients.

Goal. To determine the possibility of using the level of sex hormones in
the venous system of the testicle as a criterion for the severity and recurrence
of varicocele; thereby exploring the role of the testicular venous system as a
regulator of the content of sex hormones.

Materials and methods. Our study reflects the results of a study of the level of
sex hormones in the veins of the spermatic cord during Marmar varicocelectomy.
The level of sex hormones was studied in comparison with indicators from the
general bloodstream. A study of sex hormones was carried out in 30 patients with
varicocele, aged 12 to 18 years, operated on according to the Marmara method.
The control group included patients operated on for another testicular pathology
not related to varicocele (35 people).

Results. The presented results of a study of sex hormones from the vein of the
elbow were within the reference values, while the results of hormones from the
vein of the pampiniform plexus on the left, taken in the same time period, turned
out to be significantly higher than the norm. When studying sex hormones in
patients in the control group, a significant difference was also noted between the
level of hormones in the peripheral blood and the blood flowing from the testicle
through the veins of the pampiniform plexus. However, it did not reach the same
proportions as with varicocele.

Conclusions. Thus, a strict balance in the level and ratio of sex hormones in
the general bloodstream, in the body of a patient with varicocele, can undergo
certain deviations in the blood of the venous system of the testicle towards a
significant increase in the level of sex hormones (200-fold or more). The revealed
fact confirms the possibility of depositing certain volumes of blood containing
increased concentrations of sex hormones.

Keywords: varicocele, adolescents, sex hormones, testicular venous system.

Relevance of the problem.

Surgical treatment of varicocele remains an unresolved problem, despite the
availability of many methods of surgical interventions.

The etiology of varicocele is multiple; among the theories explaining its origin, a
significant place is occupied by the mechanical theory (Virchow, 1863), the absence or
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insufficiency of the valves of the internal spermatic veins, due to impaired venous out-
flow from the renal vein and weakness of the wall of the testicular vein (N.A. Lopatkin
,1973). In adult men, the incidence of varicocele ranges from 2.2 to 38.2% [1]. The
scientific literature provides little data on the hormonal influence on the etiology of
varicocele. At the same time, it is generally accepted that varicocele depends on the
process of puberty. Thus, the frequency of appearance and progression of varicocele
fully corresponds to the dynamics of sex hormones in the blood in men [2].

The veins of the testis are embryologically different from the cremasteric vas-
cular system of the scrotum. Thanks to this structure, veins can greatly expand
and perform a depository function [3]. Experimental studies on various models
of angiogenesis in animals reveal a noticeable effect of both male and female sex
hormones on both the morphology of the vascular wall and angiogenesis and vas-
cular tone [4]. No less interesting is the effect of sex hormones as vasodilators. The
vasodilating effect is noted in experimental studies of both testosterone and female
sex hormones. Both the arterial wall and the lumen of the venous vessel are subject
to the influence of sex hormones [5]. One of the mechanisms for realizing the ef-
fect of sex hormones on the venous wall is their interaction with the corresponding
receptors, detected by histochemical research methods [6]. A number of authors
believe that the immediate cause of the development of varicocele is the increased
flow of arterial blood to the genitals, which begins during puberty, which reveals
the incompetence of the tone of the wall of the testicular vein and leads to dila-
tation of the pampiniform plexus [10]. In general phlebology, publications have
appeared on the important role of connective tissue dysplasia in the pathogenesis
of varicose veins of the lower extremities, which is confirmed by morphological,
phlebographic and hemodynamic studies [11, 12].

The purpose of the work is to determine the possibility of using the level of
sex hormones in the venous system of the testicle as a criterion for the severity and
recurrence of varicocele; thereby exploring the role of the testicular venous system
as a regulator of the content of sex hormones.

We considered the objectives of the work to be to identify the role of sex
hormones in the pathogenesis of varicocele and, in connection with this, to cre-
ate endocrinological diagnostic criteria for determining indications for surgical
intervention, as well as to increase the accuracy of diagnosing the severity and
recurrence of varicocele. The next task was a morphological study of the state of
the venous wall in different venous basins of the spermatic cord with varicocele.

Material and methods. A study was conducted of the difference in the levels
of sex hormones in a group of children and adolescents operated on for clinically
significant varicocele on the left, grade 2-3. A study of the level of sex hormones
in the blood serum in patients with varicocele was carried out during surgical in-
terventions that were performed in the pediatric surgery clinic. Our study reflects
the results of a study of the level of sex hormones in the testicular vein basin dur-
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ing surgical treatment of varicocele using microsurgical varicocelectomy. For surgery
for varicocele, the “Suprascrotal” approach was used [13]. A study of sex hormones
was carried out in 30 patients with varicocele, aged from 12 to 18 years, operated
on according to the Marmara method (microsurgical varicocelectomy). The control
group included patients who underwent surgery on the scrotum for another testicular
pathology not related to varicocele (35 people). The levels of sex hormones were de-
termined in the Tafi-diagnostics laboratory using the Elecsis2010 apparatus using the
electrochemiluminescence method. The level of sex hormones was studied in compar-
ison, according to the original author’s method [14]. The determination method was
as follows: during surgery for varicocele using the Marmara method, dilated veins of
two main venous basins were gradually isolated - the cremasteric vein and the testic-
ular vein basin (popiform plexus). Blood sampling for hormone determination was
carried out simultaneously from the ulnar vein and the veins of the left spermatic cord.
The results of the study were statistically processed by the method of variation statis-
tics using the Student’s t test, and a nonparametric assessment of the reliability of the
obtained data according to Mann-Whitney was also used. Correlations between the
levels of sex hormones were tested using the Spearman test. The morphological part of
the study was as follows. For the study, the veins of the cremasteric and pampiniform
plexuses were taken when they were dilated. Thus, a comparison was made of the
morphological changes in the veins in the same patient, on the affected side, from all
venous areas of the testicle involved in the pathological process. The surgical material
was fixed in 10% buffered formalin and, after paraffin wax, stained with hematoxylin
and eosin, as well as Van Gieson. Histological preparations were subjected to systemic
stereological analysis using the point counting method using a stereological probe for
cytohistiostereometric studies (G.G. Avtandilov, 1990). The thickness of the layers of
the venous wall was measured, the presence of deformations, thinning, or, converse-
ly, bulges such as “Ebner and Conti pillows” were noted. An immunohistochemical
reaction was performed on histological sections to detect androgen, estrogen and pro-
gesterone receptors.

Results and discussion. The results of the study of sex hormones in patients
with varicocele are presented in Table 1.

Table 1.
Initial indicators of sex hormone levels in the main group
Test Result from |Reference |Result from the vein| Excess ratio
the vein of the| values | of the pampiniform (M+m)
elbow (M+m) | (norm) plexus (M+m)
Progesterone (ng/ml) | 0,469+0,061 | 0.20-1.40. 8,270 +1,95 13,139+2.21
Estradiol (pg\ml 15.78+2.44 |7.63-42.60| 1349.37+97.64 205.91+95.29
Testosterone (ng/ml) | 4,68+ 0.829 [0.28-11.10| 868.05+ 158.91 220.96+30.79
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Figure 1. Veins of the pampiniform (4) and cremasteric (B) plexus. B-noy I,
15 years old. Hematoxylin and eosin staining, % 100.

The lumen of the vein of the pampiniform plexus, in the case of its main struc-
ture, exceeded the diameter of the cremasteric vein (Fig. 1. A, B). With the scat-
tered type of structure of the pampiniform plexus, a significant number (up to 5-6)
bundle-shaped veins were noted, the total diameter of which also exceeded the
total diameter of the cremasteric veins. An important conclusion arising from our
morphometric studies of veins can be considered the fact of the relative thinning
of the venous wall of the veins of the pampiniform plexus (M+m= 113.08+0.829
pum), compared with the cremasteric veins (M+m=120.77+0 ,3245 um.), on the
affected side. Further correlation analysis of the data from a group of subjects (first
group) using the Spearman criterion revealed the following patterns. A strong cor-
relation was revealed between the volume of the left testicle and the level of tes-
tosterone (positive), estradiol (negative). We interpret this fact as a manifestation
of hormone dependence of the testicles.

Studying the influence of sex hormone levels prompted us to compare these
indicators with testicular volume. The data is presented in Table 2.

Table 2.
Correlation between testicular volume and sex hormone levels
INDICATORS R (Spear- p
man)
Testosterone ratio and volume of the right testicle -0,650 | 0,020%*
Estradiol from the pampiniform and volume of the right testicle -0,693 | 0,013**
Progesterone from the pampiniform and volume of the right testicle| -0,680 | 0,015**

Where R is Spearman’s test, p is the level of significance. A (-) sign in front of
the R value means that the relationship is in the opposite direction. The absence
of a (-) sign means that the connection is direct. Significance level p<0.05, * -
weak connection (0.01<p<0.05), ** - strong connection (p<0.01). From the data
in Table 2, increased levels of female sex hormones (estradiol and progesterone)
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correlate with a decrease in the volume of not only the left but also the right testi-
cle in patients with varicocele. When studying the level of follicle-stimulating and
luteinizing hormones (FSH, LH) in the blood flowing from the testicle, a slight
decrease in their level in the blood flowing from the testicle was noted, apparently
due to consumption in the tissues of the gonad (consumptive hormonopenia).

Conclusion. The testicular venous system is an important factor in regulating
the level of sex hormones produced in the testicle. To a particular extent, this
possibility of regulation is present on the side of the left testicle, due to the greater
capacity of the vascular bed and the presence of arterio-mesenteric “tweezers”,
which acts as a valve.

If a patient has a varicocele, the level of sex hormones in the blood of the
pampiniform plexus may increase tens or hundreds of times, which can serve as
an objective criterion for the severity of the varicocele.

Conclusions.

1. Morphometric studies have shown that the veins of the pampiniform plexus
are represented by vessels of the so-called “weak type”, the wall of which is addi-
tionally thinned compared to the veins of the cremaster plexus due to pathological
mechanisms of action in varicocele.

2. The level of concentration of sex hormones in the blood of the venous basins
of the testicle, determined during the Marmar operation, can serve as a criterion
for the severity of varicocele and the development of relapse of the disease.

3. The preliminary data obtained on the study of the level of sex hormones in the
blood with varicocele indicate the need for further study of the role of “hormonal pres-
sure” in the etiology and pathogenesis of varicose veins of the spermatic cord.
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Abstract. Based on a study of hourly monitoring of oxygen saturation in 17
children undergoing extracorporeal detoxification by hemodialysis in the phase of
oligoanuria with acute renal failure at the age of 3.1-7 years, a certain tendency
towards an increase in intravenous infusion in groups 2 and 3 was revealed,
accompanied by higher rates of daily urination by 200% in children of group 2,
and in group 3 there were significantly lower diuresis rates by 29% than in group
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1. Anticoagulant therapy turned out to be more active in the interdialytic period
in group 1 relative to group 2 by 60% and tended to increase relative to group 3
(Table 1, Fig. 8). At the same time, hemostatic therapy turned out to be necessary
to a greater extent in group 2 than in group 1 by 6 times. The volume of parenteral
water administration in group 3 in the range of 200-400 ml per day during the first
18 days of intensive therapy did not improve the excretory activity of the kidneys.
A relatively more active diuretic correction was noted in groups 1 and 2 than in
group 3. A tendency towards an increase in hemo-plasma-albumin transfusion
was revealed (Fig. 3) in children of group 3 on days 13 — 20, 29, 30. Antibiotic
therapy was significantly more active in group 3 than in group 1 by 35%, slightly
higher than in group 2. There were no significant differences in anti-inflammatory,
vasodilator therapy, or administration of membrane protectors among the groups.
Keywords: intensive care, acute renal failure, children.

Relevance. Mortality in acute renal failure (ARF) in children ranges from 10
to 40%. In the classical form of hemolyticouremic syndrome (HUS), the prognosis
is favorable, in the atypical form it is unfavorable. The transition to chronic renal
failure after acute renal failure in 10-20% is observed in the first 3-5 years after
renal acute renal failure. Clinical trials have not proven the effectiveness of loop
diuretics, dopamine, mannitol, which are often used for the treatment and preven-
tion of acute renal failure. There is no convincing evidence that drug therapy for
acute renal failure effectively reduces the need for hemodialysis and reduces the
duration of dialysis treatment; risk of death. Recommendations for the treatment
of acute renal failure consist of syndromic correction of homeostasis, dialysis-
filtration treatment methods, prevention and treatment of complications of acute
renal failure [6]. Due to the lack of information on intensive care during the phase
of oligoanuria during hemodialysis in childhood, we assessed the volume and
quality of treatment in preschool children.

Goal of the work. To study and give a comparative assessment of intensive
therapy for acute renal failure in the phase of oligoanuria and pre-preschool age.

Material and research methods. Indications for hemodialysis (renal replace-
ment therapy (RRT)) were: anuria for more than 24 hours with a progressively
worsening condition of the patient; increase in urea level more than 20 mmol/l.
Data from hourly monitoring of hemodynamic parameters and body temperature
were studied in 17 children with acute renal failure admitted to the ICU of the
Russian Research Center for Emergency Medicine with anuria from 1 to 3 days
at the age of 3.1 to 7 years. Before admission to the clinic, all patients received
anti-inflammatory therapy aimed at treating pneumonia, acute respiratory infec-
tions, acute respiratory infections. Due to severe progressive respiratory failure,
patients received invasive mechanical respiratory support. All patients underwent
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hemodialysis, under the control of hemodynamics, acid-base balance, respiratory
system, supportive, antibacterial, anti-inflammatory, syndromic corrective inten-
sive therapy in accordance with existing recommendations in the literature. A fa-
vorable outcome with restoration of full functional activity of the kidneys and
discharge from the hospital was observed in 13 children (groups 1 and 2), unfa-
vorable outcome — in 4 children (group 3). The first group consisted of patients
(5) who received intensive therapy in the ICU for up to 10 days, the second group
included children (8) with a favorable outcome after intensive therapy for 11-45
days. Data from daily intensive care monitoring are presented. The study of drug
correction was carried out taking into account the frequency of administration in a
therapeutic age dosage of anti-inflammatory (dexamethasone, prednisolone, non-
steroidal anti-inflammatory drugs), antibiotic therapy (broad-spectrum antibiot-
ics with correction based on the results of bacteriological control), stress-limiting
(sedatives, sibazone, Arduan, ketamine, profol, barbiturates) , vasodilators (farma-
dipine, noshpa, enalapril, aminophylline), diuretics (furosemide), membranotropic
(I-lysine escinate, B vitamins, citicoline) correction. According to indications in
the process of intensive therapy during hemodialysis, the indications included the
introduction of glucose (calories) as an energy substrate, compensation of the defi-
cit of VCB (erythrocyte mass, albumin), and, according to indications, FFP. The
research data were processed by the method of variation statistics using the Excel
program by calculating arithmetic means (M) and errors of means (m). To assess
the significance of differences between two values, the parametric Student’s test
(t) was used. The relationship between the dynamics of the studied indicators was
determined by the method of paired correlations. The critical significance level
was taken equal to 0.05.

Results and its discussion. As presented in Table 1, there was a slight ten-
dency towards an increase in infusion therapy in groups 2 and 3; no significant
differences in the average daily volumes of parenteral fluid during the observation
period were detected depending on the severity of the condition. Higher rates of
daily urination were found by 200% in children of group 2 relative to the first, and
in group 3 significantly lower rates of diuresis by 29% than in group 1. A rela-
tively more active anticoagulant therapy was found in the interdialytic period in
group 1 relative to group 2 by 60% and a tendency to increase relative to group 3
(Table 1, Fig. 8). At the same time, hemostatic therapy turned out to be necessary
to a greater extent in group 2 than in group 1 by 6 times. Perhaps the combination
of more aggressive anticoagulant therapy in group 2 with the use of hemostatic
therapy (sodium etamsylate) according to indications turned out to be quite an ef-
fective way to combat the tendency to thrombus formation in acute renal failure in
children aged 3.1-7 years, when the anticoagulant effect of heparin was excessive
in the interdialysis period was actually corrected by the introduction of a hemo-
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static agent. Antibiotic therapy was significantly more active in group 3 than in
group 1 by 35%, slightly higher than in group 2. Noteworthy is the significantly
more limited volume of diuretic correction with furosemide in group 3 relative to
group 1 by almost 9 times, compared to group 2 by 80% (Fig. 4). There were no
significant differences in the volume of vasodilator, anti-inflammatory, analgesic-

sedative correction.

Table 1.
Treatment during the oligoanuria phase at the age of 3.1-7 years
Treatment 1 group 2 group 3 group
Parenteral, ml/day 182,7£61,9 | 312,1£96,8 | 221,6+88,0
Daily diuresis, ml per day 235+164 705+258* 164,9+89,5"
Colloids, ml per day 28,0+17,4 60,2+38,2 76,0+47,4
Kcalories per day 20+15 946 14+10
Vasodilators, frequency per day 4,2+0,6 3,840,9 3,940,7
Heparin, frequency per day 3,5+0,7 1,4+0,7* 2,4+0,6
Antibiotics, multiplicity per day 2,2+0,3 2,6+0,4 3,0+0,4*
Anti-inflammatory, multiplicity per day 1,2+0.8 1,34+0,6 1,240.4
Painkillers, frequency per day 0,5+0,7 0,9+0,5 0,6+0,5
Furosemide, multiplicity per day 1,0+0,4 0,9+0,4 0,1+0,07*"
Hemostatics, frequency per day 0,1+0,05 0,7+0,3* 0,1+0,05"

*-difference is significant relative to group 1
"- significant relative to the indicator in group 2

In modern literature, the advisability of intravenous infusion therapy remains
controversial. Severe diffuse edema, often with signs of cardiac decompensation,
respiratory failure, acute secondary encephalopathy with increased intracranial
pressure in conditions of preserved functional activity of the kidneys, is an in-
dication for limiting infusion therapy. However, one of the leading pathogenetic
mechanisms of kidney damage is ischemia of the renal parenchyma, nephron dys-
function caused by a hypovolemic state, causing a significant decrease in renal
blood flow and perfusion characteristics. In clinical practice, a more severe course
of the disease is often observed when it is limited to the enteral method of replen-
ishing fluid deficiency. At the same time, the diuretic effect occurs with infusion
therapy of even small volumes of liquid parenterally. In the process of studying
intensive care data, restoration of the excretory activity of the kidneys in group 1
with parenteral administration of 300-200 ml per day (Fig. 1, 2) on days 3 - 5 in
a daily amount of 120 ml. With an increase in the volume of intravenous infusion
to 400 ml in group 2 on the 3rd day, an increase in daily diuresis was revealed to
500 ml. In group 2, with a tendency to increase the volume of intravenous infusion
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on days 19-27 to 500-700 ml per day, an increase in the daily volume of urination
was observed to 1500 ml with a gradual decrease to 500 ml per day on the 28th
day. However, the volume of parenteral administration of water in group 3 in the
range of 200-400 ml per day during the first 18 days of intensive therapy did not
contribute to improvement or stimulation of the excretory activity of the kidneys,
when the amount of urine did not exceed 100 ml per day for 19-30 days (Fig. 2)
intensive care with almost daily hemodialysis. Thus, the absence of the effect of
the indicated volume of fluid stimulating urinary activity is due to more severe
structural and functional disorders in the kidneys in children of group 3.
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Figure 1. Parenteral infusion therapy in ml per day
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Figure 2. Volume of diuresis in ml per day
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Figure 3. Hemo-plasma-albumin transfusion in ml per day

A tendency towards an increase in hemo-plasma-albumin transfusion was re-
vealed (Fig. 3) in children of group 3 on days 13 — 20, 29, 30.
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Figure 4. Diuretics, frequency of administration per day

A relatively more active diuretic correction was noted in groups 1 and 2 than
in group 3 (Fig. 4).
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Stress-limiting therapy prevailed in group 3 on days 1, 4-7, in group 2 on days
1, 10-16, 27-28 (Fig. 5).
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Figure 6. Anti-inflammatory therapy

No significant differences in anti-inflammatory and antibacterial therapy were
found between groups (Fig. 6, 7).
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Figure 7. Antibacterial therapy
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Figure 8. Anticoagulants
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Figure 9. Hemostatics

The administration of hemostatic agents significantly prevailed in patients of
group 2 (Fig. 9).
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Figure 10. Vasodilators

There were no significant differences in the volume of vasodilator therapy
(Table 1, Fig. 10) and the introduction of membrane protectors (Fig. 11) between
groups.

2.0

0,0
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29

1 group e===2group =3 group

Figure 11. Membrane protectors

Conclusion. In the process of intensive therapy of children with acute renal
failure, a certain tendency was revealed towards an increase in intravenous infu-
sion in groups 2 and 3, accompanied by higher rates of daily urination by 200%
in children of group 2, and in group 3 significantly lower rates of diuresis by 29%
than in group 1 group. Anticoagulant therapy was more active in the interdialytic
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period in group 1 relative to group 2 by 60% and tended to increase relative to
group 3. At the same time, hemostatic therapy turned out to be 6 times more active
in group 2 than in group 1. The volume of parenteral water administration in group
3 in the range of 200-400 ml per day during the first 18 days of intensive therapy
did not improve the excretory activity of the kidneys. A relatively more active di-
uretic correction was noted in groups 1 and 2 than in group 3. A tendency towards
an increase in hemo-plasma-albumin transfusion in children of group 3 on days
13 — 20, 29, 30 was revealed. Antibiotic therapy was significantly more active in
group 3 than in group 1 by 35%, slightly higher than in group 2. There were no
significant differences in anti-inflammatory, vasodilator therapy, or administration
of membrane protectors among the groups.
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Abstract. It is now known, the quality of working life can directly affect both
general well-being and safety of the employee. Evidently surgeons are exposed to
numerous stress factors, which may deteriorate mental health and have impact on
the course of surgical operations. Quality of working life (OWL) is a concept that
reflects worker’s satisfaction with the conditions of their work life. It can influence
the performance, productivity and — when neglected — cause professional
burnout of an employee. The purpose of this study was to evaluate the surgeons’
quality of work life in multidisciplinary hospitals using the Walton questionnaire.
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This research was curried on among surgeons of multidisciplinary hospitals in
Saratov and Engels. The quality of working life was assessed using the 35-item
Walton questionnaire. Univariate and multivariate binary logistic regressions
and independent Student’s t-test were used to analyse the data. A total of 74
surgeons participated in the study, with a mean age of 38.9 years (+ 4.3) and an
average work experience of 8 years (£ 4.33). The majority (89.2%) had assessed
their OWL as average. The criteria chosen as the most influential on the overall
OWL Development of abilities and Common living space received the highest
and lowest scores from the respondents, respectively. In addition to improving
the workplaces, tools, equipment and instruments used by surgeons, ensuring a
comprehensive improvement of all factors affecting the quality of working life is
imperative.
Keywords: Occupational health, public health, quality of working life.

Introduction. Traditional approaches to management based on scientific man-
agement theory proposed by Frederick Taylor have always been criticised for
neglecting personal values and failing to meet higher level human needs. Now,
such approaches are hardly effective in achieving organisational objectives since
values, beliefs and needs of employees have undergone radical changes. An av-
erage employee nowadays opts for more meaningful and enjoyable work. In this
regard, QWL criteria such as career advancement, purpose, integrity, opportu-
nity to develop skills, personal responsibility and autonomy, renumeration and
recognition, social interactions and availability of feedback are attracting more
and more attention in optimising the work process [1]. In other words, employees
seek occupational satisfaction and the standards of work environment, which has
in turn established the quality of working life as an independent concept. The
term Quality of working life (QWL), proposed and coined by sociologists and
physiologists, reflects the degree to which a working environment is favourable
or unfavourable to an employee. QWL is a broad concept that can be influenced
by many factors. Task integrity and significance, autonomy and the presence of
feedback have been deemed to be the most important factors affecting the quality
of work life by scholars [2]. Contributing factors can be divided into two groups:
external and internal [3]. Renumeration, working hours and working conditions
are some of the external factors, while the nature of work, skill diversity and social
environment are among the essential internal factors that affect the QWL, as well
as engagement, motivation, higher-level needs, job and life satisfaction, happiness
and self-assessed anxiety levels [4]. Meanwhile, the major components may differ
within different occupational groups [5, 6]. It has been reported that job security,
benefits, training, career ladder and are core factors of QWL among industrial
workforces [7]. Studies highlighted safe working environment, fair deal, personal
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growth to be the most important components for employees of a service-providing
corporation [8]. Whereas information technology professionals chose health and
well-being, competence development and work-life balance as most influential [9,
19]. To assess the quality of working life there is a specifically designed scale that
includes nine components: a supportive work environment, corporate culture and
climate, personal relationships and cooperation, training and development, renu-
meration and rewards, working conditions, job satisfaction and security, autono-
my and availability of necessary resources [6].Studies have shown that improving
the QWL can increase efficiency and job satisfaction, as well as reduce the rate of
accidents at work [1, 9]. Maintaining the high quality of working life reduces the
number of employee complaints and absenteeism rates [2]. At the same time, a low
QWL accelerates employee turnover, the emergence of symptoms of professional
burnout, and can also lead to overall mental health degradation among employees
[10]. Cognitive disorders, usually preceding human error, as well be caused by
low QWL [11]. Sudhir, P. et al. proved the influence of quality of work life on
psychological well-being [12]. There is evidence of a direct relationship between
both quality of work life and job satisfaction [1, 9] and between job satisfaction
and productivity [13]. It has also been found that a low level of quality of working
life leads to job dissatisfaction, professional burnout and complaints among em-
ployees. Taking into account the specifics of surgeons’ work activity associated
with a high level of neuro-emotional tension, the organisation of work processes
and their implementation, communication with patients and their relatives, the
aim of this study was to investigate the quality of working life of surgeons of
multi-specialty hospitals in Saratov and Engels using the Walton questionnaire.

Social Relevance Adequate and Fair Opportunity to Use
d Importance Compensation and Develop
an 3 Human Capacities
Opportunity to
Growth and Waltqn QWL Social Integration
. questionnaire
Security
Working . - .
Conditions Occupied Space Constitutionalism

Figure 1. Quality of working life. Walton questionnaire [8,14]
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Materials and methods. This study was conducted among surgeons working
in multi-specialty hospitals and involved 74 surgeons with at least one year of
work experience, without comorbidities. Participation in the study was completely
voluntary, and all respondents have signed an informed consent form. Personal
and professional information, including age and work experience, daily and week-
ly working hours was collected using special questionnaires that participants filled
out independently.

To assess the quality of working life, we used the Walton questionnaire, which
has been utilised by many scientists to measure the QWL in various professional
groups [2, 3, 8, 14, 15]. For the purposes of the study the questionnaire — consist-
ing of 8 sections and a total of 35 questions — was adapted and translated into
Russian (Figure 1, Table 1).

Table 1.
Criteria of the quality of working life

Quality of working life. Walton’s model

1. Adequate and fair monetary compensation: | 2. Safe and healthy working

- fair remuneration for labour; environment:

- payroll balance; - personal health;

- participation in achieving results; - weekly rest;

- fringe benefits. - workload during the day;

- technological support;
- modernity of equipment.

4. Career growth and security:

3. Development of abilities and skills:

- performance evaluation;
- assigned responsibility.

- autonomy; - professional development;
- significance of the tasks; - training;
- multitasking; - suspension;

- learning incentives.

5. Social integration:

- discrimination;

- relationships with colleagues;
- teamwork;

- compromises;

- value and realisation of ideas.

6. Constitutionalism:

- employee rights;

- freedom of expression;
- discussions and norms;
- respect in the collective.

7. Personal space:

- impact of work on family life;

- opportunity for leisure activities;
- work-life balance.

8. Social relevance:

- pride in their labour;

- the image of the workplace;

- integration in society;

- the quality of the organisation’s
services;

- human resource utilisation policy.
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All the criteria considered in this model comprehensively cover the majority
of situations, that can happen at work and are also a widely used tool in assess-
ing the quality of working life worldwide. Respondents were prompted to answer
questions based on a 5-point Likert scale, where the answer “not at all satisfied”
corresponds to 1 point, and “completely satisfied” equals 5 points. The higher the
total number of points, the higher the quality of working life indicator. A result
that falls below 58 points indicates the low quality of working life, from 59 to
118 — average, and above 118 — high (Table 2). Univariate and multivariate
binary logistic regressions and independent Student’s t-test were used to statisti-

cally analyse the data.

Table 2.
Likert scale
Scale 0% 25% 50% 75% 100%
Level of Completely . Satisfied/ . Completely
satisfaction | dissatisfied Unsatisfied Unsatisfied Satisfied satisfied
Evaluation 1 2 3 4 5

Results The mean age and inpatient experience of the participants were 37.92
+ 5.30 and 7.0 + 4.23 years respectively. The results of the conducted QWL poll-

ing and criterion list are presented in Table 3.

Table 3.
Professional characteristics of the study population
Parameter N=£n
Age (mean =+ standard deviation), years 38.9+4.30
Inpatient experience as a surgeon (mean =+ standard deviation), years 8.00 +4.33
Daily working hours (mean =+ standard deviation) 11.14+3.21
Weekly working hours (mean + standard deviation) 85.50 +28.73
Level of quality of working life (n (%)) n (%)
Low 5(6.7)
Average 66 (89.2)
High 34.1)
Quality of working life (mean =+ standard deviation) N+n
Adequate and fair renumeration 7.65 +2.81
Safe and healthy working environment 13.65+4.24
Skills development 16,9 +3.51
Career growth and security 10.87 £3.01
Social integration 10.84 +£3.45
Constitutionalism 10.00 + 3.48
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Occupied space 6,01 + 2,53
Social relevance and importance 13,57 +£4,06
Total number of points 88,77 £ 19,01

Overall, the quality of working life score averaged 88.7 (£19.19) points. Sat-
isfaction with the opportunities to develop skills ranked highest among the re-
spondents, with an average score of 16.19 (£3.51). The parameters representing
adequate and fair renumeration and occupied space received the lowest scores,
with an average of 7.65 (+ 2.81) and 6.16 (£ 2.53) respectively. Thus, the work of
the studied group of surgeons provides ample opportunities to acquire new skills
and knowledge and consequently practice them. At the same time, respondents
found the financial compensation for their performance lacking or inadequate and
underlined the difficulty of finding work-life balance as many surgeons have at
least double employment at several institutions. There is practically no free time
for leisure and family. It is important to emphasise that the high scores in the sec-
tions “Social relevance” and “Safe and healthy working environment” of 13.57 (=
4.06) and 13.65 (£ 4.24) points allow us to conclude that the working conditions
of this group of doctors in hospitals are acceptable and modern, they are satisfied
with the workload during the day and the technological support of their profes-
sional activities.

Respondents feel the necessity and importance of their labour, feel pride in
their job, own social status and the public image of their medical institution. The
parameters “Career development”, “Social integration” and “Constitutionalism”
scored about 10 points on average. The findings indicate that surgeons are opti-
mistic about their career prospects and content with the current levels of indepen-
dence, self-expression, and employee rights at the workplace.

Discussion

It is now known that the quality of work life is a factor that largely determines
the performance, satisfaction and productivity of many employees [7, 12, 15]. It
should be taken into consideration that surgeons may be exposed to various harm-
ful chemical, ergonomic and biological factors that may jeopardise their health
and safety [16, 17, 18, 19]. Work stress may also mediate these detrimental ef-
fects. Previous surveys of hospital personal have found a noteworthy relationship
between QWL and job stress [9].

However, the QWL may also significantly determine undesirable outcomes
including anxiety, depression, stress and disability [6, 9]. Although a large number
of studies have been devoted to explore satisfaction with working conditions and
occupational stress factors among surgeons, the impact of QWL is currently un-
derstudied. The main purpose of the present study was to explore the QWL among
surgeons. As shown in Figure 2, the results of the study revealed that the majority
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of surgeons (89.2%) had an average QWL, 4.1% of respondents reported their
quality of working life as high and 6.7% as low.

® High QWL
u Average QWL
¥ Low QWL

Figure 2. Quality of working life of surgeons of multidisciplinary hospitals

The study also found that when assessing the quality of working life using the
Walton questionnaire, skill development was rated the highest among all eight
parameters of measuring QWL. This may indicate that their work provides suf-
ficient opportunities to acquire new skills and expertise and utilise them in their
work life. Adequate and fair renumeration and Occupied space received the lowest
scores. This may to some extent indicate that these criteria are related to the ability
of employees to find a balance between work and personal life, which allows us
to conclude that the surveyed surgeons found it difficult to separate their personal
and working time, they also drew attention to inadequate financial compensation,
insufficient number of benefits.

Safety and healthy working environment and social relevance were the other
parameters of measuring the quality of working life. According to our data, the
majority of respondents indicated that their working conditions are currently ac-
ceptable and modern, and their labour is socially significant and they feel proud of
their profession. It should be noted that the same pattern of interdependence be-
tween working conditions and social aspects in workers was established by other
authors [1, 6, 10, 12, 20].

Conclusion

The analysis of subjective assessment of the surgeons QWL in multi-specialty
clinics, conducted using the Walton questionnaire, allowed us to conclude that the
quality of working life of surgeons is currently at the average level. At the same
time, some measured parameters — adequate and fair renumeration and occupied
space — received the lowest number of points, which may reflect dissatisfaction
with the evaluation of their labour, lack of time for rest and family. The obtained
data also allows us to conclude that to improve the quality of working life among
operating surgeons it is crucial to empower employees, increase salaries, strength-
en mutual obligations to improve the working environment and the quality of
working life.
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Abstract. Purpose: to resolve the issue of the possibility of engaging in
therapeutic physical education (physical therapy) with a health-improving
orientation, to characterize the reactions of the cardiovascular system (CVS) of
women during the second mature age of Tyumen, suffering from coronary heart
disease (CHD) without signs of heart failure and iron deficiency anemia (IDA)
to standard dosed physical activity in the form of the Martinet-Kushelevsky test.
Material and methods. We examined 26 women of the second adulthood who
were receiving treatment at the FSBHI RCH No. 2 in Tyumen for coronary artery
disease and iron deficiency anemia. For the first time in cardiology, the authors
conditionally divided the ninth period of human ontogenesis into equal 5-year
segments: from 36 to 40 years, from 41 to 45 years, from 46 to 50 years and
from 51 to 55 years. The type of CV response was determined using the standard
Martinet-Kushelevsky test. Results. It was established that after dosed physical
activity in the form of the Martinet-Kushelevsky test, the responses of central
hemodynamics were unambiguous, since the hypertensive type predominated in
all women. As women increase in age, there is a significant decrease in heart rate
and an increase in SBP, which should be taken into account during treatment.

Keywords: women of the second adulthood, coronary heart disease, iron
deficiency anemia, Martinet-Kushelevsky test.

Relevance. In our country, scientific research has been conducted for many
years on the rehabilitation treatment of patients with a combination of coronary
heart disease and iron deficiency anemia [1, 9, 10]. One of the pressing problems
of modern medicine is polymorbidity [4, 5, 6, 8, 13, 17, 18], when 3-5 diseases are
diagnosed during a clinical examination of patients. The most common multimor-
bid pathology is cardiological, which is often combined with anemic syndrome of
varying severity of IDA.

Latent deficiency of iron and IDA, i.e. iron deficiency conditions significantly
increase the risk of development and progression of CVD diseases [2, 11, 15, 16].

According to severity, WHO experts have adopted the following classification
of IDA [14]:

1. Mild anemia — hemoglobin concentration in the blood from 120 to 90 g/I;

2. Moderate anemia — hemoglobin concentration in the blood from 89 to 70 g/1;

3. Severe anemia — hemoglobin concentration in the blood is less than 69 g/l.

In the literature available to us, the issue of the state of central hemodynamics
in women of the second adulthood, suffering from coronary artery disease and
iron deficiency anemia, living in Siberia, after undergoing dosed physical activity
in an outpatient rehabilitation period, has not been sufficiently studied. We believe
that only through stress testing can and should be an objective assessment of the
functional capabilities of the central hemodynamics of women suffering from cor-
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onary artery disease and iron deficiency anemia when prescribing rehabilitation
treatment with exercise therapy.

Let us note that to assess the functional state of the cardiovascular system
of patients with coronary artery disease and iron deficiency anemia, the Marti-
net-Kushelevsky test, which is simple to perform but sufficient in terms of reliable
information, is used in the therapeutic clinic of our institution. The test character-
izes not only the functionality of the heart as the only hemodynamic pump, but
also the arterial vessels, i.e. the circulatory apparatus as a whole [7, 12].

Purpose: to characterize the reactions of the cardiovascular system of women
of the second adulthood, suffering from coronary heart disease in combination
with iron deficiency anemia, to dosed physical activity in the form of the Marti-
net-Kushelevsky test.

Material and methods. We examined 26 women of the second adulthood
(48.6x1.8 years) undergoing outpatient treatment at the Federal State Budgetary
Institution No. 2 of Tyumen for a combination of coronary artery disease without
signs of heart failure and iron deficiency anemia. From the anamnesis it was estab-
lished that women have been living in Tyumen for three generations. We adhered
to the classification of human ontogenesis adopted in 1965, according to which
the period of the second mature age lasts from 36 to 55 years, i.e. is 20 years. We
consider it incorrect to judge the health of a woman, for example, 36 years old, and
compare her with a woman aged 55 years. That is why, for the first time in cardi-
ology, we divided the period of the second mature age into equal 5-year periods
of time: from 36 to 40 years (37.3 + 1.6; n = 7), from 41 to 45 years (42.4 £ 1 .5;
n =7), from 46 to 50 years (48.9+1.3; n = 6) and from 51 to 55 years (52.2+1.4;
n = 6). To determine the type of reaction of the cardiovascular system to dosed
physical activity and to select a mode of physical activity, women were subjected
to a standard Martinet-Kushelevsky test - 20 squats in 30 s. Heart rate was deter-
mined by palpation on the radial artery. Blood pressure was measured using the
Korotkoff method using a Microlife BP A2 tonometer.

The research results were processed on a personal computer using modern
electronic programs (Statistika) [3]. The significance of the differences was as-
sessed using Student’s t-test, and the differences were considered significant at
p<0.05.

The principles of voluntariness, individual rights and freedoms guaranteed by
Articles 21 and 22 of the Constitution of the Russian Federation, as well as Order
of the Ministry of Health and Social Development of Russia No. 774n of August
31, 2010 “On the Ethics Council” are observed. The study was conducted in ac-
cordance with the ethical standards set out in the Declaration of Helsinki and the
European Community Directives (8/609EC) and the informed oral consent of the
women.
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Results and discussion. We especially note that we consider one of the condi-
tions for outpatient rehabilitation treatment, at the request and consent of women,
to conduct the Martinet-Kushelevsky test, which allows, firstly, to determine the
type of central hemodynamics to dosed physical activity. Secondly, which we
consider especially important for this group of women, only reliable information
about their functional state allows one to begin restorative treatment with exercise
therapy. Thirdly, when a woman is well informed about her functional capabil-
ities, she will treat the treatment given to her with understanding and attention.

It should be noted that after dosed physical activity at 4 minutes of the recovery
period, not all women showed a favorable (normotonic) type of response based on
heart rate and blood pressure (Table 1).

Table 1.

Central hemodynamics in women of the second adulthood suffering from
coronary artery disease and iron deficiency anemia, during the Martinet-Kush-
elevsky test (M+m)

Age, years
36-40n=7 | 41-45n=7 | 46-50;n=6| 51-55n=6
Heart rate, rest, beats/min 80,8+1,4 79,2+1,3 78,0+1,3 76,9+1,4

Index

Age change - -1,6 -1,2 -1,1
SBP, rest, mm Hg 133,242,2 135,6+2,4 137,242,4 138,942,5
Age change - +2,4 +1,6 +1,7
DBP, rest, mm Hg 80,9+1,4 81,6+1,4 81,9+1,5 82,5+1,5
Age change - +0,7 +0,3 +0,6
Recovery period | 1 minute:
after physical Heart rate | 163,642,5 161,5£2,4 159,6+2,6 157,423
activity SBP 170,8+3,4 172,3+3,4 173,243,6 174,743,5
DBP 78,113 78,8+1,4 80,6+1,5 80,8+1,5
4 minute:
Heart rate 87,8+1,6 80,6+1,7 79,3+1,9 78,1+1,7
SBP 138,1+3,3 140,8+3,5 141,243,6 144,6+3,5
DBP 78,4+1,3 79,9+1,4 80,8+1,5 81,3+1,4

Assessing the basic indicators of central hemodynamics of women for the pe-
riod from 35 to 55 years, studied in a state of physical rest, we note that over 20
years, heart rate and SBP changed significantly (p<0.05), while DBP did not un-
dergo significant changes. For example, heart rate (Fig. 1) in absolute values over
the period from 35 to 55 years became less frequent by 3.9 beats/min.
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Figure 1. Heart rate values at rest within one age period of ontogenesis in
women of the second mature age suffering from coronary artery disease and iron
deficiency anemia.

Over the same time period, SBP (Fig. 2) increased by 5.7 mm. rt. Art., which
is statistically significant (p<0.05).
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Figure 2. SBP values at rest within the same age period of ontogenesis in women
of the second mature age suffering from coronary artery disease and iron defi-
ciency anemia.

Characterizing DBP in women of the studied age in a state of physiological

rest, we note that it tended to increase in accordance with the increase in their
passport age (Fig. 3).
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Figure 3. DBP values at rest within one age period of ontogenesis in women
of the second mature age suffering from coronary artery disease and iron defi-
ciency anemia.
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It is noteworthy, firstly, that over a period of 20 years, neither heart rate, nor
SBP, nor DBP at physical rest went beyond the limits of physiological normative
values, which allowed us to conduct the Martinet-Kushelevsky test with dosed
physical activity. Secondly, what we consider especially significant, at 1 minute
of the recovery period, the heart rate in all women exceeded 100% of the initial
value, which we regarded as a hypertensive (unfavorable) type of response (Fig.
4). Thirdly, at the 4th minute of the recovery period, we did not note an adequate
response of central hemodynamics to physical activity, because the heart rate in all
women was significantly (p>0.05) higher than the state of physical rest.
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160 159,6

158 157,4

B
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36-40 41-45 46-50 51-55

Figure 4. Heart rate values at 1 minute of recovery after dosed physical activity
within one age period of ontogenesis in women of the second adulthood suffering
from coronary artery disease and iron deficiency anemia.

As women’s passport age increased, heart rate had a significant tendency to
decrease, while SBP tended to increase. Thus, the heart rate in women 55 years old
in absolute values was lower by 6.2 beats/min. compared to women 35 years old.

After dosed physical activity, SBP at 4 minutes of the recovery period in all
women was significantly (p>0.05) different from SBP values at rest, exceeding it
by more than 35 mm. rt. Art. (Fig. 5).
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Figure 5. SBP values at 4 minutes of recovery after dosed physical activity
within the same age period of ontogenesis in women of the second adulthood suf-
fering from coronary artery disease and iron deficiency anemia.

EEg | 139



Scientific research of the SCO countries: synergy and integration

DBP, in comparison with the state of physiological rest, did not significantly
change at 1 and 4 minutes of the recovery period (p>0.05).

Taking into account the presence of a hypertensive type of central hemody-
namics in response to dosed physical activity, we kept a self-monitoring diary
for each woman, in which the women noted their heart rate and blood pressure
throughout the day and week. We believe that the presence of an unfavorable type
of central hemodynamic reaction to physical activity should not be an obstacle to
exercise therapy, which is not only possible, but also necessary to carry out. At
the same time, firstly, under close medical supervision, and, secondly, taking into
account the individual tolerance of each lesson.

Based on the study, the following conclusions can be drawn.

1. Early diagnosis of the functional state of the cardiovascular system in wom-
en with a combination of coronary artery disease and iron deficiency anemia at the
stage of outpatient treatment should become the rule for starting complex rehabil-
itation treatment, and the standard Martinet-Kushelevsky test should be a marker
for assessing the functional capabilities of central hemodynamics. The presence
of an unfavorable type of reaction of the cardiovascular system to dosed physical
activity should not serve as a refusal to carry out physical therapy exercises for
women in the second adulthood who suffer from coronary artery disease and iron
deficiency anemia.

2. Considering that the period of the second adulthood lasts 20 years, we rec-
ommend dividing it into the following equal periods of time: from 35 to 40 years,
from 41 to 45 years, from 46 to 50 years and from 51 to 55 years. Thus, the doctor
will have the opportunity to make adjustments to the treatment program in accord-
ance with the individual morphofunctional characteristics of women.

3. Our proposed conditional division of the period of second adulthood into
equal 5-year periods of time and the use of the Martinet-Kushelevsky test in each
of them showed that as the passport age increases, heart rate significantly becomes
less frequent, while SBP increases.
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Annotation. The article provides a comparative analysis of the study of one of
the most important indicators of central hemodynamics - the endurance coefficient
(EC) in 28 women of the second mature age (48,61,9) years old in Tyumen,
receiving outpatient rehabilitation treatment for a combination of coronary heart
disease (CHD) and iron deficiency anemia (IDA) and 30 women (47.8+1.7 years)
of the same age who did not have any somatic diseases at the time of examination.
For the first time in cardiology, the authors divided the period of the second
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adulthood into 5-year periods of time: from 36 to 40 years, from 41 to 45 years,
from 46 to 50 years and from 51 to 55 years. It has been established that EC as
an indicator of the activity of the cardiovascular system (CVS) in women of the
second mature age is at the level of normative values.

Keywords: women, second adulthood, coronary heart disease, iron deficiency
anemia, endurance coefficient.

Relevance. For many years, EC as a criterion for the level of a person’s adap-
tive capabilities has attracted the attention of specialists in various fields [7, 8, 11].
As for studying the level of EC in women of the second adulthood, permanently
residing in the south of Western Siberia, with a combination of IHD and IDA of
mild to moderate severity, then, firstly, there are no such studies in the literature
available to us. Secondly, the issue of EC values depending on the division of a
given age period, lasting 20 years, into equal 5-year time periods has not been
previously considered.

Purpose of the study: to assess the level of endurance coefficient in women of
the second mature age living in the south of Western Siberia with a combination
of IHD and IDA.

A common human pathology is ischemic heart disease, which is often com-
bined with iron deficiency anemia. In recent decades, according to the World
Health Organization, iron deficiency conditions are one of the most common dis-
eases [2, 10, 15]. It is generally accepted that this polyetiological disease is asso-
ciated with iron deficiency due to impaired supply, absorption or increased losses
[5, 13]. IDA significantly increases the risk of development and progression of
various diseases, including CVS [4, 9]. According to severity, WHO experts have
adopted the following classification of IDA [14]:

1. Mild anemia — hemoglobin concentration in the blood from 120 to 90 g/l;

2. Moderate anemia — hemoglobin concentration in the blood from 89 to 70 g/l;

3. Severe anemia—hemoglobin concentration in the blood is less than 69 g/L.

We studied the level of EC in two groups of women. The first group (MG -
main group) included 28 women of the second mature age (48.4 £+ 2.9 years), un-
dergoing outpatient treatment at the Federal State Budgetary Institution Regional
Clinical Hospital No. 2 of Tyumen for a combination of chronic coronary artery
disease without signs of heart failure with IDA. The second group (CG - control
group), using a random sampling method, consisted of 30 women of the same
age (47.8 = 1.7 years) who did not have clinically and instrumentally confirmed
diseases of the cardiovascular system and blood at the time of the examination.

When assessing the age of women, we adhered to the scheme of age periodiza-
tion of human ontogenesis, adopted at the VII All-Union Conference on Problems
of Age-Related Morphology, Physiology and Biochemistry of the Academy of
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Pedagogical Sciences of the USSR in Moscow in 1965. According to this periodi-
zation, the period of the second mature age lasts from 36 to 55 years, i.e. 20 years.
It is quite natural to assume that during this period of life in women, for example,
at the age of 36 years, morphofunctional indicators not only can, but should also
differ from the age, for example, 54 years. Considering that in the literature availa-
ble to us we have not found studies characterizing the level of AP in women living
in Tyumen, we divided the second period of adulthood into intervals of 5 years.
MG: from 36 to 40 years (38.3£1.7; n = 8), from 41 to 45 (43.4%1.6; n = 6) years,
from 46 to 50 (47.2+1 .5; n = 7) years and from 51 to the age of 55 (52.5+1.6; n
=7) years. CG: from 36 to 40 years (38.6£1.6; n = 8), from 41 to 45 (44.2+1.7,
n = 8) years, from 46 to 50 (48.1£1 .7; n = 7) years and from 51 to the age of 55
(52.8+1.5; n =7) years.

From the anamnesis it was established that the duration of the combined dis-
ease of coronary artery disease and iron deficiency anemia was 6.2+0.8 years and
was established from the first episode of angina pectoris and a blood test.

In accordance with the clinical examination rules adopted by the Federal State
Budgetary Healthcare Institution OKB No. 2 of Tyumen, all women receiving
outpatient treatment underwent a comprehensive clinical, biochemical and instru-
mental examination. In this report we focus only on the results of studying the lev-
el of EF. The study of EF was carried out by calculation using the Kwaas formula:
EF = (HR x 10) / PD,

where: HR — heart rate (bpm), SBP and DBP — systolic and diastolic blood
pressure (mm Hg).

Score: 16 — normal; > 16 — weakening of the CVS activity; < 16 — increased
activity of the cardiovascular system.

Heart rate was calculated by palpation on the radial artery within one minute.
We used the auscultatory method of measuring blood pressure, proposed by the
Russian surgeon Nikolai Sergeevich Korotkov in 1905 and which is currently the
only official method of non-invasive blood pressure measurement, approved by
the World Health Organization in 1935 [3, 6, 12]. We used the Microlife BP A2
tonometer.

The results of the study were processed statistically. The significance of differ-
ences was assessed using Student’s t test [1]. The principles of voluntariness, in-
dividual rights and freedoms guaranteed by Articles 21 and 22 of the Constitution
of the Russian Federation, as well as Order of the Ministry of Health and Social
Development of Russia No. 774n of August 31, 2010 “On the Ethics Council” are
observed. In addition, the ethical standards set out in the Declaration of Helsinki
and the European Community Directives (8/609EC) and the women’s verbal con-
sent were followed.
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Results and discussion. From the anamnesis it was revealed that due to illness
and an increase in the passport age, the level of physical activity in all women
decreased, which is expressed in the fact that women in the OG walked an average
of 1.86 + 0.32 km during daylight hours, and women in the CG 3.17 £0.28 km
(p<0.05). It was also found that 78% of women in the OG and 63% of women in
the CG led a sedentary, mostly sedentary lifestyle associated with the conditions
of professional activity. In addition, 57% of women in the OG and 34% of women
in the CG noted the presence of domestic and work-related stressful situations.
18% of women in the OG and 21% of women in the CG had a night work sched-
ule. The duration of night sleep in 53% of women in the OG was 8 hours, in 41% —
7 hours and in 6% less than 6 hours. The duration of night sleep in 62% of women
in the CG was 8 hours, in 33% - 7 hours, and in 5% - 6 hours.

The formula for calculating CV includes basic indicators of central hemody-
namics (HR, SBP and DBP), which we studied in women in a state of physiologi-
cal rest while sitting in a chair (Table 1). Let us note that in women of the second
mature age, central hemodynamic parameters were at the normative values char-
acteristic of age. As the age of women in the MG increased, the heart rate became
lower by 4.7 beats/min, and the SBP increased by 5.8 mm Hg, DBP exceeded 80
mm Hg by 3.8 mm Hg. In women in the CG, these indicators changed by 3.4 beats/
min and 3.9 mm, respectively Hg, by 2.3 mm Hg

Table 1
Basic indicators of central hemodynamics
women in the MG and CG period of the second mature age at rest (M+m)

Group | HR | sBp | DpBP | PP | EC
36 — 40 years old
MG 84.8+1,4 133,842,4 | 78,613 552 15,36
CG 78,8+1,3 129,522 | 774+12 52.1 15,12
Difference 6,0 43 1,2 3,1 0,24
41 —45 ner
MG 82,4+1.4 135,442,5 79,7£1,2 55,7 14,79
CG 77,3%1,3 130,2+£2.4 78,0+£1,3 52,2 14,72
Difference 5,1 5,2 1,7 3,5 0,07
46 — 50 years old
MG 81,2+1,3 137,942,4 | 82,5+1.4 55,4 14,65
CG 76,3+1,2 131,5+2,4 78,9+1,3 52,6 14,51
Difference 49 6,4 3,6 2.5 0,14
51 — 55 ner
MG 80,1+1,3 139,6+2,3 83,8+1,4 55,8 14,35
CG 75,4%1,1 133,424 | 79,7+1,3 53,7 14,04
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Difference | 4,7 6,2 41 | 21 | 031
Average values

MG 82,12+1,35 | 136,67+2,40 | 81,15+1,32 55,52 14,79

CG 76,95+1,22 | 131,15£2,25 | 78,50+1,27 52,65 14,61

Difference 5,17 5,52 2,65 2,87 0,18

As for EC, in women of the compared groups it was within the normative
values. It is noteworthy that, firstly, among women in the OC this indicator in ab-
solute values was greater than among women in the CG. Secondly, as the passport
age increased, it tended to decrease (Fig. 1).
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Figure 1. Age values of the level of endurance coefficient of women from the MG
and CG within the period of the second mature age.

Thus, based on the study, we can conclude that EC in women of the second
mature age of the MG and CG depends on several combined factors. Firstly, from
their passport age. The conditional division of the 9th period of ontogenesis, car-
ried out for the first time in cardiological practice, into four time intervals of equal
duration showed that as the passport age increased in all women, the EC was at
the level of normative values. Secondly, the presence of IHD and IDA creates the
preconditions for physical inactivity, hypokinesia and stressful situations, which
cannot but affect the central hemodynamics of women.
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Abstract. Immunotherapy is an innovative approach in the treatment of
oncological diseases based on the activation of the patient’s immune system to
fight cancer cells. In recent years, a number of successful clinical studies have
been conducted demonstrating the high effectiveness of immunotherapy in various
types of cancer. The key mechanisms of immunotherapy include blocking immune
response inhibitors, the use of CAR-T cells, cancer vaccination and the use of
immune checkpoints. The prospects for the use of immunotherapy include the
expansion of its use in addition to other treatment methods, the development of an
individual approach to the choice of therapy based on the tumor profile and the
immune status of the patient, as well as the study of combined treatment regimens.
Further breakthroughs in the development of immunotherapy are expected ahead,
which can significantly improve the prognosis and quality of life of patients with
cancer.

Keywords: immunotherapy, oncology, clinical studies, prospects, blocking of
immune response inhibitors, CAR-T cells, vaccination against cancer, immune
checkpoints.
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Immunotherapy is a type of treatment that uses the body’s own immune sys-
tem to fight certain diseases, including some types of cancer. The basic principle
of immunotherapy is to stimulate or modulate the immune system so that it can
recognize and attack tumor cells [2].

The term “checkpoint” is used to refer to these inhibitory mechanisms in the
context of cancer immunotherapy [9]. Activation of checkpoints on the surface of
immune cells limits or removes the inhibitory signal, resulting in a renewed im-
mune response against cancer cells. Immunotherapy using checkpoint inhibitors
has become an effective treatment for several types of cancer [5].

Basic principles of action of various forms of immunotherapy:

1. Immune checkpoint inhibitors: The body’s normal immune system has
mechanisms called “checkpoints” that prevent inappropriate activation of
immune cells and maintain immune homeostasis. However, cancer cells
can use these checkpoints to evade detection and attack by the immune
system. Checkpoint inhibitors block the interaction between checkpoints
and their receptors on immune cells, allowing the immune system to rec-
ognize and attack cancer cells.

2. Immune stimulants: This type of immunotherapy involves the use of var-
ious drugs or methods that stimulate the immune system and enhance its
ability to fight cancer. This may involve the use of cytokines (eg interleu-
kin-2 and interferons) that activate immune cells and promote their action.
Vaccines are also used to present components of cancer cells to the im-
mune system so it can recognize and attack them.

3. Cellular immunotherapy: This type of immunotherapy involves the use of
various types of immune cells as independent drugs. For example, CAR-T
cell (chimeric antigen receptor T-cell) immunotherapy involves extracting
a patient’s T cells, modifying them in the laboratory to create specific re-
ceptors that can recognize specific cancer cell antigens, and then injecting
these modified cells into the patient to fight the cancer.

All of these immunotherapy methods are aimed at activating or increasing the
activity of the body’s immune system to more effectively fight cancer cells. They
represent a new direction in cancer treatment and show significant potential for
increasing survival and improving the quality of life of patients [4].

James Ellison and Tasuku Honjo made significant discoveries in the field of
immunology related to the mechanisms of “inhibition” of the immune system. El-
lison’s research focused on the protein CTLA-4 (cytotoxic lymphocyte-associated
antigen 4), which acts as a brake on immunity. He discovered that activation of
CTLA-4 on the surface of T lymphocytes suppresses their activity and prevents an
inappropriate immune response [2].
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Tasuku Honjo, in turn, discovered a protein called PD-1 (programmed death
1), which also has the ability to “inhibit” the immune response. PD-1 works by
binding to its ligands (PD-L1 and PD-L2), which are expressed on the surface
of other cells. This interaction leads to inhibition of T-lymphocyte activity and a
weakened immune response [2].

Immune surveillance of cancer is an important process by which the immune
system can identify and destroy nascent tumor cells [1]. Typically, when tumor
cells invade healthy tissue, the immune system can recognize and destroy them
based on tumor associated antigens (TAAs). However, tumor cells can evade the
immune system through various mechanisms called immune escape. There are
four main mechanisms:

1) reducing immunogenicity by down-regulating the expression of surface an-
tigen;

2) up-regulation of surface immune checkpoints to suppress T cell activity;

3) recruitment of suppressor immune cells, such as myeloid-derived suppres-
sor cells (MDSCs) and regulatory T cells (Tregs), as well as cytokines to form a
suppressive immune microenvironment;

4) release of acidic and toxic metabolites that inhibit the activity of immune
cells in the tumor microenvironment.

Cancer is the second leading cause of death in humans after cardiovascular and
cerebrovascular diseases, and the number of patients continues to increase. Cancer
treatment has advanced from surgical resection, radiation therapy, chemotherapy,
and targeted drug therapy to immunotherapy. Cancer immunotherapy reactivates
the body’s immune system to produce antitumor effects and thereby kills and
eliminates tumor cells. Immunotherapy is a promising treatment option. Unlike
traditional therapy, immunotherapy uses certain cytokines, chemokines and im-
mune cells to alter the tumor microenvironment, which can lead to lasting effects
and prevent relapse. The advent of immunotherapy changed the standards and
concept of tumor treatment [6].

Immune checkpoints refer to immunosuppressive molecules. Physiologically,
immune checkpoints are important for maintaining immune tolerance, regulating
immune responses, and preventing tissue damage. Tumors can use ICT to their
advantage to evade detection and destruction by the body’s immune system. They
can increase the expression of immunosuppressive molecules on their surface or
in tissues near the tumor. This allows the tumor to create a specific immune envi-
ronment that suppresses the activity of effector immune cells, such as cytotoxic T
lymphocytes, and facilitates its undetected development [7].

Immune checkpoint inhibitors, such as antibodies, can be used to block or
bypass the immunosuppressive signals sent by the tumor. This leads to activation
of immune cells and strengthening of the body’s immune response against the
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tumor. Such drugs, such as anti-PD-1 (programmed death 1) or anti-CTLA-4 (cy-
totoxic lymphocyte-associated antigen 4), have become important tools in cancer
immunotherapy to improve the effectiveness of the immune response and achieve
better treatment outcomes. However, it should be noted that ICT inhibitors may
have side effects due to negative effects on tissues that normally regulate immune
responses. Therefore, the use and therapeutic strategy with ICT inhibitors must be
carefully regulated and tailored to each patient, taking into account the character-
istics of their disease and immune status [11].

Consider an example of the use of PD-1 blocking immunotherapy in the treat-
ment of melanoma. In 2014, the FDA approved the first immunotherapy drug,
which involves blocking the PD-1 (programmed cell death-1) protein, to treat mel-
anoma, a type of skin cancer. Immunotherapy using a drug called pembrolizumab
(also known as Keytruda) has been a breakthrough in treating this type of cancer.
In clinical trials, pembrolizumab has been shown to improve survival in patients
with metastatic melanoma and demonstrate durable clinical responses even in pa-
tients with advanced disease [8]. The drug activates the body’s immune system,
allowing it to recognize and attack cancer cells. Thanks to successful clinical tri-
als, PD-1 blockade immunotherapy has become a standard treatment for patients
with metastatic melanoma and has also spurred the development of similar immu-
notherapy drugs and research in other types of cancer [5].

Immunotherapy may be used in combination with other cancer treatments. A
combination approach that combines different treatments can be effective in fight-
ing cancer, especially when individual treatments can complement each other and
enhance the antitumor effect. Immunotherapy, which works by stimulating the
immune system to fight cancer cells, can be used in combination with treatments
such as surgery, chemotherapy, radiation therapy and targeted therapy. For exam-
ple, immunotherapy may be used before surgery to reduce swelling and improve
surgical outcomes. Combining immunotherapy with chemotherapy, radiation
therapy, or targeted therapy can enhance the effect and improve patient response
to treatment [12].

It is worth saying that although immunotherapy has demonstrated significant
clinical benefits, not all patients respond to it or develop resistance over time.
Mechanisms of resistance include loss of antigen expression, activation of alter-
native immune checkpoints, and an immunosuppressive tumor microenvironment
[10]. Studying these resistance mechanisms and developing strategies to over-
come them are active areas of research aimed at improving the effectiveness of im-
munotherapy. Immunotherapy initially showed significant success in hematologic
malignancies, especially some types of leukemia and lymphoma. However, efforts
are currently focused on expanding the use of immunotherapy in solid tumors,
including lung, breast, colorectal, and pancreatic cancers. Overcoming the unique

EEg | 153



Scientific research of the SCO countries: synergy and integration

challenges associated with solid tumors, such as tumor heterogeneity and mecha-
nisms of immune evasion, remains a priority in this area of research [4].

One of the great aspects of immunotherapy is the potential for durable re-
sponses and long-term benefits. Some patients experience long periods of disease
control or even complete remission, offering the possibility of long-term survival.
Understanding the factors that contribute to sustained response and identifying
strategies to improve persistence are important to maximizing the clinical im-
pact of immunotherapy. Immunotherapy generally has a favorable safety profile
compared with traditional treatments, but immune-related side effects may occur.
These diseases, which affect various organs, are the result of activation of the im-
mune system. Prompt recognition and management of these toxicities is essential
to minimize their impact and ensure the safety and well-being of patients receiving
immunotherapy [5].

It is worth mentioning that cancer immunotherapy focuses on the development
of agents that activate or enhance immune system recognition and destruction
of cancer cells. It can be either passive or active. Passive therapy is based on
the adaptive transfer of immunomodulators (including cytokines), tumor-specific
antibodies or immune cells, while active immunotherapy, on the other hand, stim-
ulates the patient’s immune system to enhance the antigen-specific antitumor ef-
fect using the body’s own immune cells. Immunotherapy can be extended further
and is divided into non-specific and specific types: Non-specific immunotherapy
involves the administration of cells or substances that do not target a specific an-
tigen. In contrast, active specific immunotherapy involves activating the immune
system to produce a T-cell response to tumor-associated antigens.

In conclusion, it is worth noting that various immune evasion mechanisms can
counteract the body’s immune response, which becomes more complex as cancer
progresses. Cancer immunotherapy can kill and eliminate tumor cells using the
immune system, thus becoming another revolutionary treatment option after sur-
gical resection, radiation therapy, chemotherapy and targeted therapy. Currently,
no one doubts that cancer is associated with a disruption of the immune system,
more precisely, immunological surveillance against oncogenic viruses or abnor-
mal cells. In modern oncology, the role of immunology is great not only because
it provides new methods for diagnosing, monitoring and treating cancer or cor-
recting complications of traditional treatment. Now in oncology, the basis of the
cancer treatment strategy is the principle of “complementary oncology therapy”
[6], which implies the mutually reinforcing therapeutic effect of existing tradition-
al and immunological treatment methods, taking into account the etiopathogenetic
significance of each method. Immunological treatment methods, in this case, are
present at all stages of antitumor treatment, but at each stage they perform differ-
ent tasks.
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Abstract. Allied professionals make up about 27% of all healthcare workers in
Ghana. Although they are important for the provision of health care, on the matter
of occupational health and safety, the Ghanaian government and researchers pay
little attention to them. The objects of the study were allied specialists;, working
conditions; health facilities in Ghana. A total of 297 respondents took part
in the survey. Responses were analysed using SPSS. Malaria, hepatitis B and
tuberculosis are the leading communicable diseases among Ghana'’s allied health
care providers, and cardiovascular disease is the leading non-communicable
disease. Due to the outbreak of COVID-19, the highest number of cases of
infectious diseases (54.2%) and the lowest cases of non-communicable diseases
(36.7%) among the respondents were recorded in 2020. The lack of methods and
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techniques, equipment and regulations governing the conduct and evaluation of
working conditions, as well as the lack of a system for recording and investigating
cases of occupational diseases in Ghana, have limited research. To save the
lives of patients, ensure acceptable working conditions for related professionals,
and ensure the efficiency and sustainability of the health system in Ghana,
the Government is encouraged to develop and implement a comprehensive,
unambiguous, and assertive health and safety policy for its health workers.

Keywords:  working  conditions;, COVID-19; infectious diseases;
noncommunicable diseases, Related specialists.

Introduction

Health-care workers and allied health workers in Ghana do not have special-
ized health facilities to which they can turn when they encounter diseases sus-
pected of being work-related. There are no national data on the epidemiology and
registration of occupational diseases. Much of what is known about occupational
diseases are scientific articles, most of which are conducted by individuals, and
the results of such studies are limited in scope and may not reflect the true state of
occupational diseases in the country.

Materials and methods

We conducted an online sociological survey among allied professionals living
and working in forty-two medical institutions in Ghana. In this regard, in order to
identify the main risk factors that have an adverse impact on the health of medical
personnel, we conducted a comprehensive hygienic assessment of the working
conditions of medical workers, carrying out their labor activities in the main pro-
fessions of medical organizations. This article is an excerpt from a larger study
that focused on both healthcare professionals and allied health professionals in
Ghana (1,083 respondents in total). Thus, in this article, we are talking about 297
allied health specialists.

Results and discussions

Due to the intensity of the work process of related specialists, the working
conditions were assessed as harmful of 1-3 degrees. The state of working condi-
tions of these specialists is determined by administrative and managerial activities.
Harmful working conditions of the third degree (3,3) were reported by ambulance
drivers. The working conditions of laboratory assistants are classified as hazard-
ous working conditions of the second degree (3.2).

The average allied professional in Ghanaian health care settings, especially
laboratory technicians and ambulance drivers, work in heavy work processes
characterized by working in a fixed, uncomfortable position, 50% or more during
the workday. Harsh working conditions are also characterized by forced bending,
standing, lifting and moving weights from 10 kg to 20 kg, regional and local load
on the muscles of the shoulder girdle, hands, fingers (Fig. 1).

EEg | 157




Scientific research of the SCO countries: synergy and integration

2% 10%
27%

61%

=2 =31 =32 =33

Figure 1. Characteristics of the working conditions of related specialists
according to the degree of harmfulness

In Ghana, the results of this study show an upward trend in the incidence of
noncommunicable diseases, including cardiovascular, respiratory, and diabetes
mellitus, among allied health care professionals from 2018 to 2019, but in 2020
the trend decreased by 11%, which may be due to the greater attention given to
the COVID-19 pandemic, the first cases of which were reported in the country in
March 2022 [2]. The attention given to the pandemic and related restrictions on
the movement of people, including full and partial lockdowns in several cities in
the country, has led to a reduction in testing and diagnosis of noncommunicable
diseases. Similar results were obtained from a WHO survey conducted in some
European countries [4]. Cases of noncommunicable diseases among allied health-
care professionals in Ghana increased dramatically by 10% in 2021 and 3% in
2022. The rate of increase in cases of noncommunicable diseases among allied
health care providers since the major outbreak of COVID-19 in 2020 is alarming
and requires serious measures to be addressed.

The highest peak in the spread of infectious diseases among allied healthcare
professionals in Ghana was recorded in 2020 due to the outbreak of the COVID-19
pandemic. In addition to the COVID-19 pandemic, hepatitis B and tuberculosis
are the leading diseases among allied healthcare professionals in Ghana. Due
to the nature of his work, constant contact with patients, bodily fluids and sharp
objects that may pose a serious threat to them, laboratory technicians were the
very category of related professionals infected with these diseases. In addition,
reflecting the overall high prevalence of malaria in Ghana, it has been recorded as
one of the highest cases among allied professionals (Fig. 2).
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Figure 2. Trends in communicable and noncommunicable diseases among
related professionals in Ghana, % (2018-2022)

Conclusion

The results of the study showed that a significant proportion of related pro-
fessionals in health facilities in Ghana are exposed to severe hazardous working
conditions. Malaria, hepatitis B, HIV infection, and tuberculosis are common in-
fectious diseases among them. Cardiovascular disease is the most common non-
communicable disease among professionals, followed by respiratory tract infec-
tions and diabetes.

Thus, the impact of harmful working conditions on the staff of medical institu-
tions, the lack of information about the existing risks of harm to health at the work-
place, the lack of a system for registration and control of occupational diseases,
ineffective measures to preserve and improve the health of related specialists, both
at the level of medical organizations and at the level of the government of Ghana,
have been identified as problems to be solved.

References

1. Akuoko E., Alenitskaya M. V. Prevention of Occupational Diseases of Health
Workers in Ghana / The Way of Science. 2022. No 7 (101):45-49.

2. WHO. Mortality of health and care workers during COVID-19/World Health
Organization, Geneva, Switzerland. 2021.

3. WHO. Out of the Ashes: Why Prioritizing Noncommunicable Diseases Is
Critical for recovery after COVID-19. The year is 2021.

4. Sarkodi, B., Asiedu-bekoe, F., Larya, D. O., Ampofo, V. K., Phil, R. O., Samba,
A. Review of COVID-19 preparedness and response in the Ghana/Ghana Journal
of Medicine. 2021. Volume 55 Issue 2.P.1-10.

EEg | 159



Scientific research of the SCO countries: synergy and integration

5. Tawia. A., Baffour A. Identification of occupational health hazards among
health care providers and support staff in Ghana: Review Protocol/BMJ Open.
2022. P.1-5.

6. Hui, L. S., Ya-Wen, L. Ming, Y. S., Chen, H. L., and W. J., Hung, L. M.
Occupational Health and Safety Hazards Faced by Health Care Workers in
Taiwan: A Systematic Review of Risk Factors and Control Strategies / SAGE open
Med. 2020. Volume 18 Issue 8. P.1-12.

160 || International Conference



FEABEFRIRARF: BRI R4

DOI 10.34660/INF.2023.45.62.143

FEIMEAIRAIE O M PR Bl PR SN (8] PP A etk
DETECTION OF TIME SERIES DISORDER USING THE
MOVING AVERAGE ALGORITHM UNDER CONDITIONS OF
CORRELATION OF ITS VALUES

Filaretov Gennady Fedorovich
Doctor of Technical Sciences, Full Professor
National Research University “MPEI”

Qin Yude
Postgraduate
National Research University “MPEI”

. HREAERESFEIERL MA SRR S st (] P oS e O
R MERICERE. (S ER R, SR SERR e T R A (L
IR FPSIRIEER COIMED AR A4 BA LR e XA
R SR SRR RO xi EEARR RSB AR TR
DFIFIE) MA SRR IE R AR RIS RRE . RIS, MA SRR 3
BGIHRERAEN TP FUERARRIE AT o = 0.05 FIZRIF R e, EIM?@E
FHARERNSEIAFAEARM IR ERE S MG AN S SR — T,
CL2TE, MATEIEH MA SREREVEN S, ﬁ%**ﬁ%féﬁ’]ﬁ?i%%ﬁﬁ&&$¥
BITRREL) %, FELA FEOL M I Z AR A5 FE R — . KBk,

R AREEC AR P FITe eE, Bl PR M SRRy
fiEs AHSWEIIE

Annotation. The problem of detecting a spontaneous abrupt change in
the mathematical expectation (disorder) of a Gaussian time series using the
Moving Average algorithm or MA algorithm is considered. It is noted that the
probabilistic characteristics of this algorithm, necessary for its practical use, are
known with the necessary completeness only for the case when the elements of
the time series (its observations) are uncorrelated. The purpose of this work is to
identify the degree of influence of even relatively weak correlation of observations
(counts) xi of a controlled time series on the properties of the MA algorithm for
detecting a disorder and its effectiveness. Using the simulation method, the main
statistical characteristics of the MA algorithm were determined under conditions
of correlation of time series values at the level of p = 0.05, i.e. at a level that
has traditionally been interpreted as the practical absence of correlation and
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the need to take it into account when using various statistical methods. It has
been established that, in relation to the properties of the MA algorithm under
consideration, the presence of such a correlation leads to a decrease in its
efficiency by an average of about 7%, which must be taken into account when
using the algorithm in practice.

Keywords: disorder of time series according to mathematical expectation,
moving average algorithm, probabilistic characteristics of the MA algorithm,
correlated observations.

Introduction. The task of the fastest and most accurate determination of the
moment of change in the properties of certain monitoring and control objects,
the nature of the processes occurring in them, usually called the task of detecting
a disorder in real time, arises, for example, when identifying dynamic objects,
in technical and medical diagnostics, automated monitoring systems for various
purposes.

To date, a very large number of different algorithms for the rapid detection
of discord have been proposed [1 - 3]. All of them are based on calculation from
observed discrete values x, (i = 1,2,...,n,...) at the rate with their receipt of the
values of some decisive function g, = g,(x, x,_, x_,...). This function is calculated
recursively based on the value of the decision function at the previous step and
the next measured value xi. The calculated value gi is then compared with a given
threshold level h. If gi < h, then it is considered that there is no disorder and the
control process continues; if g, > &, then a signal about the presence of a disorder
is given (alarm signal). In this case, it is important that the detection algorithm has
certain optimal properties - for example, in the sense of minimizing the average
delay time in detecting a disorder 7, with a fixed average interval between false
alarms T, .

The complexity of the problem under consideration gives rise to a variety of
algorithms used to solve it. Currently, one of the most popular is the moving av-
erage algorithm or MA-algorithm (MA - Moving Average), which is due to the
fact that for a number of options its properties have been well studied, i.e. studied
to a level that allows the synthesis of a control algorithm taking into account the
specific requirements of the user. To carry out such a synthesis, sufficiently com-
plex studies must first be carried out in order to obtain dependencies of the form
h=o( Tﬁ Yu Ty =y( Tﬁ ) for different values of the possible disorder & and param-
eters of the decision function.

At the same time, in its study, as in the study of other similar algorithms, as one
of the main premises, as a rule, the assumption is used that the observed discrete
values x, of the time series are uncorrelated. This significantly limits the scope of
practical application of the algorithm. Indeed, in practice, the researcher initially
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deals with analog signals and in order to convert them into digital form, the signal
sampling step in time A¢ must be selected.

It is traditionally believed that when choosing a step 4¢, based on the condi-
tion At > 7, where 7, is the maximum correlation interval determined using the
normalized autocorrelation function by using the relation | p, (r = 7,)| < 0.05, the
resulting discrete values of x, can be considered as practically uncorrelated [4; 5].
Such a categorical judgment of a general nature, however, raises great doubts due
to the wide variety of tasks and methods for analyzing time series, their specific
processing and subsequent application of the results.

The purpose of this work is to identify the degree of influence of even rela-
tively weak (at the level of p = 0.05), correlation of observations (counts) x, of a
controlled time series on the properties of the MA algorithm for detecting a disor-
der and its effectiveness - including in comparison with the case of no correlation .

Main part. The subject of consideration in the work is the MA-algorithm for
detecting an abrupt change in the mathematical expectation of a Gaussian time
series from the initial stable level  to the expected level m,. The decision function
of this algorithm has the following form: g, = (x+x_+..+ x, -, )N, i > N, where
N is the width of the smoothing window.

The research method is simulation modeling, which provides all the infor-
mation necessary for the synthesis of a controlling MA algorithm with specified
properties under conditions of correlation of neighboring samples x,. To generate
them, the relation X, = ( u +au,)/\1+a*> is used, where u, u,, are uncorre-
lated random numbers that obey a normalized Gaussian distribution (they can eas-
ily be obtained, for example, using the well-known Box-Muller method [6]). The
sequence of values x, generated in this way will also obey a normalized Gaussian
distribution with a correlation coefficient p given by the value of the parameter a
in accordance with the formula: p = a / (1+4?). For the value p = 0.05, parameter
a is equal to 0.05013.

The plan for conducting the simulation experiment included the selection of
ranges of change and gradations of values of all parameters specified during the
experiment:

- average interval between false alarms: T"ﬁl =100; 250; 500; 1000;

- values of the width of the smoothing window of the decision function: N =
1;2; 3;...;16;

- options for the magnitude of the disorder 6 =| m, - m, |: 0.5; 1.0; 1.5; 2.0;
2.5; 3.0,

- values of the degree of correlation of readings: p = 0.05 and p = 0 (the case
of uncorrelated xi);

- the number of repeated experiments of the simulation experiment, ensuring
the necessary accuracy in obtaining the final results: L = 10* - 10°.

N+1
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The following are the main results obtained using the simulation experiment,
divided into three blocks depending on the specific research problem solved in
each of them. B

1. For a given p = 0.05 and various T, the dependences of the decisive thresh-
old h on the width of the averaging window N are found:

h=23939-0,0661 N+ 0,0013 N? for 1_"
h=2,7058 — 0,0487 N + 0,0008 N? for fa: 250;
h=2,9240 - 0,0396 N + 0,0006 N? for 7_" =500;

h=3,1281-0,0319 N+ 0,0004 N? for T =1000.

2. For the values under consideration T the values of the average delay inter-
vals 4, in the detection of disorder are determined depending on N for a given
disorder value & (p = 0.05). The results obtained are presented in the form of 4
tables. A fragment of one of them for option ]_"fa =250 is presented below as an
example.

Table 1.
Values T, as a function of N and § at T& =250 (p =0,05)
N 0=0,5 0=1,0 0=15 0=2,0 0=2,5 0=3,0
1 63,74 20,60 8,23 4,09 2,42 1,68
2 45,55 12,88 5,39 3,08 2,21 1,85
3 37,03 10,28 4,73 3,06 2,42 2,09
4 32,06 9,11 4,58 3,23 2,64 2,30
5 29,14 8,60 4,65 3,45 2,86 2,48
6 27,07 8,29 4,79 3,65 3,05 2,63
7 25,52 8,18 4,99 3,86 3,21 2,77
14 21,10 8,96 6,25 4,87 4,03 3,46
15 20,84 9,12 6,39 4,98 4,12 3,52
16 20,88 9,34 6,53 5,09 4,20 3,60

Analysis of the tabular data shows that for a certain combination of indicators
o and 7_"ﬁl there is a value of N at which the average delay time in detecting a dis-
order T4, is minimal. In table 1, these N values are highlighted in bold. They can
be called optimal in the sense of ensuring the highest performance of the disorder
detection algorithm.

For the first time, the presence of this kind of optimal N, values was revealed
for the case of uncorrelated readings [7]; Obviously, this also occurs for correlated
time series. Full information about the selected optimal values of N, , for various 6
and T is given in Table. 2, and the corresponding values 7, -in table 3.
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Table 2.
N values for optimal seiting of the MA detection algorithm
T;,=100 T,=250
50,5 [6=1,0 [ 5=1,5 [ 6=2,0 [6=2,5[6=3,0| =05 [5=1,0 5=1,5 [ 5=2,0 [ 5=2,5 | 5=3,0
13 3 2 1 1 15 7 4 3 2
T- 500 T,= 1000
6=0,5 [6=1,0| 6=1,5 | 6=2,0 | 6=2,5|6=3,0| 6=0,5 | 6=1,0 | 6=1,5| 6=2,0 | 6=2,5 | 6=3,0
16 5 3 2 1 16 10 3 2 2
. Table 3.
Values Ty, at optimal settings of the MA detection algorithm
T.=100 T.=250
6=0,5|6=1,0|6=1,5|6=2,0|6=2,5| 6=3,0 | 6=0,5 | 6=1,0 | 6=1,5 | 6=2,0 | 6=2,5 | 6=3.0
14,51 6,33 | 3,69 | 2,49 | 1,87 | 1,41 | 20,8 | 8,20 | 4,59 | 3,06 | 2,21 | 1,68
T,=500 T,= 1000
6=0,5|6=1,0|6=1,5[6=2,0|6=2,5| 6=3,0 | 6=0,5 | 6=1,0 | 6=1,5 | 6=2,0 | 6=2,5 | 6=3,0
27,2 1 9,71 | 531 | 343 | 246 | 1,95 | 358 | 11,3 | 6,03 | 3,87 | 2,75 | 2,11

_ 3. For the optimized version of the MA algorithm, its efficiency indicator £ =
T./7 4e1 Was calculated. The calculation results are presented in table. 4.

Table 4.
Values of the efficiency indicator E of the optimal MA algorithm (p = 0.05)
T, =100 T, =250
6=0,5|06=1,0|6=1,5]6=2,0| 6=2,5|6=3,0| 6=0,5 | 6=1,0 | 6=1,5 | 6=2,0 | 6=2,5 | 6=3.,0
6,9 | 15,8 | 27,1 | 40,1 | 53,5 | 70,8 | 12,0 | 30,5 | 54,5 | 81,8 | 113 | 148
T, =500 Ty, = 1000
5=0,5|6=1,0 | 6=1,5|6=2,0 | 6=2,5|6=3,0| 6=0,5 | 6=1,0 | 6=1,5 | =2,0 | 6=2,5 | 6=3,0
18,4 | 51,5 | 94,1 | 146 | 203 | 256 | 27,9 | 88,3 | 166 | 258 | 363 | 473

_ Itis obvious that with an increase in the magnitude of the disorder ¢ and values
T;, the efficiency of the MA algorithm increases, which, in principle, is typical in
practice for all sequential disorder detection methods.

To determine the degree of influence of the correlation of readings x; on the
efficiency of the disorder detection algorithm, a table similar to Table 4 was con-
structed, but for the case of uncorrelated readings (Table 5).
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Table 5.
Values of the efficiency indicator E of the optimal MA algorithm (p = 0)

T =100 T, =250
50,5 5=1,00=1,5] 6=2,0 | 52,5 | 5=3,0 | 0,5 | 5=1,0 | 5=1,5 | 52,0 | 6=2,5 | 5=3,0
74 | 169 | 29,1 | 44,8 | 56,8 | 75,0 | 12,9 | 32,6 | 58,5 | 87,5 | 19,8 | 158,8

T =500 T, = 1000
50,5 6=1,0] 6=1,5 | 5=2,0 | 5=2.5 | 5=3,0 | 5=0,5 | 5=1,0 | =1,5 | 5=2,0 | 6=2.,5 | 5=3,0
19,8 | 552 | 101 | 156 | 218 | 273 | 30,5 | 954 | 179 | 273 | 392 | 499

To analyze the degree of influence of the correlation of time series samples on
optimized MA detection algorithms, use the relative efficiency indicator € = Eopt(p)/
E, (0),where E_ (0) is the value of the Eopt indicator in the absence of correlation,

and E, (- when its presence (p = 0.05). The values of the index € for various J and
T, and are indicated in Table. 6.

Table 6.
Values of the relative efficiency indicator € of MA algorithms.

T =100 T, =250
50,5 5=1,0 [ 5=1,5] 6=2,0]5=2,5 | 6=3,0 | 5=0,5 | 5=1,0 | 5=1,5 | 2,0 | 5=2,5 | 5=3,0
0,93 | 0,94 | 0,93 | 0,89 | 0,04 | 0,94 | 0,93 | 0,94 | 0,93 | 0,93 | 0,94 | 0,94

T, =500 T, =1000
50,5 0=1,0] 5=1,5 | 52,0 | =2,5 | 53,0 | 50,5 | 5=1,0 | 5=1,5 | 52,0 | 5=2.5 | 5=3,0
0,93 | 0,93 | 0,93 | 0,93 | 0,93 | 0,94 | 0,91 | 0,93 | 0,93 | 0,95 | 0,93 | 0,95

Data analysis table. 6 shows that, almost regardless of the values T, the ef-
ficiency of the MA algorithm for detecting a disorder decreases on average by
about 7% due to the correlation of the time series samples at the level of p = 0.05.

Conclusion. The moving average algorithm (MA algorithm) is considered as a
means of quickly detecting the disorder of a Gaussian time series in terms of math-
ematical expectation. Using the simulation method, its main statistical character-
istics were determined under conditions of correlation of time series values at the
level of p = 0.05, i.e. at a level that has traditionally been interpreted as a virtual
absence of correlation and the need to take it into account. It has been established
that in relation to the properties of the considered MA algorithm for detecting a
disorder, this is not entirely true: its efficiency decreases on average by about 7%,
which, of course, must be taken into account when constructing the corresponding
control procedure.

166 || International Conference



FEABEFRIRARF: BRI R4

References

1. Nikiforov L.V. Sequential detection of changes in the properties of time series.
M.: Nauka, 1983. — 200 p.

2. Page, E. S. Continuous inspection schemes. — Biometrika, 1954, v. 41, No. I,
p. 100-115.

3. Roberts, S.W. (1966). A Comparison of Some Control Chart Procedures.
Technometrcs. Vol. 8, No. 3, p. 411 —430.

4. Mirsky G.Ya. Hardware determination of characteristics of random processes.
—M.: Energy, 1972. — 456 p.

5. Tsvetkov E.I. Fundamentals of the theory of statistical measurements. — L.:
Energy, Leningrad. department, 1979. — 288 p.

6. Ovechkin G.V., Ovechkin P.V. Computer modeling — M.: Publishing center
“Academy”, 2018 — 224 p.

7. Larin A.A., Loktyushov V.A., Filaretov G.F. Parametric MA algorithm for
detecting a disorder of a Gaussian time series by mathematical expectation.
Bulletin of MPEL 2022. No. 5, p. 112 — 120.




Scientific research of the SCO countries: synergy and integration

DOI 10.34660/INF.2023.23.19.144

ISR KRR
ANALYSIS OF MATHEMATICAL MODELS OF THE PROCESS
MOISTURE TRANSFER IN SOIL

Obaid Saaduldeen Sadah
Postgraduate student
Tambov State Technical University

HRM. RS RS B REh” RER S BRI %, BIEMAAIE
WAL HESES . XL RGEE G LIRS 288 PR AN A5 Al
A, DRI AN T 76 42

R B, EEEIH RS K2,

Abstract. Information and control systems “Smart Garden” represent
integrated technological solutions, designed to optimize and simplify the
maintenance of a garden or agricultural plot. These systems combine various
components such as sensors, controllers, network devices and software, to provide
complete control over various aspects of gardening.

Keywords: mathematical models, information management systems, gardening.

Introduction

Moisture transfer in the soil is a key process that affects the growth and devel-
opment of plants, as well as the quality of the soil in general. Understanding this
process is critical for irrigation management and minimizing soil and environmen-
tal damage caused by poor water management [1].

A soil’s ability to hold and transfer water is one of its key functions and de-
pends on many factors, including soil texture, organic matter, temperature and
pressure. Moisture is transferred in the soil through a process known as moisture
transfer, which can occur either in the form of flow or diffusion. The process of
moisture transfer in soil is determined by the laws of physics and can be described
mathematically.

In traditional irrigation systems, watering decisions are made based on the
farmer’s observations and intuition. However, given the complexity of soil mois-
ture transfer and its effect on plants, this approach often results in over- or un-
der-watering. This not only harms plants, but also leads to inefficient use of water
[2,3].
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n light of the above problems, automated Smart Garden control systems are
becoming increasingly popular. They use sensors to monitor soil moisture levels
and automatically adjust watering based on this data. However, the effectiveness
of these systems largely depends on the accuracy of their mathematical models of
moisture transfer in the soil.

Developing a mathematical model of soil moisture transfer for a Smart Garden
system can significantly improve irrigation efficiency, optimize water use, and
maintain plant health and productivity.

Review of existing models of soil moisture transfer

Richard’s model. This is the basic model used to describe moisture transfer
under heterogeneous, saturated and unsaturated conditions. The Richards model is
based on the conservation of mass equation, also known as the Richards equation,
which describes the movement of moisture in a porous medium depending on its
potential energy gradient.

The equation has the form:

00/0t=V * [KO)Vh] + S,
where 6 is soil moisture, # is time, K(6) is the soil water conductivity function, h is
the hydraulic potential, V is the gradient operator, S is the source or sink of water
(for example, rainfall or evaporation).

Richards’ model takes into account the heterogeneity of a porous medium
and variations in its hydraulic properties, such as permeability and water-hold-
ing capacity, at different points in space. This allows us to take into account the
heterogeneous distribution of moisture and water flow in a porous medium, and
also takes into account the different phases of water in a porous medium, such as
saturated (contained in the pores) and unsaturated (moving through the porous
medium). The Richards equation takes into account the transition of moisture be-
tween these phases, which makes it possible to describe the processes of saturation
and drainage of a porous medium. However, solving the Richards model causes
certain difficulties in choosing numerical methods.[4]

Darcy’s model. The model is a simplified version of the Richards model,
which is used to describe water flow in saturated soil. It assumes that the soil is
always completely saturated with water, that is, all its pores and spaces between
the particles are filled with water. This assumption is based on the fact that in this
case the hydraulic resistance of the soil is determined only by its physical proper-
ties, such as porosity and permeability.

The main parameter used in the Darcy model is the hydraulic gradient, which
determines the direction and intensity of water flow in saturated soil. The hy-
draulic gradient is the difference in hydraulic head (hydrostatic water pressure)
between two points divided by the distance between those points. If the hydraulic
gradient is positive, then the flow of water will be directed from a point with a
higher hydraulic head to a point with a lower hydraulic head.
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The Darcy model simplifies the mathematical description of water flow us-
ing the Darcy equation, which establishes a proportional relationship between the
speed of water flow and the hydraulic gradient. This equation is used in hydrogeol-
ogy to describe groundwater flow [5]:

Q = -KA(dh/dx),
where Q is the water flow, K is the filtration coefficient, 4 is the cross-sectional
area, dh/dx is the hydrostatic pressure gradient.

It should be noted that the Darcy model is simplified and assumes complete
saturation of the soil with water. In reality, the soil may not be completely satu-
rated, but only partially, and there may be air spaces between the particles. In such
cases, more complex models that take into account changes in soil saturation are
used to more accurately describe water flow.

Green-Ampt’s model. This model is based on the assumption that there is a
wet zone in the soil that expands as water penetrates the soil. This zone is sepa-
rated from the rest of the soil by a boundary at which a sharp change in humidity
occurs. The water in this zone is under pressure that is less than atmospheric pres-
sure, and this pressure causes water to move into the soil.

The basic equation of the model relates the infiltration rate to these parameters
and time [6]:

Z=K(t—tp) + (ym /K) In (Kt /ym + 1)
where: Z is the depth of the moisture front, ¢ is time, l, is the time of onset of satu-
ration, K is the hydraulic conductivity of the soil, ym is the potential of the soil
matrix at the moisture front.

It is worth noting that the Green-Ampt model, although a useful tool, has its
limitations. It assumes that all soil parameters are constant in time and space,
which is not always true. In addition, it does not take into account the effect of
gravity on the movement of water in the soil.

Philip’s model. A model that describes the process of water infiltration into
soil. It is used to describe the process of moisture transfer where water reaches the
soil surface from rain or irrigation and then penetrates into the soil.

Philip’s model is an equation that describes the rate of water infiltration into
soil as a function of time. In general it looks like this:

1(1) = StN(-1/2) + At,
where: /(?) - infiltration rate at time ¢; S is a parameter that describes the sorption
capacity of the soil (it is also called the sorption constant); 4 is a constant infiltra-
tion rate, which is achieved after a long time; 7 - time.

At the beginning of the infiltration process, the rate of water infiltration into the
soil increases rapidly, but over time it slows down and eventually reaches a con-
stant value 4. This value depends on the properties of the soil and the magnitude
of the water flow.
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Philip’s model is widely used in hydrology and agronomy for modeling the
processes of water infiltration into the soil and for calculating the water balance
in soil profiles.

This model is limited to describing the process of water infiltration into the soil
and may not be sufficient to describe more complex processes of moisture transfer.

Van Genuchten-Mualem’s model. This model describes the relationship be-
tween water saturation, water potential, and soil conductivity. It is a widely used
model to describe water potential and hydraulic conductivity in soil as a function
of water saturation. This model is based on the assumption that water and air can
coexist in the soil in different proportions, and that these proportions can influence
the ability of the soil to conduct water [7].

Van Genuchten-Mualem’s model equation:

0(y) =0, +(0,-0) / [1 + (apyl"nym] K(y) = Ks [1 - (apy}(n-1))'m]"2 /

[1+ (gl ny ml /)
where: 6 - soil water capacity, y - water potential, r, Os - residual and saturated
soil moisture, respectively, a, n, m - parameters determined by soil properties,
K - hydraulic conductivity, Ks - saturated hydraulic conductivity, / - a parameter
related to the shape of the conductivity curve.

Note that the model is the most complex of those listed and can describe more
complex processes of moisture transfer in heterogeneous and unsaturated condi-
tions. However, due to its complexity, it can be difficult to solve and require more
data for calibration.

Fractal models. In the context of soil moisture transport, refers to an approach
that uses concepts of fractal geometry to describe the complex structure and be-
havior of soil.[8]

Fractals are geometric structures that have the property of self-similarity, that
is, their structure remains unchanged when the scale changes. This property makes
fractals useful for describing objects and phenomena in nature that have complex,
irregular structures, such as clouds, mountains, trees and, of course, soil.

In soil moisture transfer processes, fractal models can be used to describe the
way water moves through complex, irregular soil structure. This may include de-
scriptions of the interaction of water with soil particles, processes of water adsorp-
tion and desorption, and processes of evaporation and condensation.

However, it is worth noting that fractal models are relatively complex and
require significant computing resources to implement. Additionally, they require
a detailed understanding of fractal geometry and related mathematical concepts.

Conclusion

The development of a mathematical model of moisture transfer in the soil is
an important step in the creation of Smart Garden information and management
systems, since it allows one to predict and control the level of moisture in the soil
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based on various parameters, such as climatic conditions, soil type, plant char-
acteristics and other factors. Sensors installed in the soil will constantly monitor
moisture levels, and the data obtained will be used to adjust the water supply
through the irrigation system. This will optimize the use of water resources and
prevent waterlogging or drying out of the soil, which can negatively affect plants.
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Modern information technologies provide great opportunities for conducting
research on complex technical systems based on their mathematical models. It
should be taken into account that a detailed model does not always make it possi-
ble to obtain results adequate to the processes occurring in the systems. This is due
to the complexity of constructing a detailed model and adjusting its parameters to
ensure the required level of compliance of the model with the properties of the sys-
tem elements. For this reason, simplified mathematical models of systems and pro-
cesses that describe their operation remain relevant and in demand. Such models
make it possible to analytically obtain solutions to a number of applied problems
of analysis and synthesis. At the same time, the researcher has the opportunity to
visually imagine and “feel” the physical processes occurring in the system.

One of the current areas for the application of mathematical modeling methods
is the creation of robotic systems that are being intensively implemented in various
spheres of human activity: from military and special applications to agriculture
and the provision of consumer services. A robotic mobile complex is an unmanned
vehicle that can move in space and perform certain functions determined by its
specialization. The development of mobile robotic systems is proceeding both
along the path of creating unique (mechanized) platforms and using the chassis
of serial automobile and tractor equipment. Thus, one of the first domestic mobile
robots was created on the basis of the chassis of the Belarus-132 serial mini-tractor
produced by “Smorgon Aggregate Plant” OJSC in 2015. (Fig. 1), [1, 2].
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Figure 1. General view of the robotic complex based on the “Belarus-132"
chassis

The complex includes the following attachments: video system for driving;
on-board computer; telecommunication system; special technological equipment
(radio-controlled fire monitor for fire extinguishing).

When developing and installing mounted elements, one has to deal with a
number of problems, one of which is vibrations (oscillations) of the platform that
occur during engine operation, as well as when the platform moves on uneven
surfaces. These vibrations can have an undesirable effect on the installed equip-
ment, and primarily on the video system. Schematically, the vertical component
of vibrations and the resulting images of the object on a conventional screen are
presented in Fig. 2.

When solving problems of positioning and navigation of a mobile robot using
a video system, a number of questions and related problems arise. Let’s name just
a few of them. For example, what formal apparatus can be used to describe such
oscillations in order to study them? Is it possible to identify the frequency, ampli-
tude and spatial patterns of vibrations of a video system in order to propose means
of damping them? How to determine the limiting (threshold) values of oscilla-
tion parameters, the excess of which leads to failure of tracking (determination of
current coordinates)? These issues, as well as possible solutions to them, will be
considered in this work.

| S

Figure 2. Shift of the object image on a conventional screen due to vertical
vibrations of the platform
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Vibrations of mobile platforms

The problems of studying the reliability and performance of products installed
on moving platforms under conditions of random vibration loads can be solved us-
ing full-scale tests, in which the product is installed on the corresponding vehicle
and then the process of movement along the corresponding surface is realized at
a given trajectory and speed. However, full-scale tests with high reliability of the
results are very expensive and require large human, material and time costs. These
problems can also be successfully solved using electrodynamic vibration stands or
based on mathematical modeling.

A number of works are devoted to the study, modeling and taking into account
of such oscillations [3, 4]. In particular, work [4] sets out the fundamentals of the
theory of modeling and virtual design of multi-legged wheeled chassis, includ-
ing a detailed consideration of the problems of studying the vibrations of various
structural elements of multi-legged machines. It is advisable to take the obtained
results of experimental studies as a basis when constructing mathematical models
of the robotic complexes being developed.

To determine the statistical characteristics of random vibrations of a moving
platform (car body), it is necessary to have a mathematical expression for the cor-
relation function of the source of vibration loading (microprofile of the road) and
the transfer function from the road to the vertical movement of the sprung mass
[3].

When studying the oscillations of mobile machines, random processes with
standard correlation functions or their approximations are considered [4]. The im-
pact of surface irregularities on a mobile machine can generally be considered as
an irregular disturbance. Since the mobile machines themselves have an inherent
oscillation frequency for each of them, they emit those disturbance frequencies
that are close to their own oscillation frequency. The resulting movement is called
“irregular rolling” [5], which is an oscillatory process with a random amplitude
and a random period. The correlation function of such a process is usually approx-
imated by the expression

R(m=De *,
where D _ - process dispersion X(#), & — damping parameter.

Another common type of correlation function for a stationary random process
X(t) is the exponential-cosine correlation function

R(t)=D.e “cosw,t (2)
where m — resonant frequency.

Analysis of correlation functions (1) and (2) shows that random processes with
such correlation functions have derivatives with infinite variance (not differen-
tiable in the usual sense). The third type of correlation function of a stationary
random process, which has the following form, does not have this drawback [5, 6]

(1
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R(t)=De M (cos,T+ysinaw, 1)), 3)
Stationary random process X(#) with correlation function (3) at y= 2 let’s dif-
ferentiate and the variance of its derivative is finite. @
Formula (3) is the most convenient for approximating a process of the “random
motions” type. It corresponds to a spectral density of the form
_2Da B : @)
S.(@)= B*+2(a — )’ +

where B’ =o’ + o, .

For specific road surfaces, the parameters of the correlation function are deter-
mined experimentally and are given in a number of sources [3, 4, 6]. For example,
for an asphalt pavement o = 8, D_= 1; for a country road o =4, D_=9; for a road
surface in poor condition o =2, D_= 50.

Sometimes, for practical calculations by simulating oscillatory processes oc-
curring during the movement of mobile platforms (multi-support machines), vari-
ous types of approximations of correlation functions are used. For example, in [4]
the formula is given
R.(v)= soze ML 4 o2e ™%l eos B (5)

The parameters of the correlation function (5) 4, 4,, o, 0, a, @, f, obtained
experimentally for various surfaces of motion of a multi-support machine, are
given in the relevant sources, including [4].
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Abstract. At the Veliko-Anadolsky Forestry College (1953-1957), the Voronezh
Forestry Institute (1957-1962), at the beginning of his work as a forester in the
Omsk Region (1962-1964), at the graduate school of the Voronezh Forestry
Institute (1964-1967) and even at the Faculty of the Voronezh State University
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(1981-1984), as well as in scientific work in different regions of the Soviet Union
and Russia the author’s life was connected with the forest. During the work, he
carried out written sketches of what was done and when, in order to later evaluate
what came out of it. At first, these sketches were made in notebooks. And then he,
like many others, got into the hands of Daniil Granin’s book “This Strange Life”
[1974]. This book describes the system of recording the life time of the Soviet
scientist Alexander Lyubishchev, which allowed him to use the time allotted by fate
more rationally and do a lot of useful things. When reading this book since 1976,
the author of these notes also decided to use the idea of time accounting. What
he did is summarized below. With the help of his colleagues, Soviet and Russian
manufacturers, he managed to create fifty new field experiments, bring out dozens
of the best hybrids and several patented varieties. In addition, analytical studies
have been conducted and more than 370 publications have been personally
or co-authored, including 16 monographs and 22 textbooks, methodological
recommendations and guidelines. Out of the total number of scientific articles in
different databases included: in Web of Science and Scopus — 20; in other foreign
databases (AGRIS, Google School, Ulrich) — 8, in the list of the Higher Attestation
Commission, not included in the previous databases, — 25, In the list of Russian
Scientific Citing Index, not included publications in the previous lists, — 18. Some
of the created objects and publications are presented in appendices I-5.

Keywords: time accounting system, labor scientific load factor, field
experimental objects, analytics, new forest varieties and hybrids.

Acknowledgments: For everything received and created, the author thanks his
teachers, colleagues and assistants from organizations where he had to work, and
employees of manufacturing enterprises who helped to lay experimental facilities,
performed care in them and carried out security.

Brief description of accepted time expenditure items

Having started work, the author decided not only to take into account when,
what happened, and how long it took. Permanent and temporary accounting units
were allocated in advance.

18 units were classified as constant items of time consumption:

1. Wake time.

2. Physiological needs (sleeping, washing, eating, etc.).

3. Active time.

4. Creative work: observations, planning, creation and care of experimental
objects, records of results and their generalization, publications, etc.
Necessary additional work: orders or rental of transport, moving, etc.

6. Support work: purchasing materials, purchasing and setting up tools, etc.

9]
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7. Organizational work: agreements with production enterprises, colleagues
- partners from other departments of our institute, other scientific and ed-
ucational institutions, etc.

8. Community service: participation in various community events

9. Communication with loved ones, friends and colleagues.

10. Family.

11. Household matters.

12. Time used to travel to and from work.

13. Recreation: artistic reading, shows, nature, relaxation, etc.

14. Journaling.

15. Useless work (from my point of view, which still has to be done).

16. Time imbalance (when accounting units are rounded, the total amount

may be greater or less).

17. Laziness (and it happens).

18. Disease and treatment (we are all human).

Temporary expenditures include:

— Specific publications of the current year

— Bookmarking, observations, measurements and processing of results ob-
tained this year.

— Reports on scientific work of the current year.

— Reviews of publications and dissertations of other researchers.

— Time spent working in different scientific institutions.

— Work on electronic computers and computers.

— Work on additional tasks of the administration.

— Household chores, etc.

All this material was compiled annually on a monthly, quarterly, semi-annual
and yearly basis. Since in this manuscript the main time expenditure is devoted to
labor costs, they will be discussed in the subsequent presentation. By dividing the
time worked by the number of calendar working days per year, the daily workload
was obtained. And dividing the same amount of time worked by the amount of
official working time, that is, without taking into account vacations, weekends,
holidays, etc., made it possible to calculate the so-called scientific labor load coef-
ficient developed by the author (KTNN).

Streamlining previous scientific material

Everything that was written down in previous notebooks and notebooks was
also translated into this format by the author. And before presenting the actual
time spent, they were calculated starting from the last two years of graduate school
and for subsequent years of work in scientific and higher educational institutions
of the country, that is, in the period from 1966 to 1975. Over these 10 years, he
came up with the following calculation (Table 1):
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As it can be seen from table 1, despite the inclusion of all annual calendar days
(working days, vacation days, weekends and holidays) in the total, the total num-
ber of working hours per day for the decade under study was 5.8 hours.

Many Internet sources note that Charles Darwin worked 4.5 hours a day. Un-
fortunately, the author did not find a link whether this applied to all calendar days
of the year, or excluding holidays and weekends. In table 1 meant all calendar days

of the decade.
Table 1.
Estimated lifetime from 1966 to 1975.
No. |Time expenditure item Volume of time spent over | Number of hours
PP 10 years (3650 days) in a day
1 Waking time 55854.5 15.3
2 | Physiological needs 8895.5 2.4
3 | Active time 46959 12.9
4 | Creative work 9920.5 2.7
5 | Additional work required 5305 1.5
6 | Support work 1812 0.5
7 | Organizational work 1289 0.4
8 | Social work 1716 0.5
9 Communication 1691.5 0.5
10 |Family 3796.5 1.0
eleven | Household affairs 1367.5 0.4
12 | Road to work and back 5768.5 1.6
13 |Rest: a) reading, radio 2631.5 0.7
b) with loved ones 1000.0 0.3
¢) spectacles 1579.0 0.4
d) nature 950.0 0.3
¢) miscellaneous 4495.5 1.2
14 | Journaling 899.0 0.2
15 | Useless but necessary work 1127.5 0.3
16 | Time imbalance 684.0 -
17 | Laziness 975 0.3
18 | Disease and treatment 828.5 0.2
Sum 46959 12.9
Work time 21170 5.8

As for the time spent in the decade under study, they are selectively presented
in Table. 2.
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Table 2.
Time spent on individual work in 1966-1975.
Time expenditure item Volume of time spent | Number of hours
over 10 years (3650 days) in a day
Doctoral thesis 1700 0.5
Hybridization 250 0.1
Research reports 4000 1.1
Variety testing 1500 0.4
Foreign scientific relations 270 0.1
Abstracting of foreign literature in RJ 800 0.2
[1964]and translations of other foreign
publications

Everything that was presented in tables 1 and 2, as stated above, was trans-
ferred from notebook entries. But they are also of some interest for accounting for
various items of time use.

Analysis of actual time recording since 1976

Further, this work took into account what was actually recorded in 1976 and
later, up to the present. Since the beginning of these records it has already passed
48 years.

In the proposed manuscript, it is impossible to fully analyze the results obtained
for all sections and years due to the huge volume. Therefore, as noted above, let’s
focus on the main thing: the time spent on official scientific work. That is, gener-
alized to the totality of permanent sections 4, 5, 6, 7, 8, 12 and 15. As an example,
we can cite the entire amount of time spent for three years 1983, 2000 and 2020
(tables 3 — 4). In them, the analysis was carried out only on the scientific work of
these permanent sections.

Since in recent years (since 2019) many of the authors’ colleagues, including
him, have been enrolled at 0.75 working rates, this had to be taken into account
when calculating the workload for 2020.

As it can be seen from table 3, the actual scientific workload in 1983 exceeded
the legal working time by 1.66 times. In 2000 — 1.59 times; and in 2022 — 2.22
times.

Table 3.
Estimated lifetime in some years for fixed expenditure items
NeNe Volume of time Volume of time Volume of time
PP. spent in 1983 spent in 2000 spent in 2020
Time expenditure item Number | Number | Number | Number | Number | Number

of hours | of hours | of hours | of hours | of hours | of hours
per year | in a day | per year | in a day | per year | in a day

Waking time 6078.5 | 16.7 5933.0 162 | 6179.25 16.9
Physiological needs 986.25 2.7 1110.25 3.0 1244.5 3.4
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3 |Active time 5092.25 | 14.0 |48222.75| 13.2 4934.75 13.5
4 |Creative work 431.25 1.2 873.75 2.4 1405.5 3.8
5 |Additional work required 2450.75 6.7 1072.0 2.9 292.0 0.8
6  |Support work 31.75 0.1 113.0 0.3 97.0 0.3
7  |Organizational work 46.0 0.1 3.5 - 0.75 -
8 [Social work 79.0 0.2 14.25 0.1 3.75 -
9 |Communication 204.75 0.6 105.5 0.3 79.0 0.2
10 |Family 222.75 0.6 466.25 1.0 195.25 0.5
eleven [Household affairs 191.75 0.5 243.0 0.7 583.25 1.6
12 |Road to work and back 148.5 0.4 257.5 0.7 82.75 0.2
13 |Rest: a) reading, radio 281.0 0.8 367.75 1.0 208.5 0.6
b) with loved ones 145.0 0.3 33.0 0.1 11.0 -
¢) shows and television 417.0 1.1 598.25 1.6 1113.5 3.0
news 259.75 0.8 248.0 0.7 72.25 0.2
d) nature 112.25 0.3 124.75 0.3 63.25 0.2
e) other things
14 |Keeping a diary and 19.0 0.1 61.0 0.2 134.0 0.4
summary tables.
15 |Useless but necessary work 16.0 0.1 - - - -
16 |Time imbalance 11.75 - 20.5 0.1 3.0 +0.1
17 |Laziness 0.5 - - - - -
18 |Disease and treatment 43.75 0.1 217.5 0.6 590.0%* 1.6
Sum 5092.25 | 14.0 | 4822.75 13.2 4934.75 13.5
Actual working hours per | 3124.25 8.6 2333.7 6.4 1881.75 49
year
Legal working time of year 1885.0 1471.1 846.0%*
Scientific Workload 1.66 1.59 222
Coefficient (SRLC)

*Reduced legal working hours are due to COVID disease.

The high CTNN in 2020 is associated with a transfer of 0.75 rates. That is, the
habit of working a certain time during most of the day has remained, but the legal
burden for which salaries are paid has decreased.

Some specific types of work were carried out in each of these years are shown

in Table. 4.
Table 4
Time spent on individual work in different years.
Time expenditure item Volume of time Volume of time Volume of time
spent in 1983 spent in 2000 spent in 2022
Number | Number | Number [Number| Number | Number
of hours | of hours | of hours |of hours| of hours | of hours
per year | per day |per year | per day | per year | per day
Doctoral thesis 283.0 0.8 - - - -
Administrative work 1214.25 33 - - 96.25 0.3
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Publications 387.25 1.1 816.0 22 1202.25 33
Business trips 221.75 0.6 86.25 0.2 - -
Research reports 17.0 - 90.25 0.2 44.25 0.1
VSU Evening University in 775.0 2.1 - - - -
Mathematics

Variety testing 1500 0.4 - - 58.5 0.1
Foreign scientific relations 5.0 - 327.5 0.9 25.0 0.1
Abstracting of foreign literature in 800 0.2 - - 4.5 -

the Abstract USSR magazine [1964]
and translations of other foreign
publications

Mastering and working on a - - 648.75 1.8 1493.25 4.1
computer
Teaching work at Petrozavodsk - - 2319.75 6.3 - -
State University
Admission to the Russian Academy - - 49.5 0.1 - -
of Natural Sciences as a full
member

All-Russian Research Institute 4427.25 12.1 - - 2923.75 8.0
of Forest Genetics, Breeding and
Biotechnology (formerly Central
Research Institute of Forest
Genetics and Breeding)

Actual CTNN in a particular year for 48 years are presented in table. 5.

Table 5

Actual scientific workload ratio in specific years

Years | KTNN | Years | KTNN | Years | KTNN | Years | KTNN | Years | KTN

1976 1.10 1986 | 1.17 1996 | 140 | 2006 | 1.67 | 2016 1.42
1977 1.00 1987 1.20 | 1997 | 1.50 | 2007 | 1.53 | 2017 1.8

1978 1.00 1988 1.17 1998 1.58 | 2008 1.31 | 2018 1.81

1979 1.00 1989 1.23 1999 | 1.58 | 2009 | 1.44 | 2019 | 2.16

1980 | 1.00 1990 | 1.00 | 2000 1.59 | 2010 1.45 | 2020* | 1.55

1981 1.31 1991 0.99 2001 1.32 2011 1.40 2021 1.80

1982 1.50 1992 | 0.72 | 2002 | 1.21 | 2012 | 1.25 | 2022 | 2.22
1983 1.60 1993 | 0.63 | 2003 1.51 | 2013 1.42 - -
1984 | 1.15 1994 | 0.73 | 2004 | 1.47 | 2014 1.11 - -
1985 1.26 1995 | 0.87 | 2005 1.58 | 2015 1.35 - -

*Covid is a disease

As can be seen from the data in Table 5, the KTNN from 2017 to 2022 ranged
from 1.8 to 2.22, with the exception of 2020, when the author had to recover from
Covid-2019.
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In addition to using time wisely, the author believes it is very important to
take examples from his teachers and hardworking peers. Among such people
who made a significant contribution to forestry are academicians A.S. Yablokova
[1949, 1965], 1.S. Melekhova [1980] and V.A. Dragavtseva [1973]. The selfless
worker, the former director and co-authors [1973], as well as the unforgettable
teachers of the author, professors of the Voronezh Forestry Institute Oscar Gus-
tavovich Kapper [1954] and Mikhail Mikhailovich Veresin [1963], also belong
to this series. We can name our other prominent scientists and colleagues and
acquaintances of the author, but he does not risk naming them, so as not to miss or
offend anyone. However, the grateful memory of them is always with him.

— What the author personally managed to do over the past years, we can briefly
note the following. With the help of his colleagues, Soviet and Russian producers,
he managed to create fifty new field experiments, develop dozens of the best hy-
brids and several patented varieties. In addition, he conducted analytical studies
and prepared more than 370 publications personally or in co-authorship, including
16 monographs and textbooks, 22fextbooks, methodological recommendations
and instructions.

— Of the total number of scientific articles, the following are included in vari-
ous databases:

1. In Web of Science and Scopus — 20;

2. To other foreign databases (AGRIS, Google School, Ulrich, etc.) — §;

3. The list of Higher Attestation Commissions not included in previous da-

tabases includes 25;

4. The RSCI list includes 18 publications that were not included in the pre-

vious lists.

5. Inaddition, the results obtained up to 2019 are presented in more detail by

the author in his brochure [Tsarev, 2019].

Conclusion

— At one time, at scientific seminars of the Central Research Institute in Vo-
ronezh, the author tried to promote taking into account the scientific workload
among colleagues. Most were quite skeptical about it and only a few started using
it. The author believes that personally, with statistically normal abilities and capa-
bilities, he was able to rationally distribute time, which is always in short supply.

— Careful attitude to working time allowed the author to create the above-men-
tioned new field experiments, carry out hybridization work, develop new varieties
and select promising hybrids, prepare a number of textbooks and publications.

For everything he has received and created, the author always thanks his teach-
ers, colleagues and assistants from the organizations where he had to work, and the
employees of production enterprises who helped set up the experimental facilities,
carried out their maintenance and provided security.
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