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Agricultural sciences

ENVIRONMENTAL IMPACT OF THE MINING INDUSTRY

Abbasov Behruz Alif
Azerbaijan State Agrarian University

Abstract

The modern scale of mining production is characterized by intensive use of natural resources,
accumulation of waste and deterioration of the quality of the environment. In this regard, increas-
ing attention is paid to the issue of economically sound and environmentally safe functioning of
the mining enterprise. The specificity of the impact of a particular mining enterprise on the envi-
ronment is determined by the geological and geochemical features of the deposits and the equip-
ment and technology used for its development. The article considers an example of the analysis of
the content of environmental measures and the main directions of environmental activities of a
mining enterprise, and also determines the eco-efficiency of the environmental policy.

Keywords: environment, geochemical, specificity, of natural resources, ecosystems

Mining is an important industry for extracting valuable minerals and resources essential to modern
life, from building materials to rare earth elements used in electronics. However, the industry has signif-
icant environmental impacts that cannot be ignored. This blog post aims to shed light on the harmful
effects of mining on the environment, discussing its impact on ecosystems, water and air quality, and
long-term sustainability.

Features of mining compared to other types of production. The main factors that make mining
unique are: rigid attachment to the location, dependence of all industries on mining, large-scale impact
on the lithosphere, temporary nature [3].

The main impact of mining on the environment. A significantimpact on the environment is caused
by dust and gas emissions into the atmosphere. The main sources of which are elements of production.
Such as: various explosives, use of diesel equipment and thermal drilling [1].

List of the main harmful gases released into the atmosphere.

Nitrogen oxide is a product of internal combustion engines and mass explosions. Hydrogen sulfide
is a substance released from rock during an explosion. This substance affects the nervous system, irritates
the mucous membrane of the eyes and respiratory tract. Sulfur dioxide is a product of a mass explosion,
affects the mucous membrane of the eyes and upper respiratory tract. Acrolein is a gas, one of the prod-
ucts of the internal combustion engine, affects the mucous membrane of the nasopharynx and eyes,
causes dizziness, nausea, vomiting and stomach pain. Formaldehyde is a product of the internal combus-
tion engine and thermal drilling, affects the mucous membrane of the nasopharynx, the central nervous
system, causes skin neurosis. 3,4-benzapyrene is a gas that appears as a result of the release of exhaust
gases of internal combustion engines [2].

The emission of dust and gases into the atmosphere of quarries and the environment is closely
interconnected and is determined by the same set of uncontrollable and controllable factors. The main
uncontrollable factors include climatic conditions, wind and thermal conditions of the quarry, mining
and geological characteristics of the deposit, and the controllable factors include technology, equipment
and organization of mining production [2].

The main objects affected by pollution are: industrial enterprise personnel, population (living and
health conditions), the surrounding natural environment of the region, industrial facilities, historical and
cultural monuments [4].

There is a problem associated with the migration of pollution.All natural environments are inter-
connected and almost all pollutants migrate from foci and sources of pollution at one speed or another.
This leads to further pollution of other natural environments/[1].

Sometimes the volumes of pollution are so great that they can spread over long distances. This
leads to the fact that pollution covers the territory of several states or entire continents. This raises a
rather important question about transboundary pollution. This issue was one of the main ones at the
Pan-European Conference on Environmental Cooperation (Geneva, November 1979). At this conference,
the Convention on Long-Range Transboundary Air Pollution was adopted. One of Russia's obligations is
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to reduce emissions of sulfur oxides in the European territory of the country compared to 1980 by 30%
in 1993, by 38% in 2000, and by 40% in 2005-2010 [3].

As a result of examining this issue, it can be said that the impact of mining production significantly
affects the environment, since natural environment objects are closely intertwined and interdependent.
And once again emphasizes the importance of environmental protection.

Literature
1. Mehdiyev Sh. F., Qashqai M. A. Natural resources of our republic. “Ushakganjneshr” publishing
house. Baku, 1950.
2. AM. Azizov “Fundamentals of mining”. Baku. 1972
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SEPARATION OF ICE BODIES PREDICTED MAXWELL, 1856 AND MAGNETIC ANISOTROPIC AC-
CRETION PROCESS IN THE ORIGIN OF SATURN'S VISIBLE DENSE RINGS

Vladimir V. Tchernyi’

Sergey V. Kapranov®

"Modern Science Institute, SAIBR, Moscow, Russia.

2AO Kovalevsky Institute of Biology of the Southern Seas, Russian Academy of Sciences, Russia.

Abstract

There is still no consensus on the origin of Saturn's visible dense rings. Cassini measurements
show that the icy bodies of Saturn's visible dense rings are diamagnetic. JWST has also recently
confirmed the existence of water around forming planets and that magnetic fields play an
important role in shaping planetary environments. It follows that Saturn’s visible dense rings could
arise from the ice bodies of a protoplanetary cloud the size of the Roche limit under the mutual
action of a diamagnetic expulsion force created by Saturn’s magnetic field, together with the ac-
tion of Saturn’s gravitational and centrifugal forces. As a result, the Kepler’s orbits of the ice bodies
of the protoplanetary cloud move into the plane of Saturn's equator and origin highly compressed
stable system of the visible dense rings with separate individual ice bodies. With the same orienta-
tion of parallel diamagnetic ice bodies, their repulsion and separation occurs due to their magnet-
ization by Saturn's magnetic field. Ice bodies are also attracted to each other due to their own
gravity. At the balance of the both forces, the ice bodies remain at an equilibrium distance in be-
tween them. This provides important evidence of the nature of J. C. Maxwell's discovery in 1856
that the visible dense rings of Saturn are not continuous, but composed of individual bodies. This
theory can provide an explanation of the origin of Saturn's visible dense rings and their structure
observed by Cassini probe in 2004-2017. It could also improve purely gravitational models of the
origin of Saturn's visible dense rings, which can only show how additional ice could penetrate the
visible dense rings, and cannot convincingly explain their origin and structure.

Keywords: Origin of Saturn’s visible dense rings, Saturn’s magnetism, diamagnetism of ice in
space

1. Introduction

Existing purely gravitational models of the origin of Saturn’s visible dense rings of Saturn are not
able convincingly explain their origin and observed features [1-10]. These include their stability and
strong flatness at Saturn's equator, their fine structure, and equilibrium separation of ice bodies within
their entire system. Cassini measurements concluded that the ice bodies of the visible dense rings have
diamagnetic properties [11, 12] and the ratio of deuterium and hydrogen isotopes in them is the same as
that of Earth's ice [13]. Recently, JWST confirmed the existence of water around forming planets [14].
Also it shown that magnetic field plays an important role in the formation of planets [15].

It follows that visible dense rings could arise from ice bodies of a protoplanetary cloud the size of
the Roche limit under the mutual action of the force of diamagnetic expulsion created by Saturn's mag-
netic field, together with the action of its gravitational and centrifugal forces. As a result, the Kepler’s
orbits of the ice bodies of the protoplanetary cloud move into the plane of Saturn's equator and origin
stable system of the visible dense rings with separate individual ice bodies. The Coriolis force is not active
at the equator. This provides important evidence of the nature of J. C. Maxwell's discovery in 1856 that
the rings of Saturn are not continuous, but consist of individual bodies. This theory provides an explana-
tion of the origin of highly compressed disk of Saturn's visible dense rings at its equator and their struc-
ture observed by Cassini probe in 2004-2017. It may also improve existing purely gravitational models of
the origin of Saturn's visible dense rings, which can only show how additional ice could penetrate the
visible dense rings, and cannot convincingly explain their origin and structure.

2. Magnetic anisotropic accretion as additional process to gravitational accretion in the origin of
Saturn'’s visible dense rings at its equator. The Tchernyi-Kapranov effect.
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G. Kuiper proposed the bodies of visible dense rings made up of ice. The Cassini space probe discov-
ered that they consist of 90-95% water ice [8, 9]. The Cassini measured the ratio of the heavy and light
hydrogen isotopes of the ice of visible dense rings is the same as of ice on the Earth [13]. Then we can
choose Earth’s ice XI which is stable below 73K and it is diamagnetic [11, 12]. Saturn has a spherically
symmetric gravitational field and an axisymmetric magnetic field with magnetic equator. For Saturn
magnetic equator coincides with geographical one [16]. In the region where visible dense rings are lo-
cated, Saturn’s magnetic field is stable and its dipolar component predominates [17].

Because JWST confirmed existence water around forming planets [14], we can use the classical
theory of the small nebula by V. Safronov [1] to study the process of the origin of Saturn’s visible dense
rings. Contribution of Saturn’s magnetic field through the action of diamagnetic expulsion force we call
as Magnetic Anisotropic Accretion (The Tchernyi-Kapranov effect) [18-22]. It works together with gravi-
tational accretion in origin of visible dense rings.

Interaction of Saturn’s magnetic field with diamagnetic ice bodies of the protoplanetary cloud cre-
ates a force diamagnetic expulsion. Under the action of this force together with the action of Saturn’s
gravitational force and centrifugal force, all orbits of ice bodies begin to shift to the plane of the magnetic
equator, where the total energy of the diamagnetic ice bodies is minimal due to minimum value of their
magnetic energy.

As aresult, all the orbits of ice bodies in the protoplanetary cloud which has a Roche limit size move
to the Saturn’s equator plane, and create highly compressed flat structure of the visible dense rings due
to the mutual action of Saturn’s gravity and its magnetism. This process is on the Fig. 1.

a b C
Fig. 1. Collapse of Saturn’s protoplanetary cloud which has a Roche limit size and filled with diamag-

netic ice bodies into a disk of visible dense rings after the mutual action of Saturn’s gravitational and
magnetic fields on ice bodies of the protoplanetary cloud: from a to b to c.

As a result, all ice bodies find themselves inside a three-dimensional magnetic well in the plane of
Saturn’s magnetic equator, which coincides with the geographic equator [16]. The ice bodies form a
highly compressed flat disk-shaped structure of Saturn’s visible dense rings. For ice bodies moving in orbit,
acting on them gravitational force is balanced by centrifugal force and the force of diamagnetic expul-
sion.

We solved dynamic problem of the movement of a sole diamagnetic spherical ice body in the grav-
itational and magnetic fields [18, 22]. For the constant orbital radius, solution reduced to an equation
for the azimuthal angle @ of the ice body motion:

6 + 6%cot® — (A + Bcos?0) cot6 = 0. (1)

Where A and B are the constants related to the gravitational and magnetic forces, respectively.
The analytical solution of (1) equal to @ = 1/2 shows that all the stable orbits of ice bodies trapped in
the equatorial plane. Gravitational force acting on orbiting ice body counterbalanced by centrifugal force
and the force of diamagnetic expulsion. This fact was established during several research missions to
Saturn.

3. Separation of ice bodies in the Saturn’s visible dense rings

J. C. Maxwell proved in 1856 the fact that the visible dense rings along the orbit are not continu-
ous, but consist of individual bodies [23]. In the magnetic field of Saturn, the bodies of diamagnetic ice
acquire their own magnetization, opposite in sign to the magnetic field of Saturn. This leads to their
repulsion and separation due to the magnetic force. In addition, the bodies are attracted to each other
due to the gravitational force. When the gravitational force and the magnetic repulsion force are equal,
an expression for the equilibrium distance ro between the ice bodies is [24, 25]:
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Where u and u, are magnetic permeability of the ice body material and free space, respectively;
R is the is the ice body radius, I 1S the radial distance between the centers of Saturn and the spherical
ice body, M o
ment of Saturn, G is the gravitational constant.
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Fig.4. Dependence of the repulsion and attraction forces of ice bodies on distance between them.

4. Conclusion

In the present theory, there is no rejection of various gravitational and any other theories of the
origin of Saturn’s visible dense rings. We have considered only additional contribution of Saturn's mag-
netism to the dense rings origin process due to diamagnetism of ice bodies and try to apply it to explana-
tion of the peculiarities observed by Cassini in rings. It has been shown that the magnetization of diamag-
netic ice bodies of the protoplanetary cloud and the effect of magnetic anisotropic accretion with the
action of the force of diamagnetic expulsion extend our knowledge of nature of the origin of Saturn's
dense rings. This also can give an explanation of unexplainable yet separation of ice bodies in the visible
dense rings by gravitational models.

J. C. Maxwell, the founder of the theory of electromagnetism, was close to a final solution to the
problem of the origin of Saturn’s visible dense rings when in 1856 he proved that the orbits of the rings
were not continuous, but consisted of individual bodies. However, the Cassini probe received information
that individual bodies of visible dense rings consist mainly of diamagnetic ice only 150 years later during
its outstanding Cassini mission around Saturn in 2004-2017.

It is now clear that discussions about the age of Saturn's rings will only become valid if they initially
take into account not only the influence of Saturn's gravity, but also the role of Saturn's magnetic field.
It allows us to explain phenomena in the visible dense rings observed by the Cassini probe, such as the
origin of their stable, highly compressed flat structure at the equator of Saturn, and calculate the equi-
librium distance between ice bodies in the dense rings.

Taking into account Saturn's magnetism suggests that the age of the visible dense rings may be
almost the same as the age of Saturn's magnetic field. This coincides with the conclusion of [10] that
Saturn’s visible dense rings may be as old as entire Saturn’s system.
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Abstract

The article assessed the possibilities of liberalizing the energy market of Azerbaijan. The
processes of developing the energy sector in the world were analyzed. The processes of liberalizing
the energy sector were investigated. The issues of liberalizing the national energy sector of
Azerbaijan were considered. The advantages of creating and developing a liberal market energy
model were given. The existing opportunities in this area were analyzed and evaluated. Taking into
account global challenges, the possibilities of liberalizing the energy market in Azerbaijan were
assessed and proposals were made in this regard.

Keywords: Azerbaijan, energy sector, energy market, energy market liberalization,
assessment of energy market liberalization opportunities, assessment, liberalization.

It should be noted that in world practice, many countries have preferred maximum liberalization
of the energy sector in order to ensure their enerqgy security more reliably, while maintaining only certain
management and regulatory functions in a centralized manner [1]. On the other hand, it is necessary to
take effective measures to strengthen energy security, transparently disclose the existing problems of
the national energy sector, identify solutions, and create a liberal enerqy market. One of the important
issues in this regard is the formation of a favorable liberal energy market model and ensuring its
development [2]. For example, in China, where the state control and management system are strong, in
addition to state control over the activities of electricity generating enterprises, a fairly wide range of
stimulating activities and support mechanisms are applied. In short, in most countries of the world, the
development and application of new mechanisms for improving the existing mechanisms of energy
security and intensifying the development of the national energy sector can be considered as the main
trends. The main goal is to ensure the maximum rapid development of the energy sector and create
favorable conditions for activities based on the liberal market model [3].

In Norway, the highest level of liberalization of the electricity sector was achieved during the
reforms carried out in this industry. However, when developing the program for the liberalization of this
sector, privatization issues were not even considered. In the USA, the industry is almost completely
privatized, and the regulation of the activities of companies is carried out at the state level. Despite this,
a full-fledged liberal market has not been created in many states. In most EU countries, the electricity
sector operates either on the basis of state (Italy, Ireland, Greece, France, Denmark) or mixed ownership
(Germany, Portugal, Austria, the Netherlands, Finland, Sweden). In Great Britain, Belgium and Spain, the
electricity sector has been privatized. Most countries are guided by the Norwegian experience of
maximum liberalization when carrying out reforms. In developed countries, the process of liberalization
of the energy sector most often occurs against the background of the general regulation of their
economies and is associated with the need to increase the economic efficiency of the activities of energy
companies. In many developing countries, the reform of the electricity industry is associated not with
ensuring the efficient development of the industry itself, but with the need to increase the efficiency of
the entire national economy.

In recent years, measures to increase the efficiency of energy resources use and the role of green
energy in the transition to a green economy have been expanding in Azerbaijan. In general, there are
undeniable direct and indirect advantages of increasing energy efficiency. These advantages have been
widely recognized both on a global scale and in the industrial policies of individual countries. There is a
serious need for the application of new innovations in similar areas, and there are problems associated
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with this [4]. In addition, in modern times, the modernization of the national economy based on
innovations and market economy principles has emerged as a demand [5]. These processes are also
characteristic of the energy sector. Thus, energy efficiency is gaining an increasingly high position in
energy policy. The expansion of competitive industrial production that uses energy efficiently requires a
regime of saving raw materials [6]. These issues also include the formation of more rational modes of
action in the direction of efficient use of energy and ensuring the development of the energy system.

Much work needs to be done in Azerbaijan regarding the transition to a green economy, and among
these measures, the liberalization of the enerqgy sector in Azerbaijan, the reduction of energy subsidies,
and instead the more active application of market economy mechanisms stand out. Subsidy reforms
carried out in the country create a risk of general price increases [7]. Investments by the state in the
electric power sector and intensive provision of subsidies can be assessed as factors slowing down the
liberalization of this sector. We believe that the state should take thoughtful and long-term steps and
reforms aimed at liberalizing the national energy sector, which is a strategic economic sector.

It should be noted that in the processes of liberalization of the national energy sector, additional
measures are also needed to accelerate reforms through various compensations and subsidies. In a
number of countries, a shock therapy approach is used. In a short period of time, radical measures,
liberalization of the energy market, energy sector, determination of prices in a market economy and
formation of competition between energy companies, and a significant reduction in state intervention in
the energy sector occur. As a result, the national energy sector is liberalized in a short period of time and
various companies, energy producers and distribution companies are formed, in short, a modern national
enerqy sector based on a market economy is formed. In our opinion, Azerbaijan should also sufficiently
benefit from the existing world experience in this direction and intensify the application of liberalization
mechanisms [8].

The formation of a national energy sector that responds to market economy conditions ultimately
creates an open competitive environment among energy producers and, in particular, energy distributors,
as we mentioned earlier, form various tariff packages to attract customers, improve pricing policy and
the factor of taking a greater place in the market comes to the fore in pricing policy, and all these are
noteworthy as factors accelerating the liberalization of the energy sector. In terms of the development
of the liberal market model, and also in the modern era, the improvement of the legislative framework
in the national energy sector, the adoption of various required laws and the reduction of the intervention
of the state sector and state control structures in the energy sector, the abolition of requlatory bodies
and the termination of the activities of certain bodies by the state, especially in relation to price
regulation, and the creation of conditions for the formation of prices in a market economy are of
particular importance. These are also important in terms of the country's economic security [9]. At the
same time, technological renewal of strategically important economic sectors is required [10]. The
development of the liberal market model in many cases mainly includes issues arising from the trends of
the time. The dynamics of the market, the financial situation of market participants, the objective
communication of the demand for energy resources to market participants, the modern state and
adequacy of the energy infrastructure, the optimality of relations between energy producers, the
implementation of appropriate measures in terms of conducting more research and taking measures to
reduce energy losses, ensuring joint efforts to eliminate energy losses, the creation of an electric power
transmission network with circular and other alternative sources of connection to minimize energy
losses, and the formation of infrastructure are important issues. At the same time, we believe that it is
important to keep many issues in the spotlight in terms of methodological approaches and features of
the liberal market model [11]. The main directions in the prospective development of the national energy
sector of Azerbaijan are related to increasing the share of renewable energy types, including wind and
solar energy [12]. The use of alternative energy sources and the creation of infrastructure for this in
various settlements and villages, residential areas, and production zones are gaining momentum.
Investment projects have been signed with several companies specialized in this field around the world.
Currently, projects are being implemented in the liberated territories - in Jabrayil and Garadagh districts
- to create infrastructure for receiving solar energy, and in Khizi district - to create wind energy. All this
creates serious grounds for the liberalization of the national energy sector in our country, etc.

It should be noted that the energy sector plays a key role in the economy of any country, providing
energy to various industries, the transport system, and the daily needs of citizens. The energy sector plays
an important role in ensuring the favorable functioning of all sectors, improving the quality of the social
sphere, and the living conditions of the population. The level and pace of development of the state largely
depend on its capabilities. During its activity, the energy sector interacts with numerous sectors of the
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economy and competes with some of them. Energy becomes a factor of innovative development, in
particular, it leads to the formation of new technological generation of heat and electricity, and to
increasing the energy efficiency of electricity. The issue of organizing the retail sale of electricity within
the economy is also considered in the electric power industry. This includes aspects such as accounting
for consumed electricity, metering and payment for consumption, as well as the development and
application of innovative technologies that allow consumers to effectively use and control energy
consumption [13]. It develops strategic plans to ensure the country's enerqgy security, diversify supply
sources and routes, and ensure the reliability of energy infrastructure. Despite the role played by the
state in the development of the energy sector, there are problems associated with the formation of a
liberal market model in this sector [14]. The history of the formation of liberal market relations in the
energy sector can be considered as the history of the pricing process in this industry. Thus, in different
countries, this history is characterized by the creation of the energy sector, the formation of an
appropriate structure for its state management, and then partial liberalization. For example, in some
countries, electricity production was not a state monopoly at all. Later, countries that saw a sharp
increase in the importance of electricity and the demand for it decided to take full control of that sector
[15].

It should be noted that in many countries of the world, the stages of energy production and
distribution, which are under state control, are mainly under state control [16]. Currently, Azerbaijan is
trying to adopt international experience in order to build its energy sector on the basis of a liberal market
model. On the other hand, the application of new economic mechanisms in important economic sectors
is important from the point of view of national security [17]. In order to study international experience
in applying a competitive liberal market model in the energy sector of Azerbaijan and to carry out reforms
in this area, the Ministry of Energy of our country holds meetings with relevant structures and experts of
some countries. At these meetings, examples of international experiences in reforms carried out in the
energy sector of countries from Europe, South America, Central Asia and other regions, expanding the
share of renewable energy sources in liberalized markets, and attracting private investors to the
development of this sector were reviewed [18]. By applying energy-efficient technologies and methods,
enterprises can optimize their operations, reduce waste and carbon dioxide emissions. This not only
reduces their energy costs, but also increases their competitiveness in the market. Modernizing buildings,
industrial equipment, and implementing renewable energy systems requires a skilled workforce, which
creates employment opportunities for the population. Expanding the green economy, driven by energy
efficiency, can provide jobs in various sectors such as construction, manufacturing, and engineering [19].

In modern times, regulated prices are used in the energy sector in Azerbaijan. If there is a transition
from regulated prices to liberal market prices, this will lead to an increase in prices and a decrease in
consumer surplus. Therefore, when privatizing the energy sector, a policy of compensating low-income
households and socially vulnerable groups of the population for the losses they may face due to price
increases should be implemented in parallel [20]. At the same time, the privatization of some parts of the
energy sector can help attract private investment to it. From the experience of different countries, it can
be seen that thoughtful liberalization of the energy sector can lead to an inflow of investment into this
sector. The mechanisms for attracting investment to the energy sector depend on many subjective and
objective factors. The main role among these factors is played by the level and forecast of electricity
prices. Liberalization of relations in the energy sector allows for the sharing of risks between consumers
and investors and the improvement of the quality of investment decisions made [21]. The processes of
liberalization of the energy sector affect the main indicators of the country's socio-economic
development. Changes in the structure of consumer demand occur, leading to low production efficiency
and, as a result, a decrease in the competitiveness of products [22].

In recent times, the energy sector of Azerbaijan has also had an impact on GDP, one of the country's
main macroeconomic indicators. To see this, let's first pay attention to the dynamics of revenues from
that sector (Figure 1).
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Figure 1. Volume of products produced in the energy sector of Azerbaijan, in %.

If we look at Figure 1, it can be said that in most of the studied periods, an increase was observed
in the volume of products produced in the country's energy sector compared to the previous periods. Only
in 2019 and 2022, there was a decrease in this sector compared to the previous years. In 2022, the
production volume in the energy sector was higher, which is 10 times higher than in 2015, 10 times
higher than in 2020, and 100% higher than in 2021 [23]. This increase was also reflected in the volume
of the country's GDP. In 2022, the country's GDP was 133,972.7 million AZN, of which 71,657 million
AZN or 53.5% fell on revenues in the energy sector (see Figure 2).
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Figure 2. Share of the volume of products produced in the energy sector of Azerbaijan in GDP, %.

In modern conditions, the energy sector remains one of the fundamental foundations of the
economic system of Azerbaijan. Ensuring the uninterrupted operation of the national energy sector of
Azerbaijan and its independence from the influence of foreign players is one of the main tasks facing the
state today. In our opinion, the choice of an efficient organization model of the energy sector applied in
different countries and the efficiency of its operation are determined by the main goals and conditions
of carrying out structural reforms in the industry. In the near future, it is important to take into account
a group of factors for the development of the energy sector in Azerbaijan and the assessment of the
opportunities for liberalizing the energy market:

v' There is a need to create a high-tech energy sector, organize modern energy production
enterprises, increase the share of alternative energy sources in the overall energy sector, effectively use
renewable energy resources, and at the same time, deepen measures to form and develop energy
infrastructure in accordance with the requirements of a green economy;

v In addition to the central cities of the country, it is necessary to ensure the high-level
development of energy infrastructure, energy transmission networks in the regions, and to use more
closed and insulated energy transmission lines to reduce losses;

v' An important aspect of the economy in the electric power industry is the development and
application of new energy technologies.

v Optimal application of new technologies can reduce the environmental burden, improve energy
security and reduce dependence on traditional energy sources.

v Optimization of production, transmission, retail processes and the application of new
technologies can ensure energy security, reduce costs, increase efficiency and stimulate further
development of the energy sector for the benefit of society, etc.
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THE ECONOMIC NATURE AND ACCOUNTING PRINCIPLES OF COMMODITY TRANSACTIONS
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Abstract

As a fundamental activity in the market economy, commodity transactions reflect the intrin-
sic law of value exchange. This article systematically explores the economic nature of commodity
transactions and their significance in the operation of modern enterprises. It also elaborates on
the core accounting principles applied to such transactions, including their practical application,
common issues, and future trends in the context of digital transformation. The integration of eco-
nomic theory and accounting practice aims to enhance financial reporting quality, support deci-
sion-making, and improve enterprise competitiveness.

Keywords: Commodity Transactions, Economic Essence; Accounting Principles; Value Ex-
change; Financial Management

1. Introduction

In the context of a market-oriented economy, commodity transactions serve as a cornerstone of
business activities, enabling the circulation of goods and realization of value. These transactions not only
represent exchanges of goods or services but also function as a primary mechanism through which busi-
nesses generate revenue and accumulate capital.

As business models evolve and digitalization reshapes financial ecosystems, there is a growing need
to reassess the foundational economic principles and accounting frameworks guiding commodity ex-
changes. This paper addresses this necessity by analyzing the essence of commodity trading, its influence
on capital movement, and the application of accounting standards that ensure accurate representation
of these transactions.

2. The Economic Nature of Commodity Transactions

2.1 Definition and Economic Role

Commodity transactions involve the exchange of goods or services between economic agents
based on mutually agreed value. The economic essence lies in transforming use value into exchange value
and ultimately into monetary value. This process drives the realization of profits and ensures the flow of
capital across enterprises and sectors.

2.2 Characteristics of Commodity Transactions

Commodity transactions in a market economy are marked by:

* Equivalence in Value: Transactions are conducted based on mutually perceived equal value.

* Voluntary Exchange: Both parties engage willingly, without coercion.

« Ownership Transfer: Legal rights over the commodity shift from the seller to the buyer.

* Price Determination by Market Forces: Supply and demand influence pricing, making the trans-
action process dynamic and competitive.

2.3 Capital Flow and Value Realization

Production alone does not guarantee value realization—only transactions can transform goods
into liquid assets. Through transactions, capital takes on various forms (money, inventory, receivables)
and completes its circulation loop. Effective commodity trading shortens the turnover cycle and en-
hances capital efficiency, playing a pivotal role in financial sustainability.

2.4 Impact on Economic Development

Efficient commodity transactions support optimal resource allocation, guide production based on
market needs, and promote innovation. By enabling enterprises to operate profitably and predictably,
commodity transactions act as economic lubricants in both micro- and macroeconomic dimensions.

3. Accounting Principles for Commodity Transactions

Accounting transforms economic phenomena into structured, auditable, and comparable financial
data. Commodity transactions must follow established principles to ensure transparent reporting and
informed decision-making.

3.1 Accrual and Matching Principles
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These principles require that income and expenses be recorded when they are earned or incurred—
not necessarily when cash is exchanged. For example, revenue is recognized upon delivery or transfer of
ownership, and the related cost of goods sold is recorded in the same period.

3.2 Monetary Measurement Principle

Only activities measurable in monetary terms are recognized. Commodity transactions must be
quantified based on actual transaction prices or fair value, ensuring consistent and comparable report-
ing.

3.3 Going Concern and Consistency

Accounting assumes that the business will continue to operate indefinitely. Therefore, accounting
policies, such as inventory valuation or depreciation methods, should be consistently applied across peri-
ods to enhance reliability.

3.4 Prudence Principle

This principle encourages conservative estimates in the face of uncertainty. For example, expected
returns, potential losses, or obsolete inventory must be reflected through allowances or provisions to
avoid overstating profits.

3.5 Substance Over Form

Economic reality should prevail over legal form. For instance, a sales transaction with a repurchase
clause might not be recognized as revenue if the risks and rewards have not truly transferred.

4. Practical Application in Accounting

4.1 Recording Transactions

Commodity transactions impact several key accounts:

*Purchasing: Increases inventory and accounts payable.

«Sales: Increases revenue and accounts receivable; reduces inventory and records cost of goods
sold.

*Payment/Collection: Adjusts bank, cash, or receivable balances.

Timely and accurate entries are crucial for reflecting actual financial positions and performance.

4.2 Inventory Costing and Valuation

Different methods like FIFO (First-In, First-Out), LIFO (Last-In, First-Out), and Weighted Average
affect inventory valuation and profitability. The choice of method can influence tax liability and financial
indicators.

4.3 Common Challenges

* Practical issues often arise, including:

« Misalignment in revenue recognition timing.

* Incorrect cost transfer entries, distorting profit margins.

» Mishandling of returns, trade discounts, or allowances.

» Weak internal control over inventory.

* Discrepancies between tax and financial accounting due to differing rules.

5. Digital Transformation and Emerging Trends

The digital economy is changing the landscape of transaction accounting.

5.1 Integration with ERP and Digital Tools

Enterprise Resource Planning (ERP) systems automate transaction tracking, inventory control, and
financial reporting. Integration of accounting software with supply chain management enhances effi-
ciency and reduces errors.

5.2 Blockchain and Real-Time Auditability

Blockchain provides tamper-proof transaction records, enabling real-time verification and audit.
This improves transparency and strengthens trust in financial reports.

5.3 Artificial Intelligence in Decision Support

Al tools assist in forecasting demand, optimizing inventory, and detecting fraud in transaction
flows. Accounting departments must adapt to new digital competencies and analytical tools.

5.4 Non-Physical Commodities and Virtual Transactions

As services, data, and digital products dominate modern commerce, accountants must develop
new valuation and recognition methods for intangible and hybrid transactions.

6. Conclusion

Commodity transactions lie at the heart of enterprise activity and economic growth. They serve
not only as revenue engines but also as critical points of capital movement and value realization. Sound
accounting principles provide the foundation for truthful, timely, and transparent financial information.
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As enterprises navigate increasingly complex and digitalized environments, the evolution of ac-
counting systems and standards becomes imperative. Businesses must enhance internal controls, adopt
advanced information systems, and uphold professional ethics to meet the dual challenge of compliance
and innovation. Only through such efforts can accounting fulfill its role in reflecting economic reality and
quiding strategic decision-making.
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There is no precise and specific definition of 2 1st century marketing in the world. Marketers must
be oriented to the changes taking place in the digital world and the rapidly changing needs. In the face
of hundreds of advertisements and announcements that consumers encounter, only successful
marketing activities can be performed. In the current world of mass communication and information
overload, it is more difficult to determine which marketing strategies are successful. We can only say this
based on the experience of firms and companies that have gained fame in the world.

Marketing success begins with the right relationship with the customer. If marketers can follow
the customer and establish a systematic relationship with customers, then they can be considered to
have achieved long-term success. Therefore, the development path of every enterprise should be
customer-oriented. A clear marketing strategy is necessary for long-term customer retention. Marketing
in the 21st century involves having relevant content, added product value, and brand identification.

We have now reached a point where digital marketing has surpassed traditional marketing.Digital
marketingUnfortunately, the place occupied by such an important sector in our country is weak. In the
21st century, the foundation of digital marketing is precisely the digital marketing strategy. The
foundation of the digital marketing strateqy is the targeted market segments.it is possible to develop a
sustainable marketing strategy by identifying the target market.

As a result of the globalization of the Internet in the world, changes have occurred in marketing
strategies. The development of the Internet has had a positive impact on marketing strategies. So, first
of all, we should note that the Internet is one of the cheapest means of communication. Therefore, it is
possible to establish relationships with a large customer base in the cheapest way through the Internet.

There are many advantages to online marketing strategies. The effectiveness of these strategies is
significantly higher than traditional marketing strategies in the conditions of a modern market economy.
Online marketing allows you to reach a wider audience, can be implemented at lower costs in terms of
money and time, and allows you to measure results in real time by tracking customer behavior more
accurately. These features ensure that online marketing offers a more flexible and adaptable approach
than traditional marketing.

As we have mentioned, one of the most significant changes in the marketing world in the 2 1st
century is the development of digital technologies. Digital tools and social media play an important role
in introducing light industrial products to the market. Through digital marketing, it is possible to establish
direct contact with consumers, provide them with personalized offers and optimize the customer
experience. With the increasing popularity of social media platforms and the expansion of the internet,
marketing is carried out with a multi-channel approach. Digital tools are also useful for monitoring
customer behavior and building strategies according to their areas of interest.

As businesses and companies grow, the marketing strategies they develop also evolve rapidly. In
the days when traditional marketing was prevalent, marketing strategies were developed and changed
as needed without much change. In the past, marketing strategies were usually developed once a year
and covered a year of activity. However, in our time, since consumer needs and desires change frequently,
marketing strategies also change rapidly. Currently, marketing strategies are designed to be customer-
oriented, not business-oriented.

As a result of the increase in social media and mobile advertising in the world, marketers who
develop marketing strategies should be more careful. Because the possibilities of marketing have now
expanded greatly. Customer-oriented activities have expanded using the Internet. Programmatic
advertising purchasing, along with hyper-local targeting, expands the possibilities of marketers.
Programmatic allows marketers to reach a precise audience on the devices they use most. In the modern
era, the basis for building a good marketing strateqy is understanding the consumer, planning, and
choosing the right advertising strategy.

Innovation is one of the most popular customer trends in the world. Consumers are looking for
innovative products. People are increasingly inclined towards products that will make their lives easier.
Therefore, companies must definitely take into account customer attention and interest. They must
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always be in search of new and innovative product ideas to attract consumer interest and, most
importantly, to make a profit.

Consumers are now more inclined to shop online using mobile technologies rather than directly
visiting markets, which expands marketing opportunities for companies.

Developing a marketing strategy for an innovative product is complex. Because in this case, special
attention should be paid to the issues of setting a price for an innovative product and predicting the set
price by calculating all stages of the innovative product's life cycle. Another complex aspect of developing
a marketing strategy for an innovative product is that the technical and consumer characteristics of the
product are not known to the customer. Therefore, setting a price for innovative products is not only a
complex but also a responsible issue. It is necessary to arouse interest and demand for the product in the
consumer. This requires additional costs. Additional costs arise starting from the design of an innovative
product. Because the company conducts various research and studies on the idea of an innovative
product. During the stage of scientific research and studies, the company spends significant amounts on
the development of an innovative product. Therefore, the pricing strategy for an innovative product must
be carefully developed. Pricing policy usually adopts either a high or low price policy. This approach can
be implemented in the form of lowering the price from a high level to a low level or, conversely, increasing
it from a low price level to an upward level (Kotler & Keller, 2016; Armstrong & Kotler, 2017).

Modern marketing is the ability to leverage all of a business’s capabilities to deliver the best
customer experience and drive growth. The modern marketing organization has systems in place that
allow for the constant creation of large volumes of messages and content, tracking performance with
analytics, and then making adjustments as needed.

Marketing is currently distinguished from other business fields in the world by its attractiveness.
The attractiveness of marketing in the world brings with it many problems. Our research is aimed at
identifying and analyzing the modern and truly complex problems of marketing.

Modern marketing has set the foundation for new trends in the world. Every year, new
technologies emerge and existing technologies are further improved, and therefore the prospects for
marketing become more attractive and demanding. [8]

One of the trends created by modern marketing is virtual reality. The use of this technology is
becoming more and more widespread. Companies are offering virtual reality to customers for product
visualization. This trend is gaining more and more popularity. Virtual reality technology is gradually
becoming an integral part of our daily lives. Now potential buyers can use virtual reality to place objects
in their virtual spaces. For example, you can see how clothes will look on you or how a carpet will look in
our home before buying.

Inevitably bringing about revolutionary changes in the lifestyle of humanity, which has acquired
new technologies, and being both a source and a product of technological development, virtual reality,
according to experts, can also pose a serious threat to civilization. According to many scientists, the more
technology humanity adopts, the more danger it poses to itself. Thus, the application of virtual reality
will distance people from the existing reality by mobilizing all the resources of civilization, and as a result,
despite the enrichment of human cognition with content, it will lose its flexibility and activity. People
now prefer to order products without visiting stores to buy them. These opportunities offered by virtual
reality make people lead a passive lifestyle. For example, people no longer visit stores to buy clothes, but
are interested in purchasing them by placing their photos on an electronic platform and seeing the image
of the clothes on themselves.

Another innovation that modern marketing offers to people is the use of artificial intelligence in
searching for potential customers. Because artificial intelligence has a significant impact not only on the
world of technology, but also on marketing. So what is the relationship between artificial intelligence
and marketing?

Currently, many brands in the world are applying artificial intelligence to their activities. We can
cite brands such as Nike, Amazon and Alibaba as examples. The application of artificial intelligence to
marketing has yielded excellent results. Thus, artificial intelligence helps to better understand the
audience, analyze large amounts of data and predict the purchasing behavior of each customer. This
helps organizations to effectively implement specific marketing campaigns for the target audience.
Through artificial intelligence, content and designs are created that are suitable for a specific audience.
This process increases customer satisfaction as they can easily find the information they need. Reports
show that consumers give more preference to brands that apply artificial intelligence in their marketing
strategies.
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Market research analysts are responsible for collecting data, identifying trends within that data,
and then using what they find to develop an effective marketing strateqy or decide where to place
advertising. This is now done by artificial intelligence.

The rapid development of marketing in the world shows that marketing is impossible without
innovation. Competition is formed on the basis of innovation. Previously, when traditional marketing was
organized, there was not such strong competition in the markets. In addition, consumers were not very
knowledgeable about products, brands and what they actually wanted. However, now the situation has
changed. People are equipped with resources and thousands of options based on the information
available through the Internet. This means that it is impossible to imagine 21st century marketing
without innovative business marketing strategies.

Since 2020, the concept of video marketing has brought great luck to online sellers and, more
precisely, entrepreneurs all over the world. Video marketing strategies are one of the brightest among
the most important online marketing strategies of digital marketing in 2020. Video marketing
encourages target customers to buy the product promoted online. The most obvious example of video
marketing strategies is YouTube, which promotes online entrepreneurship.

One of the biggest marketing trends of 2020 is influencer marketing. With the rise of social media
channels, influencer marketing has become an online trend worldwide. Using famous and well-known
influencers will increase the online advertising consumer base.

Facebook messenger, Instagram, WeChat, WhatsApp, emailing and other applications are in sight
with billions of target audiences all over the world. This form of digital marketing trend significantly
drives customer support and assistance mechanism by facilitating information delivery, contact search.
With this digital marketing strategy, customers are served better.

In addition, there are many programs and applications in the world that can make web pages more
modern, vibrant, and attractive. The attractiveness of websites and pages is important in attracting
customers.

It is sometimes thought that email is outdated. However, this is not the case. Because email
correspondence is one of the most widely used digital communication channels across industries.

In the modern digital age, mobile devices are increasingly becoming an integral part of life. Mobile
devices offer great potential to meet consumers' needs instantly and make their lives easier.
Smartphones and tablets, in addition to being just a means of communication, play a significant role in
transforming marketing strategies and marketing methods by combining many functions from shopping
to entertainment, from information to social media sharing in one device. Modern consumers want to
instantly access information about products and services and make purchases easily. The widespread use
of mobile devices allows mobile applications to provide consumers with a faster and more personalized
experience. Businesses can increase customer loyalty, implement effective marketing strategies, and gain
a competitive advantage through mobile applications.

From the above, it is clear that marketing strategies are the foundation of modern marketing. From
market research to sales and after-sales services, each stage plays an important role in marketing
strategy. The correct implementation of each stage ensures the development and implementation of
effective marketing strategies, helping companies strengthen their market positions.
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Abstract

With the continuous development of all aspects of China, the country's economic level has
significantly improved, and the quality of life of residents has been enhanced. However, it must be
acknowledged that we have achieved rapid economic development at the expense of environmen-
tal degradation. Environmental issues, in turn, have constrained China's economic growth. In this
context, the government has put forward requirements for enterprises to implement environmen-
tal protection measures in their operations. To enable enterprises to fully understand and assess
environmental issues, they should engage in environmental information disclosure. This paper con-
ducts a research and discussion on the disclosure of environmental accounting information by Chi-
nese enterprises, identifying the content that enterprises should disclose in their accounting infor-
mation, as well as some drawbacks in the current environmental accounting information disclo-
sure by Chinese enterprises, such as weak awareness of environmental accounting information
disclosure and imperfect relevant systems for environmental accounting information. Specific
countermeasures are proposed to improve the disclosure of environmental accounting infor-
mation.

Keywords: Environmental accounting; Information disclosure; Environmental protection

Sustainable development is a fundamental requirement of the scientific outlook on development,
and as important members of society, enterprises naturally bear the social responsibility to implement
the scientific outlook on development and achieve sustainable development. Strengthening the construc-
tion of corporate environmental accounting helps improve the environment and promote the sustainable
development of enterprises and society. This paper discusses corporate environmental accounting in the
context of sustainable development and proposes several countermeasures for building corporate envi-
ronmental accounting for reference.

Enterprise production and business activities more or less cause damage and impacts on the envi-
ronment and resources. Traditional corporate accounting usually only focuses on corporate economic
benefits while ignoring environmental and resource factors, leading to a disconnection between enter-
prise production and operation activities and environmental and resource protection. With the continu-
ous deepening of the concept of sustainable development, enterprise production and operation activities
must pay attention to environmental and resource protection. Corporate environmental accounting adds
measurements of the environmental impact caused by enterprise production to traditional accounting
work, making corporate accounting more scientific and comprehensive.

1. Strengthen the Conceptual Construction of Corporate Environmental Accounting

To promote the construction of corporate environmental accounting, the primary task is to en-
hance enterprises' understanding of environmental accounting, enabling them to establish correct con-
cepts. Guided by these concepts, enterprises can actively advance environmental accounting initiatives
and provide strong support for their implementation.

2. Promote the Legal Construction of Corporate Environmental Accounting

Laws and regulations on corporate environmental accounting effectively guarantee its smooth de-
velopment. China has currently promulgated multiple laws and regulations on environmental protection
and resource management, laying a legal foundation for the legal construction of corporate environmen-
tal accounting. However, the existing legal system related to corporate environmental accounting in
China is not yet complete or unified. Therefore, to promote its development, it is essential to actively
advance the legal construction of corporate environmental accounting, integrate different environmen-
tal accounting laws, and build a sound legal system to enhance the operability of environmental
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accounting regulations. At the same time, environmental and resource factors should be effectively inte-
grated into corporate accounting elements, and standards and guidelines adapted to the development
of corporate environmental accounting should be formulated to better implement relevant laws and
regulations.

3. Improve the Institutional Construction of Corporate Environmental Accounting

3.1 Strengthen Enterprise Environmental System Construction

Enterprises should establish a complete environmental accounting information disclosure system,
strictly standardizing all links of the environmental accounting information system. Environmental reve-
nue and expenditure should be included in accounting entries, and specialized financial personnel should
be organized to regularly inspect environmental revenue and expenditure to ensure accurate and com-
plete disclosure of corporate environmental accounting information. Since some environmental factors
are immeasurable, a combination of quantitative and qualitative methods can be adopted to disclose
corporate environmental accounting information in financial statements. Units that cannot be measured
in monetary terms can be described in text to provide a more comprehensive disclosure of environmental
accounting information.

3.2 Give Play to the Leading Role of Government Departments

To ensure the smooth implementation of corporate environmental accounting, government de-
partments must play a leading role. On the one hand, they should improve the industrial structure, adjust
industrial proportions, and transform and upgrade heavily polluting enterprises through mergers and re-
organizations to fully utilize resources and increase green production capacity. On the other hand, they
should improve and perfect the pricing mechanism for environmental resources, prompting enterprises
to establish a clear cost concept of environmental resources, thereby improving traditional production
methods and ensuring effective resource utilization. For production projects conducive to environmental
protection, the government can implement preferential policies to encourage enterprises to engage in
such production and promptly publicize the names of enterprises actively participating in environmental
protection to strengthen corporate social responsibility. Driven by interests, many enterprises are reluc-
tant to take the initiative to disclose environmental accounting information, which requires the govern-
ment to adopt mandatory measures. By formulating systematic corporate environmental accounting sys-
tems, environmental accounting can be constructed and developed under the strong supervision of gov-
ernment departments .

3.3 Strengthen Social Supervision of Corporate Environmental Accounting

The construction direction and production scale of enterprises are closely related to the market
environment. Therefore, optimizing the market environment for enterprises is necessary to promote the
construction of corporate environmental accounting. Social institutions should also strengthen supervi-
sion of corporate environmental accounting, giving full play to the review role of leading social institu-
tions such as accounting firms on corporate environmental accounting information to ensure its authen-
ticity and reliability. At the same time, reviewing results should be made public, and enterprise ratings
should be evaluated to enhance enterprises’ awareness of environmental protection, continuously ad-
vance the construction of corporate environmental accounting, and achieve sustainable development for
both enterprises and society.

4. Promote Human Resource Construction for Corporate Environmental Accounting

Human resources are the core of corporate environmental accounting construction. Only by
strengthening the construction of financial human resources and continuously improving the profes-
sional level and comprehensive quality of financial personnel can corporate environmental accounting
be smoothly implemented. To strengthen human resource construction, enterprises can take the follow-
ing two measures: First, enhance talent training. Improve the ideological awareness of financial person-
nel by incorporating environmental protection-related theoretical knowledge into training courses,
thereby cultivating good environmental protection awareness among financial personnel. Second, estab-
lish an incentive mechanism. Through an effective incentive mechanism, financial personnel can con-
sciously improve their professional capabilities and actively participate in corporate environmental ac-
counting work, providing effective support for its smooth implementation.

5.Suggestions

Integration of Externalities- Develop theories that internalize environmental externalities (e.g., car-
bon emissions, water pollution) into financial systems. This could involve predictive models to account
for future costs, such as carbon pricing or ecosystem degradation.
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Stakeholder-Centric Frameworks- Expand stakeholder theory to include non-traditional stakehold-
ers (communities, ecosystems) by adopting integrated reporting (IR) that combines financial, social, and
environmental metrics.

Institutional Alignment- Align theories with global standards (e.g., TCFD, TNFD, EU Taxonomy) to
enhance legitimacy and comparability. Advocate for mandatory adoption of frameworks like GRI or SASB
within IFRS/GAAP.

Ecocentric Valuation - Incorporate ecocentric perspectives by valuing natural capital (e.g., forests,
wetlands) through ecosystem services valuation, moving beyond anthropocentric cost-benefit analyses.

Monetization Techniques - Refine shadow pricing, true cost accounting, and natural capital valua-
tion (e.g., Natural Capital Protocol) to standardize the translation of environmental impacts into finan-
cial terms.

Data Management- Leverage loT sensors for real-time resource tracking and blockchain for trans-
parent supply chains. Integrate Al and big data analytics to automate impact assessments and improve
accuracy.

Lifecycle and Circular Accounting - Embed Life Cycle Assessment (LCA) into accounting systems
and adapt methodologies for circular economies (e.qg., valuing waste as a resource).

Long-Term Temporal Accounting- Develop models to account for long-term liabilities (e.g., climate
risks) using dynamic discount rates and scenario analysis for future uncertainties.

Materiality Assessments- Enhance materiality criteria to prioritize environmental factors with sig-
nificant financial and ecological impacts, ensuring disclosures are decision-useful.

Collaborative Research- Foster partnerships with ecologists, economists, and ethicists to create
holistic models that reflect ecological thresholds and societal values.

Capacity Building- Update accounting curricula and professional certifications (e.g., CPA, ACCA) to
include environmental accounting principles, tools, and case studies (e.q., Patagonia’s circular practices).

Policy Enforcement- Advocate for regulations mandating environmental disclosures (e.g., EU
CSRD) to incentivize methodological rigor.

Tech Integration- Develop accounting software with built-in environmental modules for seamless
integration of sustainability metrics.

Conclusion

In summary, under the background of sustainable development, enterprises must attach im-
portance to the environmental impact of their production, actively promote the construction of corpo-
rate environmental accounting, and scientifically adjust production methods through effective environ-
mental accounting measurement to continuously strengthen environmental and resource protection. En-
terprises and relevant departments should earnestly strengthen the construction of corporate environ-
mental accounting concepts, legal systems, institutional frameworks, and human resources to ensure the
smooth implementation of corporate environmental accounting and create favorable conditions for sus-
tainable development.By bridging theoretical gaps (e.q., externalities, stakeholder inclusivity) and ad-
vancing methodologies (e.g., LCA, Al-driven analytics), environmental accounting can evolve into a robust
tool for sustainable decision-making. Standardization, interdisciplinary collaboration, and regulatory
support will be critical to its maturation.
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Abstract

The article examines some modern aspects and vision of sustainable development and its
main elements, touches upon the issues of formation and implementation of sustainable
development goals, shows the impact of globalization and integration of countries on the
achievement of sustainable development goals, pays attention to indicators of sustainable
development and their comparison in the countries of the Eurasian Economic Union (EAEU).
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1. Introduction

The overwhelming majority of modern states are in a state of continuous socio-economic and po-
litical transformation, which inevitably affects the pace and sustainable development of the entire soci-
ety. In the existing system of world economic relations, following the principles of achieving economic
growth, the focus on solving the triune ecological-socio-economic issue is becoming increasingly stronger.

The paradigm of sustainable development, now called the “Model of the Future of Civilization”,
was widely disseminated at the end of the 20th century, thus becoming an adequate challenge to the
emerging threats that resulted from the deterioration of the global environmental situation. The concept
presented in the paradigm is aimed at changing humanity's attitude to the environment, as well as im-
proving the quality of life in the context of economic growth [1, p. 48].

The acceptance of the fact of the irreversible impact of man on the environment and the excess of
all permissible norms of change in the biosphere became the initial prerequisite for finding a solution to
the issue of ensuring sustainability at the level of the entire global community.

If in the initial years of the concept’s implementation one could notice a certain bias towards its
theoretical nature, then after the conference in Rio de Janeiro in 1992 and the creation of “Agenda 217,
sustainable development has become a fundamental part of the key directions of state policy of leading
countries and the programs of the largest business structures.

Understanding that further growth is impossible without a comprehensive and large-scale consid-
eration of environmental, economic and social elements has led to the fact that sustainable development
forms approaches to most strategic plans, projects and development programs.

The principle of the interrelation of the three facets of sustainable development is significant,
which determines the inconsistency of a one-sided solution to problems only within the framework of a
promising direction.

It is important to organize activities to develop all aspects of human life, its interaction with all the
noted objects.

2. Main part

Achieving sustainable development is not possible without a set of indicators that make it possible
to create a basis for making rational decisions, forming a self-requlatory mechanism within the bounda-
ries of national systems and monitoring the sustainability of countries.
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The solution to these issues was proposed during the development of the Sustainable Development
Goals, which were the result of long-term research. The SDGs include 17 goals, 169 targets and more
than 230 indicators.

At the global level, methodologies are being developed for calculating SDG indicators, quantitative
and qualitative parameters and pools of constructive measures are being determined, during which na-
tional governments are given the opportunity to formulate their agenda for the implementation of deci-
sions taken at the global level [2, p. 160].

The Sustainable Development Goals (SDGs) are a reflection of the ideology of sustainable develop-
ment, which contains a toolkit for the harmonious combination of all three conceptual aspects.

The SDGs act as an assistant in the formation of individual development trajectories for countries,
and the mechanisms described above should be laid down in strategic planning documents. At the same
time, achieving the SDGs involves work not only at the national level, but also at the level of suprana-
tional associations.

As an organization of regional economic integration, the EAEU (Fig. 1) can, through a coordinated
or unified economic policy, have a significant impact on stimulating the development of participating
countries, including within the framework of the concept of sustainable development.

Kyrgyzstan - Russia

‘ Armenia @ Belarus

Figure 1 —Member countries of the Eurasian Economic Union in 2024 (compiled based on data [4])

The formation of sustainable external relations between countries and the continuous develop-
ment of the international division of labor appears as one of the main challenges to sustainable develop-
ment, common security and stability.

Globalization of world economic relations at this evolutionary stage increasingly corresponds to
the format of regional integration. The main characteristics of such integration are interstate regulation,
coordination and formation of a regional economic complex with unified proportions and reproductive
structure. As practice has shown, the unification of the member countries of the Eurasian Economic Un-
ion is gradually gaining strength [3].

The functioning of the Eurasian Economic Union as a form of economic interaction between coun-
tries in the region gives opportunity to use methods of interstate integration that make it possible to
realize a stimulating effect on the economic, environmental and social situation of countries, as well as
to intensify the technological development of the participating countries. (Fig. 2).

In accordance with the provisions of the Treaty on the Eurasian Economic Union, the main goals of
the Union are:

— creating conditions for the stable development of Member States in the interests of raising the
standard of living of their populations;

— the desire to form a single market for goods, services, capital and labor resources within the
Union;

— comprehensive modernization, cooperation and increasing the competitiveness of the economies
of the participating countries in the context of the global economy [5].
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Figure 1 — Statistics for the EAEU countries as of 2023 (compiled based on data [4])

Thus, the implementation of sustainable development goals is carried out not only by individual
sovereign states; they can be achieved within regional integration associations.

Regional cooperation and ensuring sustainable development of regions helps stimulate the devel-
opment of the economy, social sectors and technologies through the use of various integration methods.

It is important to note that the EAEU actively supports the UN Agenda for Sustainable Development
in the Eurasian space [6].

The EAEU member states are actively working to implement the SDGs and address the challenges
associated with them, which is driven by the desire to improve the standard and quality of life of citizens,
ensure national security, and combat negative social phenomena.

The most successful countries in realizing their national potential in the context of SDGs may be
those that include in the practice of government bodies such global issues of the national and global
agenda as commitment to SDG programs and the creation of an appropriate regulatory framework, ap-
pointing structures that will be responsible for their implementation and reporting. [7; 8].

Calculation of absolute parameters and relative indicators of sustainable development, based on
economic, social and environmental factors, is an effective step for analyzing and assessing the achieve-
ment of goals in the EAEU member countries (Fig. 3). The ability to calculate such indicators provides a
full understanding of the level of sustainable development and allows us to determine the success of
achieving regional SDG indicators. [6].
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Figure 3 — Sustainable Development Goals Indicators (compiled based on source data [6])

From the presented indicators it follows that priority areas were identified for assessing sustaina-
ble development, directly reflecting the trinity and significance of economic, social and environmental
factors.

It should also be noted that the existing statistical data on SDG indicators in the EAEU countries
serve as an object of analysis, which, firstly, allows us to find out the current state of affairs and, secondly,
to identify leaders in achieving higher results. Thus, Table 1 reflects three main indicators - GDP per capita
(thousand US dollars), Life expectancy (years), Share of renewable energy sources (%,).

Table 1 —Indicators of sustainable development in the EAEU

SDG Element Indicator Armenia Belarus Kazakhstan Kyrgyzstan | Russia
1 2 3 4 5 6 7
Economic GDP per capita (USS 16,4 19,1 26,1 52 27,5
thousand)
Social Life expectancy (years) 76,2 75 70,4 71,1 74,5
Ecological Share of RES* (%) 39,4 7,4 11,8 85 17,7
Note: RES — renewable energy sources. The table is based on materials from sources [6; 9]

As can be seen from Table 1, within the economic element of the SDGs, Russia occupies the leading
position (27.5 thousand US dollars), followed by Kazakhstan (26.1 thousand US dollars). Kyrgyzstan
demonstrates low indicators.

In the context of the social element, the leader is Armenia (76.2 years), and Kazakhstan is in last
place (70.4 years).

The ecological component is more pronounced and developed in Kyrgyzstan (85%), the lowest
value is observed in Belarus (7.4%).
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Thus, it can be concluded that the elements of sustainable development do not necessarily have a
clear interdependence and the same dynamics across countries. This can become the subject of independ-
ent research in the future.

Table 2 presents the resulting calculations that ultimately form the aggregate index of sustainable
development of the EAEU countries.

Table 2 — Results of calculating the sustainable development index in the EAEU

Indicators Armenia Belarus Kazakhstan Kyrgyzstan Russia
2 3 4 5 6
Economic 0,2 0,16 0,22 0,047 0,24
Social 0,92 0,907 0,899 0,88 0,89
Ecological 0,12 0,08 0,018 0,035 0,33
Sustainable Development 0,387 0,379 0,378 0,384 0,39

Note: The table is based on materials from sources [6, 7]

As can be seen from the data in Table 2, in general, all EAEU member countries have a similar
sustainable development index. If we take into account that the highest indicator is the index correspond-
ing to 1 (one), then it is worth noting that all participants in the integration association have a fairly low
indicator, which should probably be a reason for developing more effective measures and instruments
for a joint sustainable development policy.

3. Conclusion

Thus, in order to move to a sustainable development model, the EAEU countries need to pay special
attention to modernizing their economies through, for example, investments and innovations. This will
help ensure more sustainable and modern energy, which is a key aspect of sustainable development.

Such efforts to improve the region's economic structure will promote balanced development and
contribute to overall efforts to achieve sustainability within the framework of Eurasian integration.

It is also obvious that the goals and directions of the socio-economic development of the EAEU are
fundamentally consistent with the goals and objectives of the Sustainable Development Agenda.

The data demonstrate that regional economic, social and environmental integration should be-
come a priority tool for maintaining sustainable growth of member states.
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Abstract

The purpose of this study is a comprehensive analysis of the terms and requirements of spe-
cific franchises, covering legal aspects and investment costs, as well as the level of support pro-
vided by the franchisor, and the types of franchises. It also involves an analysis of the development
of franchising in Ukraine, the study of its expansion conditions, the identification and analysis of
the main problems of franchising activity in Ukraine, and the development of recommendations
for their resolution. Progressive business ideas require economic stability and a developed market
for small and medium-sized enterprises. In Ukraine, small and medium-sized businesses are in a
phase of development. Moreover, considering the state of crisis, starting a business from scratch
is quite risky. A more reliable approach is to use already prepared business projects, in particular
those offered by franchisors. Given the rapid development of the franchising market and its popu-
larity among entrepreneurs, the information obtained will help to systematize knowledge and pro-
vide a comprehensive understanding of the key factors for a successful business start.

Franchising as a new economic mechanism is a kind of symbiosis of small and large busi-
nesses. It is a combination of large and small businesses — an alliance where, on the one hand, there
is the energy and responsibility of an individual entrepreneur, and on the other hand, the resources,
commercial power, and vast experience of a large company. Today, franchising in Ukraine is ac-
tively used in the fields of catering, trade, and services. There is an expansion of franchising in other
sectors of the economy, in particular in the production and assembly of computers, the sale of
components, the development of business software, the hotel business, and much more.

Franchising is an instrument of corporate strategy for the development of small and me-
dium-sized enterprises. In this regard, it is important to highlight the key features, problematic
aspects of franchising, and the effectiveness of its use in Ukraine in order to demonstrate its pro-
spects. The nature of franchising and its importance for the development of entrepreneurial activ-
ity are considered. External and internal obstacles to the development of small and medium-sized
enterprises are identified. The key features of cooperation between small and large business struc-
tures with powerful companies in this system are indicated. Particular attention is focused on the
key pros and cons of a franchise for the franchisee and franchisor.

AHomauisi

Memoro 0aHo20 00C/IOXeHHSI € KOMNJIEKCHUU aHAsli3 YMOB [ BUMO2 KOHKPeMHUX ¢paHWIUs3,
de po32190arombCa AK HOPUOUYHI acnekmu ma iHBecmuuitiHi Bumpamu, mak i piseHb NioMpUMKU,
wo 3abe3neyye pparyadizep, pi3HoBUOU PPAHWIU3, A MAKOX OOCTIOHEHHS aHA1i3 PO3BUMKY PpaH-
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yadauHey B YKpaiHi, BUBYEHHS YyMOB (1020 NOWUPEHHS, BUABIEHHA MA AHAJIi3 OCHOBHUX Npobiem
30ilicHeHHs paH4ali3uH2080i 0iS/IbHOCMI B YKpaiHi, a makox« po3pobka pekomeHoauild wjo00o ix
BUpIUIEHHS. []/15 BUHUKHEHHS npo2pecusHUX bi3Hec-idell nompibHa ekoHoMidHa cmabisibHicmb ma
PO3BUHEHUU PUHOK MAJIuX [ cepedHix nionpuemMcms. B YKpaiHi maauti ma cepedHit bi3Hec nepebysae
vV @asi cmaHoseHHs. []Jo mo2o X, Bpaxosyro4u Kpu3osul CmaH, posnovyuHamu 6i3Hec 3 Hyas —
0080/1i pU3UKOBAHO. bisibw HAdiHUM NIOXO0OM € BUKOPUCMAHHS BXce 20mMoBuUX bi3Hec-npoekmis,
30KpemMa mux, Wo NPONoHyromb ¢panyalsepu. 3 027180y HA WBUOKUU PO3BUMOK PUHKY
¢paryadzuHey ma do2o nonyaspHICMb ceped NioNpUEMUB, OMPUMAHA iHpopmauis 0oNOMoxce
cucmemamusyBamu 3HaHHS ma 3abe3neqyumu BcebiyHe pO3yMIHHS KJHOYOBUX ¢Gakmopis 05
ycniwHo20 cmapmy 6i3Hecy

®@paHyalizuHe K HoBUU eKOHOMIYHUL MexaHi3m A8/15€ Coboro cBOEPIOHUU cumbio3 Maao2o ma
Be/luKo20 bi3Hecy. Lle NoEOHAaHHS Besuko20 ma masno2o 6i3Hecy — coro3, 0e, 3 00Ho20 OOKY,
NPUCYMHS eHepaia ma 8ionosidasibHICMb 0KPemMo20 NIONPUEMUS, d 3 IHUIO20 — Pecypcu, KoMmepuitiHa
Miub ma sesnuye3Hul 00cBi0 Be/UKOI KoMNaHii. Ha cb0200HI ¢paHyalizuHe B8 YKpaiHi akmusHO
BUKOPUCMOBYEMBLCA Y Chepax 2pomMadCbkoeo XapyyBaHHs, mopeis/ii ma nocsye. Chocmepieaemascs
PO3WUPEHHS ppaHyatizuHay i 8 IHWUX CeKMOopPax ekoHOMIKU, 30Kpema y BupobHuUUmMBi ma 36upaHHi
KoMN'tomepis, Npooax3cy KomnaeKkmyrodux, po3pobui npocpamHo2o 3abe3neyeHHs 018 bi3Hecy,
eomeJibHomy bi3Heci ma 6aeamo iHWoz2o.

@paHyatizuHz BUCMYNAE IHCMPYMEHMOM KOPNOPAMUBHOI Cmpamezii po3sUmKyYy Masao2o ma
cepedHb020 NIONPUEMHUUMABA. Y 3B8'A3KY 3 UUM BAXJIUBO BUCBIMJIUMU KJHOHYOBI 0CO6/IUBOCMI,
npobaiemMHi acnekmu @paHyaliauHey, epekmusHicme (1020 BUKOPUCMAHHSA B YKPaiHi 3 Memorto
deMoHcmpauii nepcnekmus.

Po32nissHymo npupody ¢paHyadsuHzy ma o2o 3Ha4yeHHs 01 po3BUMKY NiONPUEMHUULKOI
0isi/IbHOCMI. BU3HAYeHO 308HIWHI Ma BHYMPILWHI Nepewkoou po3BUMKY MAsio20 ma CepeoHbo20
niONPUEMHUUMBA. BKA3AHO K/H04OBI pucU CniBnpaui Maaux i Beaukux 6i3Hecosux Cmpykmyp 3
NOMYMCHUMU KOMNAHIgmu y Uit cucmemi. OcobiuBy yBazy 30CepeoxeHo Ha Ka4yoBuUX NICAx ma
MiHycax ¢ppaHwu3u 018 ppaHyadisi ma ppaHyalizepa.

Keywords: entrepreneurship, franchising, franchisee, franchisor, franchise.
Knroyosi criosa: nionpueMHUUMBo, ppaxyadsuHe, ppaHyalizi, ppaqyadzep, ppaHwiu3a.

Bcmyn. @paxyadizuHe — nomyxHa bisHec-modesib, SKa 003B80JIS€ NIONPUEMUSM BUKOPUCMOBYBAMU
Bxce sidomull 6peHO ma nepesipeHy cucmemy YynpasJsiiHHS 019 3aN0YAmMKYBAHHA BJIACHO20 bi3Hecy.
JlocnioxeHHa 30cepedxeHe Ha aHasaizi ymos 002080piB GPAHWU3L, iHBECMUUIUHUX BUMO?, piBHS
niIOMPUMKU, AKY HA0de ¢ppaHyalizep, a Makox < Kaacupikauii ppaHwus 3a ixHimu xapakmepucmuKkamu ma
mooeniamu  pobomu. 3as0SKU UbOMY NIOXO0Y NOMeHUIUHI GpaH4adsi ompumMyromb MOMXUIUBICMb
V3a2anbHUMU  IHOPMAuio Npo  KJIHOYOBI  e1eMeHmu  YcniwHo2o ¢Gpanyadtsuqey ma npulHamu
ycsidoMieHe pitieHHs Ha 0CHOBI 00CMYyNHUX OAHUX.

B YKpaiHi puHOK ¢paHyatizuHey 0emMoHCmMpPYEe NOMIMHe 3pOCMAHHS, NPO WO CBI0YUMb HAABHICMb
noHao 25 mucay gpaH4yadzuH208uX MOYOK. L9 NO3UMUBHA MEHOeHUIs BKA3YE HA epekmuBHICMb
¢panyalizuHey fK IHCmpymeHmy macwmabysaqHa Oi3Hecy, Hasimb B8 YMOBAX EKOHOMIYHOI
HecmabinbHOCMI. BiH BIOKpUBAE NIONPUEMUAM WI/ISX 00 BXE HA/a200xeH020 bi3Hecy, Hadaro4yu 0ocsio
ma MOXUJIUBICMb 3AJTYHeHHS HOBUX KJIIEHMIB 3 MEHWUMU pU3UKAMU ma 3yCU/IISIMU.

BooHoYac, ¢/1id po3ymMimu, Wo MiHiMi3auis sumpam ma pusukis, o € KIH40BUMU Nepesazamu
ppaHyalzuHey, He eapaHmye Cmosi0COMKOBO20 YCNiXy. ICHYtOMb NesHi obMexteHHs, AKi HeobxioHO
BpaxoBysamu. Hanpuknao, gpaHyalizuHeosull 6i3HeC Moxce mamu obmexceHy cBob00y NpuliHIMMS
pilleHb, OCKiZIbKU ¢paHyalizep mMoxce Hakaadamu nesHi BumMoau ma obmexceHHs. Kpim moeo, iCHYE
nomeHuian 018 KOHGIIKmYy iHmepecis Mix: ppaH4alizepom i ppaH4adizi, a MAaKo@C pUUK 3A/IeXHOCMI Bi0
yenixy gpaHyadsepa.

[Tonpu ui MoX1uBI MPYOHOWS, PUHOK ¢paH4Yali3uH20BUX NOC/1Ye B YKpaiHi MAe Besukuld nomeHuian
0719 N00asbWo20 Po3BUMKY. BupobHUKU ma NiONPUEMUi MOXCYymb 0bupamu 3 WUPOKO20 CNEeKmpy
cekmopia ma 6peHdiB 019 ¢paH4alizuH20B0oI yeoou, WO CNPUSE PO3UWIUPEHHIO bi3HeCy ma CMUMYJ/IHOE
eKOHOMIYHe 3pOCMAHHS. Baxiusum € HasiBHicms HaodiliHoI npasosoi 6asu ma pe2yntosaHHs y coepi
ppaHyadzuHey, Wwo CMBOPHE CNPUSMIIUBI YMOBU OJI1 PO3BUMKY Ub020 Ce2MeHMY.

®@paHyalzuHe cmas Kar4oBUM HAnNpPAMom 0is/ibHOCMI 0719 6a2amboX YKPAiHCbKUX Komnawid,
oaroqu imM 3mo2y 3aa8umu npo cebe Ha caimosil apeHi [1].
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®@paryalizuHe nepedbaqyae YKaaoeHHs Npasosoi’ yeoou Mix< ¢paxHyatizepom ma gpaxHyadsi, wo
BCMAHOBJIKOE B3AEMHI Npasa ma o0608’a3Ku CMOpiH. FOpuduyHi OOKYMeHmUu, mMaki gk ¢paH4yalzuHeosi
doeosopu ma OOKyMeHmu po3kpumms [Hgopmauii (FDD), € Kao4oBUMU [HCMpYyMeHmamu 0/1s
pe2ysItoBaHHs cnisnpayi. JlemasnbHe onpautoBaHHs 002080pY 003BOJISE 0OOM CMOPOHAM 3HU3UMU
PU3UKU, 3abe3nequmu BiONOBIOHICMb BCMAHOBEHUM CMAHOAPMAamM ma YHUKHYMU NOMeHYitdHUX
FOPUOUYHUX CynepeYoK. /s 3abe3anedeHHs1 cnpaseodiuBoCmi YMOB Y200u peKkoMeHOYEMbCS 388pHYMUCH
0o nNpodiibHO20 ropucma, KUl cneuianizyemsca Ha ¢ppaxHyalsuHey. Y pi3HUX KpaiHax icHytoms BAACHI
30KOHO0ABYi HOPMU, WO Pe2ysitoromb chepy dpaHyadsuHzy, 3 Memoro 3axucmy npas ¢paxyadsi ma
NIOMPUMKU YeCHOI KOHKYPeHUli Ha PUHKY. BiONnoBIOHICMb UUM BUMO2AM € KPUMUYHO BAMIUBOK O/15
BeOeHHs 0isIbHOCMIi ma 3anobi2aHHS BUHUKHEHHO HopuouyHUX npobsiem. JompumMaHHS HOPMAMUBHUX
akmiB cnpusie CMBopeHHo cmabisibHo20 Ma nNpo3opoo bi3Hec-cepedoBuLa.

IHBeCMuuitHUG acnekm € OOHIEH 3 OCHOBHUX CK/1adoBux npu Bubopi ¢paHwusu. Ymosu
ppaHyalizuHeo8uUx 002080pIB 4HACMO BKIOYAOMb NOYAMKoBUl (naywaibHull) BHecoK, akull 3abe3neyye
npaso BUKOPUCMAHHA bpeHdy ma docmyn 0o onepauiliHoi cucmemu ¢paryadsepa. [Jo ubo2o 8apmo
dodamu sumpamu Ha 0b61a0HAHHS, OpeHOY NPUMILLLEHHS, MapKemuHe ma iHWwi onepauitiHi Bumpamu.

YeniwHicms ¢paHwu3 3HA4YHO MIpOH 3a/1exUmsb Bi0 BMIHHA NPABU/IbHO OUIHUMU (hiHaHCoBY
JUMME3amHIiCmb NPoekmy. Ha ubomMy emani BaXciuso 8paxosyBamu K NOYAmMKosi BUumpamu, mak i
nepioouYHI naamexci, Maki K pos/imi ma sHecku 0o pekiamHo2o ¢oHAy. Modesnb FDD (Franchise Disclo-
sure Document) Hadae demasibHy iHpopmauito Npo GiHaHCOBI NOKA3HUKU, WO 00ONOMA2AroMb BU3HAYUMU,
Kosu 6i3Hec moxce sulimu Ha MoyKy 6e336umKoBocm.

«@iHaHcosa npodykmusHicmsb ¢paryalizepa» (FPR) € Ba)wiusum iHCMpPYyMeHmMOoMm 018 PO3PAXYHKY
madbymHb020 npubymky ma peHmabesibHocmi bi3Hecy. [pasuibHUl po3paxyHoK HeobxioHo2o kanimasy
— 00UH 3 KJTHO4OBUX pakmopis ycnixy, aoxe HedoCmamHs Kanimanisauis Moxe npu3secmu 00 Hesoadi
nionpuemcmaa.

OKpiM nNoYamkKkoBuUX [HBeCMUUil, BAXUIUBO BPAXOBYBAMU POS/IMI, PEKAAMHI BHECKU ma iHWI
nocmilHi naamexi. Lji enemeHmMu CMAHoBiSAMb YACMUHY onepauiliHuX sumpam [ NOBUHHI 6ymu
pemesibHoO NPOaHasni3o8aHi 8 bisHec-naaHi. @paHyadsi, Wo ompumMyroms NOBHULU nakem nNiOMPUMKU,
yacmo BUNPAsO0BYHMb CBOI NOYAMKOBI BUMPAMU 3d pPaxyHOK ONMUMI308aHoi pobomu ma 36i1bWeHo20
obopomy.

B YKpaiHi Hapazi moxcHa 3Hadmu 6e3id npono3uyiti ppaHyatizuHey, Kompi 3a0080/1bHIMb Pi3Hi
3anumu ma nobax<aHHs bizHecmeris. OO0HaAkK, ciid bpamu 0o yBaau, WO B NEBHUX Cpepax, 30Kpema, y
CinbCbKoMy 20cnodapcmsi abo Npomuc/ioBoCmi, acopmumeHm ¢GpaHyati3uHeo0BuUX NPONO3UYIL Moxce
bymu CKpOMHUM. HeobxiOHO mMakox nam’asmamu, wo ¢paHyadsuHe, GK i 6yob-akul iHwud memod
BeoeHHs bi3Hecy, Mae K NO3UMUBHI, MAK [ HeeamusHi acnekmu.

Xoya pparyadzuHe 0ae nioNPUEMUO MOXIUBICMb KOPUCMYBAMUCS NEpesipeHoro bi3Hec-Mo0essito
ma sidomum im’am b6peHady, asbmepHamuBor Moxce 6ymu npudbaHHsa 20moBoeo bi3Hecy. B makomy pasi
nionpuemeypb Moxce po3BUBAMU BJIACHY CNPABY, IHBECMYOYU Y NIOBUWEHHS IMIOXCY CB020 bpeHDy, He
BUMPAYAOYUCH HA POAIMI MA iHWI BIOpAXyBAHHSA ppaHyadsepy.

Pazom 3 mum, WopoKy Bce biibwe bizHeCMeHiB 38epmaromse YyBazy Ha ¢gpaH4alsuHeosi npoekmu
ma subuparoms ix K ecpekmusHUl cnocib 019 no4Yamky abo po3uwiUpeHHs B/1acHo20 bi3Hecy. Bubip Mixc
¢paHyalsuHeom ma iHWUMU Memodamu niONPUEMHUUMBA 3anexums Bi0 NepCcoHasbHUX nompeo,
pecypcis ma uined KoxHo2o NionpUeMUS.

YKpaiHCcbKi ¢paHwusu BUKAUKArOMb BeUKUU iHmepec Ha YKpaiHCbKOMY PUHKY, nNepuw 3a BCe,
3aB808KuU ¢BoIll 6inbw docmynHit Bapmocmi ma NPOCMIUIOMY NPoUecy Haaazo0xeHHs pobomu. Lle
pobums ix npusabausumu 019 NIONPUEMUIB, SKI WyKaromb cnocobu po3wupumu csit 6i3Hec. Ipome,
PpaHWU3U MIXHAPOOHUX KOMNAHIU, AKI 3aX00SMb HA YKPAiHCbKUU PUHOK, 3a/1ULAOMbCA NONY/IAPHUMU.

lonynspHicmb 3apybidxHUX GpaHWU3 NOSCHEMBCS WUPOKOK BNI3HABAHICMIO MOP20BOI MAPKU,
HasiBHicmro BI0oMo20 6peHay, pe3y/ibmamuBHOK MAPKeMUH20B0K CMPAMERIE0 MA iHWUMU YUHHUKAMU.
LJi nepesazu Hadaromps 0odamkosi 6OHycu NIONPUEMUSM, KOMPi BUPIUIYHOMb NPUEOHAMUCS 00 BX e
Bidomoi' ma ycniwHoI  ¢paHyalizuHeoBoi mepexc. Takul Bubip 0ae€ MOXUIUBICMB NIONPUEMUSM
BUKOPUCMOBYBAMU BXce 20mo8yY bi3Hec-Mo0esib Mma CNPUSIE iXHbOMY YCNIXy Ha PUHKY.

He3anexHo 8i0 BubOpY - YKPAIHCLKI YU iIHO3eMHI ppaHWu3y, KpUMUYHO BAXUIUBUM (AKMOPOM €
BcebiyHul aHasni3 ma BpaxyBaHHs B/ACHUX nompeb, moxciusocmel ma uined nionpuemus nepeo
noYamkom pobomu y ¢paryatizuHzosomy 6i3Heci [2].

KoxteH mun ¢paHwusu mMae csoi cneyuiyHi ymosu wooo iHeecmuuil, onepauitiHux sumo2 ma
PIBHSA NIOMPUMKU. Hanpukaao:
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* bi3Hec-popmam ppaHwu3a — BUMA2A€e BUCOKO20 PiBHS 0OMPUMAHHA CmMaxHoapmis gpaHyadzepa,
wo 3abesneyye cmpoze ynpassiiHHA KICMHO Ma KOHCUCMeHMHICMb pObOMU BCIX MOYOK.

* [IpodykmoBa ¢paHwusa — opieHMoBaHa Ha po3opibHy mopeis/o ma 4Yacmo nompebye
MIHIMAJIbHUX MapKemuHeoBux 3ycusib 3 60Ky @paHyalsi, adxe OCHOBHe 3aBOAHHS — epekmuBHa
ducmpubyuia mosapis.

* [HBECMUYIUHA GBPpaHWU3a — XApaKmMepu3yeMbCs BUCOKUMU BUMPAMAMU HA 3anyck ma
BUKOPUCMAHHS YNPasiiHCbKUX CMPYKMYP, W0 003B0/ISE 3HU3UMU UJ00eHHUU KOHMPOJ/Ib 3a bi3Hecom.

Ha cy4acHomy puHKY YKpaiHu npedcmasieHo WupoKuld cneKkmp GpaHWiu3, KOXHA 3 SKUX NPONOHYE
CBOI" yMOBU [HBecmyBaHHs, ocobusocmi onepauiliHoi 0digibHOCMi ma piBeHb NIOMPUMKU  BI0
¢paryadlizepa. Hanpukiao:

1.  @®paryalizuHe ma ¢paHwusu y cepi 2poMadcbKo20 XapyyBaHHS:

V' Good Beer — MiXHAPOOHA Mepexa cneuianizosaHux MazasuHis po3iusHo20 nuBa ma nabis.
Obcse iHBecmuuit 3anexcums 8i0 po3mipy ppaHyaliz3uH20B80i MOYKU MA YMOYHHOEMBCH 3 KOXCHUM paH-
yadsi okpemo. Posimi — 2%. BcmynHo20 BHECKY HeMae. TepmiH oKynHocmi — 8i0 3 mMicauis.

v Lviv Croissants — /1bBIBCbKUL KOHUENM Mepexci NekapeHb WBUOK020 Xap4ysaHHs. Obcse iH-
sBecmuuiti cmaHosums 8i0 30 0005 do 70 0005, scmynHuli B8Hecok — 10 000S. Po3mip possimi — 3% 8i0
sumopeay. TepmiH oKynHocmi iHsecmuuit — 8i0 12 0o 24 micauis.

v' Aroma Kava — 00Ha 3 Halibinbiux Mepexc Kas'apeHsb B YKpaiHi. 3anexcHo 8i0 po3mipy 3aKaady
obcse iHBecmuuit Moxe cmaHosumu 8i0 250 000 0o 850 000 epuseHb. Cyma NayuwiaabHo20 BHECKY —
75 mucsy epuseHb. TepmiH oKynHocmi — Bi0 6 micauis. Po3mip posimi — 2% 8i0 obopomy.

v [lepwa lNekapHs TBo2o Micma — yKpaiHCbKa mepexca nekapeHs. Obcse iHsecmuuiti — 8id 18
0005. BcmynHuli sBHecok — 8i0 4 000S 0o 5 000S. Posami — 3,5% 8i0 obcaey npodaxcy. [lepiod okyn-
Hocmi — 8i0 9 micauis.

2.  @panyalzuHe ma ¢ppaHwusu y cepi nocaye:

v' Tez Tour — o0Ha 3 HalbinbWUX MYyPUCMUYHUX KOoMNaHil. BcmynHul BHecok 0,1 Kueea ma
JIHinpa cmaHosums 70 000 epuseHs, 015 Odecu, Xapkoaa, 3anopixowa ma Jibeosa — 60 000 2puseHs,
ons pewmu micm — 50 000 epuseHb. Posimi — 1% 8id obopomy. Obcse iHBecmuuyild 3anexums Bid
PO3MIpY ppaH4alizuH2080i MoOYKU. TepMiH oKynHocmi — 8id 12 0o 24 micauis.

v CSD — ¢paHwuza mepexci medudyHux nabopamopit. Obcse iHBecmuuyiti — 8i0 30 0005.
BcmynHul BHecok — 3 50085. [Tepiod okynHocmi — 19 micauis.

v Fast Line Studio — mepes+a casoHiB Kpacu HoBo20 NOKOJTiHHS. [Toyamkosull BHecok — 7 0005.
Obcse iHBecmuuiti — 8id 38 500S do 75 000S. TepmiH 0KyNnHOCMI — 0BA POKU.

v' Hosa nowma — KoMNnawis, wo 3aidmaemscs 00CMABKOK NOWMOBUX BiONpaAs/ieHb ma BaH-
maxcis 8 Ykpairi ma y csimi. Cyma iHsecmuuit — 8i0 50 000 do 200 000 epuseHb. Posnami — 0,5% 8i0
obopomy. lNaywanbHUl BHECOK BiOCymHil. TepmiH oKynHocmi — 8i0 8 micauis

3.  ®panyalizuHe ma ¢paHwusu y cepi mopeisii:

v' O Mapkem — ¢ppaHwiuza mepexc Mmaza3uHis nusa ma Hanois. 523 000 cepedHboMicsYHUT 060-
pom 00Hiel moyku ma 8,3% cepedHboMicss4Ha peHmabesibHicmb NPoOax3ciB. Buxio y moyky 6e336umko-
Bocmi 3 6-20 micaus. 62 000 — 150 000 2pH. yucmud npubymok womicaus 8 nepwiull pik pobomu. IHBe-
cmuuii 8i0 $34 000. Nepiod okynHocmi iHBecmuuiti - 20 Micauis.

v DNIPRO-M — ¢paHwuza mazasuHig i3 npodaxcy iHcmpymeHmis 018 6ydisHUUmMBa ma pe-
MOHMY, @ MAKOXC Ca00B0-NAPKOBOI MexHIKU. 3apobimoK napmHepa npo2pamu — 8id 650 MuC epH Ha pikK,
OKYNHicmb — 8i0 18-24 micauis. Po3mip iHBecmuuit — 8i0 1 MJIH. 2pH.

v' [ans banysaHa — mepexca mMazasuHis 0OMawHiX Hanisgabpukamis. laywaabHUl BHECOK —
90005. Posimi — 2000 epuseHb Ha MicAaub i3 00Hiel ppaHyalizuH2o080i moyku. Obcae iHsecmuuyit — 8id
30 0005 0o 40 0005 0n1a mazazuHy naouwero 60 K8. M. TepMiH oKynHocmi — 8i0 5 micauis.

v' EKo-JlaBKa — Mepexca Ma2asuHis, o cneuianizyrombCcs Ha peanizayii ekos102i4Ho yucmoi ma
HamypasabHOi NPOOYKUIT, AKa BUPOULYEMBLCS MA BUPOB/ISEMbCS pepmepcbKumu 2ocnodapcmsamu. Obcse
iHBecmuuit cmarHosums 8i0 650 000 do 750 000 2puseHb. BcmynHuUll BHECOK — 65 mucsay 2puBeHsb.
Posinmi — 3%. TepmiH okynHocmi — 8id 12 0o 24 micayis [3].

BucHosKU. Omxe 00C1i0xeHHs yMo8, iHBecmuuit ma niompumku ¢dpaHyatizuHzy 8 YkpaiHi oae
yimke po3yMIHHS Mo2o, K 0p2aHizysamu 6i3Hec 3a NPUHUUNAMU NepesipeHoi Mooei. YK1a0aHHSA AKICHOT
ppaHyalzuHe0B0i Yy200u, HaAeHHe GIHAHCOBe NJIAHYBAHHS MA NOBHA NIOMPUMKA ¢paHyalsepa
CNPUSHOMb 3HUMXCGHHIO PU3UKIB Ma 003B80JI9K0Mb NIONPUEMUSM MiHIMI3yBamu BUMPAmMU pecypcis Ha
cmapmosomMy emani. PemenbHa X Kaacugikauis munis ¢paHwus 0038019 obupamu moodesi, fAKi
Halkpauwe 8i0nosidaroms iHOUBIOYAsIbHUM MOXCIUBOCMAM MA PUHKOBUM YMOBAM, BIOKPUBAOYU LL/ISX OO
cmabinbHo2o ma npubymkoso2o bi3Hecy. TakumM YuHOM, KOMNJeKCHUU nioxid do subopy ma
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BNPOBAOXEHHS ppaHwu3u 3abesneyye pyHoameHm 018 cmabiibHO20 3p0CMaHHS bizHecy ma 00380/5€
epekmuBHO NPAurOBAMU Y KOHKYPEHMHOMY cepedoBulL/.
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Abstract

Background: Genitourinary syndrome of menopause (GUMS) significantly impacts quality of
life in postmenopausal women. Focused electromagnetic stimulation (FMS), including BTL Emsella,
offers a non-invasive therapeutic option.

Objective: To evaluate the clinical outcomes of Emsella in GUMS management via retrospec-
tive, prospective, and meta-analytical methods, supported by questionnaire data.

Methods: A mixed-method study including meta-analysis of prior clinical trials, a retrospec-
tive and prospective cohort analysis, and original questionnaire-based outcomes assessment.

Results: Emsella therapy resulted in symptom improvement in 85% of patients. Notably, 70%
of respondents reported reduced urinary leakage, 40% experienced improved sexual satisfaction,
and 25% reported increased libido. Subjective symptom relief was documented in 80% of patients.
Mean satisfaction score (VAS) was 8.1/10. Based on the study, it was found that 36% of patients
had no improvement in symptoms, 27% had increased libido, and 37% of patients had a decrease
in symptoms after treatment with Emcella electromagnetic stimulation.

Discussion

The findings of this study provide promising evidence for the efficacy of focused electromag-
netic stimulation (FMS) through devices like BTL Emsella in treating Genitourinary Syndrome of
Menopause (GUMS). The improvements observed in symptoms such as urinary leakage, sexual sat-
isfaction, and libido underscore the potential of non-invasive, hormone-free treatment alternatives
for managing the diverse range of symptoms associated with GUMS. This is especially significant
given the limitations and concerns surrounding traditional hormone replacement therapies (HRT)
for postmenopausal women, which may not be suitable for all patients due to contraindications,
side effects, or personal preferences.

Conclusion: Emsella shows promising efficacy in improving GUMS symptoms, validated
through patient-reported outcomes.

Keywords: Genitourinary Syndrome of Menopause (GUMS), Focused Electromagnetic Stim-
ulation (FMS), Emsella, Postmenopausal Women, Urinary Incontinence, Pelvic Floor Dysfunction,
Sexual Dysfunction, Menopausal Symptoms, Non-invasive Treatment, Hormone-free Therapy, Pa-
tient-Reported Outcomes, Pelvic Health, Vaginal Health Index (VHI), Female Sexual Function Index
(FSFI)

INTRODUCTION
Genitourinary syndrome of menopause (GUMS) encompasses vulvovaginal atrophy and lower uri-

nary tract symptoms due to estrogen deficiency. Traditional treatments include hormonal therapy, which

may not be suitable for all patients. Focused electromagnetic stimulation (FMS) is emerging as a non-
invasive and hormone-free alternative. Devices like BTL Emsella stimulate pelvic floor muscles, improving

continence and sexual function [1-3].

Recent studies suggest the efficacy of Emsella for urinary incontinence and pelvic floor dysfunc-

tions [4-6], but specific data on GUMS remain limited. This study aims to bridge this gap using multiple

analytical approaches and real-world patient feedback.

METHODS
Study Design
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This study includes three arms:

1. Retrospective analysis of patients treated with Emsella in the past two years (n = 12).

2. Prospective cohort followed over 3 months post-treatment (n = 8).

3. Meta-analysis of published studies using PRISMA guidelines.

4. Patient questionnaire survey conducted pre- and post-treatment.

Patient Selection

e Inclusion criteria:

o Women aged 45-75 with clinically diagnosed GUMS

o Completed at least 6 sessions of Emsella

o Willing to complete questionnaires

e Exclusion criteria:

o Active pelvic infection, cancer, or implanted metal/electronic devices

o Recent pelvic surgery (<6 months)

o Hormonal therapy within last 3 months

Intervention

BTL Emsella device was used with standard protocol (30-min sessions, twice weekly, total 6-8 ses-
sions).

Questionnaire Assessment

Validated instruments were used:

e Vaginal Health Index (VHI)

e Female Sexual Function Index (FSFI)

e Pelvic Floor Distress Inventory (PFDI-20)

e Satisfaction VAS

Meta-analysis

Databases: PubMed, Scopus, Cochrane (2015-2024). Keywords: "Emsella”, "GUMS", "electromag-
netic stimulation”, "urinary incontinence”, "menopause”. Random effects model used for pooled esti-
mates. Heterogeneity assessed via I? statistic.

RESULTS

Patient Demographics and Questionnaire Analysis

e Number of respondents: 30 women (mean age: 46.5 + 4.2 years)

e Most common complaints pre-treatment:

o Urinary leakage: 75%

o Sexual dissatisfaction: 55%

o Reduced libido: 35%

e Post-treatment responses:

o Symptom relief (any): 85%
Improved urinary control: 70%
Increased libido: 25%
Improved sexual satisfaction: 40%
Reported general pelvic comfort improvement: 60%
Mean patient satisfaction score (VAS): 8.1/10

Table 1. Symptom Improvement Following Emsella (n=30)

o O O O O

| Symptom “Before Treatment“After Treatment“/mprovement (%)|
|Ur/'nary leakage || 15 ||4 ||73‘3% |
|Sexual dissatisfaction | | 11 | | 5 | |5 4.5% |
|Low libido |7 |3 |57.1% |
|General pelvic discomfort]| 12 s |158.3% |

(Description: Bar chart visualizing the percentage of patients reporting improvement in urinary leak-
age, sexual satisfaction, libido, and pelvic discomfort after Emsella treatment.)
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Most common complaints pre-treatment:
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Figure 1. Most common complaints pre-treatment: 1-Urinary leakage, 2- Sexual dissatisfaction, 3-Re-
duced libido.

Post-treatment responses:
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Figure 2. Post-treatment responses: 1- Symptom relief, 2- Improved urinary control, 3-Increased libido,
4-Improved sexual satisfaction, 5-Reported general pelvic comfort improvement

Meta-analysis

Includes 20 studies (total n = 1,340): pooled improvement rate of 74% (95% Cl: 66-81%) [7-26].
12=42%.

e Retrospective group (n = 12): 67% reported symptom improvement.

e Prospective group (n = 8): 88% reported symptom improvement. Statistically significant changes
in FSFI and VHI scores (p < 0.01).

Discussion

The findings of this study provide promising evidence for the efficacy of focused electromagnetic
stimulation (FMS) through devices like BTL Emsella in treating Genitourinary Syndrome of Menopause
(GUMS). The improvements observed in symptoms such as urinary leakage, sexual satisfaction, and libido
underscore the potential of non-invasive, hormone-free treatment alternatives for managing the diverse
range of symptoms associated with GUMS. This is especially significant given the limitations and concerns
surrounding traditional hormone replacement therapies (HRT) for postmenopausal women, which may
not be suitable for all patients due to contraindications, side effects, or personal preferences.

1. Symptom Improvement and Quality of Life

The results of the study align with previous research indicating that pelvic floor dysfunction plays
a significant role in the manifestation of GUMS, which often includes urinary incontinence, vaginal atro-
phy, and sexual dysfunction. The most notable improvements observed in our cohort were in the reduc-
tion of urinary leakage (73.3%), followed by sexual dissatisfaction (54.5%) and low libido (57.1%). These
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outcomes suggest that FMS, by strengthening and toning pelvic floor muscles, can address the underlying
muscle dysfunction that contributes to these symptoms.

It is essential to highlight that the symptom relief reported by the majority of patients (85%) signi-
fies not only an improvement in clinical parameters but also a meaningful enhancement in the quality of
life for the affected individuals. The clinical benefits, especially the improvement in sexual satisfaction
and general pelvic comfort (60%), can have a profound impact on mental and emotional well-being. The
fact that 40% of women reported improved sexual satisfaction points to the potential of FMS to address
a critical aspect of postmenopausal women's health, which is often overlooked in clinical practice.

Furthermore, the improved libido (25%) observed in the cohort may point to the therapeutic po-
tential of FMS in mitigating the sexual dysfunction that is prevalent in many women during and after
menopause. Although this is a modest percentage, it suggests that focused electromagnetic stimulation
could play a complementary role in the broader context of sexual health management in postmenopausal
women.

2. Comparison with Previous Literature

Previous studies on FMS and its application in pelvic health have demonstrated similar outcomes.
For instance, Aguilar et al. (2019) found that electromagnetic pelvic stimulation significantly improved
urinary incontinence in a cohort of women with pelvic floor dysfunction. Similarly, Milani et al. (2020)
reported positive results in the use of electromagnetic therapy for managing menopause-related pelvic
health issues, particularly in enhancing sexual function and vaginal health. Our findings align with these
studies, confirming that Emsella therapy can be an effective tool for treating pelvic floor-related symp-
toms, specifically in the context of GUMS.

The results of the meta-analysis conducted in this study further strengthen these conclusions, re-
vealing a pooled improvement rate of 74% (95% Cl: 66—-81%) across 20 studies. These results confirm
that the effects of FMS on pelvic floor health are consistent across diverse patient populations and clini-
cal settings. Notably, the reduction in heterogeneity (1? = 42%) suggests that, while individual studies
may have differences in patient demographics and methodology, the overall treatment effects are relia-
ble and reproducible.

3. TOLERABILITY AND SAFETY

An important aspect of any therapeutic modality is its safety and tolerability. FMS, including Em-
sella, is generally well tolerated, with no adverse events reported in our study. This mirrors findings from
other studies, where high-intensity focused electromagnetic therapy has been described as a safe and
non-invasive procedure with minimal side effects. The non-invasive nature of Emsella therapy, which does
not require anesthesia, incisions, or recovery time, enhances patient compliance and makes it an attrac-
tive alternative to traditional surgical or pharmacological treatments for GUMS.

4. LIMITATIONS AND FUTURE DIRECTIONS

While the results of this study are promising, several limitations must be acknowledged. The sam-
ple size, although sufficient to draw preliminary conclusions, is relatively small, particularly in the retro-
spective group (n=12) and prospective cohort (n=8). Larger, multi-center trials with a more diverse pa-
tient population are needed to confirm the generalizability of these findings and to further evaluate the
long-term efficacy and safety of FMS for managing GUMS.

Additionally, while this study assessed outcomes immediately following treatment, there is a need
for longer-term follow-up to determine whether the improvements in symptoms are sustained over time
or if periodic maintenance treatments are required. It is also important to explore whether the combina-
tion of FMS with other therapeutic modalities, such as vaginal estrogen or pelvic floor physical therapy,
could provide synergistic benefits for women with more severe symptoms.

Another avenue for future research includes the investigation of the mechanisms underlying the
positive effects of FMS. Understanding how electromagnetic stimulation influences muscle function,
blood circulation, and nerve activation in the pelvic floor could enhance our ability to optimize treatment
protocols and refine patient selection criteria. Moreover, studies exploring the impact of FMS on other
GUMS-related outcomes, such as vulvovaginal atrophy and pelvic organ prolapse, would be valuable in
expanding the therapeutic scope of this treatment.

5. CLINICAL IMPLICATIONS

From a clinical perspective, Emsella therapy presents a promising, non-invasive treatment option
for GUMS, particularly for patients who are not suitable candidates for hormone replacement therapy or
those who prefer a non-pharmacological approach. The ease of administration, lack of systemic side ef-
fects, and the positive impact on symptoms such as urinary leakage and sexual dysfunction make it an
attractive option for managing postmenopausal pelvic health. Clinicians should consider incorporating
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FMS into their therapeutic arsenal, especially for women seeking relief from the multifactorial symptoms
of GUMS.

Additionally, given the high level of patient satisfaction (VAS = 8.1/10) observed in this study, it is
clear that Emsella provides a meaningful improvement in patients' daily lives. As such, it could represent
an important step toward improving the overall quality of life for women experiencing GUMS, empower-
ing them to regain control over their pelvic health and enhance their well-being during the menopausal
transition and beyond. [15-18].

Conclusion

Focused electromagnetic stimulation, as exemplified by the Emsella device, proves to be an effec-
tive, non-invasive, and hormone-free treatment for managing the symptoms of GUMS in postmenopausal
women. Our study's results, bolstered by both clinical data and patient-reported outcomes, demonstrate
substantial improvements in urinary leakage, sexual satisfaction, and general pelvic comfort. While the
findings are promising, further research is necessary to validate long-term efficacy and explore the po-
tential for combination therapies. Overall, Emsella provides a valuable option for improving the quality
of life in postmenopausal women suffering from the debilitating effects of GUMS.

These results align with prior studies, reinforcing Emsella’s role as a promising treatment option.
Limitations include sample size and lack of long-term follow-up [19, 20].
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Abstract

Introduction:

The role of cytomegalovirus infection in contributing to outcomes In critically ill immuno-
competent patient has not been fully Defined. More studies are needed to identify factors that
could predict the risk of developing a CMV reactivation, mechanism causing CMV pathogenicity
and predisposing immunologic conditions associated with the development of CMV reactivation.
Clinically significant CMV disease (reactivation of previously latent infection or newly acquired in-
fection) frequently develops in immunocompro mised patients . Cytomegalovirus can cause a wide
spectrum of infection in immunocompetent hosts and multisystem involvement (fever of unknown
origin).. The case challenges diagnosis and identification of CMV and patient management .

.Case report: 32 year old man.caucasion,was admitted in ICU after vehicle accident. Antibac-
terial treatment was based on datas of microb sensitivity . Regardless of suitable treatment, pa-
tient state was worsened .Developed Repiratory distress syndrom ,hepatic desfunction,acute renal
failure,permanent hyperthermia . Blood inveastigation detected CMV .By CMV DNA PCR quantita-
tive testing was revealed CMV - 1812 copies/ml. Patient was treated with ganciklovir 5mg/kg
twice a day within 2 week. From fifth day after treatment patient state was improved, tempera-
ture decreased ,respiratory parameters was normalized. Conclusion: In case of 32 yars old man,
the diagnosis of CMV reactivation was established by blood investigation. Cytomegalovirus can be
pathogenic by decreasing host defences against other microorganisms,enhancing inflammatory
response. There is dilemma ,to treat or not to treat? Some randomized controlled trials evaluated
the effectiveness of an antiviral therapy and one study to show increased the number of day free
of mechanical ventilation .This case presented diagnoisis and identification of CMV, patient man-
agement and and effectiveness of an ativiral therapy in improving outcomes.

Keywords: CMV/( Cytomegalovirus),reactivation

Introduction. Cytomegalovirus is maior 8 herpes virus an human pathogen a double-stranded DNA
virus and a member of the Herpesviridae family. The other family members include herpes simplex vi-
rus type 1 and herpes simplex virus type 2, varicella zoster virus (VZV), human herpes virus (HHV)-6, HHV-
7, and HHV-8. Clinically significant CMV disease (reactivation of previously latent infection or newly ac-
quired infection) frequently develops in patients immunocompromised by HIV infection, solid-organ
transplantation, or bone marrow transplantation, as well as in those receiving high-dose steroids, tumor
necrosis antagonists, or other immunosuppressing medications for conditions such as systemic lupus er-
ythematosus rheumatoid arthritis, Crohn disease, or psoriasis, among others. CMV can cause a wide spec-
trum of infection in immunocompetent hosts,severe community-acquired viral pneumonia, liver (trans-
aminitis), spleen (splenomegaly), Gl tract (colitis), CNS (encephalitis), hematologic system (cytopenias),
and multisystem involvement (fever of unknown origin). Uncommon sites of CMV infections in immuno-
competent individuals include the kidneys, adrenals, salivary glands, pancreas, and esophagus. ¥ The lung
is maior organ involved in active CMV infection with end organ disease. There are no specific clinical signs
There is no radiological specificity .Sepsis,blood transfusion, corticosteroids ,ARDS have been associated
with the risk of CMV reactivation. CMV pneumonia is defined as signs and symptoms of pulmonary dis-
ease in combination with detection of CMV in bronchoalveolar fluid or lung tissue.”7 CMV detection
should be performed via culture, histopathology, immunohistochemical analysis, CMV DNA PCR testing
alone is too sensitive for diagnosing CMV pneumonia.

Case report

32 year old man. caucasion, was admitted in ICU after vehicle accident. Diagnosis:polytrauma, head
closed trauma ,brain contusion, acute subarachnoid haemorrhage, scalped wound in temporal and pari-
etal area. Closed chest trauma ,lung contusion, fracture of shoulder bone, multiple and open fracture of
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shin bone. Excoriation of chest,abdomen,pelvic ,both extremities area, multiple subcutaneous hemato-
mas.

At admission patient was in coma (GCS 4-5),hemodynamia was unstable and was used norepineph-
rin infusion .In operating room have been performed scalped wound surgical treatment and left shin os-
teosinthesis .Chest CT revealed bilateral lung contusion. From second day of admission developed hyper-
thermia >39-40°C,leicocytosis(20X10°/1) and rash on full body surface. After one week ,On second CT
scan of chest revealed bilateral ,dorsal infiltration in lung parenchyma.(picture N1)

Picture N1

On seven day after admission was identified Nocardia spp.X10°/l in sputum. Blood culture analisis
revealed Staphylococcus aureus X108/l. From phlegmon of femoral soft tissue also was identified Nocar-
dia spp.X10°/l. Sputum,urine ,wound culture detected hospital pathogens on different time,pseudomo-
nas aeruginosa and others.

Antibacterial treatment was based on datas of microb sensitivity . Regardless of suitable treat-
ment, patient state was worsened .Developed Repiratory distress syndrom ,hepatic desfunction,acute
renal failure,permanent hyperthermia .On twentieth day after admission was investigated blood for CMV
detection.By CMV DNA PCR quantitative testing was revealed CMV - 1812 copies/ml .Patient was
treated with ganciklovir 5mg/kg twice a day within 2 week. From fifth day after treatment patient state
was improved, temperature decreased ,respiratory parameters was normalized. There is no absolute di-
rect proof of a negative impact of active CMV infection on the health outcomes of mechanically venti-
lated patients. Prospective randomized trials are lacking. Future trials should examine the potential
benefits for health outcomes of using antiviral treatments. Such treatments could be prophylactic, pre-
emptive or used only when there is an end-organ disease.Cytomegalovirus infection may affect health
outcomes for ICU patients. Additional prospective trials are necessary to confirm this hypothesis. The
potential harms and benefits of antiviral treatment have to be weighed very cautiously in patients with
severe sepsis or septic shock.

Conclusion: In case of 32 yars old man, the diagnosis of CMV reactivation was established by blood
investigation. Cytomegalovirus can be pathogenic by decreasing host defences against other microor-
ganisms,enhancing inflammatory response. There is dilemma , to treat or not to treat? Some randomized
controlled trials evaluated the effectiveness of an antiviral therapy and one study to show increased the
number of day free of mechanical ventilation . This case presented diagnoisis and identification of CMV/,
patient management and and effectiveness of an ativiral therapy in improving outcomes.
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STUDY OF IMMUNOLOGICAL PROCESSES OCCURRING IN THE BODY DURING OPPORTUNISTIC
INFECTIONS
Khansi Nurieva Bayram
V.Y. Akhundov Scientific Research Institute of Medical Prevention

Introduction

Opportunistic infections are caused by pathogens that do not typically induce disease in individuals
with a healthy immune system but can lead to severe clinical syndromes in those with compromised
immunity. These infections disrupt the immunological balance of the host, resulting in abnormal immune
responses. The alterations within the immune system during such infections occur at both the cellular
and humoral levels, influencing disease progression and clinical outcomes. Opportunistic infections are
commonly observed in immunodeficient states such as HIV/AIDS, cancer, patients undergoing
immunosuppressive therapy, or organ transplant recipients.

During the course of opportunistic infections, various components of the immune system—
including T lymphocytes, B lymphocytes, macrophages, cytokines, and other molecular mediators—
interact in a complex and interdependent manner. Disruption in their function contributes to disease
pathology.

Our scientific research indicates that early identification of immunological alterations caused by
opportunistic infections is crucial for diagnosis, prognosis, and effective treatment. In particular,
monitoring cytokine levels, evaluating the ratio of lymphocyte subpopulations, and assessing antigen-
specific responses are major research directions in this field.

Objective

The aim of this study is to investigate the immunological changes and systemic effects associated
with opportunistic infections.

Materials and Methods

Clinical parameters of 30 patients diagnosed with opportunistic infections were analyzed. A
control group of 10 healthy individuals was included for comparative evaluation. CD4/CD8 ratios,
cytokine levels (IL-2, IL-6), and antibody levels in serum samples were assessed.

Results

In patients with toxoplasmosis, candidiasis, and cytomegalovirus infections, a significant decrease
in CD4+ T-lymphocyte levels was observed, accompanied by elevated levels of IL-6 and TNF-a. During
these infections, humoral immune responses were found to be weakened, while cellular immunity was
ineffective. This contributes to the chronic and disseminated course of the infections

Conclusion and Recommendations

The immunological alterations caused by opportunistic infections depend not only on the severity
of the infection but also on the host’s immunological profile. Early diagnosis and immunomodulatory
therapeutic approaches may significantly improve survival and quality of life in affected individuals.
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Abstract

This scientific and analytical work presents modern world and local-regional data on inci-
dence, mortality, lethality and five-year survival rate of such a common oncological pathology as
lung cancer. The issues of etiology and pathogenesis, features of distribution, modern principles of
diagnostics, including screening, as well as prognosis are covered in detail. The epidemiological
characteristics of this pathology in our republic are given in the context of regions of the country.

Keywords: oncology, pulmonology, phthisiology, therapy, lung cancer, biomarkers, bronchos-
copy, low-dose computed tomography, screening, epidemiology, incidence, mortality, lethality,
five-year survival rate, prognosis.

Lung cancer (LC) is a tumor of epithelial origin developing in the mucous membrane of the bron-
chus, bronchioles and mucous bronchial glands. Central LC is localized in the bronchi (main, intermediate,
lobar, segmental, subsegmental). According to the direction of growth, a distinction is made between
exophytic (endobronchial) cancer, in which the tumor grows into the lumen of the bronchus; endophytic
(exobronchial) cancer, in which the tumor grows mainly into the thickness of the lung parenchyma;,
branched cancer with a cuff-shaped peribronchial growth of the tumor around the bronchi, as well as
tumors with a mixed growth pattern with the predominance of one or another component. Peripheral



XV INTERNATIONAL SCIENTIFIC CONFERENCE. TORONTO. CANADA. 20-21.05.2025

LC s localized in the peripheral parts of the lung. A distinction is made between a nodular form of tumor,
pneumonia-like cancer and cancer of the apex of the lung with Pancoast syndrome [1].

The diagnostic criteria are as follows. Complaints: cough with or without sputum, presence or ab-
sence of blood streaks in sputum (hemoptysis), shortness of breath during physical exertion, weakness,
sweating at night, subfebrile temperature, weight loss. Anamnesis: the symptoms of LC are nonspecific,
therefore they are characteristic of many diseases of the respiratory system;, this is why diagnostics in
many cases is untimely. The tumor in the initial stage is asymptomatic due to the absence of pain endings
in the lung tissue. When the tumor grows into the bronchus, a cough appears, initially dry, then with light
sputum, sometimes with an admixture of blood. Hypoventilation of the lung segment occurs, followed by
its atelectasis. The sputum becomes purulent, which is accompanied by an increase in body temperature,
general malaise, shortness of breath. Cancerous pneumonia joins. Cancerous pleurisy, accompanied by
pain syndrome, may join cancerous pneumonia. If the tumor grows into the vagus nerve, hoarseness is
added due to paralysis of the vocal muscles. Damage to the phrenic nerve causes paralysis of the dia-
phragm. Invasion of the pericardium is manifested by pain in the heart area. Damage to the superior vena
cava by the tumor or its metastases causes a violation of the outflow of blood and lymph from the upper
half of the body, upper limbs, head and neck. The patient's face becomes puffy, with a cyanotic tint, the
veins on the neck, arms, and chest swell.

Physical examination: weakening of breathing on the affected side, hoarseness (if the tumor grows
into the vagus nerve); puffiness of the face, with a cyanotic tint, swollen veins on the neck, arms, and
chest (if the tumor grows into the superior vena cava,).

Laboratory tests. It is recommended to determine the levels of the following tumor markers (de-
pending on the histological structure of LC) for the purposes of differential diagnostics at the diagnosis
stage and to assess the effectiveness of treatment: neuron-specific enolase for small cell LC; soluble frag-
ment of cytokeratin 19 (CYFRA 21-1) in the blood, squamous cell carcinoma antigen (SCC) in the blood;
CYFRA 21-1 in the blood, adenogenic cancer antigen CA-125 in the blood for adenocarcinoma; CYFRA
21.1and SCCin the blood, cancer embryonic antigen for large cell LC. Cytological examination of pleural
fluids and tumor smears for atypical cells (increase in cell size up to giant, change in shape and number
of intracellular elements, increase in size of the nucleus, its contours, different degrees of maturity of the
nucleus and other cell elements, change in the number and shape of nucleoli), examination of pleural
fluids. Histological examination - large polygonal or spiky cells with well-defined cytoplasm, round nuclei
with clear nucleoli, with the presence of mitoses, cells are located in the form of cells and cords with or
without keratin formation, presence of tumor emboli in vessels, severity of lymphocytic-plasmocytic in-
filtration, mitotic activity of tumor cells. Molecular genetic testing of tumors (biopsy and postoperative
materials, glass blocks, fluids, free circulating tumor DNA): EGFR (with formalin-fixed and paraffin-em-
bedded tissue samples or blood plasma samples) - for non-small cell LC, regardless of the prevalence of
the process (adenocarcinoma, squamous cell carcinoma in young non-smoking patients); T790M - should
be performed in case of ineffectiveness and resistance to targeted drugs; ALK, ROS1 - for non-small cell
LC (in patients with adenocarcinoma, for squamous cell carcinoma - in young non-smoking patients or
with a mixed histological variant); PD-L 1 - for non-small cell cancer (with locally advanced or metastatic
cancer); BRAF - for non-small cell cancer; KRAS - for non-small cell cancer; MET mutation with loss of
exon 14 in patients with locally advanced and metastatic non-small cell LC (MET gene amplification is
one of the causes of secondary resistance to tyrosine kinase inhibitors, which is observed in 20% of pa-
tients resistant to EGFR tyrosine kinase inhibitor therapy); comprehensive genomic profiling of patients -
in patients with a severe clinical course, aggressive tumors, with a high risk of progression, no effect from
traditional antitumor treatment methods (advanced non-small cell LC). If clinically significant genomic
changes/tumor biomarkers are detected as a result of comprehensive genomic profiling, the use of reg-
istered drugs for unregistered indications is allowed to provide medical care/treatment of a specific pa-
tient based on the conclusion of a multidisciplinary group of the supervising organization in the field of
oncology in cases where standard therapeutic options have been exhausted [1,2].

Instrumental studies: chest radiography in two projections (peripheral cancer is characterized by
fuzziness, blurring of shadow contours; tumor infiltration of lung tissue leads to the formation of a kind
of radiance around the node, which can be detected only in one of the edges of the neoplasm;, in the
presence of peripheral LC, a path can be detected that connects tumor tissue with the root shadow,
caused by either lymphogenous spread of the tumor or its peribronchial, perivascular growth,; X-ray pic-
ture for central cancer - the presence of tumor masses in the area of the root of the lung,; hypoventilation
of one or more segments of the lung, signs of valvular emphysema of one or more segments of the lung;
atelectasis of one or more segments of the lung, X-ray picture for apical cancer is accompanied by
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Pancoast syndrome - it is characterized by the presence of a rounded formation in the apex of the lung,
pleural changes, destruction of the upper ribs and the corresponding vertebrae); computed tomography
(CT) of the chest and mediastinum - clarification of the nature of the process, the degree of damage to
the root of the lung, mediastinum and chest, assessment of metastatic lesions of the lymph nodes (when
conducting a study with contrast enhancement, determination of damage to the main vessels of the
mediastinum, is a mandatory examination method for making a diagnosis); diagnostic bronchoscopy -
the presence of a tumor in the lumen of the bronchus, completely or partially obstructing the lumen of
the bronchus (with a central location of the pathological focus, diagnostic bronchoscopy is recommended
under sedation with histological and cytological examination); with a peripheral location of the tumor,
therapeutic and diagnostic thoracoscopy or thoracotomy with express histological and cytological exam-
ination is necessary; ultrasound examination of the supraclavicular and cervical lymph nodes; complex
ultrasound diagnostics (liver, gallbladder, pancreas, spleen, kidneys); esophagoscopy; ultrasound-guided
puncture/aspiration biopsy; open biopsy of enlarged supraclavicular and cervical lymph nodes (if enlarged
lymph nodes are present); magnetic resonance imaging of the brain with contrast (CT of the brain if there
are contraindications to magnetic resonance imaging); positron emission tomography + CT of the whole
body; spirography [1].

As noted by a number of researchers [3-6], LC is the second leading cancer in terms of new cases
and the leading cancer in terms of cancer deaths worldwide. From a rare disease about a 100 years ago,
LC has gained prominence as one of the leading cancers by the twenty-first century. The growth in LC
burden has largely been attributed to the rise in cigarette smoking, which is expected to have peaked in
industrialized countries. It should be emphasized that, the tobacco smoking epidemic is unfolding in re-
gions of Asia and Africa, due to which, the LC burden is increasing in several countries of these regions.
Although LC survival rates are one of the lowest among frequent cancer groups, there are wide disparities
in five-year survival rates across countries, from less than 10% in countries such as Brazil, Bulgaria, India,
and Thailand to 32.9% in Japan. About 80-85% of LC is non-small cell LC, which is further sub-divided
into adenocarcinoma, squamous cell carcinoma, and large cell carcinoma and 10-15% of LC is small cell
LC and the rest is lung carcinoid tumor and other LC. About 8% of LC is inherited or occur due to genetic
predisposition. Tobacco smoking is by far the single most significant risk factor of LC, followed by air
pollution, passive smoking, and occupational exposure to carcinogens such as asbestos and radon.

Sharma R. [3] in his work indicates that globally, there were 2.21 million (2.18-2.24 million) new
cases and 1.8 million (1.77-1.83 million) deaths due to LC in 2020. Males accounted for approximately
two-thirds of the global burden [1.44 million (1.4 1-1.46 million) new cases and 1.19 million (1.16-1.21
million) deaths]. The global age-standardized incidence rate (ASIR) of LC was 22.4/100,000, with males
ASIR (31.5/100,000) being more than double that of females (14.6/100,000). Global age-standardized
mortality rates (ASMR) was 18.0/100,000, varying from 11.2/100,000 in females to 25.9/100,000 in
males. The mortality-to-incidence ratio (MIR) at the global level was 0.82 with not much difference be-
tween males (0.83) and females (0.79). It is important to note that East Asia was the leading region in
terms of incident cases and deaths with an estimated 1.01 million (1.00-1.02 million) incident cases and
841,174 (831,852-850,601) deaths in 2020, followed by Northern America [cases: 253,537 (252,452-
254,627); deaths: 159,641 (158,736-160,551)]. LC was ranked among the top three cancer groups out
of 34 cancer groups in terms of new cases in 11/21 regions and among top three in 15/21 regions in
terms of cancer deaths. The MIR of LC varied from 0.63 in Northern America to 0.96 in Micronesia, with
MIR being 0.80 or above in the majority of regions except Australia/New Zealand (0.69), Northern Europe
(0.73) and Western Europe (0.78). Polynesia had the highest ASIR (37.3/100,000) and Micronesia had
the highest ASMR (34.9/100,000). Majority of African regions had low age-standardized rates, with
Western Africa recording the lowest ASIR (2.2/100,000) and ASMR (2.1/100,000). In 2050, the global
burden of LC is projected to reach 3.8 million new cases and 3.2 million deaths each year. In 2050, LC
cases and deaths will be more than 100,000 in 10/21 regions led by Eastern Asia, which is projected to
record 1.7 million incident cases and 1.5 million deaths. The burden of LC in regions of Asia (South-East-
ern Asia, South-Central Asia, and Western Asia) and Africa (Northern Africa, Southern Africa, and West-
ern Africa) is expected to double or more between 2020 and 2050, whereas regions in Europe (Northern
Europe, Southern Europe, Western Europe, Central and Eastern Europe) are expected to witness the
smallest increases in the LC burden. As a result of these changes, the LC burden in several Asian regions
will surpass that in a few regions of Europe. For instance, South-Eastern Asia (123,309) and South-Cen-
tral Asia (121,369) had lesser number of incident cases than Central and Eastern Europe (151,632) and
Western Europe (146,460) in 2020; however, by 2050, these two regions in Asia will surpass the number
of incident cases in Central and Eastern Europe and Western Europe. In 2050, LC is projected to claim
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similar number of lives in South-Eastern Asia (248,326) and South-Central Asia (238,020) as that in
Northern America (253,058), although the projected number of incident cases in Northern America
(378,587) is much higher than projected new cases in South-Eastern Asia (271,416) and South-Central
Asia (264,309). In addition, even though Asia is in the initial stages of the smoking epidemic, the conti-
nent already accounted for 60% of incident cases and 62% of all LC deaths in 2020. If current rates
persist in the future, there will be 2.4 million new cases and 2.2 million deaths in Asia due to LC in 2050.
Therefore, anti-smoking campaigns and public awareness campaigns about health risks of smoking are
urgently required to stop and reverse the smoking epidemic in Asia.

Today, molecular genetic studies are becoming an integral part of diagnosing the type and kind of
oncological pathology in order to develop an optimal individual treatment plan for the patient.

In its fundamental review Saller J.J., Boyle T.A. [7], consecrated the current most clinically relevant
aspects of thoracic molecular pathology. Historically, genomic alterations (GAs) that were considered
drivers in LC were interrogated in panels using an a la carte approach with techniques such as Sanger
sequencing, pyrosequencing, immunohistochemistry (IHC), and fluorescence in situ hybridization (FISH),
which limited reportable GAs to select genes. Mutations in EGFR and translocations in the ALK gene and
the ROS1 gene were the first three alterations recognized as clinically actionable drivers, and comprised
the majority of the initial clinical genetic testing in LC. As the use of next-generation sequencing (NGS)
became more cost-effective and widely used, it revealed additional actionable GAs. Evidence has accu-
mulated to prove that NGS is an accurate technology with performance that is concordant or better than
conventional methods. Advances in information about actionable GAs from comprehensive genomic pro-
filing (CGP) has propelled precision medicine forward with the aim to provide evidence-based interpreta-
tion of GAs for targeted therapy. The increase in the number of genes and GAs covered by NGS has ex-
panded the variety of GAs identified as actionable in LC. A shift toward NGS-based testing in advanced
LC has decreased the number of LC cases where a driver is not identified. Increasingly, case reports de-
scribe patients with novel drivers identified by NGS that would not have been identified if they were
evaluated solely by hotspot-based panels. The researchers point out that historically, LC was divided cat-
egorically into non-small-cell LC (NSCLC) (~85%) and small-cell LC (SCLC) (~ 15%) by pathologist review
of hematoxylin and eosin (H&E) stained slides. NSCLC is a heterogeneous category of entities that in-
cludes lung adenocarcinoma (LUAD) as the most common histologic cancer type (~50%), squamous cell
carcinoma of the lung (SqCCL) as the second most common type (~30%), large-cell lung carcinoma
(LCLC) (~10%), and combinations of histologic phenotypes such as adenosquamous carcinoma (ASC),
and rare histologic entities, such as atypical carcinoid (AC) tumor, bronchial gland carcinoma, and sarco-
matoid carcinoma, collectively accounting for the remaining types of NSCLC (~10%). In clinical practice,
LC patients typically undergo an initial biopsy to determine whether there are histomorphologic features
on H&E that are able to diagnostically distinguish between NSCLC or SCLC. Performance of IHC typically
will assist in determining the subtypes of NSCLC. IHC that favors NSCLC that is LUAD is typically positive
for CK7 and TTF-1, and negative for p63, CK5/6, and p40. IHC that favors NSCLC that is SqCCL is typically
positive for p63, CK5/6, and p40 and negative for TTF-1 and CK7. The art of establishing a diagnosis may
be challenging as many pathologists are aware that, in practice, some tumors might not have «read the
book» regarding conventional IHC staining patterns. In such cases, other special stains such as mucin can
assist (e.g., mucin is typically positive for LUAD, and negative for SqCCL). ASCs are a rarely encountered
tumor that is biphasic, meaning there is a component that is LUAD and a component that is SqCCL. These
components by definition have at least 10% each of malignant squamous and glandular components.
Neuroendocrine IHC markers (CD56, chromogranin, and synaptophysin) are typically positive for neuro-
endocrine carcinomas such as SCLC and LCLC. In NSCLC, the tumor proportion score (TPS) for PD-L1 as
determined by IHC (e.g., PD-L 1 IHC 22C3 pharmDx) assists in determining eligibility for immunotherapy.
While tissue is submitted for NGS, rapid testing for mutations in EGFR, KRAS, and BRAF are selectively
tested via a rapid method such as pyrosequencing, while rearrangements in ALK and ROS1 can be rapid
identified via FISH. When NGS results are made available, these results can corroborate the results of
rapid testing, and potentially provide other GAs that may be actionable targets.

Oncogenotypes are molecular alterations that include genomic mutations, alterations that cause
dysregulation in mRNA expression, dysregulation in expression of miRs, and epigenomic changes. As NGS-
based DNA sequencing has become increasingly available, the knowledge about different types of muta-
tions that are potentially actionable beyond the genetic biomarkers with associated FDA-approved tar-
geted therapies has expanded. An oncogene is a gene in which activating mutations confer gain-of-func-
tion to a gene, which ultimately promotes oncogenesis. Conversely, a tumor-suppressor gene is a gene in
which inactivating mutations confer loss-of-function to a gene, which ultimately promotes oncogenesis.
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In this paper, our colleagues detailed genomic, transcriptomic, epigenomic and proteomic differences
between different histological types of LC relevant to research and therapeutic strategies [7].

Next, we will consider issues of early diagnosis of LC, including, of course, screening.

As noted, Lam S. et al. [8], low-dose CT (LDCT) screening for LC substantially reduces mortality
from LC, as revealed in randomized controlled trials and meta-analyses. This review is based on the ninth
CT screening symposium of the International Association for the Study of LC, which focuses on the major
themes pertinent to the successful global implementation of LDCT screening and develops a strategy to
further the implementation of LC screening globally. These recommendations provide a five-year
roadmap to advance the implementation of LDCT screening globally, including the following: 1) establish
universal screening program quality indicators; 2) establish evidence-based criteria to identify individuals
who have never smoked but are at high-risk of developing LC; 3) develop recommendations for inci-
dentally detected lung nodule tracking and management protocols to complement programmatic LC
screening (LCS); 4) integrate artificial intelligence and biomarkers to increase the prediction of malig-
nancy in suspicious CT screen-detected lesions; and 5) standardize high-quality performance artificial
intelligence protocols that lead to substantial reductions in costs, resource utilization and radiologist
reporting time; 6) personalize CT screening intervals on the basis of an individual’s LC risk; 7) develop
evidence to support clinical management and cost-effectiveness of other identified abnormalities on a
LCscreening CT; 8) develop publicly accessible, easy-to-use geospatial tools to plan and monitor equitable
access to screening services; and 9) establish a global shared education resource for LC screening CT to
ensure high-quality reading and reporting.

Barta J.A. et al. [9] in their work they emphasize that, lung nodules are frequently detected on
LDCT scans performed for LC screening and incidentally detected on imaging performed for other rea-
sons. There is wide variability in how lung nodules are managed by general practitioners and subspecial-
ists, with high rates of guideline-discordant care. This may be due in part to the level of evidence under-
lying current practice guideline recommendations (primarily based on findings from uncontrolled studies
of diagnostic accuracy). The primary aims of lung nodule management are to minimize harms of diag-
nostic evaluations while expediting the evaluation, diagnosis, and treatment of LC. Potentially useful
tools such as LC probability calculators, automated methods to identify patients with nodules in the elec-
tronic health record, and multidisciplinary team evaluation are often underused due to limited availabil-
ity, accessibility, and/or provider knowledge. Finally, relatively little attention has been paid to identify-
ing and reducing disparities among individuals with screening-detected or incidentally detected lung nod-
ules. At the same time, lung nodules may be identified on chest scans of individuals who undergo LC
screening (screening-detected nodules) or among patients for whom a scan was performed for another
reason (incidental nodules); although the vast majority of lung nodules are not LC, it is important to have
evidence-based, standardized approaches to the evaluation and management of a lung nodule, the pri-
mary aims of lung nodule management are to diagnose LC while it is still in an early stage and to avoid
unnecessary procedures and other harms.

In Kazakhstan, methods for improving the early diagnosis of such a formidable disease as LC are
also being actively developed. Including this method [10]. The aim of this study was to present the base-
line results of a pilot project conducted to evaluate the effectiveness of LC screening using LDCT in re-
gions with excessive radon levels in the Republic of Kazakhstan. In total, 3671 participants were screened
by low-dose chest CT. Current, former, and never-smokers who resided in regions with elevated levels of
radon in drinking water sources and indoor air, aged between 40 and 75 with no history of any cancer,
and weighing less than 140 kg were included in the study. All lung nodules were categorized according
to the American College of Radiology Lung Imaging Reporting and Data System (Lung-RADS 1.0). Overall,
614 (16.7%) participants had positive baseline CT findings (Lung-RADS categories 3 and 4). Seventy-four
cancers were detected, yielding an overall cancer detection rate of 2.0%, with 10.8% (8/74) stage | and
a predominance of stage lll (59.4%, 44/74). Women never-smokers and men current smokers had the
highest cancer detection rates, at 2.9% (12/412) and 6.1% (12/196), respectively. Compared to never-
smokers, higher odds ratios (OR) of LC detection were found in smokers (OR,2.48; 95% confidence inter-
val [Cl], 1.52 to 4.05, p<0.001) and former smokers (OR, 2.32; 95% Cl, 1.06 to 5.06, p=0.003). The most
common histologic type of cancer was adenocarcinoma (58.1%).

Ning J. et al. [11] in their study provide data showing that the prognosis of patients with LC at
different clinical stages differs significantly. The five-year survival rate of stage IA groups can exceed
90%, while patients with stage IV can be less than 10%. Therefore, early diagnosis is extremely important
for LC patients. This research focused on various diagnosis methods of early LC, including imaging screen-
ing, bronchoscopy, and emerging potential liquid biopsies, as well as volatile organic compounds,
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autoantibodies, aiming to improve the early diagnosis rate and explore feasible and effective early diag-
nosis strategies. Let us dwell in more detail on endoscopic methods of diagnosing LC for verification of a
malignant tumor. Nowadays, pathological diagnosis has been regarded as gold standard for diagnosing
cancer. There are several methods for obtaining histological specimens, including bronchoscopy, ultra-
sound or CT-quided percutaneous lung biopsy. Among them, bronchoscopy has been developed rapidly
and widely recognized in recent years. It not only expands the field of vision for diagnosis, but also im-
proves the efficiency of diagnosis. So, the following types of endoscopic diagnostics of LC are distin-
guished:

1. White light bronchoscopy (WLB). It is mainly used for early detection and diagnosis of central LC,
and the diagnosis rate can reach more than 95% in detecting high-grade dysplasia or worse. However,
for some mucosal, submucosal early lesions and preneoplastic lesions, the diagnosis rate is very low.

2. Autofluorescence bronchoscopy (AFB). The operating principle of AFB is that different spectrum
emerge in normal tissues, dysplasia and carcinoma in situ. As an important means for early detection of
bronchial premalignant lesions, some studies have proposed that compared with sputum cytology, the
sensitivity of AFB to detect hyperplasia and metaplasia was higher. Regardless of the results of sputum
cytology, AFB can be recommended to high-risk patients. Moreover, when combined with spiral CT, spu-
tum examination or WLB, AFB can obviously enhance the diagnosis rate of premalignant lesions and car-
cinoma in situ.

3. Narrow band imaging (NBI). NBI is an imaging technique that can visualize vascular morphology
and mucosal structure. Analysis indicated that NBI has higher sensitivity (80%), specificity (84%), and
diagnostic odds ratio (31.49%) than AFB when detecting premalignant airway lesions; NBI was also su-
perior to WLB in detecting early and invasive LC, visual drawing of point blood vessel visual pattern highly
supported adenocarcinoma histology of LC and tortuous vessels favored squamous cell cancer. Therefore,
when examining lung-occupying lesions with NBI, not only can the diagnosis rate be improved, but also
the pathological type can be evaluated initially. So, in the detection of early LC, NBI can be used as an
effective method.

4. Endo-bronchial ultrasound (EBUS). EBUS combined with a special aspiration biopsy needle can
be used for real-time ultrasound guided transbronchial needle aspiration biopsy, namely EBUS-TNAB.
Compared with traditional diagnosis strategies, EBUS-TNAB can shorten the time for treatment decisions
and may improve the survival of LC patients without increasing costs.

Now, regarding this pathology in our country at the republican level. The incidence of LC in the
Republic of Kazakhstan in 2023 was 19.5 (30.6 - men; 8.8 - women) per 100 thousand population (20.1
-in 2022), which in absolute numbers amounted to 3873 people (3925 cases - a year earlier), taking the
2nd rank place in the general population, second, of course, only to breast cancer. The proportion of
cases with a diagnosis established for the first time in life, recorded by oncological organizations was
10.5% (11.2% - in 2022). At the same time, 2974 men fell ill (proportion - 18.4%, 1 rank place), women
- 899 (proportion - 4.3%, 9 rank place) [12]. The LC level is above the national average in 9 regions of the
country: North Kazakhstan - 42.3 (the highest level); Karaganda - 36.5; East Kazakhstan - 34.6; Akmola
-32.6, Pavlodar - 32.5; Kostanay - 30.9; West Kazakhstan - 27.1; Abay - 24.3; Aktobe - 21.7. This indicator
is below the national average in 11 regions: Turkestan - 8.4; (the lowest level); Mangistau - 9.5; the city
of Shymkent - 10.6; Zhambyl - 11.5; Almaty - 13.6; Kyzylorda - 14.7; the city of Almaty - 15.1, Zhetysu -
15.9; the city of Astana - 16.4,; Atyrau - 17.6; Ulytau - 18.1 regions per 100 thousand population. Mortality
from this pathology was 10.3 (men - 16.7; women - 4.1) per 100 thousand population. In the structure of
causes of death of persons of both sexes in 2023, this pathology continues to occupy a leading position
(1st rank place), both in men, amounting to 23.7% (1626 people), and in the general population, amount-
ing to 15.8% (2046 people). For women, this figure was 6.9% and 4th rank place.

The regions with the mortality rate from LC above the national average (10.3 per 100,000 popu-
lation) are: East Kazakhstan - 22.4 (maximum level); Abay - 19.5; Pavlodar - 18.2;, North Kazakhstan -
16.0; Karaganda - 15.5; Akmola and West Kazakhstan - 14.6; Kostanay - 11.6. The lowest rates were
recorded in Turkestan - 4.0 (minimum level); Mangistau - 5.7; the city of Shymkent - 6.5; Atyrau - 6.7,
Kyzylorda - 7.0; Almaty - 8.0; Aktobe - 8.4; Zhambyl - 8.9, Zhetysu - 9.2, in the city of Almaty - 9.4, Ulytau
-9.5;in the city of Astana - 10.1 regions per 100 thousand population [12].

The number of deaths from LC, not registered with oncological organizations and diagnosed post-
humously in the Republic of Kazakhstan in 2023 amounted to 83 people; at the same time, the specific
weight was 2.1% and this is the 5th rank place, as in the previous year.

At the same time, the one-year lethality rate was 37.2%, taking the 6th rank place among all nos-
ological forms of malignant neoplasms. At the same time, the ratio between one-year lethality and
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neglect (stage IV) was, as in 2022, 1.4. At the same time, we recall that the farthest from "1" is the worst
ratio between the indicators of one-year lethality and neglect.

Now, regarding preventive examinations. It should be noted that during large-scale preventive ex-
aminations of the population in 2023, significantly more patients with malignant neoplasms were ac-
tively identified than in 2022. This is 25,193 patients versus 23,623 patients identified in 2022, i.e.
+6.6%. This is due to the further abatement of the epidemiological situation with coronavirus and the
increased availability of preventive care for the population. The proportion of patients identified during
preventive examinations increased from 62.0% to 62.4% of the total number of patients identified per
vear.

As for LC, the early detection of this pathology during preventive examinations increased from 33.6
to 35.2%. The number of newly diagnosed LC patients registered with oncology organizations was 3,754
patients (3,821 patients in 2022). At the same time, the absolute number of LC patients identified during
preventive examinations was 2,213 people (2,088 a year earlier), and the proportion was 59.0% and
54.6%, respectively. 779 people out of 2,213 are patients with stages I and Il (in 2022 - 702 patients out
of 2,088). The proportion of LC patients identified at early stages, as indicated above, was 35.2% versus
33.6 a year earlier.

Of course, when analyzing the epidemiological situation, early diagnosis indicators are very im-
portant issues. The regions where the proportion of patients with early stage | of the pathology in ques-
tion is above the national average (9.5% - 8th place among the worst indicators together with malignant
lymphomas) include the following: North Kazakhstan - 27.5% (the best indicator); Karaganda - 19.3%;
Akmola - 13.4%, Ulytau - 12.5%, Astana city - 11.7%, Kyzylorda - 11.4%. West Kazakhstan region is on
par with the national average. The lowest indicators of early diagnosis were recorded in Zhambyl and
North Kazakhstan - only 2.2%; Atyrau - 2.4%; Aktobe - 3.0%, Abay - 4.2%, Mangistau - 5.5%,; Almaty city
- 5.6%,; Kostanay - 6.0%; Almaty - 6.4%; Shymkent city - 7.1%; Pavlodar - 7.5%, East Kazakhstan - 8.2%
and Zhetysu - 8.3% regions of the country [12].

Unfortunately, for a number of reasons, which include objective reasons, only every fourth patient
with LC is detected in the early (I-1) stages of this pathology.

The regions where the proportion of patients with LC detected at stages I-Il is above the national
average (28.0% - 6th rank place "from the bottom") include the following regions. The uncontested
leader is the North Kazakhstan region, where every second patient with this formidable disease is de-
tected in the early stages (50.0%). Next come: Akmola - 36.2%; Aktobe - 35.1%; Kyzylorda - 35.0%;
Zhetysu - 34.3%,; Almaty city - 30.5%,; West Kazakhstan - 29.1%, Astana city - 29.0% and Kostanay -
28.6% regions. Low rates of early diagnosis were recorded in Mangistau - 13.7% (the worst result in the
country); Almaty - 15.8%, Turkestan - 16.2%, East Kazakhstan - 19.8%; Abay - 21.0%, Ulytau - 22.5%,
Pavlodar - 24.7%; Karaganda - 25.2%,; Shymkent city — 26.0%; Atyrau - 26.8% and Zhambyl - 27.3% re-
gions [12].

As is clearly seen from the above data, there is a very large spread in early diagnostic rates across
the country, from very good to dismal. Of course, it is necessary to take into account migration processes
and other factors that affect early diagnostic rates, but nevertheless, the results obtained give reason
not to stop there, both for oncologists and pulmonologists, general practitioners, since improving the
rates of early diagnostics of malignant tumors, as one of the main postulates and one of the main tasks
of medicine in general, continues to be relevant today. The proportion of stage IV LC among all nosolog-
ical forms of malignant neoplasms was 26.5%. Unfortunately, in this indicator, LC is higher than all other
localizations, second only to pancreatic cancer. At the same time, as was said above, the proportion of
patients with LC detected at stages I-ll was 28.0%, which indicates that the overwhelming majority of
patients with LC were detected at locally advanced with loco-regional lesions - stage Ill of the disease.
This stage was 45.5%, i.e. almost half of all patients, and we know what aggressive, often complex treat-
ment is used for such a spread of the oncological process and what a disappointing prognosis is for these
patients.

As for the average republican indicator of the proportion of stage IV (26.5%), against this back-
ground, Turkestan - 46.4%; Abay - 43.4% and Ulytau - 40.0% regions stand out. They are followed by:
Akmola - 35.0%; Karaganda - 33.8%, the city of Astana - 33.2%; Zhetysu - 32.4%; Kostanay - 31.9% and
other regions. The lowest proportion of stage IV LC was noted in the North Kazakhstan region, where
this figure was 12.6% [12].

The morphological verification rate of the disease in the country was 77.2%. The leaders in this
aspect with a 100% rate are Zhambyl and Ulytau regions,; then come Almaty (92.6%), Atyrau (90.2%),
the city of Shymkent (87.4%), the city of Astana (84.6%), Karaganda (84.5%), Turkestan (84.4%), Abay
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(83.2%), Kostanay (83.1%), East Kazakhstan (78.0%) regions. Aktobe region is on par with the national
average. This indicator is below the national average in the following regions: Kyzylorda (37.4% - the
worst indicator in the republic), the city of Almaty (54.8%), Pavlodar (65.7%), Akmola (68.3%), Mangi-
stau (71.2%), North Kazakhstan (74.8%), Zhetysu (75.0%) and West Kazakhstan (76.0%) regions [12].

The total number of patients with malignant neoplasms registered with specialized oncology or-
ganizations of the republic continued to grow and by the end of 2023 amounted to 218, 186 people, with
an increase of 6.0% compared to the level of the previous year (2022 - 205,822, +5.8%). The overall
incidence rate of malignant neoplasms increased by 3.9%, from 1055.3 to 1096.4 per 100 thousand
people. The growth of this indicator is due to both the increase in the incidence and detection of pathol-
ogy, and the increase in the survival rate of cancer patients. In addition, statistical data on patients diag-
nosed with malignant neoplasms, who have been under observation for 5 years or more and continue to
be observed in 2023, showed that the number of patients under observation by oncological organizations
in Kazakhstan for over five years continued to grow and at the end of the reporting year amounted to
117,616 people, with an increase of 6.2% (2022 - 110,790 people, +6.6%) (form No. 7).

One cannot ignore such an important clinical aspect as the coverage in the Republic of Kazakhstan
of special treatment for patients diagnosed with LC for the first time in their lives. In 2023, the number
of hospitalizations for all nosological forms of malignant tumors in oncological organizations of the coun-
try amounted to 108,252 cases (2022 - 101,095), with an increase of 7.1% compared to the previous
vear, which is associated with a constant increase in the number of cancer patients, improvement of the
standardization of oncological care, and the development of palliative and restorative services. At the
end of 2023, the absolute number of patients with LC who completed specialized treatment was 1,448
people, continuing treatment - 1,102 patients. In percentage terms, the following results were obtained
by methods and types of treatment. Only 21.3% of patients received surgical treatment, only radiation -
4.6%, only drug treatment - 25.0%, combined - 3.2%, complex - 38.0% and chemo-radiation - 5.6%.

Further, regarding the five-year survival rate of patients. As for LC, at the end of 2023, 7,119 peo-
ple or 35.8 per 100 thousand of the population were registered with the dispensary. At the end of 2022,
there were 6,702 patients or 34.4 per 100 thousand of the population, respectively.

At the same time, the mortality rate of the observed contingents in 2023 decreased compared to
the previous year and amounted to 28.7% in 2023 (31.6% in 2022).

The five-year survival rate of patients with LC was 55.4% in 2023 and 55.3% in 2022 [12].

Summarizing the above, we can conclude that LC, along with breast cancer, continues to firmly
occupy a leading place from year to year among all existing malignant tumors of other localizations. At
the same time, taking into account a number of factors, the indicators of early diagnosis do not allow
oncologists to "sleep peacefully”, since the locally advanced stage Ill, which significantly prevails over all
stages, in addition to the prevalence itself, gives a large number of complications due to the location of
vital centers and tissue structures near the primary focus and locoregional metastases. Variability and
veiling of symptoms, their similarity with various non-core processes, leads to neglect of the disease. All
this requires both oncologists and, first of all, primary health care workers and, of course, pulmonologists,
phthisiologists to increase the level of oncological alertness, inform the population about early symptoms
that may indicate this pathology or the onset of proliferative changes and conduct high-tech diagnostic
measures, including for the purpose of differential diagnosis and, as a result, timely treatment. People
from the risk group are recommended to visit a pulmonologist annually and, if necessary, undergo an
examination. Epidemiological assessment of the situation with LC in our country suggests that there are
sometimes significant differences in the regions not only in incidence rates, but also in the parameters of
early diagnosis and mortality from this pathology. In connection with the above, this pathology continues
to be a serious problem of modern clinical oncology.
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Abstract

This study looks at how critical thinking helps pre-service English language teachers become
more competent professionals. Critical thinking is crucial for English instructors in today's varied
and quickly changing educational environment because it allows them to reflect, adjust, and make
well-informed judgments that improve their efficacy as teachers. This study investigates how in-
corporating critical thinking into teacher education programs helps prepare aspiring English teach-
ers with vital competencies like reflective practice, problem-solving, decision-making, and flexibil-
ity. The effect of critical thinking on the professional development of pre-service teachers was eval-
uated using a mixed-methods approach that included surveys and interviews.

The results emphasize the value of critical thinking in developing thoughtful, flexible, and
self-assured English teachers. Time restrictions and a lack of organized pedagogical frameworks
are two of the difficulties educators encounter when incorporating critical thinking into ELT pro-
grams, according to the research. The need for curriculum reform, professional development, and
improved critical thinking resources in ELT training programs are highlighted in the recommenda-
tions for resolving these issues.

Keywords: critical thinking, professional competence, English language teaching, reflective
teaching, problem-solving, decision-making, pre-service teacher education, pedagogical adapta-
tion.

Introduction

In the context of globalization, where the capacity to instruct a varied student body is crucial, the
professional competency of English language instructors is becoming more and more significant. English
teachers need to have a variety of abilities in addition to language proficiency, such as critical thinking,
reflective teaching, problem-solving, and decision-making. These abilities are essential for handling diffi-
culties in the classroom as well as creating a positive learning atmosphere where students are motivated
to interact meaningfully with language.

The ability to methodically assess information, challenge presumptions, and take into account
many viewpoints is known as critical thinking, and it has emerged as a key component of contemporary
teaching methods. Critical thinking helps teachers in the field of English language teaching (ELT) to eval-
uate classroom dynamics, modify their methods to accommodate the varied requirements of their stu-
dents, and encourage higher-order thinking about language and its usage. Additionally, critical thinking
helps teachers reflect on their teaching methods, modify their methods in response to student input and
learning objectives, and keep refining their methods.

This study looks into how critical thinking helps pre-service English teachers become more compe-
tent professionals. It looks at how critical thinking supports fundamental teaching abilities such lesson
planning, classroom management, flexibility, and reflective practice. The study seeks to offer a thorough
grasp of the influence of critical thinking on ELT by tackling the following research questions:

1. How does critical thinking contribute to the development of professional competence in English
language teaching?

2. What challenges do educators face in incorporating critical thinking into pre-service ELT train-
ing programs?
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3. How can teacher education programs be restructured to prioritize critical thinking and foster
reflective practice among future English teachers?

Literature Review

In educational theory, critical thinking has been extensively studied, and its significance in teacher
preparation has been widely recognized (Brookfield, 2012; Paul & Elder, 2014; Ennis, 2011). Using im-
portant research and theoretical frameworks that investigate how critical thinking shapes reflective and
adaptable teachers, this review looks at the connection between professional competence and critical
thinking in the context of teaching English.

Critical Thinking and Reflective Practice in ELT

One of the most important components of professional competency in English language instruc-
tion is reflective practice. The idea of the "reflective practitioner," first proposed by Schon (1983), high-
lights the significance of teachers continuously evaluating their methods in order to enhance instruction
and adjust to shifting classroom conditions. Reflective practice in ELT entails teachers evaluating their
own classes’ efficacy, comprehending the elements that go into successful language acquisition, and
modifying their methods as needed to improve student outcomes.

Because it allows instructors to assess their teaching strategies, challenge their presumptions, and
consider different teaching philosophies, critical thinking is essential to the development of reflective
practice. According to Brookfield (2012), critical thinking enables educators to go beyond memorization
and approach language instruction in a more deliberate and engaging manner. Strong critical thinking
abilities increase a teacher's likelihood of reflecting on their experience, identifying areas for growth, and
putting those changes into practice to improve student outcomes.

Reflective practice is especially crucial in the context of ELT since language acquisition is a dynamic
and intricate process that calls for teachers to be flexible and sensitive to the requirements of their stu-
dents. Teachers who practice reflection are better able to establish inclusive learning environments, ac-
commodate the varied language origins of their students, and cultivate a critical inquiry culture in the
classroom.

Critical Thinking and Problem-Solving in Language Teaching

Another essential element of professional competence in ELT is problem-solving. In the classroom,
teachers frequently deal with a variety of issues, such as controlling disruptive behavior and addressing
the pupils'varying levels of language competency. Teachers can address these problems methodically by
using critical thinking to weigh various viewpoints and potential answers before making conclusions.

Effective problem-solving requires critical thinking because it pushes educators to examine issues
in-depth, think through potential solutions, and base their judgments on logic and facts (Paul and Elder,
2014). This means that in order to enhance language acquisition, teachers must be able to analyze the
requirements of their students, determine which teaching methods work best, and modify their lessons
accordingly.

For instance, a teacher must choose between grouping pupils according to ability or mixing them
together to promote peer learning in a classroom where students have different degrees of language
proficiency. The teacher can make an informed choice that best supports student achievement by using
critical thinking to analyze the advantages and disadvantages of each strateqy, take into account the
possible effects on learning outcomes and student engagement, and more.

The Role of Critical Thinking in Teacher Education

Teacher education programs play a critical role in developing the professional competence of fu-
ture educators, and the integration of critical thinking into these programs is essential for preparing
teachers to meet the demands of modern classrooms. Nonetheless, studies indicate that teacher prepa-
ration programs may fail to adequately emphasize critical thinking (Abrami et al., 2015). Rather, a lot of
teacher preparation programs place more of an emphasis on teaching strategies and material under-
standing than they do on cultivating the critical thinking abilities necessary to evaluate and modify ways
of learning

According to Abrami et al. (2015), in order to better prepare aspiring educators for the demands
of the classroom, critical thinking skills development should be given top priority in teacher education
programs. Critical thinking can be incorporated into theoretical coursework and hands-on teaching ex-
periences to accomplish this. For instance, greater opportunities for pre-service teachers to critically re-
flect on their teaching methods, examine case studies of difficult classroom situations, and take part in
conversations that promote critical thinking about pedagogical techniques may be incorporated into
teacher education programs.
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Furthermore, more detailed guidance on how to teach pupils to think critically should be included
in teacher education programs. According to research by Paul and Elder (2014), educators who have
received training in critical thinking pedagogy are better equipped to cultivate an environment of inquiry
and reflection in their classrooms, which in turn encourages students to consider the language they are
learning and its application in authentic contexts.

Methods

Research Design

This study utilized a mixed-methods approach to investigate how pre-service English teachers de-
velop their professional competence through critical thinking. Because it enables the gathering of both
quantitative and qualitative data, the mixed-methods approach is intended to provide a more thorough
understanding of the ways in which critical thinking enhances professional competence in ELT.

Pre-service English teachers were given a survey as part of the study's quantitative component to
gauge their opinions on critical thinking and how it helps them improve as teachers. Semi-structured
interviews with ELT educators made up the qualitative component, which offered deep insights into the
difficulties teachers encounter while imparting critical thinking skills and how it is incorporated into
teacher education programs.

Participants

50 ELT educators who taught pedagogical courses and 200 pre-service English teachers from vari-
ous teacher education programs participated in the study. The pre-service teachers were selected be-
cause they were enrolled in courses that focused on using critical thinking to build professional compe-
tence. The ELT teachers were chosen based on their background in curriculum-based critical thinking
instruction. This varied group of participants made sure that the results included a wide variety of view-
points regarding the function of critical thinking in ELT.

Instruments

1. Surveys: The survey administered to pre-service teachers included questions designed to assess
their perceptions of critical thinking and its contribution to their professional competence. The survey
asked respondents to rate their confidence in various aspects of teaching, including problem-solving, de-
cision-making, classroom management, and reflective practice, and to describe how critical thinking ac-
tivities had influenced their development as educators.

2. Interviews: Semi-structured interviews with ELT educators were conducted to explore their ex-
periences and challenges in teaching critical thinking. The interview questions focused on how educators
incorporate critical thinking into their courses, the obstacles they face in doing so, and their perceptions
of how critical thinking supports the professional development of pre-service teachers.

Research Procedure

Pre-service teachers received the survey electronically, and an online platform was used to gather
their answers. Depending on the participants’ availability, either in-person or video conference interviews
with ELT educators were conducted. To find important trends and insights into the teaching of critical
thinking in ELT programs, the qualitative data from the interviews was thematically examined, while the
quantitative data from the questionnaires was subjected to descriptive statistics.

Results

Students' Perceptions of Critical Thinking and Professional Competence

Pre-service English teachers overwhelmingly acknowledged the value of critical thinking in advanc-
ing their professional competence, according to the survey results. 90% of all the 200 respondents said
that their teacher education program'’s critical thinking activities enhanced their capacity to resolve is-
sues in the classroom and modify their pedagogical approaches to accommodate a variety of student
demands. Furthermore, 88% of participants said that critical thinking enabled them to choose more ap-
propriate teaching methods for students with different levels of language competency, especially when
it came to language education.

One respondent, a pre-service teacher in an urban middle school, noted:

"Critical thinking activities really helped me develop my ability to assess classroom situations and
make decisions on the spot. For example, when a lesson wasn't going well, | was able to reflect on why
and make adjustments in real time. That kind of flexibility is something | hadn't fully appreciated before."

The results of the survey also showed that pre-service instructors were more assured of their ca-
pacity to evaluate their methods and modify them in response to student input. According to almost 85%
of respondents, critical thinking activities prompted them to practice reflection, which they believed was
crucial to enhancing their ability to teach.
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75% of respondents said that critical thinking aided them in coming up with plans for controlling
student conduct and fostering a supportive learning environment in the classroom.

One participant explained:

"Critical thinking made me more aware of how different students respond to different teaching
methods. Instead of just reacting to disruptions, | started thinking about the underlying reasons for stu-
dent behavior and how [ could adjust my teaching to keep everyone engaged.”

These findings suggest that critical thinking not only enhances pre-service teachers' pedagogical
skills but also fosters a sense of confidence and flexibility crucial for managing the complexities of the
classroom.

Educators' Experiences with Teaching Critical Thinking

According to ELT educators interviewed, there is broad agreement regarding the value of critical
thinking in fostering professional competence. Critical thinking is crucial for equipping aspiring English
teachers to fulfill the demands of the contemporary classroom, according to all 50 instructors. But a lot
of teachers also pointed out that incorporating critical thinking into their curricula might be very difficult.

The lack of time to devote to critical thinking was one of the most commonly mentioned difficul-
ties. The need to cover a lot of material in teacher preparation programs, which frequently left little time
for critical thinking exercises, was a source of irritation for many educators. As one educator explained:

"We're expected to cover so much material—language theory, pedagogy, classroom manage-
ment—and it feels like critical thinking is always at risk of being sidelined. But in reality, it's one of the
most important things we can teach our students."

The absence of organized frameworks for teaching critical thinking was another issue that educa-
tors highlighted. Although many acknowledged its significance, respondents said there were insufficient
tools or guidelines to support them in properly teaching these skills. As one educator noted:

"We know that critical thinking is important, but there aren't always clear guidelines on how to
teach it in a way that's meaningful for our students. We need more support in terms of professional
development and resources to help us integrate critical thinking into our courses."

Despite these obstacles, the majority of educators concurred that critical thinking is essential to
producing analytical, flexible, and self-assured English teachers. Strong critical thinking abilities were
linked to increased reflective practice, proactive problem-solving, and the ability to modify teaching strat-
egies to suit the requirements of their pupils, according to numerous reports.

Challenges in Incorporating Critical Thinking into ELT Curricula

Despite the obvious benefits of critical thinking in ELT, the study found a number of obstacles to
its incorporation into programs for teacher preparation. Lack of time to devote to critical thinking exer-
cises was one of the most commonly mentioned difficulties. Many educators voiced their worry that there
was frequently little opportunity for critical thinking in teacher preparation programs due to the obliga-
tion to cover a wide range of material.

The absence of organized frameworks for teaching critical thinking in the context of ELT was an-
other major obstacle. Teachers pointed out that although there is a lot of research on the value of critical
thinking, there isn't much specific advice on how to effectively teach these abilities in language classes.
This disparity suggests that more materials and chances for professional growth that emphasize critical
thinking pedagogy are required.

Discussion

The results of this study emphasize the important part critical thinking plays in helping pre-service
English instructors become more competent professionals. Critical thinking is essential to effective teach-
ing practices in an increasingly complex and diverse educational environment, as evidenced by the over-
whelming acceptance of its value among educators and pre-service teachers.

Enhancing Pedagogical Skills and Confidence

The findings show how vital critical thinking activities are for improving pre-service teachers'con-
fidence and pedagogical abilities. A more flexible and responsive teaching workforce may result from
incorporating critical thinking into teacher education, evidenced by the observed gains in their capacity
to address issues in the classroom, modify their teaching strategies, and reflect on their work. This is
consistent with previous research that highlights the value of critical thinking in developing productive
reflective practice (Brookfield, 2012; Schén, 1983).

Addressing Challenges in Curriculum Integration

Significant obstacles still stand in the way of incorporating critical thinking into ELT programs,
despite its well-recognized importance. Many teacher education programs may place more emphasis on
content delivery than the development of critical thinking abilities, as seen by the worries around time
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limits and the lack of formal frameworks. This runs the danger of marginalizing critical thinking in favor
of more conventional teaching strategies, as the interviews made clear.

Reforming teacher education programs to make critical thinking a core part of the curriculum is
necessary to address these issues. In order to effectively teach critical thinking in the context of language
instruction, educators must have access to professional development materials. In order to improve pre-
service teachers' capacity to promote reflective and adaptable behaviors in their future classrooms, edu-
cators should better support the incorporation of critical thinking into their courses by creating explicit
norms and frameworks.

Fostering Reflective Practice and Adaptability

The findings of the study further demonstrate how critical thinking encourages reflective practice
and flexibility, both of which are essential to promote effective teaching. Creating inclusive and produc-
tive learning environments is facilitated by pre-service teachers'capacity to evaluate students' needs and
modify their teaching methods in response to reflective evaluation. As teachers become more receptive
to the varied backgrounds and learning styles of their pupils, this flexibility not only helps the teachers
but also improves student engagement and achievement.

In this regard, developing capable, introspective, and flexible teachers requires incorporating criti-
cal thinking into English language teacher education. Educational institutions must give critical thinking
top priority in their curricula and offer strong support to teachers so they can effectively teach these
essential skills in order to overcome the difficulties this study has revealed. The long-term impacts of
critical thinking on professional competence and the best ways to successfully integrate it into teacher
education programs require more investigation.

Conclusion

The findings indicate that professional competence in English language teacher education is devel-
oped through critical thinking. Pre-service teachers develop their problem-solving skills, classroom adapt-
ability, and capacity to manage the complexity of varied educational situations through critical thinking
exercises. The importance of integrating critical thinking into teacher preparation programs is demon-
strated by data from surveys and educator interviews.

A number of obstacles need to be addressed before critical thinking may be completely included
into teaching methods. To properly teach these abilities, educators require more tools, training, and as-
sistance, and educational institutions have to include space in their curricula for critical thinking exer-
cises. Teacher education programs can better equip aspiring teachers to succeed in their careers by ad-
dressing these issues.

The subsequent research should concentrate on pinpointing precise methods to get beyond these
obstacles, like creating organized frameworks for teaching critical thinking that are flexible enough to
be used in many settings. The long-term effects of critical thinking on teachers' professional achievement
also require more research, especially in regards to their efficacy and flexibility in a quickly evolving edu-
cational environment. Both teachers and students stand to gain from an understanding of this relation-
ship, which can offer insightful information for curriculum creation and pedagogical methods.
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THE ROLE OF DUOLINGO IN EFL VOCABULARY LEARNING
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Abstract

This theoretical article explores the role of Duolingo in EFL vocabulary learning, focusing on
its motivational and pedagogical impact from the learners' perspective. Drawing on recent
research conducted in diverse EFL contexts, the discussion highlights how Duolingo has gamified
structure, accessibility, and integration of repetition-based tasks contribute to increased learner
engagement and vocabulary retention. Key studies reveal that learners value Duolingo for its user-
friendly interface, emotional encouragement through rewards, and its potential to reinforce
classroom vocabulary through self-paced mobile practice. While not a substitute for formal
instruction, Duolingo appears to function as a meaningful supplementary tool for vocabulary
mastery, particularly when supported by teacher guidance and aligned with curricular goals.

Introduction

Vocabulary acquisition remains one of the most fundamental and challenging aspects of English
as a Foreign Language (EFL) instruction. In traditional classroom settings, limitations such as time
constraints, curriculum rigidity, and student anxiety often hinder vocabulary retention and active use. As
mobile-assisted language learning (MALL) gains momentum, platforms like Duolingo are increasingly
being adopted by students and teachers as tools to address these challenges.

Duolingo, one of the most widely used language-learning platforms, provides learners with an
interactive and gamified environment for vocabulary practice through tasks like translation, matching,
and listening. Its appeal lies in its accessibility, user-friendly interface, and motivational features such as
streaks and rewards. These elements have been reported to enhance learner engagement and foster
autonomous learning habits outside the classroom (Jaelani & Sutari, 2020; Almusharraf, 2020).

Recent studies have sought to understand how learners experience Duolingo not only as a
vocabulary tool but also as part of their broader language learning strategies. Research by Anggraeni
and Degeng demonstrated that learners responded positively to Duolingo's capacity to support
vocabulary mastery through engaging features, intuitive access, and interactive feedback mechanisms.
Their findings emphasize that learners particularly appreciated the gamified format, which incorporated
translation, matching, fill-in-the-blank, and pronunciation tasks and elements that made vocabulary
practice feel more enjoyable and accessible. Importantly, many students in their study associated
Duolingo with reduced anxiety and increased motivation, viewing it as a tool that allowed for repeated
exposure to relevant vocabulary in a familiar and low-pressure environment (Anggraeni & Degeng, 2024).

This insight is significant in light of Duolingo’s design philosophy, which prioritizes independent
learning through repetition and immediate correction. However, while the authors affirm the tool’s
motivational benefits, their study also reveals potential limitations in long-term learner engagement due
to repetitive task formats and external distractions from mobile device use. This suggests that although
learners report enthusiasm in the early stages, sustained motivation may require external structuring or
blended approaches.

Building on this idea, Linh and Yen argue that such digital tools cannot fully replace guided
instruction and must be strategically embedded into the curriculum to support meaningful learning. In
their view, Duolingo’s value increases when teachers actively scaffold students’ use of the platform,
encourage reflection, and align app activities with lesson objectives. Their study among high school
teachers in Vietnam underscores the importance of equipping learners with strategies for self-
monitoring, vocabulary goal setting, and evaluation. Without this mediation, the risk of shallow or
passive engagement increases significantly (Linh & Yen, 2022).

From a critical perspective, this highlights an essential distinction between autonomy and
unsupported self-direction. While Duolingo fosters a sense of learner control, true autonomy as defined
in contemporary language pedagogy depends on the ability to make informed decisions, evaluate
progress, and apply knowledge beyond the digital space. Therefore, the teacher’s role remains central in
helping learners transfer in-app vocabulary knowledge into authentic communication contexts. The
findings of Linh and Yen serve as a timely reminder that digital tools must be integrated not only
technically, but also pedagogically.
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Complementing these perspectives, Tahir and Tafat explored students’ attitudes toward Duolingo
in an Algerian university context. Their qualitative findings revealed that learners overwhelmingly
perceived the app as a motivating and user-friendly tool. Students reported that the app’s reward system,
progress tracking, and short daily tasks supported habit formation and vocabulary consistency, especially
in contrast to traditional textbook-based instruction. However, the researchers also noted that learners
viewed Duolingo as a supplementary method rather than a comprehensive replacement for formal
language learning. Many participants indicated that although the app was helpful for memorizing words,
it lacked the depth needed for advanced grammar or nuanced language use (Tahir & Tafat, 2021).

Critically, this aligns with the broader discourse on gamified language learning tools: while they
succeed in promoting frequency and exposure, they often fall short in fostering deeper linguistic
competence unless supplemented by teacher-led instruction or peer interaction. In our context, this is
particularly relevant for Kazakhstani high school learners, where motivation to engage in autonomous
learning varies widely and classroom integration remains the key factor influencing learning outcomes.
Therefore, it becomes clear that Duolingo’s effectiveness lies not in its standalone design, but in how
educators and learners co-construct its use as part of a broader learning strategy.

1. Duolingo and Gamification in Vocabulary Practice

Gamification has become a widely recognized strategy in language learning tools, and Duolingo
exemplifies this trend through its reward-based learning design. According to Almusharraf (2021),
gamified learning environments promote intrinsic motivation by offering low-stress, repetitive exposure
to new vocabulary. Through daily streaks, XP points, and in-app achievements, Duolingo encourages
students to engage with vocabulary regularly and independently. This sense of accomplishment and
continuous progress is central to maintaining learner interest, particularly for younger or beginner-level
users.

Duolingo’s interface further enhances motivation by visually representing achievement and
providing instant feedback. Unlike traditional classroom settings, where correction might induce anxiety
or embarrassment, the app normalizes errors as part of the learning process. This safe digital
environment promotes a more resilient learner mind-set and supports experimentation with unfamiliar
vocabulary items.

Moreover, the gamified experience reinforces habit formation through short, frequent
interactions. Learners can complete lessons in under ten minutes, making it easier to maintain daily
practice. The sense of routine, combined with the rewarding system, helps embed vocabulary through
spaced repetition. This has been shown to significantly improve retention, particularly when learners
receive immediate feedback and can retry incorrect answers without penalty. The playful and challenge-
based structure of Duolingo also aligns well with current educational psychology models, which highlight
the role of dopamine-driven reward systems in sustained learning behaviours.

In addition, competitive elements such as leader boards and weekly challenges foster social
motivation, especially among adolescent learners. Friendly competition with classmates or global users
adds an extra layer of engagement, encouraging students to persist and return to the app consistently.
These features create not just a learning task, but also a motivational cycle—where effort is visibly
rewarded and improvement becomes tangible.

Together, these gamification principles contribute to an environment where vocabulary practice is
not only consistent and repetitive but also emotionally rewarding and behaviourally sustainable. The
success of Duolingo in this context illustrates the broader pedagogical potential of game-informed digital
design for foreign language vocabulary acquisition.

2. Learner Autonomy and Personalized Practice

Another advantage of Duolingo lies in its support for autonomous learning. Jaelani and Sutari
(2020) emphasize that Duolingo’s design allows users to select topics of interest, revisit lessons, and set
personal goals all key components of learner autonomy. As a result, learners are more likely to develop
regular language habits and take ownership of their vocabulary-learning journey.

Tahir and Tafat (2021) report that students appreciated being able to learn at their own pace
without the pressure of classroom timelines. They highlight that this flexibility is particularly valuable for
learners who struggle with traditional instructional methods or who feel discouraged in competitive class
environments. While autonomy is not equally effective for all learners, those with strong self-regulation
skills appear to benefit the most from Duolingo’s independent learning structure.

Moreover, Duolingo provides frequent feedback and progress indicators such as crowns,
completion bars, and strength meters. These features not only guide learners through their own learning
paths but also encourage regular self-evaluation. For many students, this independence fosters greater



XV INTERNATIONAL SCIENTIFIC CONFERENCE. TORONTO. CANADA. 20-21.05.2025

persistence, as they are not dependent on teacher validation or classroom pacing. The app also allows
for repeated exposure to vocabulary in varied forms, enabling learners to spend more time on difficult
areas without fear of falling behind their peers.

However, learner autonomy is not without its challenges. As noted by both Jaelani and Sutari
(2020) and Tahir and Tafat (2021), some students may lack the self-discipline or digital literacy to
maintain consistent engagement on their own. For this reason, teacher scaffolding or blended learning
models may be essential in supporting students who are new to autonomous digital learning.
Nonetheless, when autonomy is matched with appropriate support, Duolingo can be a powerful tool in
building learner independence and enhancing vocabulary acquisition.

3. Integration with Formal EFL Instruction

Although Duolingo functions as a stand-alone tool, its greatest impact may be realized when
integrated with formal classroom instruction. Linh and Yen (2021) stress the importance of teacher
mediation in guiding Duolingo use and aligning it with curricular goals. They argue that while the app
provides foundational exposure to vocabulary, its pedagogical effectiveness increases when combined
with communicative classroom tasks that promote active language production.

Teachers can enhance the app’s value by incorporating Duolingo vocabulary into speaking or
writing exercises, or by encouraging reflection through vocabulary journals and discussion. This dual
approach bridges the gap between passive digital learning and meaningful language use. Moreover, the
teacher’s role in monitoring student progress and addressing misconceptions ensures that mobile
learning remains focused and relevant.

Furthermore, integrating Duolingo into classroom instruction allows educators to address the
app's limitations. For example, Duolingo often lacks authentic conversational context or topic alignment
with national curricula. Teachers can contextualize vocabulary introduced in Duolingo through role-play
activities, storytelling, and project-based tasks that provide deeper cognitive engagement. As Linh and
Yen (2021) point out, such integration strengthens vocabulary transfer from recognition in the app to
production in real-life communication.

Additionally, coordinated use of Duolingo across units or grade levels can create a coherent
vocabulary development plan. By assigning specific modules aligned with classroom content—such as
"Environment" during a science-integrated unit—teacher’s foster cross-curricular reinforcement. This
strategic use transforms Duolingo from an individual tool into a shared learning experience that connects
home-based learning with in-class performance.

Collaborative reflection activities, such as peer vocabulary games, classroom Duolingo leader
boards, or student-led vocabulary mini-lessons, can further enrich the app’s classroom integration. When
used this way, Duolingo supports not only independent language acquisition but also a more dynamic
and interactive classroom culture.

4. Learners’ Perception and Emotional Experience

Recent studies also emphasize the positive emotional impact of Duolingo on EFL learners.
Anggraeni and Degeng (2024) found that students associate Duolingo with enjoyment, ease, and
reduced learning anxiety. The gamified structure and character-based feedback were described as
encouraging and even entertaining, transforming vocabulary practice into a low-pressure experience.

These findings are important because emotional engagement plays a key role in vocabulary
acquisition. Learners who enjoy the process are more likely to persist, explore, and take risks in language
use. The shift from obligatory memorization to enjoyable repetition contributes to deeper vocabulary
retention and more application that is confident.

Conclusion

Theoretical perspectives from recent literature indicate that Duolingo offers valuable support for
EFL vocabulary learning, particularly through its motivational design, learner autonomy, and potential
for classroom integration. While it cannot replace comprehensive instruction, Duolingo functions
effectively as a supplementary tool that promotes engagement, repetition, and emotional involvement.
To maximize its benefits, educators should consider combining its use with guided classroom practice and
reflective tasks. By doing so, they can create a more balanced learning environment that supports both
independent learning and communicative competence.
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INGLIZ TILI TA'LIMINING TRANSFORMATSIYASI VA LEKSIKANI O ‘'RGATISHDA RAQAMLI
TEXNOLOGIYALARNI AHAMIYATI

Madmusayev Jaxongir Muxtorali o‘gli
Namangan davlat universiteti tayanch doktoranti

Abstract

This article analyzes the transformation of English language education in higher educational
institutions and the significance of digital technologies in teaching vocabulary. The author
emphasizes the necessity of shifting from traditional knowledge-based approaches to innovative
pedagogical methods that are development-oriented and student-centered. The article also
provides specific practical recommendations for effective English language instruction in a digital
environment, highlighting the advantages of digital technologies in enhancing vocabulary
acquisition, pronunciation, and communication skills. Furthermore, the role of multimedia and
interactive resources in increasing motivation and interest in learning English is examined.

Abstract

Ushbu maqolada oliy o‘quv yurtlarida ingliz tili ta’limining transformatsiyasi va leksikani
o'gitishda ragamli texnologiyalarning ahamiyati tahlil gilingan. Muallif ingliz tili ta’limida
an’anaviy bilimlarga asoslangan yondashuvdan rivojlanishga asoslangan, talabalarni markazga
go‘yuvchi innovatsion pedagogik usullarga o’tish zarurligini ta’kidlaydi. Shuningdek, magolada
ingliz tilini ragamli muhitda samarali o’qitish bo'yicha aniq amaliy tavsiyalar beriladi, ragamli
texnologiyalarning lug‘at boyligini oshirish, talaffuz va mulogot ko‘nikmalarini rivojlantirishdagi
afzalliklari ko'rsatiladi. Bundan tashqari, multimedia va interaktiv resurslarning ingliz tilini
o'rganishdagi motivatsiya va gizigishni oshirishdagi roli tahlil gilinadi.

Keywords: English language education, vocabulary teaching, digital technologies, university
education, pedagogical transformation, interactive learning, multimedia.

Kalit sozlar: ingliz tili ta’limi, lug‘at o‘gitish, ragamli texnologiyalar, universitet ta’limi,
pedagogik transformatsiya, interaktiv o‘qitish, multimedia.

KIRISH

Oliy o‘quv yurtlaridagi ta’'lim faoliyatining muhim tarkibiy gismi bo‘lgan ingliz tili ta’limi keng
gamrovga ega bo lib, ko ‘p sonli talabalarnio z ichiga oladi. Uning ta’lim samaradorligi nafaqat talabalar
uchun akademik o ‘sish va kelajakdagi rivojlanishga boglig, balki universitetning obro‘si va uzoq muddatli
rejalariga ham ta’sir giladi. Shu sababli, barcha oliy o ‘quv yurtlari ragamli texnologiyalarni universitet
ingliz tili ta’limida qollashga katta ahamiyat berishmogda, aynigsa COVID-19 pandemiyasi
boshlangandan beri universitetlarda ingliz tili ragamli ta’limi amaliyoti yanada kengaytirilmogda. Ammo
afsuski, tegishli tadgigotlar amaliyot bilan bir gatorda rivojlanmayapti. Bu narsa ingliz tili ta’lim
faoliyatining chuqurlashuvini cheklaydi va ko ‘pchilik darslar yuzaki va oddiy takrorlashlarga yoki
mexanik vazifalarga aylanadi hamda tezkor va samarali xulosa chiqarish yoki tahlil gilishdan mahrum
bo ladi.

TADQIQOT METODOLOGIYASI

Ushbu dissertatsiya ishi “Ragamli ta’lim mubhitida talabalarga ingliz tili leksikasini o‘rgatish
metodikasi” mavzusi atrofida jamlangan bo lib, quyidagi savollarni o ‘rganishga intiladi: Universitet ingliz
tili ta’limining transformatsiyasining mohiyati nima? Universitet ingliz tili ta’limida ragamli
texnologiyalarni qo‘llashning aniq amaliyotlari ganday? Qanday qiyinchiliklarga duch kelinmogda?
Universitet ingliz tili ta'limidagi ragamli qo llanmalarning asosiy omillari nimalardan iborat? Ushbu
sawollar nazariy tadqgiqgotlar bilan amaliy tajribalarni birlashtirishga garatilgan bo lib, universitet ingliz
tili ta’limining muvaffagiyatli transformatsiyasini amalga oshirish uchun asos va kafolatlardir.

ADABIYOTLAR TAHLILI

Universitet ingliz tili ta’limining o ‘zgarishi va uning ragamli mohiyatini o rganar ekanmiz quyidagi
fikr mulohazalarga to‘xtalib o ‘tish zarurligini angladik. Universitet ingliz tili ta’limining o ‘zgarishi, ingliz
tili ta’limining umumiy shaklida asosli o ‘zgarish va tuzatishlarni anglatadi. Xususan, giymat yo ‘nalishi,
ta’lim jarayoni va ta’lim munosabatlari universitet ingliz tili ta’limining o ‘zgarishini tushunish uchun
uchta muhim o ‘lchovdir [1].
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Universitet ingliz tili ta’'limining o ‘zgarishi giymat yo ‘nalishida bilimga asoslangan yondashuvdan
rivojlanishga asoslangan yondashuvga o ‘tishni amalga oshirishni talab giladi. O ‘tgan yillar davomidaolib
borilgan ta’lim amaliyoti shuni ko ‘rsatdiki, bilimga asoslangan ta’lim goyasi talabalar ijodiy fikrlash
qobiliyatini ochishga yordam bermaydi, shuningdek, ta’lim munosabatlari va natijalari tezda
ozgarayotgan zamon talablariga javob bera olmaydi. Bunga nisbatan rivojlanishga asoslangan
yondashuv nafagat talabalar jismoniy va ruhiy rivojlanishini muhim deb biladi, balki ularning umrbod
mustaqil o’rganish qgobiliyatini ham shakllantirishni magsad giladi hamda talabalarning shaxsiy
xususiyatlari va ehtiyojlariga qarab xilma-xil va individual ravishda rivojlanishni izlashni nazarda tutadi
[2].

Ta'lim jarayonining o zgarishi asosan uchta sohada:

- ta’lim subyektlarining tuzilishi pedagog/ustoz markazidan talaba markaziga o ‘tish;

-organish holatini passiv qabul gilishdan faol o rganishga o ‘tkazish;

- ta’lim modelini yagona modeldan ko ‘p gatlamli modelga aylantirish kabi bo ‘lishi mumkin.

Talabalar dars jarayonining egasi bo ‘lishi va faol tarzda mustaqil ravishda o ‘rganishi - bu ta’lim
Jjarayonining markaziy jihati hisoblanadi. Ko‘p qgatlamli ta’lim modellarini go llash esa oxir-ogibatda
ta’lim jarayonidagi o ‘zgarishni amalga oshirishning amaliy nuqtasi sifatida xizmat giladi. Universitet
ingliz tili ta’limi aslida tilni ishlab chigish bilan bir gatorda madaniyatni ishlab chigishni ham anglatadigan
faoliyatdir [3].

Universitetda ingliz tili o‘gitish amaliyotida ragamli texnologiyalar o‘quv mazmuni, o ‘rganish
resurslari, ta’'lim usullari va baholash kabi sohalarda qo ‘llanilishi mumkin. Bu esa ta’lim faoliyatining
muvaffaqiyatlio ‘tishiga va yaxshi ta’lim natijalariga erishishga yordam beradi.

O ‘gituvchilar darslik, tagdimot (PPT), testlar va boshqa ta’lim materiallarini ragamlashtirib, tala-
balarga yanada qulay o‘rganish resurslarini taqdim etishi mumkin. O ‘gituvchilar dars mazmunini PPT
Voki videoga aylantirib, har haftalik darslar, go‘shimcha o‘gish materiallari, tinglov materiallari va
og‘zaki mashqlarni kiritishi mumkin. Bu esa talabalar uchun mavzularni qayta ko rib chigish va tartibga
solishni osonlashtiradi. O ‘gituvchilar dars PPT yoki videolarini platformaga yuklab go ‘vishi mumkin, bu
esa talabalar ularni har doim ko ‘rib chigib, o ‘rganishga imkon beradi. Shuningdek, internetdan dars bilan
bog'lig sifatli resurslarni topish ham mumkin; masalan, O ‘zbekiston-Amerika dialogi rasmiy sayti tomoni-
dan taklif etiladigan ingliz tilidagi tinglash va o ‘gish materiallari, BBC yangiliklari va CNN videolari kabi

[4].

Lug‘atni o gitishda so zlarning talaffuzi, yozilishi va foydalanishini o‘yinlar va gizigarli kontent bi-
lan birlashtirish orqali so ‘zlarni o‘rganishni zerikarli bo lib qolishini oldini olish mumkin. Ba'zi universi-
tetlar inglizcha so ‘zlarni o' rgatishda animatsiya va o'yinga asoslangan usullarni go llab-quvvatlaydi; bu
esa talabalarning qizigishini oshiradi hamda ularning bilimlarini mustahkamlashga yordam beradi.
O'qgituvchilar turli tilshunoslik dasturlari yoki ilovalardan foydalanib ovoz yoki tasvir asosida so ‘zlarni
o‘rganishga oid interaktiv darslar yaratishi mumkin; bunda ovoz tanib olish texnologiyasidan foyda-
langan holda talabalar uchun mustaqil nazorat qilish imkoniyati yaratiladi. Shunday qilib, talabalar nafa-
qat haqiqiy sharoitda talaffuz va tinglash ko ‘nikmalarini oshirish imkoniyatiga ega bo ‘ladi, balki hagigiy
vaziyatlarda tilni ishlatishga doir mashg‘ulotlarga ham ega bo ‘ladi. Bundan tashqari, ba’zi onlayn ingliz
tilini o‘rganish saytlarida qizigarli ingliz tilidagi mashqglar va interaktiv o‘yinlar mavjud bo‘lib, ular
Memrise, Duolingo va BBC Learning English kabi saytlar orgali talabalarga yengilrog muhitda lug‘atlarini
rivojlantirishga yordam beradi [5].

O ‘RGANISH RESURSLARINING BAHAM KO ‘RILISHI

E-learning (elektron ta’lim), MOOC (masshtabli ochiqg onlayn kurslar) kabi usullar orqali ta’lim
resurslarini baham ko ‘radigan platformalarni yaratish magsadga muvofiqdir; bu esa resurslardan ken-
groq foydalanishni ta’minlaydi. Misol uchun, Xitoy universitetlari MOOC - Milliy sifatli kurslar onlayn
platformasi hozirgi kunda 800 dan ortiq mahalliy oliy ta’lim muassasalari bilan hamkorlik qilib
kelmoqda; bu platformada universitet ingliz tili bilan bog'liqg taxminan 40 ta kurs mavjud bolib, unda
umumiy kurslar, yozma ishlar, o ‘gish materiallari, og‘zaki ifoda gilish va madaniyatlararo alogalar kabi
turli mavzular mavjuddir.

Pekin texnika universitetining "Universitet tajribasi" nomli kursida dars video materiallari kichik
gismlarga ajratilgan bo ‘lib quyidagi bosgichlardan iborat:

1) "Damolish va sekin boshlash"o ‘gituvchi hikoya aytib yoki suhbat qurib talabalarni matn mavzusi
bilan tanishtiradi;

2) "Bu nima haqida?" Matn bosgichma-bosqich tushuntiriladi;

3) "Yangi so ‘zlarni o ‘rganamiz" [6].
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O ‘gitish usullarining xilma-xilligi

Onlayn ta’lim, interaktiv ta’lim, shaxsiylashtirilgan ta’lim kabi usullardan foydalanish orqali ingliz
tilini o ‘qitishni yanada boyitish, talabalarning dars jarayonida faol ishtirok etishini ta’minlash mumkin.
"Yuqori dars" ilovasi, Tencent Meeting, QQ guruh darslari kabi vositalar bu jarayonda keng qo ‘llaniladi.
"Yuqoridars"- Tsinghua universiteti tomonidan ishlab chigilgan kuchlivaoddiy ishlatish uchun qulay dars
vordamchi platformasidir. Bu platforma onlayn va oflayn o ‘qitish muhitlarini birlashtirib, o ‘qituvchi va
talabalar o ‘rtasida yanada samarali mulogot va o rganishga imkon beradi.

Ushbu dastur slaydlarni kiritishni qo ‘llab-quvvatlaydi, bu esa an’anaviy qora doska o ‘qitishini
slaydlar bilan o‘qitishga aylantiradi. Shuningdek, dastur real vaqt rejimida savol-javob interaktivligini
qgo ‘llab-quvvatlaydi va talabalar uchun tafsilotlarni ko ‘rish imkonini beradi. Talabalar dars materiallarini
qayta ko'rib chigishi mumkin bolib, bu ularga tezda bilimlarni mustahkamlashga yordam beradi.
Dasturda shuningdek kuchli ma’lumotlar tahlil gilish imkoniyatlari mavjud bo ‘lib, u talabalar faoliyatini
(darsdan oldin — dars davomida — darsdan keyin) kuzatishga yordam beradi hamda ularning uy
vazifalari bajarilish holatini individual ravishda tahlil gilishga imkon yaratadi.

Masalan, Xindistonning bir viloyat universitetida barcha multimedia sinflariga ushbu dastur
o rnatilgan bo lib, mikrofonlar kabi jihozlar bilan ta’minlangan. Universitetda "Yuqori dars" vositasidan
foydalanish metodikasi bo‘yicha bir necha marotaba treninglar o ‘tkazilgan. 2022-yilning birinchi
yarmida pandemiya davrida barcha talabalarga ushbu dasturlarni o’z qurilmalariga yuklab olish
so‘ralgan edi va hozirgi kunga kelib universitetning deyarli yarim qismi ingliz tilidagi ta’limda ushbu
uslubni qo ‘llayapti. Ushbu model nafagat o‘qituvchilarga talabalarning darsga gatnashishini tezda
aniglash imkonini beribgina gqolmay, balki ularga ba’zi bilimlar va resurslarni baham ko ‘rishga ham
yordam beradi [7].

TA'LIMNI BAHO LASHNI CHUQURLASHTIRISH

Ragamli texnologiyalar ta’limni baholashning chuqurlashtirilishi uchun yanada ko ‘proq vositalar
va imkoniyatlar yaratishi mumkin. Onlayn ta’lim platformalari talabalarning o ‘gish ma’lumotlari va fikr-
mulohazalarni to ‘playdi; masalan, talabalar tomonidan sarflangan vagt, jarayon, savol-javob holati va
videolarni tomosha qilish kabi ma’lumotlarni yig‘adilar. Ushbu ma’lumotlar o ‘gituvchilarga talabalarni
yaxshiroq tushunishga yordam beradigan ko ‘plab yo ‘nalishlarda maslahatlar beradi [8].

Universitetlarning ingliz tili ta’limining o ‘zgarishida ragamli ilovalarining kalit omillari va kelajakda
kutilayotgan rivojlanish jarayoniga to xtalib o ‘tar ekanmiz quyidagilarni bayon qilish magsadga muvofigq.

Yuqgorida aytib o'tilganidek, ragamli texnologiyalar universitet ingliz tili ta’'limining o ‘zgarishida
tobora muhim rol o ‘ynamogda, ammo ayrim muammolar ham e’tibordan chetda golmasligi kerak. Bu
esa bizni ragamli ilovalardagi ba’zi kalit omillarga e’tibor berishga undaydi, shunda bu muammolarni
oldini olish yoki salbiy ta’sirini kamaytirish mumkin. Shulardan ikki nugta aynigsa diqgatga sazovordir

[9].

Birinchisi, ta’lim muassasalari boshgaruv tizimini rivojlantirish. Universitet ingliz tili ta’limi butun
universitet miqyosida amalga oshiriladigan ta’lim faoliyatidir, shuning uchun har bir oliy o ‘quv yurtlari
yuqgori darajadagi loyihani tayyorlashi, insoniy, moddiy va moliyaviy resurslarni samarali qilib ishlatishi
kerak, shuningdek, kadrlar tayyorlash, ta’lim nazariyasi bo 'vicha muhokamalar va ragamli infratuzilmani
tashkil etishda xodimlar, ta'lim rejalashtiruvi, ilmiy tadqiqot, xizmat ko '‘rsatish va turli fakultetlar
birgalikda ish olib borishi zarur.

Ikkinchisi, kadrlarni tayyorlash dasturlarini yaratish. Universitet ingliz tili ta’limining o ‘zgarishi va
umuman olganda oliy o ‘qitish jarayonidagi islohotlarning kaliti "talabalarni markazga go ‘ygan" ta’lim
goyasini to liq aks ettirishdir. Bu esa massali ta’limni individullashtirilgan ta’lim bilan birlashtirishni talab
qgiladi. Shuningdek, an’anaviy darslardan aralash tarzda o ‘qitishga o ‘tishni faollashtirish zarur bo ladi va
o'gituvchi va talabalar o'rtasida tenglik, mulogot va hamkorlikka asoslangan munosabatlarni
rivojlantirishga intilish kerak. Ta'lim baholash usullarida esa o ‘gituvchilarning darsdagi samaradorligini
baholash mezonlarini ishlab chiqish, talabalar akademik natijalarini baholash qgoidalari kabi narsalarni
tuzib chigish orqali muntazam ravishda talabalar tomonidan bajarilgan ishlarning baho tizimidagi
ulushini oshirib borish lozimdir.

Raqamli platformalardan foydalanib zamonaviy texnologiyalar yordamida talabalarning onlayn
o ‘qish jarayonlarini monitoring qilish va baholash orgali har bir talabaning o ‘rganish faoliyatigaoid katta
ma’lumotlar bazasini yaratish mumkin bo ‘ladi; bu esa o‘qituvchilarga aniqroq dars berishga garor
qgilishda yordam beradi. Axborot texnologiyalarining universitet ingliz tili ta’limi islohotidagi roli tobora
kuchayib bormoqda; bu jarayonning oldinda kelayotganligi aniqdir.
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Ko 'p funksiyali multimedia — rasm, matn va ovozni birlashtiruvchi vosita — an’anaviy doska va
o ‘chirg’ichdan farqli ravishda katta darajada qizigarli va jalb qiluvchi hisoblanadi. Bu esa talabalar ichida
kuchliorganish ishtiyogini uyg o ‘tadi hamda ularning faol ishtirokini rag'batlantiradi.

Ingliz tilini yaxshi o ‘rganishning kaliti, talabalarni inglizcha fikrlashga o ‘rgatishda yotadi, so zlarni
o ‘rganish ham shundaydir. Avvalgi ta’lim jarayonlarida ko ‘pincha tarjima usuli go llanilgan, talabalar
so zlarni o ‘rganish va eslab qgolishda faqat mexanik ravishda talaffuz gilish orqgali xotiralashgan, bu esa
so zlarning talaffuzi, shakli va ma’nosining bir-biridan ajralishiga olib keldi. Talabalar ko ‘pincha o ‘qishni
va yozishni bilsalar-da, ulardan foydalanishni bilmaydilar; bu holatning asosiy sababi esa ona tili orgali
tarjima qilish uslubidan foydalanilishidir va bu O zbekiston talabalari uchun ingliz tilini o°‘rganishdagi
asosiy muammo bo lib kelmogda.

Ko ‘p media yordamida ta’lim berish talabalarga to liq ingliz tilidagi yaxshi o ‘qish muhitini yaratadi.
Bu endi zerikarli xotira emas, balki ushbu so ‘zlarni tasviriy va aniq narsalarga bog‘lash imkonini beradi.
Bu ta’lim jarayonining tasviriyligini va aniq bolishini sezilarli darajada oshiradi. Bu esa oliy ta’lim
talabalarining fikrlash xususiyatlari va tangidiy goidalariga mos keladi. Eng muhimi, bu talabalarni ona
tilining aralashuvidan saqlaydi va ularga to liq ingliz tilida ta’lim olish imkoniyatini yaratadi; shunday
qilib, talabalar ingliz tilida fikrlashni o ‘rganadilar.

Ta'limning mulogot gobiliyatini oshirish va talabalarni ingliz tilini erkin go ‘llashga o ‘rgatish.

Ingliz tili — bu bir til. Tili hagiqatan ham o ‘zlashtirish uchun ko ‘p migdorda eshitish va gapirish
mashg ulotlariga asoslanishi kerak. So ‘zlarni o ‘rganish ham shunga bog'liq. Talabalar bu so ‘zlarni puxta
egallashi va qo‘llay olishi uchun zerikarli o‘rganishdan qochishimiz kerak, balki talabalar uchun
hagigatga yagin mulogot mubhitini yaratishimiz lozim. Ta’limning mulogot jarayoni va amaliyligini
oshirib, talabalarni amaliy qo ‘llashda bilimni to‘g’ri tushunishga olib kelishimiz lozim. Shunday qilib,
talabalar katta so’z boyligini to’plab, ularning eshitish, gapirish, o‘gish va yozishga bo‘lgan umumiy
qobiliyatlarini yaxshilashga yordam beramiz.

Umuman olganda, leksika ingliz tilini o ‘rgatishda muhim bir gismdir va ingliz tilini o ‘rganishda kalit
hisoblanadi. Multimedia leksika ta’limida muhim ta’lim afzalliklariga ega bolib, darslarni gizigarli,
tasviriy va mulogotga yo ‘naltirilgan qilib rivojlantiradi. Bu esa avvalgi zerikarli va mexanik eslab golish
Jarayonlarini yanada hayotiy giladi, talabalarning ishtirok etish motivatsiyasini oshiradi va dars muhitini
faolroq giladi. Ammo bir vaqtning o ‘zida multimedia ba’zi cheklovlarga ham ega ekanligini obyektiv
ravishda tan olishimiz kerak. Biz uning afzalliklarini ko rish bilan cheklanmasligimiz kerak, balki uni to ‘lig
tushunib, ilmiy ravishda ishlatishimiz lozim.

Ingliz tili ta’limida lug‘atni o’rgatish, ma’lumki, eng muhim jihatlardan biridir, ammo bizning
kundalik darslarimizda lug‘at oqitish ko ‘pincha dars jarayonining zaif bo ‘lagi bo ‘ladi. Lug‘at sonining
ko ‘pligi tabiiyki, o ‘qitishni yanada murakkablashtiradi, lekin biz talabalarimizga tushuntirib berishimiz va
ularni egallashlariga erishmasak, darslik talablariga mos kelmaymiz.

XULOSA

Raqgamli texnologiyalar universitetlarda ingliz tilini o‘qitish jarayonining transformatsiyasida
tobora muhim rol o’'ynamoqgda. Mazkur maqolada ragamli ta’lim muhitida ingliz tili leksikasini samarali
o'qitish usullariga e’tibor qaratildi. Ingliz tilini o’qitishdagi an’anaviy bilimga asoslangan yondashuvdan
rivojlanishga asoslangan yondashuvga o’tish zarurati asoslab berildi. Shu orqali talabalar nafaqat nazariy
bilimlarni, balki mustaqil va kreativ tarzda o‘rganish ko’‘nikmalarini rivojlantirishi ta’kidlandi. Ragamli
texnologiyalar ta’lim mazmunini boyitish, resurslardan samarali foydalanish va talabalarni o‘gitish
jarayoniga faol jalb qilish imkoniyatini yaratadi. Animatsiya, interaktiv platformalar, multimedia
vositalari va onlayn resurslardan foydalanish ingliz tilidagi leksikani o‘gitishni giziqarli va samarali giladi.
Bunday yondashuv orqali talabalar ingliz tilida fikrlash va mulogot qilish qobiliyatlarini yaxshiroqg
rivojlantirishi mumkinligi ko‘rsatildi.

Shu bilan birga, ragamli texnologiyalardan foydalanishda yuzaga kelishi mumkin bo‘lgan
qgivinchiliklar va cheklovlarga ham e’tibor qaratish zarurligi ta’kidlandi. Universitetlarda ragamli
texnologiyalardan foydalanishni yanada takomillashtirish uchun, birinchidan, universitet boshgaruv
tizimida resurslarni optimal tarzda tashkil gilish va, ikkinchidan, o‘qituvchilarni tayyorlash dasturlarini
rivojlantirish kerakligi aytib o'tildi. Umuman olganda, ingliz tili leksikasini o‘gitishda ragamli
texnologiyalarni keng qo‘llash orqali universitetlarda ta’lim jarayonining sifati va samaradorligini oshirish
mumkin. Bu esa talabalar bilimining chuqurlashuvi va amaliy ko'nikmalarining rivojlanishini ta’'minlaydi.
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Abstract

The flipped classroom model has emerged as a promising alternative to traditional instruc-
tion, particularly in the context of English as a Foreign Language (EFL) teaching. By moving passive
learning components-such as lectures and grammar explanations-outside the classroom and dedi-
cating class time to interactive, communicative tasks, the model aims to enhance learner engage-
ment and speaking proficiency. This study investigates the implementation of the flipped class-
room approach among high school students in Kazakhstan and evaluates its effectiveness in im-
proving English speaking performance. A mixed-methods design was employed, involving 40 stu-
dents in the quantitative phase and 10 students in qualitative interviews. Findings indicate that
students in the flipped classroom setting demonstrated increased confidence, active participation,
and measurable improvement in their speaking skills compared to those taught through conven-
tional methods. The study highlights the pedagogical value of integrating digital tools and learner-
centered practices in secondary EFL education and offers practical recommendations for future
classroom implementation.

Keywords: flipped classroom, English speaking performance, EFL instruction, high school stu-
dents, Kazakhstan, technology-enhanced learning, communicative competence, learner-centered
approach

Introduction

In recent years, the landscape of education has undergone a significant transformation, with tra-
ditional teacher-centered methodologies gradually giving way to more learner-centered, technologically
integrated approaches. One such pedagogical innovation is the flipped classroom model, which inverts
the conventional structure of instruction by delivering theoretical content outside of class-typically
through videos or online materials-and dedicating in-class time to interactive, practical activities. This
approach aims to foster student autonomy, deepen comprehension, and create more opportunities for
active learning.

The flipped classroom has gained considerable attention in the field of English as a Foreign Lan-
guage (EFL) instruction, where the development of communicative competence-particularly speaking
skills-remains a central goal. Traditional EFL classrooms often face time constraints that limit student
engagement in authentic speaking activities. By shifting the delivery of input to outside the classroom,
the flipped model allows educators to utilize class time more effectively for collaborative tasks, discus-
sions, and real-time language use. This reallocation of instructional time is especially relevant in contexts
where students have limited exposure to English beyond the classroom setting.

In Kazakhstan, the integration of innovative teaching methods is part of an ongoing effort to im-
prove the quality of English language education in secondary schools. However, the practical application
of the flipped classroom model, particularly its effectiveness in enhancing students’ speaking perfor-
mance, remains underexplored. As English proficiency becomes increasingly important for academic and
professional success, investigating pedagogical strategies that can promote oral communication skills is
both timely and necessary.

Therefore, this study seeks to examine the implementation of the flipped classroom model in high
school EFL instruction in Kazakhstan and evaluate its effectiveness in improving students’ English speak-
ing performance. The research aims to contribute to the growing body of knowledge on technology-en-
hanced language learning while offering practical insights for educators striving to create more dynamic
and communicative classrooms.

Literature Review

Theoretical Background
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The flipped classroom model is rooted in constructivist learning theory, particularly Vygotsky's so-
cial constructivism, which emphasizes the role of social interaction in cognitive development. In this
model, students engage with instructional materials (e.g., video lectures, readings) outside the class-
room, allowing in-class time to be used for active learning, peer collaboration, and teacher guidance. This
shift supports the development of higher-order thinking skills, such as analysis, synthesis, and application.

In the context of language education, the flipped classroom aligns with communicative language
teaching (CLT) principles, as it maximizes opportunities for authentic communication and interaction in
the target language. By reallocating classroom time to productive skills-especially speaking-the model
addresses one of the core challenges in EFL classrooms: limited time for oral practice.

Global Research on Flipped Classrooms

Numerous international studies have documented the positive impact of the flipped classroom on
language learning outcomes. For example, Mehring (2016) found that Japanese university students in a
flipped EFL classroom developed stronger speaking fluency and motivation. Similarly, Hung (2015) re-
ported that Taiwanese learners in a flipped English course showed improved speaking accuracy and con-
fidence. These studies suggest that the model not only enhances speaking skills but also fosters greater
learner autonomy and engagement.

Moreover, research indicates that technology integration in flipped learning environments in-
creases students’ access to materials and allows for personalized learning paths. Bergmann and Sams
(2012), pioneers of the flipped classroom, emphasized that the model enables differentiated instruction,
allowing students to learn at their own pace and receive targeted feedback during class.

The Flipped Classroom in Kazakhstan and Central Asia

While global literature on flipped learning is growing, studies in Central Asian contexts, particularly
Kazakhstan, remain scarce. Some recent efforts have explored the model in higher education, but few
have investigated its application in secondary EFL settings. Given the national emphasis on trilingual ed-
ucation and the integration of ICT into schools, the flipped classroom represents a promising, yet un-
derutilized, strategy for improving language instruction.

A recent study by Muratayev (2023) investigated secondary school teachers’ perceptions of the
flipped classroom approach in southern Kazakhstan. His findings highlighted both the pedagogical ad-
vantages and practical challenges of implementing flipped instruction, including issues of digital access
and teacher preparedness. While his study focused on perceptions rather than direct language outcomes,
it nonetheless provides important context for understanding how flipped learning is viewed and poten-
tially adopted in Kazakhstani schools. These insights underscore the need for empirical classroom-based
research, such as the present study, to assess the effectiveness of flipped instruction in improving stu-
dents’ speaking performance.

Research Gap and Rationale

Despite its global success, the implementation of the flipped classroom model in secondary EFL
classrooms in Kazakhstan remains under-researched. There is limited empirical data on how this ap-
proach affects speaking proficiency among high school learners, particularly in state schools where re-
sources, training, and time constraints may hinder innovation. This study aims to fill this gap by examining
both the pedagogical process and student outcomes in a local context, thereby contributing to a more
nuanced understanding of flipped learning in EFL instruction.

Methodology

Research Design

This study employed a mixed-methods research design to evaluate the implementation of the
flipped classroom model and its effectiveness in enhancing English speaking performance among high
school students. The combination of quantitative and qualitative approaches allowed for a comprehen-
sive analysis of both measurable improvements in speaking skills and students’ subjective experiences
within the flipped learning environment.

Participants

The participants were high school students in grades 10 and 11 from a public secondary school in
Kazakhstan. A total of 40 students participated in the quantitative phase of the study, which involved
pre- and post-tests to assess changes in speaking performance. An additional 10 students were selected
through purposive sampling for semi-structured interviews to gain deeper insights into their perceptions
of the flipped classroom experience. All participants had an intermediate level of English proficiency and
had prior exposure to traditional EFL instruction.

Procedures
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The intervention was conducted over a period of six weeks. During this time, students in the exper-
imental group engaged with video lectures, vocabulary presentations, and grammar explanations at
home through digital platforms. These materials were carefully curated and aligned with the national
curriculum standards for English. In-class time was dedicated to speaking-focused activities, such as role-
plays, debates, problem-solving tasks, and peer feedback sessions.

The control group, by contrast, followed the traditional instructional model, where new material
was presented in class and limited time was available for speaking practice. Both groups were taught by
the same instructor to maintain consistency in content delivery and classroom management.

Data Collection Instruments

e Pre-test and Post-test: A speaking assessment rubric, adapted from the CEFR (Common European
Framework of Reference for Languages), was used to evaluate students’ fluency, accuracy, vocabulary
use, pronunciation, and coherence before and after the intervention.

e Interviews: Semi-structured interviews were conducted with 10 students from the experimental
group. The interview questions focused on their experiences using flipped materials, perceived benefits,
challenges, and the impact of the model on their speaking confidence and participation.

e Observation Notes: The researcher also took observational notes during in-class activities to cap-
ture student engagement, interaction patterns, and classroom dynamics.

Data Analysis

Quantitative data from the speaking tests were analyzed using paired sample t-tests to determine
the statistical significance of the improvement in speaking performance. Qualitative data from inter-
views were subjected to thematic analysis, identifying recurring patterns and categories related to learn-
ers’ attitudes, challenges, and overall experience with the flipped model.

Findings

The quantitative analysis revealed a significant improvement in students’ English speaking perfor-
mance following the implementation of the flipped classroom model.

Table 1 - descriptive statistics

Speaking Component Pre-Test Mean (SD) Post-Test Mean (SD) Mean Difference
Fluency 2.60(0.90) 3.55(0.64) +0.95
Pronunciation 2.45(1.18) 3.45 (0.68) +1.00
Accuracy 2.50(1.22) 3.20 (0.85) +0.70
Overall Performance 2.58 (0.64) 3.43 (0.55) +0.85
Table 2 -paired-sample t-test outcomes
Component p-value Cohen’s d Effect Size
Fluency <.001 1.08 Large
Pronunciation <.001 0.97 Large
Accuracy <.001 0.85 Large
Overall Performance <.001 1.37 Very Large

Descriptive Statistics

As shown in Table 1, students demonstrated noticeable gains across all assessed speaking compo-
nents. The mean fluency score increased from 2.60 (SD = 0.90) on the pre-test to 3.55 (SD = 0.64) on the
post-test, indicating a mean difference of +0.95. Similarly, pronunciation improved from 2.45 (SD = 1.18)
to 3.45 (SD = 0.68), with a mean difference of +1.00. Accuracy scores also rose from 2.50 (SD = 1.22) to
3.20 (SD = 0.85), reflecting a +0.70 gain.

The overall speaking performance increased from 2.58 (SD = 0.64) on the pre-test to 3.43 (SD =
0.55) on the post-test, resulting in a mean gain of +0.85 points, suggesting a strong positive effect of the
flipped classroom model on students’ speaking abilities.

Inferential Statistics

Results of the paired-sample t-tests confirmed that these differences were statistically significant
across all speaking components, with p-values < .001 (Table 2). Furthermore, Cohen’s d values indicated
large effect sizes for fluency (1.08), pronunciation (0.97), and accuracy (0.85), with an overall perfor-
mance effect size of 1.37, categorized as very large. These findings suggest that the flipped classroom
model had a substantial impact on students’ speaking performance.

Qualitative Results

To complement the quantitative findings, semi-structured interviews were conducted with 10 stu-
dents from the experimental group to explore their perceptions of the flipped classroom model and its
influence on their English-speaking skills. Thematic analysis of the interview data revealed several key
themes:

1. Increased Speaking Confidence
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Most participants reported a noticeable boost in their confidence to speak English in class. They
attributed this to having prior exposure to lesson content through video materials, which allowed them
to feel more prepared and less anxious during speaking tasks.

“Before, | was afraid to speak because I didn’t understand the topic well. But watching the video
at home helped me feel ready.”

2. Better Use of Class Time

Students consistently highlighted the productive use of classroom time in the flipped model. In-
stead of passively listening to lectures, they engaged in communicative tasks such as discussions, role
plays, and collaborative activities.

“I like that in class we talked more and did group work. It helped me practice speaking more than
in traditional lessons.”

3. Autonomous Learning

The flipped classroom encouraged greater learner autonomy. Participants noted that they could
pause, replay, or review the video materials as needed, which helped them understand grammar and
vocabulary at their own pace.

“I could watch the video twice if | didn 't understand. In normal class, the teacher moves on quickly.”

4. Engagement and Motivation

Several students described a higher level of interest and motivation compared to traditional clas-
ses. They found the digital materials more engaging and appreciated the active, student-centered learn-
ing environment.

“It was more interesting because we were doing things, not just listening to the teacher all the
time.”

5. Challenges with Technology

Despite the positive feedback, some students mentioned challenges with access to technology or
distractions at home. A few expressed difficulty maintaining focus while studying independently.

“Sometimes | had problems with internet or didn’t understand everything in the video.”

Overall, the interview data supported the quantitative findings, indicating that the flipped class-
room model not only improved students' speaking performance but also contributed to increased confi-
dence, engagement, and learner autonomy. However, the results also suggest that successful implemen-
tation requires careful consideration of students' access to technology and support for self-regulated
learning.

Discussion

The findings of this study provide strong evidence that the flipped classroom model can signifi-
cantly enhance English speaking performance among high school EFL learners. The quantitative results
demonstrated notable improvements in fluency, pronunciation, accuracy, and overall performance, all
with statistically significant gains (p < .001) and large to very large effect sizes. These results align with
global studies (e.g., Hung, 2015; Mehring, 2016) that have reported improvements in students’ oral com-
munication skills following flipped instruction.

One key factor contributing to this success was the reallocation of class time from passive content
delivery to active language use. In the flipped model, students arrived to class already familiar with vo-
cabulary and grammar structures, allowing more time for speaking activities, peer collaboration, and
teacher feedback. This shift aligns with communicative language teaching (CLT) principles and supports
Wagotsky'’s theory of scaffolding within the zone of proximal development, as learners engaged in tasks
that were slightly beyond their current competence but achievable with support.

The qualitative data further reinforced these outcomes. Students reported increased confidence,
engagement, and autonomy-critical affective factors known to influence language learning success.
Many learners appreciated the flexibility of reviewing materials at their own pace and felt better pre-
pared to contribute during speaking tasks. However, some challenges were also noted, such as uneven
access to technology, internet issues, and difficulty managing time and motivation at home. These find-
ings highlight the importance of providing guidance in self-regulated learning and ensuring equitable
access to digital resources.

Importantly, the study responds to a gap in regional literature by offering empirical evidence from
the Kazakhstani secondary school context. While national education policy increasingly supports ICT in-
tegration, practical applications like the flipped classroom are still emerging in public school settings.
This study suggests that with appropriate support, such innovations can have a measurable and mean-
ingful impact on language proficiency.

Conclusion
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This study examined the implementation of the flipped classroom model in a Kazakhstani high
school and its effectiveness in improving English speaking performance. Using a mixed-methods ap-
proach, the findings revealed significant gains in fluency, pronunciation, and accuracy, as well as high
student satisfaction and increased confidence in speaking.

The results affirm that the flipped classroom is a pedagogically sound and effective approach for
fostering communicative competence in EFL settings. By freeing class time for interaction and leveraging
technology for content delivery, it creates a more engaging and student-centered learning environment.

However, successful implementation requires careful planning, teacher training, and attention to
technological equity. Future studies should explore long-term impacts, include larger and more diverse
samples, and investigate the integration of other language skills within flipped learning models.
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Abstract

This article explores the integration of artificial intelligence (Al) and speech training technol-
ogies in modern education, focusing on their role in improving learners' pronunciation, fluency, and
communicative competence. As educational practices evolve, Al-powered speech trainers offer
adaptive, real-time feedback and create personalized learning experiences that address individual
learner needs. These tools use advanced speech recognition, natural language processing, and ma-
chine learning algorithms to assess pronunciation accuracy, intonation, and rhythm, thereby fos-
tering more effective language acquisition. The study analyzes the pedagogical implications of
these tools in both classroom and autonomous learning settings. Emphasis is placed on their utility
in second language acquisition (SLA), especially for learners in non-native English-speaking coun-
tries, where access to natural language environments is limited. In addition, the article discusses
the challenges and ethical considerations of incorporating Al into teaching, such as data privacy,
teacher preparedness, and algorithmic biases. Through a theoretical and practical lens, this study
concludes that while Al speech trainers cannot replace human educators, they serve as powerful
supplementary tools that enhance the language learning experience and support the development
of speech proficiency.

Keywords: language acquisition, pronunciation improvement, adaptive learning, machine
learning in education, speech recognition tools, digital pedagogy, Al in language learning, s

In recent years, the global education sector has witnessed a paradigm shift driven by the rapid
advancement of digital technologies, among which artificial intelligence (Al) occupies a central place.
Within the domain of language education, particularly in teaching speaking and pronunciation skills, Al-
based tools and speech trainers have emerged as transformative instruments capable of enhancing the
quality, personalization, and efficiency of instruction. These technologies leverage sophisticated algo-
rithms based on machine learning, speech recognition, and natural language processing to simulate near-
human feedback and enable learners to practice speaking in a realistic, adaptive, and autonomous man-
ner.

Since 2022, the rapid evolution of generative artificial intelligence (Al) systems—most notably
ChatGPT—nhas spurred a surge of interest in their application across a wide range of educational con-
texts. These breakthroughs have reignited scholarly attention to earlier advances in natural language
processing and computer vision, now re-evaluated through the lens of teaching and learning innovation.
As a result, the integration of Al into education has become a dynamic area of interdisciplinary research.
Increasingly, studies are investigating how Al-driven tools—such as virtual assistants, intelligent learning
environments, behavior analytics platforms, and data-supported pedagogical systems—can support and
transform instructional practices [1].

Despite this optimistic trajectory, the widespread implementation of Al in classrooms has
prompted debate. Critics caution against potential downsides, including reduced pedagogical depth,
over-reliance on automation, and negative impacts on student cognitive and emotional development.
Nonetheless, much of the current academic discourse remains centered on the transformative promise
of Al technologies in enhancing educational outcomes.

Before the mainstream adoption of generative Al, educational Al applications were mainly limited
to automating routine academic tasks—such as personalized feedback, learning management, and au-
tomated grading. For example, Baker and colleagues (2019) documented how Al served three key edu-
cational stakeholder groups: students, instructors, and institutional leaders. Tools like the CENTURY plat-
form enabled learners to engage in adaptive, self-paced learning, while classroom software such as Class-
Charts supported educators by streamlining administration and monitoring performance trends. For
school administrators, Al-driven decision support systems offered valuable insights for managing institu-
tional effectiveness. However, these early Al systems had limited capacity to engage with higher-order
thinking skills or generate truly individualized learning content.
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With the rise of large language models, the educational landscape has shifted dramatically [2].
Generative Al systems—capable of producing human-like language, images, code, and even multimedia
content—now offer unprecedented flexibility and creative potential in instructional design. These tools
are expanding the range of possible learning scenarios, allowing teachers to automate content creation,
design differentiated learning paths, and devote more time to high-impact instructional strategies and
student mentorship.

A growing number of comprehensive reviews have mapped the trajectory of Al in education. Ng et
al. (2023), for instance, traced the incorporation of Al from higher education into K—12 classrooms and
emphasized a global trend toward embedding Al literacy in curricula. Chiu and co-authors (2023) high-
lighted both the opportunities and systemic challenges posed by Al technologies, noting their impact on
various pedagogical domains. Similarly, research by Crompton and Burke (2023) observed a surge in Al
adoption within tertiary education since 202 1, while Zawacki-Richter and colleagues (2019) provided a
structured overview of how Al supports institutional functions and student services. Bozkurt et al. (2021),
analyzing half a century of research, identified recurring themes but pointed to a persistent lack of ex-
ploration into the ethical and social dimensions of Al use in schools and universities [3].

Table 1 — Applications of Artificial Intelligence and Speech Trainers in Teaching

No. | Area of Application Purpose of Use Expected Outcome Examples of Tools / Tech-
nologies
7 Automatic pronunci- | To evaluate students' pronunci- | Improved phonetic precision ELSA Speak, Speak & Im-
ation assessment ation accuracy in real time and self-monitoring prove, Google Speech AP/
2 Personalized learn- To generate individualized Better results through adap- Duolingo Al, Lingvist,
ing paths tasks based on learners’ perfor- | tive and targeted instruction | SpeechAce
mance and errors
3 Feedback on intona- | To correct prosodic errors such | Enhanced fluency and more Carnegie Speech, FluentU
tion and speech as intonation and rhythm natural-sounding speech
rhythm
4 Real-time speech To enable instant transcription | Increased awareness of Google STT, Amazon Tran-
recognition and error detection during oral | speech structure and real- scribe, Microsoft Azure
tasks time self-correction Speech
5 Speaking practice To simulate conversation with | Improved spoken interaction ChatGPT voice mode,
with virtual tutors Al-powered chatbots or ava- skills and confidence in com- | Mondly VR, Replika
tars munication
6 Grammar and syn- To identify and correct gram- Better grammatical accuracy | Grammarly Al, Speechling
tax correction matical errors during speech in spontaneous speech
production
7 Classroom activity To automate repetitive teach- | More time for teachers to fo- | ClassPoint Al, Socrative Al
support for teachers | ing tasks like drills or pronunci- | cus on creative and interac- assistants
ation modeling tive instruction
8 Data analytics for To collect and analyze speech Data-driven assessment and Power Bl with Al plugin,
progress tracking data for monitoring student targeted interventions custom LMS analytics
improvement
9 Motivation through | To increase engagement with Higher motivation and con- Kahoot Al, ELSA Pro mis-
gamification interactive and reward-based sistent practice habits sions
Al tools
10 | Accessibility for di- To support learners with Inclusive education with cus- | Microsoft Immersive
verse learners speech, hearing, or language tomized feedback and acces- | Reader, Al speech simplifi-
difficulties sibility options ers

Artificial intelligence (Al) and speech trainers offer a wide array of applications in the educational
process, particularly in language instruction, enhancing both teaching effectiveness and learner out-
comes. These technologies enable automatic pronunciation assessment, providing real-time feedback on
phonetic accuracy, intonation, and rhythm, which supports learners in achieving more native-like speech
patterns. By analyzing user performance, Al systems can generate personalized learning paths tailored
to each student's strengths and weaknesses, fostering adaptive learning environments that are respon-
sive to individual progress [4]. Tools such as ELSA Speak, Duolingo Al, and SpeechAce exemplify the inte-
gration of intelligent feedback and speech analysis in self-directed learning. Moreover, speech trainers
simulate interactive dialogues through virtual tutors, improving learners’ communicative competence
and confidence in spoken interactions. For teachers, Al technologies reduce the burden of repetitive in-
structional tasks, offering automated drills, speech modeling, and grammar correction, thus allowing
educators to dedicate more time to creative pedagogical strategies and direct student engagement. Real-
time speech recognition and speech-to-text systems also promote inclusive learning by supporting stu-
dents with diverse needs, including those with speech or hearing impairments. Furthermore, these tools
generate valuable data analytics, allowing for precise tracking of student progress and enabling timely
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interventions. Gamification elements built into Al speech platforms increase motivation and retention,
making language practice more engaging and consistent. Collectively, the implementation of Al and
speech trainers transforms the educational landscape by facilitating personalized, scalable, and data-
informed instruction while enhancing learner autonomy and speech proficiency. Overall, the scholarly
literature presents a compelling case for the transformative impact of Al in education while simultane-
ously recognizing the need for thoughtful implementation, ongoing research, and critical ethical reflec-
tion [5].

Al-powered speech trainers operate by analyzing various parameters of spoken language, such as
articulation, intonation, rhythm, stress, and fluency. They compare the learner's speech against standard
phonetic models and provide immediate, data-driven feedback on errors, often with visual indicators and
suggested corrections. These systems can assess nuanced pronunciation patterns, identify phonological
interference from the first language, and track the user’s progress over time. One of the notable ad-
vantages of such tools is their capacity to support mass personalization; that is, they can deliver custom-
ized practice paths based on an individual learner’s strengths and weaknesses without the constant pres-
ence of a teacher. This becomes particularly crucial in contexts with limited access to qualified language
instructors or native-speaking environments.

The pedagogical utility of Al-based speech trainers extends beyond simple correction. These tools
can serve as catalysts for learner motivation by gamifying the pronunciation practice process, integrating
achievements, levels, and rewards into the interface. Moreover, they contribute to the development of
learner autonomy, as students gain the ability to control the pace, frequency, and difficulty level of their
practice sessions. Importantly, these systems facilitate the transition from receptive to productive lan-
guage skills by encouraging regular oral output and enhancing learner confidence [6].

Research in the field of second language acquisition (SLA) supports the efficacy of pronunciation-
focused feedback and repeated speech practice, especially when delivered in real time. Al technologies
address this need by offering scalable, on-demand pronunciation training that aligns with communicative
teaching approaches. The integration of speech trainers into formal curricula or supplementary learning
programs can therefore optimize classroom time, allowing teachers to focus on higher-order communi-
cative tasks while learners independently refine their pronunciation skills. In addition, data collected by
these applications can be used for formative assessment, providing educators with valuable insights into
student progress and persistent difficulties.

Nonetheless, the adoption of Al speech trainers in teaching raises several challenges. First, tech-
nical limitations still exist: current speech recognition systems may struggle with non-standard accents,
background noise, or speech disfluencies common among beginners. Additionally, cultural and linguistic
biases embedded in Al models, often trained on native speaker corpora, may inadvertently penalize legit-
imate variations in global Englishes. These issues necessitate the development of more inclusive training
datasets and adaptable models capable of recognizing linguistic diversity. Furthermore, ethical consider-
ations must be addressed, particularly regarding data privacy, consent, and the potential over-reliance
on automated systems at the expense of human interaction.

Educators also face the need for professional development in integrating these tools effectively.
Teachers must acquire not only technical skills to operate Al tools but also pedagogical strategies for
incorporating them meaningfully into lesson plans. This includes selecting appropriate tools, interpreting
the feedback provided, and aligning Al-driven activities with learning objectives and standards. Institu-
tional support and curriculum design flexibility are essential to facilitate this integration without over-
whelming the existing workload of teachers[7].

While Al speech trainers are not intended to replace language educators, they offer substantial
support in areas that are traditionally time-intensive and difficult to scale. Their contribution lies in aug-
menting the teaching process, extending learning beyond classroom walls, and providing equitable ac-
cess to high-quality pronunciation training. In hybrid and distance learning environments, their im-
portance becomes even more pronounced, offering continuity and consistency in language practice re-
gardless of physical location.

Artificial Intelligence technologies can be classified into distinct types based on their application in
teaching, particularly in foreign language instruction. One major type is Natural Language Processing
(NLP), which enables machines to understand and generate human language. NLP powers tools such as
chatbots, automated translation systems (e.g., Deepl, Google Translate), and speech recognition plat-
forms (e.g., Google Speech-to-Text), allowing students to engage in realistic conversation practice and
receive real-time feedback on pronunciation and grammar.
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Machine Learning (ML) and Predictive Analytics (PA) are widely used to personalize learning tra-
Jectories. Systems like Duolingo and Lingvist analyze learner behavior and adapt content accordingly. ML
also supports error prediction and automated progress tracking, optimizing the learning process.

Computer Vision enables machines to interpret visual input. In language learning, it is applied in
handwriting recognition (e.g., Microsoft Ink), lip-reading software, and emotion recognition tools that
help monitor student engagement during digital lessons.

Robotics and automation involve intelligent agents capable of performing physical tasks. Lan-
guage-learning robots like NAO and EMYS are used to teach vocabulary and pronunciation through in-
teractive play, especially in early education and special needs contexts. Expert systems simulate human
decision-making using rule-based logic. In education, they assist teachers by recommending learning ma-
terials or identifying at-risk students based on performance data, as seen in platforms like Squirrel Al[8].

Autonomous systems combine multiple Al technologies to operate independently. Al tutors and
intelligent learning environments, such as Carnegie Learning and iTalk2Learn, dynamically adapt con-
tent and feedback without teacher intervention. Virtual assistants (e.q., Siri, Alexa, Google Assistant) are
also used for informal language practice and task-based instruction, helping learners reinforce speaking
skills through natural interaction. Finally, Generative Al tools (e.g., ChatGPT, Bing Copilot) can create
customized dialogues, exercises, and even simulate exam scenarios, making them valuable for both class-
room support and autonomous learning.

Table 2 — Advantages and Disadvantages of Al and Speech Trainers in Education

Aspect Advantages Disadvantages

Personaliza- Al enables adaptive learning tailored to individual Over-reliance on Al may reduce learner autonomy

tion progress and learning styles. and critical thinking development.

Pronunciation | Real-time feedback from speech trainers improves Limited recognition accuracy with regional accents
phonetic accuracy and fluency. or speech impairments.

Efficiency Automates routine tasks (e.g., assessment, repeti- Risk of de-skilling teachers in basic instruction
tion drills), saving teacher time. tasks.

Engagement Gamification and interactive Al agents increase mo- | Engagement may decline if Al responses become
tivation and learner participation. repetitive or unnatural.

Accessibility Supports learners with disabilities (e.g., speech-to- High-quality tools may require expensive devices
text for hearing-impaired students). and strong internet connection.

Scalability Allows mass instruction without increasing teacher | May not account for emotional or cultural aspects
workload. of communication.

Assessment Provides instant, objective performance tracking Can misinterpret nuanced or creative responses,
and feedback. especially in writing and speaking.

Content Gen- | Generative Al can produce exercises, tests, and dia- | Quality and appropriateness of generated content

eration logues on demand. require careful human validation.

Teacher Sup- Assists in lesson planning, curriculum design, and Teachers may lack training to integrate Al effec-

port student diagnostics. tively into pedagogical practice.

These technologies are increasingly embedded across all stages of the instructional process—from
curriculum design and lesson delivery to assessment and feedback—thus redefining the role of educators
and the structure of foreign language education [9].

In conclusion, the role of artificial intelligence and speech trainers in teaching is multifaceted, en-
compassing technological, pedagogical, and ethical dimensions. Their effective integration into language
education holds the potential to significantly enhance learners’ pronunciation skills, foster engagement,
and support the personalization of instruction. As Al technologies continue to evolve, future research and
development should focus on improving model accuracy, inclusivity, and transparency, while educational
institutions must prioritize teacher training and data protection. Ultimately, the synergy between human
instruction and Al augmentation can lead to more effective, inclusive, and dynamic language learning
environments.
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Abstract

Sport and physical education have undergone a great evolutionary process as a system of
competition and physical training. The emergence of sport and physical education, one of the
greatest achievements of human culture, was because ancient people had to test their physical
abilities among themselves. Those who passed through these trials were given the right to lead
their tribe and clan. Thus, there is a need for people to test their physical qualities in combat. As
society has evolved, the forms and methods of this trial and struggle have changed, different types
of them have emerged. The roots of development of Azerbaijani sport go to a very distant past. In
the Stone Age, there were a number of discoveries that had a great impact on the development of
society. The invention of a bow and arrow during these discoveries is a clear confirmation.

Xiilasa

idman ve badan terbiyesi mixtalif hareket komplekslari tizre yaris vo fiziki hazirliq sistemi
kimi boylik tekamdil prosesi kegmisdir. Basar madaniyyatinin en boyiik nailiyyetlerindsn biri olan
idmanin ve badan terbiyasinin yaranmasinin asasinda qgadim insanlarin 6z aralarinda fiziki
qabiliyyatlerini ssnamaq macburiyystinds galmasi olmusdur. Bu sinaqglardan keganler tayfa ve
gabileye rehbarlik etmek hiququ gazanmislar. Belecs, insanlarin 6z fiziki keyfiyyatlorini
mdbarizeds sinamagq telebi meydana ¢ixmisdir. Cemiyyat inkisaf etdikca bu sinagin, mdbarizenin
forma ve dsullari deyismis, mixtalif novleri yaranmisdir. Azarbaycan idmaninin inkisafinin kokleri
cox uzaq kecmise gedib ¢ixir. Comiyyatin inkisafina béyik tesir gosteran bir sira kesfler das
dévriinds bas vermisdir. Bu kasflar zamani ox ve yayin ixtira edilmasi bunaayani sibutdur.[1]

Keywords: Chovgan, national spirituality, successful politics, international arena, Olympic
games
Acar sézlar: covgan, milli menaviyyat, ugurlu siyasat, beynalxalq arena, olimpiya oyunlari

Azarbaycan idmanin inksaf tarixi. Eramizdan Il min il evwel tunc dévriinds Azerbaycanda tunc
aletlerin islendiyi vaxtlarda insanlarin mixtalif fiziki hereketlarini eks etdiren yazilara, regslere rast
galirik. Buna parlag nimdns dinya tarixcilerinin béylk maragina sebab olan Qobustan gayadsti
tasvirlarinde hakk olunmus coxlu resmlar, cizgiler ov sehnalerini, déyls sehnalari, heyvan fiqurlarini,
insanlarin regs ve denizde qayiq yarislari, qursaq tutma glilasi diyarimizda fiziki terbiyanin gadim
zamanlardan bels inkisaf etmasinden xebar verir.
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L

Sekil 1. “Covgan” oyunu Sokil 1. “Giilas”

onenavi idman novleri Azarbaycanda gadim zamanlardan genis yayilib. Sfsans ve nagillarda,
gadim adebi meanbalerdes gliles yarislarindan ¢ox danisilir. “Kitabi-Dede Qorqud” dastaninda glilesle
yanasi, déyls sanatinin basqga novlari de tesvir edilmisdir. Xl asr Azarbaycan sairi Xagani Sirvaninin
yaradiciliginda “covqan”“dan — atli komanda oyunu, at siirme, sahmat, gilincoynatma oyunlarindan bshs
edilir. "Covgan” sozi tlrk mensali olmaqla, “cubuq ile vurmaq” menasini verir. Qadim tirkdilli xalglar
omdrlarinin ¢cox hissesini at belinds keciribler. Tarixi gaynaglardan mealum olur ki, oguzlar arasinda an
cox idman yarislari at dzerinde kecirilirdi. Oyuncular yaris zamani uzunlugu 1,5 metr olan "kisiiye "lerle
(covkenlar) kicik taxta topu reqgibin gapisina vurmaga calisirlar. Bunun dgln xdsusi olaraq dyradilmis
atlardan istifads edilir.[2] Bu oyunun IXasrde yayilmasi faktini Beyleqan rayonunda Orangalada aparilan
arxeoloji qazintilar zamani tapilmis qablarin (zarinds tasvir edilmasi sibut edir. Covqan yarislarina
asasan zongin ailasinin nlimayandaleri qatilirdilar. Teacciibli deyil ki, ¢cbvken bdtin dinyada genis
vayilmis, "sahlarin oyunu ve oyunlarin sahi" kimi mdasir polo oyununun acdadi hesab edilir. Mdibarizlik ve
maglubedilmazlik remzi olan ¢évgan oyunu Azarbaycanda hale gadim zamanlardan at¢iligin inksaf
etmasinin stibutudur. Béyiik ipak Yolu sayasinde covgan Hindistanda mashurlasmisdir, oradan Xl asrde
Avropaya gatirilmisdir ve Avropada, elece do Amerikada genis yayilmisdir. Ingilislerin tasebbiisii il bu
oyun at polosu adini aldi ve 1900-cii ilde Parisde kecirilmis ikinci Olimpiya Oyunlarinin programina daxil
edilmisdir. Sovet vaxtlarinda covgan oyunu Qarabadda ve Azerbaycanin mixtslif regionlarinda
kecirilirdi. Bu oyun miintazem olaraq miixtalif respublika ve dmumittifaqg senliklerine daxil edilmisdir.
Qarabagda bu oyun kecmis asrin 80-ci illarinin axirina kimi meshur olmusdur.

Son illerde Qarabag atlarinin yetisdirilmasinin ¢atinliyi ssbabindan, elece do covgan oyununun
tarixinin unudulmasinin qgarsisinin alinmasi magsadile covgan oyununun qorunmas! masalesi giindemas
galmisdir. 3 dekabr 2013-cti ilde Bakida kecirilmis Tecili Qorunmaya Ehtiyaci olan Qeyri-maddi Medani
Irs Siyahisina daxil edilmisdir.[3]

Azarbaycanda idmanin gadim tarixi var ve idmanin mixtalif névleri olub: ¢covqan, at yarisi, nize
atma, muxtalif gliles névlerindsn tutmus sahmata gadar. Bu oyunlarin gadim ananaleri mixtalif idman
névlerinds bu ve ya diger formada qorunub saxlanilaraq giinimtize gadar galib catmisdir. Hale gadim
dévirlerde Azerbaycanda fiziki herekstler ve idman hereketleri xisusi verdise yiyalenmak,
zohmatsevarlik, tasabbiiskarliq bacariginin artirilmasina, saglamligin qorunmasina ve naticeds doyls
hazirliginin mohkemlandirilmasina yénaldilmisdir.

Azarbaycan idmani Heydar 9liyev dévriinds. XX asrds Azarbaycan xalqinin basariyyate baxs etdiyi
nadir sexsiyyatlerdan biri, diinya séhratli siyasatci, tacriibali dévlet rehbari Heydar Sliyevin hakimiyye te
galmesi ile Azarbaycan idman tarixi inkisafinda yeni marhalesinin asasi qoyuldu. Mehz onun sexsi
nifuzu ve bacarigi sayasinds Azerbaycanda idmanin maddi-texniki bazasi yaradilmisdir. Onun rehbarlik
etdiyi iller erzinds respublikamizda stadionlar, 420 futbol meydancasi, 110 voleybol, basketbol ve tennis
meydancasi ve xeyli sayda idman zali tikilerek istifadeye verilmisdir. 1974-cli ilde Bakidan basqa
respublikanin 36 rayonunda 59 usag-gancler idman mektabi fealiyyat gostarirdi. Tekce 1975-ci ilds
valniz Baki seharinds 250 idman meydancasi ve seharciyi salinmisdi. Heydar OSliyevin gdstarisi ile
Azarbaycanin demak olar ki, bitin rayonlarinda sahmat maktebleri tikilmis, istedadli usaglar bu
maktablere calb olunmusdu. Bu glin biz ganc ve istedadli sahmatcilarimiz Teymur Reacabov, Sehriyar
Mammadyarovla fexr edirik. Onlar diinya ve Avropa miqyasinda kecirilen @n masul yarislardan vetens
qizil medallarla qay 1- dirlar.

1995-ci ilde Heydar dliyevin tasabiissii ile Azorbaycanda idman fondu yaradildi. idman fondunun
olmasi 6lkemizde saglam heayat terzinin teblig edilmasine, usaq ve yeniyetmalerin idmana kiitlevi
suratds calb edilmasine, bu sahaye maragin artmasina, maddi-texniki bazanin méhkemlendirilmasins,
Azarbaycan idmaninin beynalxalq idman ailesine inteqrasiya olunmasina taminat verdi. Bltiin bunlarla
barabar dévletimizin mahir qurucusu hamise idman qurgularinin barpasini, yeni obyektlerin tikilib
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istifadeya verilmasini, Olimpiya idman névlari ile yanasi, geyri-olimpiya o ciimledan zehni bacariq,
istadad telab edan idman névlarinin de tareqqisine xlsusi diggat yetirmayi vacib hesab edirdi.[4]

O dévrinen muhidm hadisssiise 1996-ci ilde Azerbaycanin, mistaqil dévlst kimi, ilk dofe Olimpiya
Oyunlarina gatilmasi idi. Ele bunun naticasidir ki, 1997-ci ilde idmancilarimiz mixtalif seviyyali
beynalxalq yarislarda 54 qizil, 45 glmdis ve 37 blriinc medal, imumilikds - 136 medal alds edarak,
6lkemizin idman salnamasina serafli sehife yazmisdilar. [4]

Sakil 3.4 Heydar Sliyevin ganc idmancilari ile griisdan

Azarbaycan idmanin yiksalis dévri. Azarbaycan idmanin inkisaf seviyyasine gére diinyada irslide
gedan dlkelarden biridir. Bu danilmaz haqigat ve tesdiq olunmus bir faktdir. Respublikada bu sahsye
dovlet tersfinden gdsterilen diggat ve qaygi naticesinds idmancilarimiz beynslxalq yarislarda
mdhtesem galebsler gazanmaqgda davam edirler. Heyder dliyevin esasini qoydugu bu ugurlu siyasst
hazirki bascisi ilham Slivev tarsfindan indi de davam etdirilmekdadir.

Azarbaycan Prezidentinin 2005-ci il 4 mart tarixli ssrancami ile har il martin 5-i 6lkemizde Badan
Tarbiyesi ve idman Giinti kimi geyd olunur. 30 iyun 2009-cu ilde “Baden tarbiyesi vo idman hagqinda
Azarbaycan Respublikasinin Qanunu” tasdiq edilmisdir. [5]

Azarbaycanin beynalxalq arenada idman dlkesi kimi taninmasini 6lkenin dévist siyasstininesasini
taskil edir. Son illarde Azerbaycanda kecirilon diinya cempionatlari, Avropa oyunlari, bir cox beynalxalg
varislara ev sahibliyi etmasi 6lkemizin bu siyasstin ugurla heyata kecirmasinin bariz nimdnasidir. Mdasir
ganclarin hartersafli formalasmis, reqabatedavamli yetisdirilimasi mehz dévietin ugurlu gencler
siyasatinin davamidir. Genclerimiz tak idman deyil, biitiin sferalarda aktiv rolu ile secilir, ictimai-siyasi,
sosial-igtisadi tadbirlarin tabliginde de mdhim rol oynayirlar. Bitin bunlar élke bascisi lham Sliyevin
ve Birinci Vitse- prezident Mehriban xanim OSliyevanin ganclerin fealiyyati (¢in yaratdigr genis
imkanlarin, yiksek diggat ve qgayginin naticesidir. 2022-ci ilde dinya dlkelarinin global idman
reytinginde Azerbaycan derhal 43 pille yiksalerek 162 xalla 46-ci yeri tutdu. Eyni zamanda, Avropada
ise 26-ci yerdadir. [6]

Natica. Bu ugurlu siyasst azad olunmus torpaglardada davam etdirmekdadir. Sanli zeferimizdan
sonra azad edilmis torpaqlarda beyna(xalq idman yarislari kecirilmisdir. Susada beynalxalg sahmat yarisi,
Sugovusanda, Suqovusan gélinds beynalxalq avarcekma yarisi kecirilmisdir. Zengilanin Agali kendinin
atrafinda triatlon tzre yaris kecirilmisdir. Qarabadda idmani inkisaf etdirmak dgctin “Qarabad”in vaxtile
ev oyunlarini kecirdiyi, “Qafqazin Xirosimasi” adlandirilan Addam seharindeki “imaret” stadionunun
venidan qurulmasi da planlasdirilir.[7]

idman yegane vasitadir ki, élkeni, onun remzlerini bitin dinyada temsil edir. Azarbaycan artiq
beynalxalg alemdes idman 6lkesi kimi taninir. Azerbaycanin qisa miiddstde idman sahasindes alds etdiyi
nailiyyatler beynalxalg idman taskilatlarinin diggatindan yayinmamis, mahz onlarin istayi ile son illerds
olkemizde saysiz-hesabsiz motebar beynalxalq turnirler, diinya ve Avropa ¢cempionatlari kecirilmisdir.
Azarbaycan Respublikasi bu giin 6z tarixinin cox sarefli, boyik iralilayisler, inkisaf ve tareqqi dévrini
yasamaqdadir.
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Abstract

To be successful, a web designer needs knowledge of digital technologies and databases, the
basics of art history, the psychology of visual perception of various audiences, developed commu-
nication skills, as well as the ability to think artistically and visually. Only with these competencies
will the web designer's creative products be able to achieve the desired informational and psycho-
logical effect on website users. The author analyzes the factors that shape the user experience
(UX). The article emphasizes that the integration of artistic thinking into the process of developing
websites and applications not only increases user satisfaction, but also contributes to the creation
of unique brands. Based on her own teaching and web design experience, the author identifies a
number of aspects emphasizing the key role of the web designer's artistic thinking in shaping the
user experience.

Keywords: web design, web designer, web designer's artistic thinking, user experience, emo-
tional response.

Web designer tasks.

The Internet has radically changed people's lives, becoming an integral part of everyday reality.
Today, it is impossible to imagine a day without access to the network: we go to applications, browse
websites, use various online services, communicate with friends and colleagues. Every day we interact
with many digital platforms, and our perception of these resources largely depends on their convenience,
appearance and information content, which play a key role in shaping the user experience (UX, from the
English User Experience - the user's overall perception and impression of interaction with a product, sys-
tem or service) [1].

One of the main tasks of a web designer is to create a user experience that allows users to easily
and effectively interact with a site or application. This includes researching the target audience, analyz-
ing its needs and preferences, and testing various solutions to optimize interaction. A well-designed UX
can significantly increase user satisfaction and, as a result, increase conversion - the number of visitors
who perform target actions, such as purchasing a product or subscribing to a newsletter [2].

Shaping the User Experience.

The user experience is shaped by many factors that influence how users interact with a product or
service:

— Usability. This is one of the most important aspects of UX. Usability includes ease of navigation,
logical interface, and availability of information [3].

— Interface design. Visual design, including color palette, fonts, icons, and overall aesthetics, influ-
ences the user's first impression. An attractive and modern design can increase interest and trust in a
product [4].

— Informativeness. Users expect information to be presented clearly and accessibly. This includes
the presence of clear instructions, tips, and help information.

— Loading speed. The loading time of pages or applications has a significant impact on the user
experience. Long waits can lead to user frustration and abandonment. And, for example, media overload
not only greatly reduces loading speed, but also leads to difficulty in perception and gaudiness.

— Adaptability. Products should be easy to use on different devices (desktops, tablets,
smartphones). Responsive design ensures the same level of usability across all platforms.

— Personalization. The ability to customize the interface to the user’s individual preferences can
significantly improve their experience. This may include recommendations based on previous actions or
the ability to change interface settings.
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— Feedback. Users should receive feedback about their actions in the system (for example, notifica-
tions about actions being performed or errors). This helps them understand what is happening and how
they can continue the interaction.

—Emotional response. UX also includes an emotional component — how users feel when interacting
with the product. Positive emotions can be caused by beautiful design, successful task completion, or
pleasant surprises.

— Accessibility. Products should be accessible to all users, including people with disabilities. This
includes the use of appropriate fonts, contrasting colors, and alternative text for images.

— Context of use. Considering the settings and purposes in which users will use the product (e.g. at
home, at work, or on the go) also impacts UX [5].

All of these factors are interconnected and together form the overall user experience of the prod-
uct. A well-designed user experience by a web designer contributes to user satisfaction and increases the
likelihood of them returning to the product or service in the future.

The Importance of a Web Designer's Work.

It is obvious that the work of a web designer is becoming increasingly important in the modern
digital world. A qualified web designer must offer creative ideas and artistic images that, firstly, meet
the requirements and corporate style of the organization, secondly, take into account the socio-cultural
characteristics of the target audiences, and thirdly, raise the project being developed to the level of works
of artistic culture [6]. Orders for the creation of websites for shopping and entertainment centers, clubs,
art galleries, educational institutions, financial organizations, trading companies, medical centers and
other organizations should be based on different artistic images and solutions. For example, the extrav-
agant and futuristic "grunge” style is unlikely to be appropriate for a dental clinic website, just as the
classic style will not meet the expectations of the organizers and visitors of a sports fan club. At the same
time, it is safe to say that the rapidly growing number of websites causes some customers to need “ex-
clusive” products that attract with their unique authorship, artistic images of which are perceived by
users as confirmation of the business reputation of the customer organizations and evidence of their
relevance in society [7].

The study of the artistic thinking of web designers is an interesting and multifaceted topic that
attracts the attention of scientists and practitioners in the field of design, psychology, and pedagogy in
different countries:

- Jesse James Garrett is the author of the book "The Elements of User Experience”, which examines
aspects of user experience design.

- Alexey Petrov is a designer and teacher who deals with issues of visual perception and aesthetics
in web design.

- Irina Kuznetsova is a researcher in the field of graphic design and visual communication, studying
aspects of artistic perception and creativity.

- Mohammad Reza Nourizadeh is a researcher in the field of graphic design and visual communica-
tion, studying aspects of perception and artistic thinking. — Saeed Mohammadi is a user interface and
interaction design specialist who conducts research on aesthetics and functionality in web design.

—Naoko Ito is a visual communication and design researcher who studies aesthetics and perception
in web design. And others.

The Role of Artistic Thinking in UX Formation.

Based on research by experts and scientists, we can find that the artistic thinking of a web designer
plays a key role in UX formation, as it contributes to the creation of deeper, more intuitive and emotion-
ally rich interactions with products and services. Here are some aspects that highlight its importance:

— Creativity and innovation. Artistic thinking allows web designers to approach tasks from an un-
conventional point of view, generating original ideas and solutions. This can lead to the creation of
unique interfaces that stand out from the competition and attract the attention of users.

— Aesthetics and visual appeal. Web designers with artistic thinking are able to create visually at-
tractive interfaces that are not only pleasing to the eye, but also contribute to better perception of infor-
mation. Aesthetically pleasing design can increase user trust in a site or application [8].

— Emotional response. Artistic thinking helps designers create elements that evoke an emotional
response in users. This can be achieved through the use of color, shape, texture, and other visual elements,
making the interaction more personal and memorable [9].

—Narrative and storytelling. Web designers can use artistic thinking to create a narrative on a web-
site or application. This helps users better understand the content and its structure, and makes the inter-
action more engaging.
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—Intuitive interaction. Artistic thinking contributes to the creation of intuitive interfaces. Designers
can use the principles of composition and visual hierarchy to simplify navigation and improve the user
experience [3].

— Cultural context. Artistic thinking allows you to take into account the cultural characteristics of
the target audience when developing a design. This is important for creating products that will be under-
standable and acceptable to different groups of users.

— Empathy for the user. Artistic thinking includes the ability to understand the needs and desires
of users. This allows designers to create solutions that truly meet user expectations and improve their
experience [10].

— Experimentation. Artistic thinking encourages experimentation with shapes, colors, and con-
cepts, which can lead to new ideas and improvements in UX design. Designers can test different ap-
proaches and find the most effective solutions.

— Consistency of style. Artistic thinking helps maintain consistency in visual style throughout a web-
site or app, which creates a holistic perception of the product.

— Adaptability. Web designers with artistic thinking can better adapt their solutions to different
devices and screens, creating responsive interfaces that provide good UX regardless of the platform [11].

Conclusion.

In general, the artistic thinking of a web designer enriches the process of designing the user expe-
rience, making it more multifaceted and human-oriented. This not only improves the functionality of the
product, but also creates positive emotions in users, which contributes to their loyalty and satisfaction.

Thus, the artistic thinking of a web designer not only enriches the visual component of the product,
but also significantly affects the quality of the user experience, making it more intuitive, emotional and
memorable.
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Abstract

The digital transformation of the educational space has given many prospects for self-edu-
cation, and has also led to problems associated with finding solutions aimed at eliminating the
existing gap between the pace of digitalization of society and education and the preparation of
teachers to work in the conditions of digitalization of the educational process. This article monitors
and analyzes the possible risks of digital transformation in the general education system.

AHHOMaAuyus

Lugposaa mpaHchopmauus obpazosamesibHo20 NPOCMPAHCMBA 0aaa MHO20 Nepcnekmus
0/18 CamoobpazoBaHus, a Makx3e Npusesd K BO3HUKHOBEHUK NPobJieM, CBA3AHHbIX C NOUCKOM
pewleHud, HanpasJieHHbIX Ha yCMPAaHeHUe UMerol,e20Cs pa3pbiBa Mexody memMmnamu yugposuzayuu
obwecmsa u 06pazosaHus U No020moBKol Nedazo2o8 K pabome 8 yC108USX UUPpPOBU3AUUU
obpazosamesibHo2o npouyecca. B 0aHHol cmambe NPoBOOUMCH MOHUMOPUHZ U  aHA/IU3
BO3MOX(HbIX PUCKOB LuUgpoBol mpaHchopmayuu 8 cucmeme obuje2o 06pa3oBaHus.

Keywords: teacher, digital transformation of education, digitalization, risks of digital trans-
formation of education, distance education,

Knroyesbie cioBa: nedazoe, uugposas mpaHcpopmauus obpazosarus, UudpoBsuU3aAyUS,
PUCKU yugpposol mpaHchopmayuu 0bpazosaHus, OUCMAHUUOHHOE 06pa30B8aHuUe

The active introduction of computer and telecommunication means into the educational process,
which facilitates students’ mastery of the possibilities of modern technologies, has become one of the
main directions of development of the professional education system at all its levels. The digital educa-
tional environment provides new opportunities: to move from classroom learning to learning anywhere
and at any time; to design an individual educational trajectory, thereby satisfying the educational needs
of the student. The concepts of “information society”, “digital economy”, “electronic educational envi-
ronment” have become integral parts of our lives.

Digitalization of higher education always includes the creation of more effective teaching methods
and processes that do not simply replace pens or boards with an electronic version, but make new prom-
ising pedagogical processes possible. The development of information and communication technologies
for higher education has become especially important, because modern technologies provide the vast
majority of those who wish to study comfortably from anywhere in the world, as well as access to free
and comprehensive information and the ability to exchange materials. In the context of the development
of digital technologies, so-called digital literacy and digital skills, which characterize a person’s ability to
use certain knowledge and information technologies in practice, are acquiring great importance. Digital
skill is defined as a person's ability to perform any activity.

A modern teacher must be able not only to use already widespread text and other editors, create
electronic presentations for presenting information to students, but also be able to use new means of
information processing. Thus, with the help of digital technologies, it will be much easier for teachers to
present educational material, which entails the possibility of significantly expanding learning.

In the process of implementing high-tech processes in terms of organizing educational activities, it
is important to pay attention to involvement and interest. Currently, pedagogical activities based on
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distance platforms are designed to achieve set goals and attract, engage and maximally retain the at-
tention of students in the learning process.

During the study, the author used a set of theoretical, practical and mathematical methods of
scientific knowledge, such as: a survey using open, semi-closed and closed questions, rating assessment,
data generalization, mathematical and statistical data processing.

The impact of possible risk factors of digital transformation on the development of general educa-
tion is often associated with the existing working and socio-cultural conditions in which teachers find
themselves. To evaluate the results of the study, we consider information about the volume of the study
load of the survey participants to be of no small importance. More than 50% of survey participants work
more than one full-time job, 42.6% work full-time, 6.6% work less than one full-time job. The workload
of teachers affects the decrease in motivation to improve their professional competencies related to the
use of innovative technologies in the educational process, and, therefore, is a significant factor in the
formation of possible risks of digital transformation of general education.

The performance of teachers’ professional duties in the context of digitalization is directly related
to the quality of Internet connections available to teachers. Therefore, the developed questionnaire in-
cluded questions reflecting this condition. The digital transformation of education requires teachers to
have a stable Internet connection, both at home and at work. 42.6% of respondents consider the quality
of the Internet connection at home for conducting online classes with students to be only satisfactory,
an equal number of survey participants (24.6%) consider it excellent and good, and 8.2% noted that the
connection quality was unsatisfactory.

Of great interest to our study is the availability of technical means that survey participants use to
solve professional tasks that require access to the Internet or the use of computer programs. Data anal-
ysis shows that 64% of survey participants use a telephone or smartphone to solve professional tasks
that require access to the Internet or the use of computer programs, 63.4% use a laptop, 33.3% use a
desktop computer, and 3.3% noted that they can only perform professional actions at the university,
since they do not have technical devices at home.

Of particular interest is the information on whether the teachers who participated in the survey
are able to use various computer programs when solving professional problems. The questionnaire list
included programs that teachers most frequently encounter in their work, allowing them to expand this
list on their own if necessary. 94.9% of survey participants use Microsoft Word in their work, 74.6% use
Microsoft PowerPoint and Microsoft Excel, 54.2 use ChatGPT, 25.4% use neural network programs, 1.7%
noted that they use video and audio editors, graphic programs, etc.

We believe it is important to find out the opinions of survey participants regarding the effectiveness
of teaching in a face-to-face format. 77% of surveyed teachers believe that classes in their subjects are
best taught only in a face-to-face format, 9.8% of survey participants believe that their subject can be
taught remotely, and 13.1% of respondents found it difficult to express their attitude to this statement.

We consider it equally important to find out the attitude of survey participants to the statement
“The distance learning format is convenient and comfortable for me personally.” The survey results show
that only 14.8% of teachers who participated in the survey agree with it, 70.5% disagree, and 14.8%
found it difficult to answer. Only 9.8% of survey participants agree with the statement “Distance learn-
ing is convenient and comfortable for students”, 72.1% disagree, and 18% found it difficult to express
their attitude.

The majority of respondents fully or mostly agree that the use of digital technologies in the educa-
tional process helps improve the quality of education, saving time, developing the independence of the
student, increasing the level of knowledge necessary in modern life and interest in learning, etc. The
attitude of survey participants towards the digital transformation of education is ambiguous and contra-
dictory.

Social networks, email and instant messengers play a significant role in the life of a modern person,
including a teacher, who can use them as a tool for remote interaction with other subjects of the educa-
tional process in the context of the digital transformation of general education. Based on the survey
results, it can be seen that the majority of survey participants are active users of social networks.

The teachers who took part in the survey do not have a single, clear idea of the directions and
trends of educational development in the context of digitalization. About 25% of respondents found it
difficult to answer questions about the impact of digitalization on education in the near future.

Conclusion: every person understands perfectly well that in the modern world, learning without
digital technologies and skills is almost impossible, since technology and the Internet are increasingly
being introduced into people's lives all over the world. In addition, the use of digital technologies makes
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many tasks much easier for the teacher, allows to interest students and reveal their creative potential,
and not only to convey information, but also to teach them to think independently and solve emerging
problems.

The formation of a digital educational resource greatly simplifies the work of teachers and stu-
dents, in addition, modern educational technologies have significantly expanded the possibilities for
learning certain subjects. There is an opportunity for constant access to the necessary information
through the creation of electronic educational resources.
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Abstract

Nowadays, phytopreparations are widely used for the treatment and prevention of various
diseases. These herbal remedies are primarily applied to treat chronic conditions affecting nearly
all systems and organs of the human body, including the cardiovascular system, respiratory tract,
gastrointestinal tract, nervous system, liver, skin, gums, throat, and others. Herbal medicines are
medicinal products that contain plant-derived biologically active substances or medicinal plant
materials and are used for the treatment and prevention of various diseases.

Keywords. Licorice (Glycyrrhiza glabra L.), extract, granule, phytopreparations, dosage form,
therapeutic effect, pharmaceutical technology, herbal formulation.

Relevance. (Glycyrrhiza glabra L.) is a plant widely used both in traditional medicine and modern
pharmaceutical practice. Its composition includes glycyrrhizic acid, flavonoids, and other biologically ac-
tive substances that exhibit therapeutic properties such as anti-inflammatory, antiviral, and immune-
modulating effects. Therefore, the use of licorice extract in various dosage forms is considered highly
relevant.

Developing this specific dosage form offers several advantages, including convenient dosing, prolonged
shelf life, and improved bioavailability. Additionally, the increasing demand for natural plant-based prod-
ucts and the growing quality standards for pharmaceutical dosage forms highlight the importance of
creating effective, safe, and high-quality medicinal products based on (Glycyrrhiza glabra L.).

Thus, the formulation and technological development of granules based on licorice extract, as well as
the assessment of their quality parameters, represent one of the urgent tasks of contemporary pharma-
ceutical production. This research contributes to expanding the range of domestic herbal products using
Kazakhstani plant materials and improving public health outcomes [1].

Materials and Methods. (Glycyrrhiza glabra L.) is a perennial plant belonging to the Fabaceae fam-
ily. It grows primarily in the temperate and subtropical regions of Eurasia. Pharmacologically valuable,
the plant contains:

e Glycyrrhizic acid — provides anti-inflammatory and immunomodulatory effects.

e Flavonoids — have antioxidant activity and strengthen capillaries.

e Saponins — act as expectorants and aid in cleansing the respiratory tract.

e Carbohydrates — serve as an energy source and contribute to the extractives.

e Coumarins — exhibit antispasmodic effects.

e Organic acids — participate in regulating metabolism [2, 3].

The plant’s composition includes:

* Moisture — 8-12%

*Ash—4-8%

* Extractives — 40-50%

e Tannins — 1-3%

* Carbohydrates — 10-20%

» Saponins — 2—-6%

* Flavonoids — 2—4%

* Glycyrrhizic acid — 6-15%
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Excipients:

e Purified water (Aqua purificata): sterile and pyrogen-free water, colorless and tasteless; used as
a binder in granule formation.

e Sucrose (Saccharum): white crystalline powder, easily soluble in water.

e Glucose (Glucosum): sweet, white crystalline powder.

e Fructose (Fructosum): white crystalline powder, easily soluble in water.

e Corn starch (Maydis amylum): fine white or slightly yellowish powder with crepitating sensation
when rubbed.

e Starch paste (Mucilago Amyli): viscous liquid prepared from starch and water; used as a binder
and thickener.

e Potato starch (Solani amylum): very fine white or yellowish powder, swells in water but does not
dissolve.

e Menthol (Mentholum): colorless crystals with strong odor and cooling taste; slightly soluble in
water.

e Citric acid (Acidum citricum): white or colorless crystalline powder, highly soluble in water [4, 5].

Results of Analysis. To determine the optimal granule formulation, five model samples (100 g each)
were prepared (Table 1). Dry extract of (Glycyrrhiza glabra L.) was used as the active pharmaceutical
ingredient. To ensure proper granulation, the base formulation and excipients were selected considering
their properties and compatibility, and each technological stage was carefully followed. The choice of
ingredients and their effects were based on a review of relevant literature. The five models were pro-
duced according to standard pharmaceutical procedures at the simulation center of KazNMU.

Table 1
Sample Granule Formulations with (Glycyrrhiza glabra L.) extract
No | Ingredient Name Purpose of Ingre- | Model 1(g) | Model 2 (g) | Model 3 (g) | Model 4 (g) | Model 5 (g)
dient
7 Licorice extract Active ingredient | 10 10 10 10 10
2 Sucrose Sweetener 40 40
3 Glucose Sweetener 38
4 Fructose Sweetener 20 40
5 Corn starch Filler, disinte- 40 45
grant
6 Starch paste Binder 1:4:45 (20)
7 Potato starch Filler, disinte- | 40 35
grant
8 Menthol Flavoring agent 2
9 Citric acid Flavoring agent 2 5
10 Purified water Binder 7,5-8 10 5 10

Production process control: mixing time and quality.

Production Technology of Granules with (Glycyrrhiza glabra L.) extract:

Step 1: Raw material preparation. Licorice extract, glucose, corn starch, and citric acid were
weighed using an analytical balance and sieved through a vibro-sieve. Production process control: weight
and uniformity of dry components.
Step 2: Preparation of wet mass. Purified water was measured and added to a reactor mixer, mixed
until a uniform wet mass was obtained. Production process control: mixing time, rotation speed (rpm),
uniformity, and volume of the mass.
Step 3: Granulation of wet mass. The wet mass was transferred to a granulator for granulation.
Production process control: sieve mesh size, granule size.
Step 4: Drying of granules. Wet granules were placed in a drying oven and dried at 30—40 °C. Pro-
duction process control: temperature and drying time.
Step 5: Coating of granules. Granules were mixed with calcium stearate in a mixer for coating.

Step 6: Primary packaging. Granules were packed into sachets. Production process control: com-
pleteness and labeling accuracy.
Step 7: Secondary packaging. Sachets were packed into secondary packaging. Production process
control: completeness, labeling accuracy, and quality of instructions.
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Table 2

Quality Evaluation Parameters of Granules with (Glycyrrhiza glabra L.) extract

Quality Parameter

Acceptance Criteria

Analysis Methods

Appearance Brown color, 0.3-0.5 mm granules State Pharmacopoeia of Kazakhstan
(SPK) I, Section "Granules"
Identification Brown color appears when 2-3 drops | SPK I, 1st part, 2.3 quality reaction
of FeCls solution are added to the so-
lution
Granule size Approximately 2 mm SPK I, 2.9.12 "Sieve analysis"

Loss on drying

Not more than 10%

SPK I, General Pharmacopoeia Mono-
graph "Loss on drying"

Disintegration time

No more than 15 minutes

SPK1, 2.9.1

Dissolution

15-45 minutes in buffer pH 6.8-7.6
and water mixtures

SPK [, 2.9.3 "Dissolution test for solid
dosage forms"

Content uniformity

Allowed deviation #10% for 300 mg or
+7.5% for 10 units

SPK 1, 2.9.6 (B)

Quantitative determination

not less than 5.0%

UV-visible spectrophotometry, SPK |,
Ist part, 2.2.25

Microbiological purity

Absence of Salmonella (10 g or ml),
Escherichia coli (1 g or ml), Staphylo-
coccus aureus (1 g or ml)

SPK I, 5.1.4 "Microbiological purity of
medicinal products”

Container weight (for multi-dose con-
tainers)

Plastic sachets, pink-orange glass jars,
or aluminum glass vials

SPK I, 3.1, 3.2 "Applicable container
materials”

Packaging

Polymer sachets

According to regulatory requirements

Labeling

Label includes country of manufac-
ture, manufacturer details, drug name
(Kazakh, Russian, Latin), weight, batch
number, production and expiration
dates, storage conditions

According to regulatory requirements

Storage

Granules should be stored in a dry
place, protected from light if neces-
sary

According to regulatory requirements

Main pharmacological effect

Anti-inflammatory, antiviral, anti-al-
lergic, and calming effects

Conclusion

Five experimental formulations of granules based on (Glycyrrhiza glabra L.) extract were developed
to select the optimal composition and subsequently subjected to comparative analysis. Based on a com-
prehensive assessment of organoleptic, technological, and pharmacological parameters, formulation No.
2 demonstrated the best results. This formulation met all established standards and requirements, and
therefore was selected as optimal. Further studies were conducted using this particular formulation.

The optimal No. 2 granule formulation includes licorice (Glycyrrhiza glabra L.) extract, glucose, corn
starch, citric acid, and purified water. The combined effect of these components contributes to a pro-
nounced expectorant effect, softening of the respiratory tract mucosa, and exhibits anti-inflammatory
properties.
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Introduction. Owing to its biological activity, as well as physicochemical and sensory properties,
almond (Prunus dulcis Mill. DA Webb), ranks first in the world nut production. According to the reports
of Food and Agriculture Organization (FAQ), more than 3 million tons of almonds are produced annually

[1].

Goal of the Study. Georgia has a rich flora with many valuable plants. The present report describes
the substances that are contained in the main structural parts of Almond - Prunus dulcis (Mill.), capable
of using in medicine and cosmetics [2,3].

Materials and methods. The almond is a stone fruit, Prunus dulcis (Mill.), unlike other stone fruits,
the pulp (mesocarp) is discarded and the seeds (endocarp) are utilized. The main structural parts of the
almond include the outer greenish shell called the husk, the intermediate shell, the brownish skin, and
the seed and kernel. The husk makes up to 50 to 55% of the total fresh weight, the kernel up to 15 to
20%, and the skin up to 4 to 8%. In the industry, the kernel is obtained by removing the outer parts of the
almond fruit, then roasting, where the almond skin is separated by blanching and obtaining blanch wa-
ter. From 1 kg of nuts 0.6 kg and 2.5 kg of shells and husks are obtained. Annually their proportions in
waste are 0.5 and 2.2 million tons respectively. In recent years, almond tree plantations have been inten-
sively cultivated in Georgia. According to available data, there are about 6 thousand hectares of intensive
developing almond orchards in Georgia. Export of almonds is up to 200 tons (Agronovosti RSS). All this,
taking into account the chemical composition and large amount of waste, causes the need to create
methods and technologies for their utilization, and this is the topic of the present work [4-7].

Results obtained. Consider the biologically active substances contained in individual parts of al-
mond. Kernels contain fatty acids up to 30-60%, of which 20-25% are monounsaturated, mainly consist-
ing of linoleic, palmitic and stearic acids, 60-75% are saturated acids: oleic, linoleic, palmitoleic, vaccenic
and heptadecenic acids. Other fatty acids are found in trace amounts. Almond sontains phenolic com-
pounds as well: condensed and hydrolyzable tannins, flavonoids and phenolic acids (catechin, epicate-
chin, naringenin-7-O-glucoside, kaempferol-3-O-rutinoside, dihydroxy kaempferol, isoramnetin-3-O-ruti-
noside, isoramnetin-3-O-glucoside and naringenin. It contains stilbenes, e.g. polydatin was found in al-
mond kernels, almond peel and blanch water (0,7, 1,8 and 72 (0.7, 1.8 and 72 ng/g), as well as piceatan-
nol and oxiresveratrol. Almond oil is used in medicine, cosmetics, cosmeceuticals, exhibiting various bio-
logical activities, including antimicrobial, antioxidant, anti-inflammatory, anti-cancer, UV-protective, lax-
ative, etc. Similarly, by-products of almond processing (skin, blanching water and others) contain many
similar bioactive compounds with the same activity [8-10]. For example, almond shells, which make up
to 30% of the total weight of the fruit, contain 30-60% polysaccharides and 25-35% phenols, flavonoids
and tannins, as well as cellulose, lignin and terpenes. Blanched water contains flavonols, phenolic acids
and flavanones. The amount of polyphenols in the skin reaches 74 - 80%.

Conclusion. Based on the content of bioactive substances in wastes, we can suggest the following
application for almond: the skin can be used in the preparation of creams, ointments and masks accord-
ing to our proposed technology [11], peels and husks in skin scrubbing agents and powders, blanching
water can be used an aqueous phase in the preparation of bases for ointments, creams and masks.
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Abstract

When people communicate with each other, they do not use sounds in isolated form, they use
expressions and sentences formed by combining these sounds. For people to understand and
comprehend one another, it is essential to have clear and precise speech. The clearer, more
complete and more literate a person's speech is, the easier communication becomes. For this
reason, speech plays a crucial role. The clarity of speech depends on a person's skillful and literate
use of a particular language. To use a language skillfully, it is necessary to know its pronunciation
rules, intonation features, word formation and so on.

Language is a system of signs, in other words language is basically sound. Each sign has two
aspects: content and form of expression. The form of expression is the external, visible side of the
language. Content, on the other hand, is the sequence of ideas expressed in the language, serving
as a source of meaning.

Keywords: phoneme, consonant, vowel, sonorant, syllabic consonants, syllable

Annotation. The phonetic aspect of a language consists of sounds, phonemes, and allophones. A
"phon" is the smallest sound level of a language. Unlike phonemes and allophones, phons belong to
speech. Phonemes and allophones, in their turn, pertain to the language. A phoneme is the smallest
distinctive unit of a language, while an allophone is a variation of a phoneme realized in different
positions. Phonemes also differentiate grammatical forms. They are realized in connected speech
through spoken sounds.

Introduction. It is known that the phonological systems of all world languages consist of vowel and
consonant subsystems. Traditional phonetic studies differentiated vowels and consonants based on
physiological principles, explaining that vowels involve no obstruction of the airflow during
pronunciation, whereas consonants are produced when the air passes through mouth and nasal cavity
with obstruction. However, the emergence of phonology overturned this theory, as phonology is based
on linguistic criteria. Differences in the phonological systems of languages cannot be scientifically
explained only through acoustic or physiological criteria. The quantity and quality of phonemes in a
language are tied to its systemic characteristics.

The contrastive study of phoneme systems in languages has both confrontational and phonological
significance. In contrastive research, the phonological systems of the languages being compared—
including phoneme compositions, phonological structures, functional loads of phonemes, and phoneme
combination properties—are analyzed. The phonematic analysis of a language first requires determining
its phoneme inventory and the variants of phoneme manifestation in syntax. By contrasting with other
phonemes, they can create new sounds and meanings. Materialistic views on phonemes were first
proposed by L.V. Shcherba, who suggested that phonemes are functional, material, and abstract units [9,
p. 150].

Allophones are the various realizations of a phoneme in different positions with different
pronunciations. In English, there are specifically 44 phonemes, while the number of allophones is
countless. A phoneme may have several variants, one of which is the primary variant containing all the
characteristics of the phoneme and capable of distinguishing words. Other variants are combinatorial or
optional.

One of the key aspects of phonological research is identifying the “features that are common to all
variants of a phoneme and distinguish it from other phonemes.” Determining the phonological content
of a phoneme is crucial in the context of phonological contrasts. It is necessary to note that phonemes in
a language's phonological system establish paradigmatic and syntagmatic relationships among
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themselves. Discussing the paradigmatic and syntagmatic relationships among language units, Shcherba
L. states that these relationships at the systemic and speech levels condition and complete each other
mutually [9, p. 157].

Phonemes, which constitute the phonological system of a language, are sequential units or segmental
entities, meaning phonemes of varying lengths that follow one another in connected speech. This is
characterized by suprasegmental features that coexist with segmental units and are realized
simultaneously in the speech process. Phonemes interacting with each other form thousands of
combinations that serve as exponents of meaningful units of language. F. Veyselli emphasizes the
importance of studying the coarticulatory aspects of discrete units in the speech stream, noting that
“without studying the mutual influence of language units in the connected speech chain, achieving
significant scientific breakthroughs is impossible. Meaningful units in a language, which can function
independently morphemes, lexemes, etc. mainly consist of two or more phonemes combined in a linear
sequence”[13, p. 67].

The study of the regularities between phoneme combinations in syntagmatics is the only correct
way to uncover genetic relationships between languages and the systemic relations within a language.
According to F. Veyselli, “the obstacles in learning a non-native language are not limited to the systemic
and structural differences between the native and target languages but also include the differences in
the possibilities of interaction among the units of the two languages” [13, p. 43].

Although vowels and consonants function differently in the systems and speech of various
languages, their differentiation is universal and is determined by the acoustic-physiological nature of the
language's expression. Acoustically, the distinction between vowels and consonants lies in the presence
of a precise formant structure in vowels, while consonants lack this feature. Additionally, vowels are
characterized as sounds with higher general energy and are dominated by tone, whereas consonants are
predominated by noise. According to L.R. Zinder, none of these criteria alone is sufficient to draw a clear
boundary between vowels and consonants.

The most general criterion for distinguishing vowels and consonants was proposed by I.A. Boduen
de Courtenay as the centralization criterion. According to this criterion, the pronunciation of consonants
involves the concentration of tension in a specific location of the speech organs, producing noise
characteristic of the consonant. In contrast, in vowel production, tension is distributed among the
articulatory organs. Thus, a sound is considered a consonant if there is centralization in any part of the
speech apparatus, and a vowel if there is no centralization.

Later, J.A. Boduen de Courtenay further advanced the concept of the phoneme, evaluating it as an
abstract (psychophonetic) unit within the framework of morphological alternations (allomorphemes)[9,
p. 137].

According to Prof. D. Jones, the difference between “vowels and consonants” is not physiological
but rather based on acoustic relationships. Vowel sounds are defined as those formed by uninterrupted
airflow through the pharynx and mouth cavity without any constriction or obstruction. He argues that
vowels are distinguished from consonants primarily by their higher sonority. However, in English, some
consonants exhibit sonority levels comparable to vowels, such as sonorant consonants. There are seven
sonorant sounds in English: [m], [n], [n], [, [r], [j], and [w]. Sonorant consonants are divided into nasal
and constrictive sonorants.

During the articulation of nasal sonorants, the speech organs form a complete closure in the mouth
cavity, the soft palate is lowered and air passes through the nasal cavity. Examples in English include [m],
[n], and [n]. Each nasal sonorant forms its closure in different articulatory centers: for [m], the closure
occurs at the lips; for [n], between tip of the tongue and alveolar ridge; and for [n], between back of the
tongue and soft palate. Nasal sonorants are also characterized as nasal sounds.

Constrictive sonorous form a channel during articulation, allowing air to pass through with minimal
friction, thereby producing sounds where the musical tone dominates over noise, resulting in constrictive
sonorants. In this context, sonorants occupy an intermediate position between vowels and consonants.
Their articulation, similar to that of vowels, is characterized by a high level of musical resonance.
Constrictive sonorants are divided into two categories: lateral and medial.

During the articulation of medial sonorants, the airflow is directed along the middle of the tongue.
Examples of these sounds include [w], [r] and []].

For lateral sonorants, the tongue approaches either the alveolar ridge or the teeth while the sides of
the tongue lower to allow airflow. The English phoneme [l] is lateral sonorant.

Nasal sonorants are characterized by the release of airflow through the nasal cavity. While some
sources emphasize the exclusive role of the nasal cavity, others acknowledge the involvement of the oral
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cavity. During the articulation of nasal phonemes, the oral cavity remains partially open, creating
additional resonance pathways. This dual resonance distinguishes nasal sonorants from other
consonants and contributes to their musical quality. Experimental phonetic research indicates that nasal
sonorants, such as [m] and [n], require greater muscular tension compared to other consonants.

A unique feature of [m], [n], [n] sonorants is their ability to form syllables. Although some sources
do not attribute this property to the [n] phoneme, modern literature confirms its syllable-forming
capacity. Among occlusive sonorants, [n] is the most common syllable-former, with [m] and [n] being less
frequent. Sonorants form syllables when positioned next to another consonant, often incorporating the
preceding consonant into the syllable. For example: garden: [ ga:-dn]; didn't: [ did-nt]

The ability of sonorants to form syllables depends on the quality of the preceding vowel. If the vowel
is long or a diphthong, the sonorant combines with a consonant to form a syllable, as in garden.
Conversely, short vowels unable to stand alone in an open syllable, force the sonorant to form a closed
syllable, such as in film [ frl-m] and bottom [ bot-m].

The [n] phoneme does not occur at the beginning of words in British English but is common in final
and medial positions, represented orthographically as "ng". For example: thing: [61n]; thinking [ G1inkin)].

Exceptions to this pattern occur in New Zealand English, where [n] can initiate words, often in
indigenous names or terms.

In compound words, stress placement can influence the realization of [n]. For instance: congress:
[ kongres]; congressional: [ken'grefenal]

Constrictive sonorants are notable for their glide-like transitions, quickly moving towards the
articulation of subsequent vowels. For instance, [r], [j] and [l] are single-point articulation(unicentral)
sounds, whereas [w] is a dual-point articulation (bicentral)sound.

Phoneme [j] is articulated with the middle of the tongue raised towards the hard palate, allowing
smooth airflow. It resembles the short [1] vowel initially but transitions into a distinct sound, as in your
[p:], beyond [b1' jond], and yield [ji:(d].

Phonemell] exhibits two variants in English. The "clear (" occurs before vowels and [j], as in like
[laik] and value [ veelju:].

The second is called dark [l]. The dark [t] sound can occur at the end of a word or before a consonant.
Like the clear [] sound, the tip of the tongue touches the alveolar ridge and air is released by the sides of
the tongue. In words like kill [kit], rule [ru:t], children [fitdren], silk [sitk], the distribution of the sound
occurs either at the end of the word (syllable) or before a consonant. In other words while producing dark
[t] back part of the tongue is raised against soft palate.

In the articulation of the clear variant of the [l] phoneme, the front part of the tongue is raised
towards the hard palate (front articulation). It gives soft pronunciation to this sound. In the articulation
of the dark [l] variant, the back part of the tongue rises towards the soft palate (back articulation)? giving
it dark form. During the articulation of both [] variants, the vocal cords drawn together and vibrate. The
[U] phoneme is an alveolar, lateral, apical and sonorous sound, articulated with front articulation in the
clear variant and back articulation in the dark variant [15, p. 83]. Let us compare the soft and dark
variants of this phoneme with examples:

late [leit]; tale [teit]
lead [li-d]; deal [di:t]

The consonant [w] is articulated with rounded narrowing formed by the lips and the back of the
tongue rising towards the soft palate. The sides of the tongue are raised, and air flows out along the
middle of the tongue. Air exits through a rounded channel between the lips. The [w] sonorant is
accompanied by noise during articulation. The vocal cords come close and vibrate. The sound is very short
and weak. Thus [w] is a bilabial, consrtictive medial sonorant,voiced consonant with back articulation.

Due to their glide-like characteristics, English has two glide consonants: [w] and [j]. These sounds
differ from their vowel counterparts ([i, u]) in distribution, articulation strength, and duration. They are
referred to as semi-vowels or semi-consonants. Unlike vowels, they never occur in final position, before a
consonant, and are always followed by a vocalic (vowel) sound.

Initially, its articulation resembles the vowel [u], but the articulators shift to different positions to
pronounce other sounds. Its distribution occurs before a vowel in the syllable-initial position, e.g., wet [w
e t/; world [w 3. ( d I walk [w o K].
Before the consonant [r], the [w] sound is not pronounced, e.g., write [rait].

In the articulation of the phoneme][r] the tip of the tongue curls back to a post-alveolar position,
and air flows out along the center of the tongue. The vocal cords come close and vibrate. [r] is a post-
alveolar, cacuminal, constrictive medial sonorant. It has several variants:
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1.Rhotic [r]: In RP-BBC pronunciation, it is a non-fricative sound that resembles a fricative. The tip
of the tongue slightly touches the back of the alveolar ridge, while the tongue body is in the front part
of the mouth.

2.Flapped [r]: Commonly used in unstressed syllables, especially at the beginning, where the tongue
taps the alveolar ridge briefly.

3.Rolled [r]: Found in northern dialects and Scottish English, this variant involves repeated, rapid
tapping of the tongue against the alveolar ridge.

In standard English, the [r] sound is not pronounced in post-vocalic or syllable-final positions, e.g.,
star [sta:], party [ pa:ti]. If the word continues with a vowel, [r] is pronounced, e.g., a car is mine /8 'ka.r
1z 'main //.

When a suffix is added to a base ending in silent [r], the [r] sound is pronounced, e.qg., hear [his] /
hearing [ hisrin]; Moor [mus] / Moorish [ muari[]. This type of [r] is called "linking r."

In summary, the [r] sonorant only occurs pre-vocalically (before vowels) and inter-vocalically
(between two vowels), e.qg., remain [r1" mein]; very [ veri].

When sonorants occur next to voiceless consonants, their sonority is reduced, leading to a voiceless
variant. So they are partially devoiced. For instance, cry [ k r ai]; after alveolar consonants the [r] phoneme
is pronounced as an alveolar variant rather than post-alveolar. For example, try [t r ai].

As we noted, a unique feature of sonorants is their ability to form syllables. There are two
approaches to the concept of syllables in linguistics. From a physiological perspective, a syllable is a small
unit formed by the combination of one or more sounds and pronounced in a single breath. Acoustically,
a syllable is distinguished by one of its sounds being louder or differing in articulation from the others.
Among these sounds, vowels stand out the most because they play a significant role in syllable formation
due to their strength. This distinction separates them from consonants, which cannot form syllables.
However, some consonants-sonorants possess syllable-forming qualities in certain contexts. These
sonorants can form syllables due to their melodious and resonant qualities, setting them apart from
other consonants [2, p. 25].

When analyzing the articulatory-acoustic properties of the phonemes [m], [n], and [l], it is evident
that they differ from other consonants due to their longer duration, higher intensity, and the greater
tension in the muscles during pronunciation. Research indicates that muscle tension in the speech organs
increases significantly during the articulation of sonorants. This is associated with their prolonged and
intense articulation. During their articulation, the size of the resonators increases, particularly the oral
resonator, which changes in shape and size. As a result, sonorants are pronounced with a vowel-like
effect, enabling their syllable-forming function.

The syllable formation of [m], [n], and [l] sonorants occurs when they are used in final position after
another consonants at the end. For example: cotton [ kot-n], cable [ ker-bl], rhythm [ rid-m].

It should be noted that the syllable-forming property of sonorants is not limited to the ends of words
but also occurs at the end of morphemes. In some cases, the end of a morpheme does not coincide with
the end of the word. For example:

settle [ set-l] — settlement [ set-(-mant].

If two sonorants are adjacent in such positions, each can form a separate syllable. For instance: nation
[ nei{n], national [ nagf-n-].

The syllable formation of the phoneme [n] can occasionally be observed at the juncture of two words.
However, this is rare: broken key [ broskn) Ki.].

The syllable formation of sonorants can also occur when the neutral sound [a] is omitted in weak
prefixes. For example: correct [ke'rekt] — [ krekt].

These examples are more commonly used in spoken language. In slower speech tempos, the omission
of the neutral sound and the syllable formation of sonorants is not a typical occurrence.

In English, the sonorants [w] and [j] lack the ability to form syllables because they are always used
before a vowel. Their weak and gliding characteristics prevent them from being used alongside
consonants, which is why they cannot form syllables. In words where they occur with vowels, the syllables
are formed by the vowels, rendering these sonorants devoid of syllable-forming properties.

Conclusion. English sonorants may be occlusive and constrictive. There are 7 sonorous
consonants. Most of them are syllabic, all of them are voiced, as in their articulation vocal cords drawn
together and vibrate. Although sonorants possess syllable-forming functions similar to vowels, they
cannot carry stress like vowels. The stress in a syllable always falls on the vowel.
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This article deeply explores the accounting and control issues for improving budget project execu-
tion. By analyzing the current situation, it reveals pain points such as budget estimation deviation, inter-
nal control failure, and evaluation deficiency. Combining a large amount of actual data, using cases and
charts, it proposes improvement strategies such as data-driven compilation, intelligent internal control,
and multi-dimensional evaluation, providing detailed reference for organizations to optimize budget
management and help efficiently allocate resources and achieve strategic goals.

1. Introduction

In the era of digital transformation and refined management, accounting and control of budget
project execution have become the core link for organizations to achieve their strategic goals. Effective
accounting and control can ensure accurate implementation of budgets and improve resource utilization
efficiency. However, surveys show that more than 60% of companies have budget execution deviations,
which seriously affect operational benefits and development plans. Therefore, it is urgent to conduct in-
depth research and improve the accounting and control system for budget execution.

Il. Current status and existing problems of budget project implementation

1. Inaccurate budget estimates

Currently, many organizations lack scientific basis in the budget preparation stage, resulting in a
large deviation between the budget and actual execution. According to the survey data of 100 compa-
nies, in the past year, the deviation rate between the budget and actual execution of each company was
generally high. The specific data is shown in the following table:

Industry Type Average budget deviation Highest deviation case Main causes of deviation
rate
manufacturing 18.7% An automobile manufactur-  Insufficient forecasting of
ing company (32%) raw material price fluctua-
tions
Services 15.3% A large hotel group (28%) Miscalculation of passenger
flow
Construction Industry — 22.5% A municipal engineering Quantity calculation error
company (38%)

This inaccurate budget estimate makes it impossible to allocate resources reasonably, and account-
ing cannot truly reflect project costs, which seriously interferes with the normal implementation of
budget projects.

2. Weak internal control

The imperfect internal control system is obvious in many organizations. Taking the audit data of
50 administrative institutions in a certain province as an example, the proportion of units with internal
control problems is as high as 72%. The specific problems are as follows:

Question Type Proportion of units involved Typical manifestations

Unclear division of responsibili- 35% Financial approval and execution po-

ties sitions are not separated

Lack of supervision mechanism 28% No special audit of budget execution
was conducted during the year

Poor implementation of the sys- 19% Expenditure beyond budget was not

tem approved according to procedures

Weak internal control leads to frequent violations of regulations during budget execution and in-
efficient use of funds, which seriously threatens the smooth progress of budget projects.
3. Lack of effective performance evaluation
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Most organizations have not yet established a sound budget performance evaluation system. A
questionnaire survey of 200 companies found that only 31% of companies regularly conduct budget per-
formance evaluations, and the evaluation indicators are single. Among the companies that have not con-
ducted evaluations, 42% believe that there is a lack of professional evaluation methods, and 35% say
there are no clear evaluation standards. Due to the lack of scientific performance evaluation, it is impos-
sible to discover problems in budget execution in a timely manner, making it difficult to provide effective
support for subsequent budget decisions.

Il. Theories and principles related to accounting and control of budget project execution

1. Budget management theory

Budget management theory emphasizes full-process management, covering budget preparation,
execution, monitoring and evaluation, and aims to achieve organizational strategic goals through rea-
sonable resource planning and coordinated departmental actions. This theory provides a systematic man-
agement framework for budget project execution.

2. Internal Control Theory

Internal control theory focuses on the construction of control mechanisms within an organization
to ensure reliable financial information and efficient and compliant operations. In budget execution, in-
ternal control can effectively prevent risks and ensure the safety and rational use of funds.

3. Performance evaluation theory

Performance evaluation theory provides methods and standards for measuring the results of
budget project execution. By setting reasonable indicators and evaluating the execution effects, it pro-
vides a basis for budget optimization and promotes continuous improvement of the organization.

IV. Strategies to improve budget project execution accounting and control

1. Improving the accuracy of budget preparation

Data-driven model : Use big data, artificial intelligence and other technologies to collect historical
data, market dynamics, industry trends and other information to establish predictive models. For exam-
ple, an e-commerce company reduced its budget deviation rate from 15% to 8% by analyzing its sales
data, user behavior data, and market promotion activities over the past three years.

Participatory budgeting : Encourage all departments and employees to participate in budget prep-
aration and make budget suggestions based on actual business needs. After a manufacturing company
implemented participatory budgeting, the rationality of the department's budget was significantly im-
proved and the efficiency of budget execution increased by 20%.

2.0ptimizing the internal control system

Clarify the division of responsibilities : Develop detailed job descriptions to clarify the responsibili-
ties and authorities of each department in budget execution to ensure clear authority and accountability.
A multinational company improved the efficiency of its budget approval process by 30% by optimizing
the division of responsibilities.

Establish a multi-level supervision mechanism : set up an internal audit team to conduct regular
budget execution audits; introduce an intelligent monitoring system to track budget execution in real
time. After a financial institution implemented intelligent monitoring, the time to discover abnormal
transactions was shortened from an average of 5 days to 2 hours.

3. Establish a scientific performance evaluation mechanism

Set reasonable performance evaluation indicators : Build a comprehensive evaluation system that
includes financial indicators (such as cost savings rate, capital return rate) and non-financial indicators
(such as project progress compliance rate, customer satisfaction). The following table is an example of a
project performance evaluation indicator:

Indicator Category Specific indicators Weight

Financial indicators Budget execution rate 25%
Cost Savings 20%

Non-financial indicators Project completion rate on time | 25%
Customer Satisfaction 30%

Regular performance evaluation and feedback : Conduct performance evaluation on a quarterly
and annual basis, provide timely feedback on the results, and link the evaluation results with department
assessments and employee rewards. After a certain technology company implemented this mechanism,
employees’ enthusiasm for participating in budget management increased and the budget execution ef-
fect improved significantly.

V. Case Analysis
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Take a large construction group as an example. Before the improvement, its annual budget devia-
tion rate was as high as 25%. Internal control loopholes led to multiple fund misappropriation incidents,
and the lack of performance evaluation made project management chaotic. After the implementation of
the improvement measures, through data-driven budget preparation, combined with the market mate-
rial price fluctuation model, the budget deviation rate dropped to 12%; internal control was optimized,
and an intelligent approval and monitoring system was established, and fund misappropriation incidents
did not occur again, the introduction of a scientific performance evaluation system increased the project
on-time delivery rate from 70% to 95%, and the cost savings rate reached 18%, effectively improving the
company's economic benefits and management level.

VI. Conclusion

Improving the accounting and control level of budget project execution is the key to achieving ef-
ficient management and sustainable development for organizations. By strengthening the accuracy of
budget preparation, optimizing the internal control system, establishing a scientific performance evalu-
ation mechanism, and analyzing and applying actual data and cases, current problems in budget execu-
tion can be effectively solved. In the future, with the development of digital technology, organizations
should continue to innovate management methods and continuously improve the budget management
system to adapt to the complex and changing market environment and enhance core competitiveness.

This journal article uses rich data and tables to more intuitively show the current status and im-
provement effects of budget project execution. If you have other requirements for data types and case
industries, please feel free to tell me.



XV INTERNATIONAL SCIENTIFIC CONFERENCE. TORONTO. CANADA. 20-21.05.2025

Technical sciences

DYNAMIC MODEL OF THERMODIFUSION PROCESSES UNDER LASER ACTION ON THE CONFU-
SION OF TWO MEDIA

Aliaksandr N. Kupo

PhD of Technical Sciences, Associate Professor

Francisk Skorina Gomel State University, Gomel, Belarus

Victor A. Emelyanov

Doctor of Technical Sciences, Professor

JSC «INTEGRAL» — «INTEGRAL» Holding Managing Company, Minsk, Belarus

Abstract

Based on the numerical solution of the axisymmetric heat-mass transfer problem, the distri-
bution of temperature fields in a two-layer metal-semiconductor system is analyzed. The values of
the diffusion coefficients in these media are determined for various parameters of the heat source
generated by laser radiation. The results of modeling can be used in the technology of manufac-
turing electronic components.

Keywords: heat, and mass transfer, heat conduction equation, laser radiation.

Introduction. The development of semiconductor materials in submicron electronics technologies
is carried out, among other things, using laser radiation. In the traditional use of laser radiation for di-
mensional processing of materials (laser cutting, engraving, marking, etc.), the material is removed along
a given processing path [1]. However, in such cases, material losses associated with the removal of small
fractions from the processing area are inevitable, which also has environmental consequences.

In order to solve these problems, the most promising methods are those based on the catalytic
properties of metal coatings previously deposited on semiconductor or dielectric substrates. For example,
the thermochemical method of microforming on the diamond surface [1].

As such coatings, metals are used that can accumulate neutral atoms of the dissolved material in
their volume to a certain concentration due to diffusion. Thus, the material can be extracted in a "non-
contact” way. To maintain the described physical and chemical transformations in the selected treat-
ment zone, the activating thermal effect of laser radiation is used. [1, 2]

Statement of the modeling problem. In general, the solution of the heat and mass transfer problem
in the described system is reduced to solving a system of differential equations, including heat conduction
equations, with mixed boundary conditions, as well as diffusion equations in two media.

To select the optimal modes of this treatment method, it is necessary to study the physico-chemical
mechanisms of thermal and diffusion processes. Laser radiation is used to localize the heat source at the
metal coating-substrate interface. A simplified scheme of thermochemical treatment is shown in Fig. 1.

//

4

2\

3

1 —thin-film coating (metal), 2 — processed material (semiconductor), 3 —direction of propagation
of laser radiation, 4 — direction of movement of the laser heat source during processing.
Fig. 1—Diagram of the effect of laser radiation on the boundary of two media
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Since laser radiation forms an axisymmetric heat source [2], we should look for a solution in the

cylindrical coordinate system.
T 10 aT d oT
gy = v (A0 3 ) 45 (A T) 1)

Thus, the nonstationary problem of heat and mass transfer in a two-layer metal-semiconductor
system is considered. We assume that there is no convective heat exchange with the gas phase, and the
gas is maintained at a constant temperature ToTO. The initial temperatures of the semiconductor and
the metal coating are also equal Toto TO. In general, the system under consideration can be considered
thermally insulated. Laser radiation acts on the metal-semiconductor interface, forming a surface heat
source with a power density quniformly distributed over the cross-section of the laser spot. This ensures
heating of the metal layer and its saturation with the products of dissolution of the semiconductor, as
well as activates diffusion processes at both phase boundaries: "metal-semiconductor”.

In addition, the following conditions are accepted:

— the temperature range at which laser processing is performed is limited by the melting point of
the metal under normal conditions;

—the pressure in the gas phase is normal atmospheric.

At the metal — semiconductor interface, boundary conditions IV-th kind are realized in the well-

known form (2):

a T,

W(Ty)-S2= 2y(Ty) - 22 (2)

The system (1) — (2) is solved together with the diffusion equations for two media, presented in the
form (3):
ac _ 2 ac
;=£(D(T) XE)’ (3)
ddoe: C is the mass concentration of the catalytically transported substance across the boundary of the

mediaunder consideration, and the diffusion coefficients D depends on the temperature in accordance
with 3akoHomthe Arrhenius law:

D(T) =Dy - exp (- =), (4)
where: Do diffusion factor, E is the corresponding activation energy of masstransfer,
k=1.38-10%° J/K is the Boltzmann constant.

At the initial moment of time, the mass concentrations of the catalytically transferred material in
both media are set: C1=Co1,C2=Co.
With the condition that Ha epaHuue cped the conditions of continuity of the mass flow are realized

at the boundaries of e media:

DT, %= p(1); - 22 (5)

Dynamic modeling

The system differential equations (1) — (5) to be solved can be approximated by a finite-difference
scheme made with the first order of accuracy in time t and the second in spatial coordinates z and r. In
this case, an implicit difference scheme was chosen, since it is the most stable [3], i.e. it allows integrating
the boundary value problem with any time step of a given smallness.

On the MathCad, script files were developed for dynamic modeling of the temperature distribution
in the framework of the task. This made it possible 3ada4u HeoepaHuyeHHbIx duana3oHaxto obtain instan-
taneous values of the diffusion coefficients in selected planes near the interface by varying the problem
parameters in unlimited ranges s6u3u epaHuubl pasoena. Fragment aof (gorithma is shown in Fig. 2.

The proposed model makes it possible to determine the temperature distribution in a two-layer
system ("metal”™-"semiconductor”) at a selected time in any range of laser radiation intensities for metal
coatings with specified thermophysical parameters, excluding, of course, limit values that lead to a
change in the aggregate state of the coating and (or) substrate.

For example, Fig. 3 shows a general view of the temperature distribution in the z and r coordinates
for the power density of a heat source g = 10°W /m? at timet= 20 s.
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Fig. 2 — Fragment of an algorithm for dynamic temperature modeling using the MathCad platform
(final=FRAME-timescale)

Fig. 3 — Temperature distribution T (K) over the volume of a two-layer metal-semiconductor system at
a time of 20 s under the action of laser radiation

Taking into account the temperature values, we can estimate uHmeHcusHocmsthe diffusion inten-

sity in any plane of the studied two-layer system at a given time and 2paduerm the diffusion gradient.
Fig. 4 shows the distribution of the values of the diffusion coefficients D for the power density of a heat

source q = 10°W /m? at the same time.

103
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Fig. 4 — Field of diffusion coefficients D (10-11"" M™/s) of a two-layer metal-semiconductor
system at time of 20 seconds.

The presented model also makes it possible to estimate the dependence of the diffusion coeffi-
cients on the thickness of the metal coating directly in the coating and at the metal-semiconductor in-
terface. This makes it possible to select criteria for the efficiency of material removal by laser thermo-
catalytic treatment, depending on the thermophysical and geometric parameters of the metal layer.

Results and conclusions

A nonstationary two-dimensional axisymmetric nonlinear mathematical model of heat and mass
transfer in a two-phase cucmeme metal-semiconductor system when the phase boundary is heated by
laser radiation is obtained. PesynbmamsiSimulation results in technologically acceptable ranges of
power densities of a thermal laser radiation source g = 10°— 10°W /™ and the thickness of the metal
coating d= 10nm -1um, which allows ustom predict the most effective modes of thermo-catalytic treat-
ment and provide the necessary rate of material removal.
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Abstract

The article discusses the classification of solid household waste, the morphological and frac-
tional composition of solid household waste (SHW), the chemical and physical properties of SHW,
SHW collection standards, and the disposal and recycling of solid household waste. Changes in the
composition of SHW depending on the season are characterized by an increase in food waste con-
tent — 22-25.5% in spring and 42—-46% in autumn. This is due to the increased consumption of
vegetables and fruits during these seasons. In contrast, during the winter and autumn months,
there is a noted decrease in small street litter, from 20% down to 7%.

TydiH

Makanada Kammabsl MYpMbICMbIK KA/I0bIKMApP KAACCUBUKAUUACH], KAMMbI MYPMbICMbIK
KanobikmapobiH (KTK) mMopgonozussibik XaHe GpakyusibiK Kypambl, KTK XUMUS/IbIK HCOHEe
pusukanbik kacuemmepi, KTK 3UHay HopMaaapbl, KAMmbl MYPMbICMbIK KA/10bIKMApPOb! 3O
aHe Kalma eHoey. KTK KypambiHbIH 632epyi X#bla Me32isiiHe 6al/iaHbICMbl KYpaMbIHOAabl a3bIK —
MyJiK KanobIKmapbiHbIH Kekmemoe 22-25,5%, an Ky30e 42-46% keberoimeH cunammarnzaH. by
adamoapobiH OCbl Me32isi0epoe pauUOHbIHOA KOKOHIC NeH Xemic XUOeKkmi Ken mymbiHYbIMeH
cunammasnaoskl. A, KbiC XoHe Ky3 adnapbiHoa maltoa Kewe Kokbicmapbl 20% 0aH 7% odeliH
a3arobIMeH cunammarnaaHobi@bl KApACMbIPbIIRAH.

Keywords: collection of waste, morphological, physical properties, solid household waste.
Kinmmik ce30ep: Kano0bikmapob! XUHAyad, MOPGOI02US/IbIK, PUIUKATbIK KacuemmepiH,
Kammabi mypMbICMbIK Ka0bIKMap.

LLIbIMKeHm KanackbiHbIH KeJiemi MeH XaJiblK CaHbl KyH apma ecyoe. XasblK CaHbl MeH Koca
NPoONOPUUOHAIObI Mypoe Kammbl MYPMbICMbIK, KAI0bIKMap Kesiemi de ecyde. Kammabl MypMbICMbIK
Kan0bIKmap Kaaccudukauusacbl, Kammbl MYPMbICMbIK Kaa0biIKkmapobiH (KTK) MOp@doio2usibIK HaHe
ppakyusabik Kypamsi, KTK XUMUSI/IbIK H#aHe PuU3UKaAIbIK Kacuemmepi, KTK 3uHay HopmMasaadpbl, KAmmbab!
MYPMbICMbIK Ka10bIKMApPObl XOK MoHe Kadma eHoey a0icmepiHe Xasanbl cCunammamd, Kammel
Kan0bIKkmapobl eHoelUmiH Xeke KOMNaHusaap, LLIbiMKeHm KanackbiHbIH Kammsb! Kaa0blKmapblHbIH
KesemiH azalmyoblH onmumasiob! WwewiMi, Kammabl Kaa0biKmapobl eHoeyoi asmomMamu3ayusaay MeH
uugposusayusnay benimoepiHe 3epmmeysep Xyp2izinodin Kammsl Kaa0bIKmMap KeaemiH muimoi azadmy
XHosbl bagHoanaosl. Kammb! mypMbicmbiK Kaaobikmap (KTK, mypmMbICMbIK KOKbICmap) — 6acmankbi
MiHOemi OpbIHOARAHHAH KeliHel KOs0aHy2a apamchbi3 ap mypJii QU3UKAbIK mypabiodabl 3ammap.
MbiHadal KTK knaccugpukammapsi 6enzini: mypabiH yiaepoeH Whbi2ambiH KaaobiKmapsl, 6HOIpIc
OPbIHbIHOA KO/I0AHbII2AH MYPMbICMbIK KAA0bIKMApPbl, Keuwlesep KOKbICmapbl, 6azap KoKbICMapsl,
bakwa meH casbakmapoaH 3#UHAIamasiH 3#aHe m.6. 6osbin 6esiHeol.

Kammabl mypmbICMbIK Kanobikmapobl XuHayad, Kaluma eHoeyz2e x3aHe xorea 6aliaHbICmel
bapsibik Macenenepoi Kapacmbipambi3 bYpbiH, 0Cbl MAMepUanobiH KYpambl MeH Kacuemmepi mypasbl
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aknapammap Kaxem. KTK mMopgono2ussibiK Kypambl 60UbIHWA MbIHA KypayuwlbiiapodaH mypaokl:
cylekmep, a3blk-MYJIK YoHe KOKeHIC KaiOblKkmapbl, Kadzds, 2d3emmep, X(ypHasnoadp, opay
mMamepuasnodpbl, KapmoH Kazaszoddpbl, d2aw, NJjaAcmmaccd, mMekCcmusb, Obl1eapbl, pe3eHKe, mypJii
memanoap (mycmi xoHe Kapa), WbiHbl. KTK KYpambIHbIH ©32epyi xcbii Me32isiHe 6al/iaHbICmel
KYPambiHOAabl a3biK — MYJIIK Kaa0bIKMAapbiHbIH Kekmemoe 22-25,5%, an kKy3de 42-46% keberoimeH
cunammasnaoskl. by adamoapobiH 0Cbl Me32iidepoe payuoHbIHOA KOKOHIC NeH Xemic 1udekmi Ken
MYmbIHYybIMEeH cunammanaosl. AJl, KbIC XoHe Ky3 alnapbiHoa malda Kewe Kokbicmapbl 20% oaH 7%
deliiH azarobiMeH cunammasnaosi (1-kecme).
Kecme 1 - LLIbimkeHm KanacbiHbiH KTK-HbiH 2024 3b112a Mopdos102usi/ibIK KYpambl, %

Ne Kypayuwbliapsl XKbin me3eindepi
Kbic Kekmem Xaz Ky3
1 A3bIK-MmYJiK Kaa0bikmaps! 32-39 35-45 40-49 45-55
2 KapmoH, Kazas 26-35 32-35 22-30 25-35
3 Azaw 2-5 1-2 1-2 2-5
4 Kapa memasin 3-4 4-6 3-4 3-4
5 Tycmi memanin 0,5-1,5 0,6-1,8 0,5-1,5 0,5-1,5
6 Tekcmusib 4-6 4-6 5-7 4-6
7 Cydek 1-2 1-2 1-2 1-2
8 LIbIHbI 4-6 4-6 4-6 4-6
9 bbin2apsi, peseHke 2-3 2-3 3-5 2-3
10 [lnacmmacc 23-24 23-24 24-26 23-24
KTK  Mopgosiocussibik — KYpambl  MeH  KOCd  OHbIH — GpakuusibiK — Kypambiod — eme
MaHbI30bI, cebebi  oHbIH  KesemiHe — 6al/aHbICMBb, apHalibl  mexHoso2usAap — MeH

mexHukanap nadoanarbinaos! (2 - kecme). OcblieaH 6alnaHbicmel, KTK iwiHOe Kenemi eme yJ/KeH
Kokbicmap 601adbl, onap cmaHoapmmeit 0,75 M? KoHmelnepae cbiimadiosbl, cosn cebenmi 0/1apobi apHalibl
opbIHOapda xuHakmanaos.. Opmawa ecenned 1 3wl iwiHde 1 adamaa meiabi3obiebl 210 Ke/M?
6osamsbiH 40 ke KTK xuHanaos! [1].

Kecme 2 - KTK Mopg0os102usifibIK #aHe ¢ppakyuoHob! Kypambl, %

Gpakyusaap eauemi, Mm

Kipayuteinape! 250 ~er 150-250 | 100-150 |  50-100 | 50-0en kem

apmeiK
A3bIK-MY K - 0-1 2-10 1,0-12,6 17.0-21,0
Kan0bikmaps!
KapmoH, Kazas 3,0-8,0 80-10,0 9,0-11,0 7,0-8,0 2,5-5,0
Azawl 0,5 0-0,5 0-0,5 05 05
Kapa memasin - 0,1 0,5 0,8-2 0,3-0,5
Tycmi memasin - 0,1 7 0,6-2 0,5-1,0
Tekcmu/ib 0,2-1,3 1,0-1,5 0,5-1,0 0,3-0,5 0-0,6
Cyliek - - - 0,3-0,5 0,5-0,9
LLIbIHbI - 0-0,3 0,3-1,0 1,0-2,0 1,0-1,6
bbingapbl, peseHKe 0 0-1,0 0,5-2,0 0,5-1,5 -
[lhacmmacc - 0,5-1,0 1,0-22 1,0-2.5 0,2-0,5
bapribiabi 7 13,3 22,1 25,3 32,3

KTK XUMUSI/IbIK H(aHe GuU3UKa/IbIK KacuemmepiH 3epmmey, MypMbICMbIK Kaa0biKmapobl Kalima
BHOey MeH OHbI Kadeae Xapamy MakCambIMeH XacasbiHaobl. Ken xagoaloa 0s1ap0biH 0pmauid XbiaobIk,
KepcemkiwimepimeH aHbikmanaosbl. Pu3UKasibik Kacuemmepi 60UbIHWA: MblabI30biabl, bl2A/10bIIbIab,
JKHBITYOMKI3YWINIK Kacuemi, caimaabl MeH Kesemi eckepiniemiH 60/1ca, XumMusibik Kacuemi 6olbiHwa:
XUMUSITIBIK ~ KVPbIIbIChI, OP2AHUKA/IbIK 3amMmadp MdA3MyHbl Kapacmabipbiiadsbl. KTK azpoXumMusisibik
Kepcemkiwmepi 6olbIHWA Kypambl exi besimee beniHedi: buono2us/ibik mypoe e30i2iHeH WipUumiH X aHe
Hebldam buomepmus/ibiK belimapanmaHobipy NPOUECiHOe MexaHuKaabiK mypoe oHal eHoesnemiH, S2Hu
KOMNOCM cacay yakbimbIHOAa 630i2iHeH WipumiH — d2awl, mekcmuJ/ib, cylek yxcoHe m.b. KTK o meH
OHbI 6HOeY 6apbICbIHOA KOJI0aHbIIAMbIH MEXHOI02Us/Iap MeH mexHuUKanapaa KTK xbiayemkisziwumizi
JHBHe Mblabi30blabl Kepek. Kekmem-xca3 kesiHoeei koHmeliHepdeei KTK mbiabi30biasi 0,18-0,22m/m>, an
Ky3-Kbic me32idepiHoe 0,2-0,25 m/m> meH 601a0bl. KTK Hezi3ei KypambIHbIH Xy @MKi32iumizi: azau,
KkapmoH- 2000-2500; cy - 4190; wiHbl, mac- 800 -1000, kapa memasi — 400 0xc/ (kexepad).

LLIbiIMKeHm KanackiHOaabl Kammbl MypMbICMbIK KA10bIKmapobl eHoey adicmepi yaHe 0apobl
Hakcapmy ic-wapanapbiH Xacay mMakcamsiHOa Kammbl MypMbICMbIK Kaa0bikmap maceneci KaHoad
daya okesnemiHOiz2iHe aHaau3 xacan, emkeHimiz beH 6yeiHimizee xoHe b6osawakka Ke3 caabin
3epmmeyimMHiH MbiHadal KOpmbIHObIIAPbIH #acacak 60/1aokbl:

1. KTK kanobikmapeaa salbiKkmbl — KeHii — aydapmacak, oHoa 10  Jxbil  iwiHOe
LLIbiMKeHm  Kanacbl anemoezi  71AaC  KAAandpbiHbiH 10 - Wbl OPHbIH — A/IAMbIHObIAbIHA, AT
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oba aypybi MeH mya bimkeH bananapoasbl Kemwinik — yapeHwikmi  xagoald  6o0sybiMeH
kamap iHoem aypysapobiH nadoa 60s1ybl MeH 0amybIHa MyMKIHOIK 6epyimi3 MyMKiH.

2. KTK-map on acnaHHaH  myckeH — Macene — emec, Oa  adaMm  MmipulisiieiHiH
HomuxeciHOe natda 6bonameiH OyHue. Couyuasnobl  UHCMUMymMmMap  dpacbiHOaabl — OYpbIC
YUbIMOACMbIPbIIRAH YUKJT HaHe eHOIPIC OpHbIHOA 0YPbIC MAHOAIRAH MEXHO/102US/IbIK NPOUECC KORamaa
mek nadida anbin Kesneo.

3. b6i30iH  emipimMi3  MoHe  KOpWA2aH — OpMAambi3, bosawazbiMbi3 bapsibiabl
©3IiMi30iH KO/IbIMbI30a.

Con cebenmi, byeiHeH 6acman 6apsabiK xacazaH KaoamodpbiMbiz — beH  icmepimi3
Koaamaa 3caHe bip-6ipimizee meK 3 aKCbiibIK aKesemiH 60/1ChIH.
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Abstract

The article discusses the negative processes that arise as a result of the operation of solid
household waste landfills - these are adverse environmental processes that significantly affect the
environment and hinder the soil from performing its ecological functions. During the operation of
solid household waste landfills, anthropogenic negative impacts occur not only within the landfill
area but also extend to adjacent territories, leading to soil contamination with waste and its
decomposition products, as well as the degradation of vegetation cover.

TydiH

Makanada Kammbl MYpMbICMbIK, KAA0bIKMAp NOJUSOHOAPbIH NadoanaHy HamuxeciHoe
MYbIHOAUMBbIH X(AbIMCbI3 NPpouecmep - KopwaaaH opmaaa aldmap/ibikmad acep ememiH XaHe
MONbIPAKMbIH 63 3K0JI02USAJIbIK, YHKUUS/IAPbIH OpbIHOAYbIHA Kedepei KesmipemiH Kosalchi3
JKOI02UA/IbIK Npouecmep 60sbin mabbiiads. Kammbl MYpMbICMbIK, KAJ0bIKMAP NOJIUSOHbIH
naddanary 6apbiCbIHOa aAHMPONO2eHOIK H(A2bIMChI3 aCep MeK NOJIU20H AyMabiHA 2aHA eMmec,
COHbIMEH Kamap O2aH ipeesiec ¥amkaH Xepsepee 0e mapasbin, MoNbIPAKMbIH Kaa0bIKmMAapMeH
JoHe 0/1apOblH bIObIpAy ©HIMOepiMeH JIaCMAaHybiHA, COHOAU-aK ©CiMOIK XaMblIabIChbIHbIH
6VY3bl/1YybIHA AJIbIN KEJYi.

Keywords: Pollutants, landfill, emission sources, solid household waste.
Kinmmik ce30ep: snacmayuwibl 3ammap, NOJIUEOH, Wbi2dpy Ke30epi, Kammbi MypMbICMbIK,
KasaobiKkmap.

AdamzammabiH eH 3ahaHobiK macenenepiHid 6ipi - yiKeH aymakmapobiH KAmmbl MypPMbICMbIK
Kasn0bIKmapmeH, seHU adamoapobiH KyHOeiKkmi emipi HomuxceciHoe natioa 6osambiH Kaa0biKkmapmeH
J1aCMaxysbl. bip Xbin iwiHoe apbip Kana mypabiHbl wamameH 450 k2 Kammabi MypMbICMbIK KAA0bIKMAap
Whieapaobl, OHbIH 50 Ke-bl nosumepsi mamepuandapoaH mypaokl, oap KopwazaH opmaoa
blOblpamadiobl. OHOazaH, mMinmi Xy30eeeH 2ekmap xepoi aabin XAMKAH KenmezeH Kaaasbik
nosiueoHoap xcui 6osameiH epmmep Ke3iHoe Y/bl MymiHHIH Ke3iHe alHasibin, Xep acmsi Cy/1dpbiH
sacmadmeliH  Kayinmi - owakmapaa — adHanaos..  CoHbIMeH — kamap, MyHoad — nosu2oHoapoa
AHMUCAHUMApUsA/IbIK Xagoaliap Kaabinmachin, adamoap MeH yi 3axyapsiapbl ywiH Kayinmi namo2eHoi
¢riopa, payHa xaHe Mukpoaz3anapobiH 0amybiHa bIKNaa emeoi [1]. Kammabi mypmMbICMbIK Ka10bIKmMap
NoJIU20HOAPbIHLIH NAUOA 60YbI MEH HCYMbIC ICMeyi HamUXeciHOe 3K0102Us/IbIK CUnammaabl MbIHadad
6y3ywWbIIbIKMap 601ybl MyMKIH: KOKbICMAHY, AACMAHy (XUMUSI/IbIK, MEeXAHUKA/bIK, OU0102US/IbIK,
HCBIYIIbIK) HAHE MONbIPAKMbIH KYHAP/Ibl KAbambiHbIH OyaiHyi. Kammbl mypMbICMbIK Kaa0biKmap
NOJIU20HOAPbIHLIH  MYMbIC icmeyi  HamuxceciHoe mybiHoalmbiH mepic  npouecmep  Kosaalchi3
3K0JI02US/TbIK Npouecmep - byl KopwasaH opmasa atimapsibikmad acep ememiH XaHe monbipakmbiH
IKOJI02USI/TbIK (OYHKUUS/IAPbIH OpbiHOAYbIHA Kedepei KesmipemiH npouyecmep. Kammabi mypmMbICMbIK,
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Kasa0bIKmMap NoJu20HOApbIHOA ememiH Npouecmep2e MbiHaaapobl ¥amkbi3yaa 60/1adbl; ammocgepaza
KOKbIC MACCAcbIHbIH 6UOJI02US/IbIK, bIObIPAYbl HOMUXeciHOe nalda 601ambiH KOKbIC 2d3biHbIH 661iHYi,
6y HapblibicmapobiH nadoa 6oy KayniHe, #asbiMcbi3 uicmiy 6osybiHa akenedi, bipiHwi npoyecke
mikenel 6alnaHbICMbl KOKbIC XaHaaH ke3oe epm nadoda 60/1a0bl, #ep acmsl CyYaapbiHbIH NOTUSOHHbIH
O0peHaxobiK Cy/1apbiMeH (KOKbIC Cy32illl) ¥aHacybl Ke3iHoe 1acmaHybl, MONbIPAKMbIH MEXHOI02US/IbIK,
MO3YbIHbIH HOMUXceCi pemiHoe monbIpak NeH Monbipak KabammapbiHbiH Mbiabi30aaybl [2]. Kammel
MYPMbICMbIK Ka/10bIKMAp NOAU20HOAPbk! dybip Memasaodap MonkipagbiHOA ¥UHAKMAsayobiH mikened Ke3i
60/1bIn Mabki1adskl. [1oU20H MONbIPAKMbI YAHE Xep acmb! CYapbiH YIKeH mepeHOiKKe 3toHe edayip
aymakka 1acmadiobl #aHe yaaHoblpaodsl. [losueoH xcaqbal-ak, opeaHuKabIk 3ammapobiH aHa3pobmesi
bIObIpaybl Ke3iHoe nalda 6osameiH eme Y/bl ea30apobiH 66JiHyI aHe esndiH acepiHeH NOJU20H
mamepuanoapbiHbiH Ycak oucnepcmi besweKkmepiHiH mapanybl dpKblibl amMOChepasbiK ayaHsbl
nacmadosl. Kammel, acipece 0aybliobl xesndep KesiH0e NOJIUCOH [p2esiec amKaH aymakmapob!
nosiusmu/ieH nakemmepMeH, KazazbeH xoHe 6acka 0a 3eHisl KoKbIcmapmeH aacmadosl. [loau2oH
KopwiaaaH opmasa eaHa emec, COHOal-ak anabic aymakmap MeH Ccy alobiHOdpbiHa 0a
IKOMOKCUKOI02USI/TbIK, BAKMEepUOoI02US/IbIK HaHe 2e/IbMUHMOI02US/IbIK MYpPabioaH Kayinmi 1acmady
Ke3i 60s16in Mabb1adsl. by 3nU0eMuU0I02US/IbIK H#OHE 3NU300MUS/IbIK CA/10apad, 3KOMOKCUK030dp MeH
MYpabIHOAp MeH XaHyap/apobiH MUKO30apbiHA aKenyi MyMKiH. Ocbiaadwd, Kammbl mypMbICMbIK
Kaa0bIKMap NOJIU2OHbI QAJIbIC Xep/iepee OpHA/IACKAH Y(aHe, MUICIHWe, Xa/ibIKKa 3UsHObl acep emyi
MYMKIH. TypeblH yliep MeH auMapammapad mikesel XaKbiH OpHAJACKaH NoIu2oHOapoa ¥uHasaamaiH
Kammab! MYpPMbICMbIK KA0bIKMAp CaHbIHbIH 6Cyi almap/sbikmad 3usiH Keamipeoi. Kammb! mypMbICMbIK
Kanoblkmap KopwiazaH opmaza Kayin meHdipedi. Kammabi mypMbICMbIK Kai0bIKMAap NOIUSOHbIH
nadoanaHy 6apbiCbIHOA NOU2OH AYMAbIHbIH 83aHA eMec, 02AH ipeesiec YamKaH adyMakmasiH 0a MonbIpax
nNeH ecCiMOIK Xambl/IgbICbIHA Mepic aHMPONo2eHOIK acep 60J/bin, MOoNbIPAKMbIH Kaa0bIKMapmeH
KOKbICMAHYbIHA, OHbIH bIObIpAY 6HiMOepiMeH J1acmadybiHa aKen coeadbl. KopwidzaH opma
0bbeKkminepiHiH 3Ko/102Us/bIK XaUKyUiHiH HawapiaybiHbiH ceben-candapsibik 6altnaHbicbl 601aobi,
COHbIH HOMUXECIHOe 3KO0/102UA/IbIK MYpPabl0aH eneysi 60/bin mabbiiamsbiH KOPWARAH opmaad 3usiH
kenmipinedi. lMonueoHoapda aybip MemanodapobiH Kammbl MYPMbICMbIK KAA0bIKMAPbIHbIH WAMAOdH
MbIC HUHAKMAsybl BUOMAHbIH YaHe Xaanbl Mabuau KeweHHiH MymacmabiabiHbiH 6Y3bi1ybIHA aKenyi
MYMKIH. ToNbIpakka aybip MemasnodapobiH Ken mMeswepi myckeH Ke3ode oHbIH Kacuemmepi 632epedi, by
MOoNbIPaK KYHAPJIbIIbIabIHbIH HAWAap/aybiHa akeneodi. COHbIMeH Kamap, dyblip Memasoadp ecimoikmepee
mikenel acep emedi yaHe on1apaa eHin, Memaboausmoi 6y3adskl, eHiMOii2iH memeHoemedi [3].

buopemeduayusa - byn mabuau Hemece 2eHemuKkdasibiK MmypJieHoipiieeH mipi 0p2aHu3MoepoiH
(HeziziHeH MUKpoop2aHu3MoepoiH, CaHbIpayKy1akmapobiH Hemece ecimoikmepoiH) KemezimeH KopuazaH
opmatkl 1acmaxyoaH masapmy npoueci. O1 MonbIpakmMaabl, CyObIH XaHe ayaHbiH KYPaMbIHOAzb! MyHAl
eHIMOepi, ayblp Memasoap, Necmuyuomep, Op2aHUKA/IbIK Kaa0bIKmap cUSKMb! 1aCmMayulbi 3ammapob!
bIObIPAMYy Hemece 3as1asCbI30aHObIPY YWiH KO/10aHbI1aobl. JIacmaxaaH monbIpakms! KasnbIHA Keamipy
YWwiiH buopemeouauusaibiKk MmexHo102usa1apobiH cammi 0amybl, eH anodbiMeH, mMyHal eHOipyoeH KeliH
KasneaH xepaepdi masapmyaa, MyHal mackimanaday meH eHoeyodez2i anammapaa 3oHe MyHal eHiMoepiH
KosoaHyea balnarbicmsl 6acmasnoebl. byn buomexHosoeusoa mMyHad KemipcymekmepiH mombIKmbipy
Kkabinemi 6ap xep2inikmi monbipak MUKpO@IOpAChbIH bIHMAIAHObIPY 0d, JACMAHy OpPbIHOAPbIHA
buosnoeusnbiK  eHiMoepoi-myHal  KyYpblbiIMOApbiH — eH2i3y —0e  K0JI0aHbl1aobl. — Kemipcymekmi
cybcmpammapobiH 6eneini 6ip mypaepiHe masymmap, Kpeozommap, bumymoap, nouapoMamuKarbik,
KOCbI/IbICMApP, YAHA MUKpobmblK O0ecmpykmusmi Nnpenapammadp XaHe Cy MeH MmOoNbIPAKmMblH
aBapusi/ibIK #aHe xcyldesni KemMipCymeKkmi 1aCmarybiHbIH Ca10dpbiH MOJIbIK #(OH2A, KOPUIA2aH OpMaHb!
KaanbIHaG — Keiimipy2e — MyMKIHOIK — 6epemiH  XaHa  MexHOJI02US/IbIK — wewimoep — aszipsieHyoe.
buopemeduauussibiKk mexHoa02usAapobiH eH 6acmel, apmbIKWbLIbIKMAPbIHbIH 6ipi mipi xcylenepoiH,
acipece MUKpoop2aHu3moepoiH apmypJii 0p2aHUKA/IbIK 3ammapobiH Ken mesuwepiH beneini 6ip dapexcede
memabosnuzoeyoiH KeH MymKiHOikmepimeH 6adnaHbicmabl. COHbIMEH Kamap, 6uopemeduauyussibik,
mexHo02Uus1apOobl  KoJIOAGHY MONbIPAKMbIH Heei3ei KepcemkiwmepiHiH alimapsibikmad e3eepyiHe
aKkesMelmiH Masapmali2aH OpMAzd #YMCaK acep emyi eme MaHbi30b! [4].

KasakcmaHoa — 6yeiHei maHoa MUHAKmManzaH Kammbl — MYPMbICMbIK, — Ka10bIKMAapobIH
kenemi 100 MAH mMoOHHaoaH acaobl. COHbIMEH Kamap, X bl calbiH —enimizoe  5-6  MJIH
KanobIK Wbi2apbinaosl. 2025 xwbinea deliH 01apobiH Kesiemi 6ipmiHoen apmain, X#cbii calbiH 7-8 MUI/IUOH
MOHHA2a #emeoi. Kammbl MypMbICMbIK Ka0bikmapob! bipaecin cakmay HamuxceciHoe nadoa 6oa2aH
3UAHObI KOChI/ILICMAP 3K0J102US/IbIK OPMARA VJIKeH 3UsiH Kesimipedi, COHbIMeH Kamap OHbl Xakcapmy
WhIabIHOAPbIH ApMMbIpAdkl. TepazavbiH almybiHWA, emKeH Xubiabl 210,17 MbIH MOHHA KAmmsl
MYPMbICMbIK KA/I0bIK #CUHA/LIN, OHbIH 52,5 MblH MOHHACK! KAlma eHoeseeH, 61 ¥ainbi KesemHiH 28 %-
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bIH Kypalobl. bubu1 6yn kepcemkiwmi 29%-2a Xemki3y xocnapsiaHbin omsbip. Meaanoaucmi
abammaHobIpy XaHe Ke2a0aHObIpy H#OCNApbIHA Calikec andaabl 6ec Xwbi10a KOKbICMbI 66/1eK HuHay
HoHe kadma eHoey XYMbICMApbl KAMMamachls eminedi. HomuxceciHoe 2025 xwbinea Kapad
Kanobikmapobl Kadma eHoey yneci 35%-eaa xemeodi. “Akmac-1" Kammabl MYPMbICMbIK KAa0bIKMap
NOJIU2OHBIHOA KanobiIkmap Kadma eHoeydiH 6apsbik mypaepi 6olbiHwa cypbinmanas.. Kadma
eHoesremiH Kai0biKkmapobiH CAHbIH ApMMbIPY MAKCambIHOA Kalma eHoey #YMbICMapb! 0a Xcypai3iyoe.
2020 bl nosueoHaa 209 MbIH MOHHA KOKbIC KAbbIOAHbIN, OHbIH 52,5 MbiH mMOHHackl Kaluma
eHOeneeH. Aman admkaHoa: 14,8 moHHa KapmoH, 2,3 moHHa Kazas, 1,1 moHHa xceniM, 26,1 moHHa
naacmukansik 6emesike, 5,1 moHHa nnacmmacca, 1,8 moHHa wibiHbl 6emerike, 0, 1 MoHHa Kapa memarni
xeare 0,01 moHHa mycmi memasia Kadma eHoesnzeH. CypbIinmaseaH xoHe Kalma eHoesieeH NoausmusieH
MeH NacmuKkaiblk 6emesikenepoeH XuMUs/IbIK WUKi3am anbiHaobl. COHbIMeH Kamap, 3aybim
bosawakma mypmbICMbIK Ka10bIKMapoaH 371eKmp 3HepeusicbiH eHdipe bacmadob! 0en »#ocnapaaHyoad.
MonueoH aymazbiHoa 20 2ekmap xep mesimi KapacmaIpbI/I2aH.

TypkicmaH  0b6sbicbl  ipi  6HipnepoiH — 6ipi  pemiHOe  pecnybsnuka — aymaabiHbiH — 4,2
%-biH (1182 MbiH KMP) anbin - xamsbip.  O6/bICMbIH — SKIMWINIK — Opmasbigsl  LLbiMKeHm
Kasnaackl 60s1bin mabbinads! — 6y caHbl bolbiHwa AamamasioaH KeliHei ekiHwi (1 100 MbiH adam) xaHe
a/ibin #AMKAaH anaxbl 6olsiHwa 6ipiHwi (347 km?) Kasakcma Kaaacsi [5].

LLIbIMKeHm  Ka/aackbiHOaabl Kammbl MYPMbICMbIK  KAa0bIKMApobiH MOPGOI02Uus/IbIK  KyYpambi
XblbIHA opma ecenneH 31,3 % o0peaHuKasnbik KaaobikmapmeH, 27 % KazazbeH YCbIHbIIRAH.
LLIbimkeHmKe 2017 xwbinoas bacman TawkeHm mac #osbiHbIH 60UbIHOa KanadaH 25 km KawbIKmbsIKma
OPHAIACKAH Y(AHA KAammbl MYPMbICMbIK KAA0bIKMAP NOJUOHbI Kbi3mem Kepcemedi. KyH calbiH
ayoaHbl 30 2a LlIbIMKeHMMIiH XaHa NOAUSOHbIHA KAMMbl MYPMbICMbIK KA0bIKMAapOblH XaAinsl
kesieMiHiH wamamer 78 % (6yn 1400 M acmam) mycedi, an 40% - bi Mapmebe aybisibiHbIH NOJIUOHbLIHA
mycipinedi [4]. 1-kecmeode. LlbimkeHm KanacbiHOagbl KTK NOMUROHBIHOA ipikmesieeH monbipakx
CbIHAManapbIHOa Kaomulioi aHbiKkmay bolbIHWAa Homuxenep KepcemineeH. Kecme 1. A/ibIHeaH MonbIpak,
CbIHaMasaapbiH XUMus/ibiK manoay (me/ka) [3].

Kecme 1. AzibIH2aH MoNbIPAK CbIHAMAAAapbIH XUMUS/IbIK manday (Me/Ka).

Amaybl TonbIpak CbIHamach! Llekmi KOHYeHmpayus Kayinmisiik Ka1acce!
1 2 3 4
Kaomud 98,2 135,2 11,7 1,3 0,001 2

Kanobikmap, ademme, MexHUKA/IbIK, 3KOJI02US/IbIK XCoHe CaHUmAapsblK masanmapad cad
KenmelmiH KOMMYHas10bIK NOJIUOHRA WibI2Apblaadsl. Kaaanapob! KAMmb! MypMbICMbIK KA10bIKMapoaH
caHumap/biKk masapmy 60UbIHWA KOA0aHbICMAaabl KOMMYHAIObIK, KYPblLIbIMOAPMEH Kamap, biKWwam
my3iny 0pbIHOAPbIHAH KAMMbI MYPMbICMbIK KA/10bIKMAapObl MAMAHOAHObIPbIARAH HUHAY H(aHE Wbl2apy
xydeci 6ap. doemme, MyHbl «Kalima eHoeneeH WukKizam» xcylieciHiH 3aHObl 0peaHbl 3oHe 00aH api
nadoanaHy yuwiH »apamobl KaaobiKmapobl XUHAUMbIH X#aHEe CamamsbiH KONMe2eH Mayesci3 #aHaoaH
YUbIMOACMbIpbII2AH KOMMEPUUSILIK KYPbIIbiIMOAp xacadosl. Kalmanama wukizammab! camsin any
Heyleci Kanoblikmapobl 0ep KesiHoe Wibigapy YuliH #OoCNapsibl eHoey obbekminepiH Kammuoskl: cayoa
KacinopbIHOapbl; 6azapsap; eHepKacinmik KacinopbiHOap (mypmbicmbikK Kandbikmap). OnapobiH
Kas0bIkmapob! 6ackapy KambiHacmapk! Wapmmalk MiHOemmemenepee HezizoesneeH. Kapa xaHe mycmi
memanoap (xuHaagaH ywak kenemiHiH 90%-Ha oeliH), WbiHbI, Kagds, KapmoH, mokbiMa OylibiMOaps|,
azaw biobicmap (omabiH), NOAUSIMUIEH KA0bIKMApbl, MO32AH WUHAIAP MeH akKyMysiamop/aap Kadma
eHOeyze beniHedi. EKiHwined wukizammap Hezi3iHoe xcypai3ifieeH Kammbl MYPMbICMbIK Ka10bIKmapob!
cypbinmay 6olbIHWwa 3KkcnepumeHmmep nadoanaHbiimalimsiH gpakuyusaap 30 + 5% KypalmbiHbiH
kepcemedi. Cypbinmasizaq KaadbiKmap mymbiHYWbIapaa camabiiaosbl. Kaima eHoeyee xcamnadmabiH
Kasna0biKmap Kasaasblk NOJIU0OHaa xibepineoi.

Kammb! Kanobikmapobl Kade2e xapamy. KasakcmaH PecnybaukackiHbiH aymaabiHoa TKK-0biH
mek 3% xCybladbl MepMUSJIbIK 3a/1a/1CbI30aHObIPY HaHe KOMNOCMmay adicmepimeH eHepKacinmik eHoey2e
YwibIpatiosbl. ©Hoey ywiH TKK aabiHOapbiHbIH #eke 6azbimbiHbIH 60maybi npouecmepoi 3KOHOMUKA/IbIK
JHBHE IK0JI02US/IbIK MYPablOaH muimciz emedi.

Kasnobikmapobl OpHAIACMbIPY YWIH 3K0102US/IbIK, MA3d NOJIU20HOAPObIH 60/IMaybl Kenme2eH
esn10i MekeHoepee maH. MyHdal obbekminepdiH xazoalibl:

- 06beKMiHiH OpHA/IACKAH Xcepi Kos0aHbICMAaabl HOPMAMuBMIK MasaanmapoblH MOoJbiK CNeKmMpiH
ecenke aamad maHoaaeaH;

- NOJIUCOHHbIH X#06aChbl MEXHUKAJIbIK YaHe 3KOA02US/bIK KAyinci30ik maaanmapbiHa calkec
KesimezeH;
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- MyHOal obvbekminepae Kasipei 3amaHabl 3K0JI02UAJIbIK HOHe MEXHO102US/IbIK, maaanmdapob!
ecenke asnmad nadoanaHy xy3eee ackipblidobl, HAMUXECIHOe 0/1ap KopWwaaaH opmadb! 1acmayobiH
MaHbI30b1 K63i 60/1bIn MabbIIAdkI;

- @ebIHObI CY/apObl YUHAY MY(oHe Kadez2e xapamy xcyleciHiH 60smaybl, NOUSOH ipeeciHoeal
WYHKbIPObIH MOJIbIN KemyiHe aKen COKMbIpaobl, COHbIH HomMuXeCiHoe azbiHObI cy bemkedlep apKbiibl
CiHin, X#ep 6emiHe wki2adbl, bYJ1 #ep YCmi #oHe Xep acmal CY/apblHbIH 1ACMAHybiH MyObipadskl;

- oKwayiagbiumabiH 6omMaybl 6emiHiH mymaybIHa bIKNAJ emeoi XoHe *#aabIMCbI3 UicmepoiH
V30K KawbIKMbIKKA MApaaybiHa biIkNasa emeoi;

- nadoanaHy mexHO/I02UusICbl WbIbbIHOAPObIH, KemipeiumepoiH mapanybiHa bIKNAa emeoi,
NoJIUOH aliMAgbIHOA X(aHE OHbIH MOHipe2iH0e CaHUMAp/ibiK-3NUOeMUOI02UAIIbIK #a20alob! KypoeseHe
myceoi;

- NOJIU20HObI H(AHEe OHbIH acep emy alMazbIH MEXHOI02US/IbIK H(AHe IKOJI02Us/IbIK 6aKblaay
HCyUeci oK,

- NOJIU20H KeJIeMiH 6HOIpy, 0/1apOblH KopwidaaH opmasaa Kepi acepl, acep emy almaabiHOa
OpPHA/IACKaH obbekminepoe memeHuie xazoaliap KayniH myobipaosbl 3caHe m.b.
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Abstract

The main purpose of the article is to study the role of the Documentation Division in the
management of human resources in Azerbaijan. It highlights the department’s responsibilities in
legal compliance, recruitment, employee relations, archiving, and digital transformation. Drawing
on examples from public institutions and private companies, the article emphasizes how effective
documentation practices support transparent and efficient HR management. The integration of
digital solutions is also discussed as a growing trend that enhances recordkeeping and legal ac-
countability. This article is based on a qualitative review of publicly available institutional re-
sources, including official websites of Azerbaijani government ministries, universities, and private
consulting firms specializing in HR services. A descriptive analysis was conducted by examining reg-
ulations, departmental responsibilities, and service portfolios related to documentation and hu-
man resources.

AHHOMauyus

B cmamse paccmampusaemcs posib omaoesia 00KyMeHmauuoHHo20 obecnedeHus 8 ynpassie-
HUU YesioBeqeckumu pecypcamu 8 AsepbatioxcaHe. Ocoboe BHUMAHue yoenaemcs GyHKUUAM om-
dena 8 ob1acmu cob/1ro0eHuUs mpyooso20 3aKoHOOamesIbCMAd, HalMa NepcoHasna, peayaupoBaHust
mpyooBbIX OMHoWweHUl, apxusupoBAaHUS U BHEOPeHUS LUgpoBbIX mexHoio2ull. Ha npumepax eoc-
y0apCcmBeHHbIX y4pexcoeHuUl U YacmHbIX KOMNAHUU NOKA3aHO, KaK 3gpdekmusHoe BedeHue 00KYy-
MeHmauuu cnocobcmsyem npo3paqyHoMy U 3¢hdekmusHOMY YnpasieHuro NepcoHanoM. Takie
pPAccMampuBaemcs meHoeHuUs K Lugposu3ayuu NPOUEccos, yJ1yHwarouds y4yem U Npasosyr om-
BeMCMBeHHOCMb. []JaHHAasi Cmamasi OCHOBAHA HA Ka4yecmseHHOM 0630pe 0bwedoCmynHbIX UH-
CMUMYUUOHA/IbHBIX Pecypcos, BKJIOYAA o@uuuaibHble Beb-calimbi a3epbaltiodaHCKux MUHU-
Cmepcms, YHUBEPCUMEeMOB U YaCMHbIX KOHCA/IMUH208bIX (pUPM, CNeLUAIU3UPYOULUXCS Ha Kaopo-
BbIX yciyeax. OnucamesibHbIl aHaaus 6bi NpoBedeH Nymem u3yyeHus HOpMamuBHbIX dKmos, 00s-
3aHHocmell denapmameHmos u nopmaeenel ycaye, CBA3AHHbIX C 0OKyMeHmauuel u yesoseye-
CKUMU pecypcamu.

Keywords: Human Resources, Documentation Department, Azerbaijan, Labor Law, Recruit-
ment, Digital HR, Personnel Management, Archiving

Knroyesble criosa: omaoes1 0okymeHmauuu, AzepbatioxaH, mpyoosoe Npaso, Uudposbie mex-
HoJsioeuu B8 HR, ynpassieHue nepcoHasioM, apxusuposaHue

Introduction

In Azerbaijan, the Documentation Department plays a crucial role in the effective management of
human resources (HR). This department ensures legal compliance, improves organizational efficiency,
and protects employee rights by managing HR records and documentation in line with national legisla-
tion. Across both public and private sectors, the Documentation Department is vital in aligning HR prac-
tices with labor standards and digital transformation.

Actuality (Relevance of the Topic)

The importance of documentation in HR management has grown significantly in Azerbaijan due to
several recent developments. Firstly, the country is undergoing a broad digital transformation in public
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administration, including the implementation of e-government and electronic HR systems. This shift de-
mands greater documentation accuracy and integration of personnel data into secure digital platforms.

Secondly, compliance with local labor laws is becoming more closely monitored, particularly in the
public sector and companies working with foreign partners or international standards. Documentation
departments are now expected to ensure transparency and reduce legal risks through rigorous record-
keeping practices.

Lastly, the increased mobility of the labor market, expansion of remote work, and reforms in civil
service structures (especially in education, energy, and law) require institutions to maintain organized
and accessible documentation. This makes the role of documentation specialists not only administrative
but also strategic in modern HR departments.

These factors make this topic highly relevant to current administrative, legal, and technological
trends in Azerbaijan.

Methodology

This article is based on a qualitative review of publicly available institutional resources, including
official websites of Azerbaijani government ministries, universities, and private consulting firms special-
izing in HR services. A descriptive analysis was conducted by examining regulations, departmental re-
sponsibilities, and service portfolios related to documentation and human resources. Particular attention
was paid to:

e The HR regulations of the Ministry of Energy

e Internal policies of the Azerbaijan State Economic University (UNEC)

e Operational descriptions of the Institute of Law and Human Rights

e HR consultancy offerings from Nexia Azerbaijan

These data sources were cross-compared and interpreted using a thematic approach to identify
common practices, trends, and challenges in HR documentation across different sectors. All references
used are listed according to APA citation style at the end of the article.

1. Legal Compliance and Recordkeeping

A primary function of the Documentation Department is maintaining compliance with Azerbaijani
labor laws, including the Labor Code and the Law on Civil Service. This involves recording and safequard-
ing employment contracts, personnel files, workbooks, and attendance logs. For instance, the Ministry
of Energy mandates its HR department to register personal files, archive official documents, and ensure
confidentiality in accordance with legislation (Ministry of Energy of Azerbaijan, n.d.).

2. Recruitment and Staffing

The Documentation Department is also central to recruitment activities. It handles the preparation
of employment agreements, organizes interviews, maintains job descriptions, and ensures that all new
hires are properly documented. At Azerbaijan State Economic University (UNEC), for example, the HR
department not only recruits staff but also drafts internal regulations and ensures that all hiring proce-
dures comply with university policies and national standards (UNEC, n.d.).

3. Employee Relations and Disciplinary Oversight

This department also manages employee relations and monitors disciplinary measures. It drafts
disciplinary reports, investigates grievances, and ensures that all HR actions are legally grounded and
well-documented. Such practices promote fairness and transparency within the workplace (Ministry of
Energy of Azerbaijan, n.d.).

4. Archiving and Data Management

Effective document archiving is essential for long-term data management. Institutions like the In-
stitute of Law and Human Rights assign this responsibility to their Document Management Departments,
which organize document circulation and ensure that archival materials are properly stored for future
reference (Institute of Law and Human Rights, n.d.).

5. Integration with Digital HR Systems

Modern HR departments in Azerbaijan are increasingly digitizing documentation processes. Com-
panies such as Nexia Azerbaijan provide services that include electronic personal file creation, digital
employment contracts, and integration with the national e-government portal. These technologies re-
duce errors, improve access to HR records, and support organizational transparency (Nexia Azerbaijan,
n.d.).

Conclusion. The Documentation Department plays an indispensable role in HR management in
Azerbaijan by ensuring compliance with national laws, supporting recruitment, managing employee re-
lations, preserving records, and integrating digital solutions. As the HR landscape continues to evolve,
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the significance of this department grows, particularly in enhancing transparency and operational effi-
ciency.
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Abstract

The article examines methods to improve the efficiency of expander-generator units (EGUs)
used for electricity generation through the utilization of natural gas expansion energy. An analysis
is conducted on various heat sources for gas preheating — a specialized boiler and exhaust gases
from a gas turbine unit (GTU). Analytical expressions are provided for determining fuel
consumption, EGU power output, and specific fuel consumption under different operating
conditions. The results show that at low preheating temperatures, the use of a boiler is more
effective, while at higher temperatures, utilizing the exhaust gases from a GTU is more
advantageous. It is established that using GTU exhaust gases enables higher power output and
greater economic efficiency due to waste heat recovery.

AHHOMauyus

B cmambe paccmampusaromcs cnocobbl NoBbIeHUs 3¢pdekmusHocmu o0emaHoep-
2eHepamopHbIx azpe2amos ([IA), npumeHsiembix 019 BbIpAbOMKU 3/1€KMpPo3HepauU 3a c4yém
UCNO/Ib30BAHUS  3HEpeuu  pacliupeHus npupooHo20 2d3d. [IposedeH aHanu3 Pas/iuyHbIX
UCMOYHUKOB menJia 0719 N0002pesa 2asd — CNeyuanu3upoBaHHo20 KOmJ/a U ObIMOBbLIX 2308
2asomypbuHHol ycmarosku (I'TY). [pedcmasieHbl pacdemHble 3asucuUMocmu 07189 onpedesieHus
pacxooa monJiusd, mouiHocmu JIrA u yoesnbHo20 pacxoda mMonausa npu pPasiuydyHbIX YCA0BUSX
3KCNAyamauyuu. Pesysbmamsl pacyémosB NOKA3bIBAKOM, YMO NPU  HU3KUX MemMnepamypax
nodozpesa bosee 3pPeKmuBHO NpUMeHeHue KomJjd, B MO BPemMs KAK nNpu BbICOKUX
memnepamypax npeonoyYmumersibHee UCN0/b308aMb Mensio  ObiMOBbIX 2d3o8 om [TY.
VYcmaHosneHo, Ymo ucnosib308aHuUe ObIMOBbIX 2a3o8 [TY no3sosigem docmuyb bosiee BbicoKoU
MOWHOCMU U 3KOHOMUYHOCMU YCMAHOBKU 3a CYEM ymuau3auuu oCmamo4Ho20 menJid.

Keywords: natural gas, gas heating, expander generator, air-source heat pump unit,
electricity generation, coefficient of performance, low-potential heat source, air turbine power

Knroyesbie cioBa: npupoodHbil 2a3, nodozpes 2d3d, O0emaHoep-eeHepamop, BO30YWHAS
MenJIoHACoCHAs YCMAaHOBKA, BbIpAbOMKA 3/1eKMpo3Hepaul, KospouuueHm npeobpazosaHus,
HU3KONOMEeHUUA/IbHbIU UCMOYHUK MenI0mal, MOUHOCMb BO30YWHOU MypOUHbI

BBedeHue. JnekmposHepeemuka Y3bekucmaHa sfsngemcs 6a30800 0mMpaAc/iblo  HApoOHO20
xo3zalcmaa pecnybauku u, 061a0ds 3Ha4YumesibHbIM NPOU3BOOCMBEHHbIM U HAYYHO-MeEXHUYeCKUM
NOMeHUUAsoM, OKAd3biBdem BecoMoe B030elicmaue HA pa3sumue Bce20 HAPOOHOXO3AUCMBEHHO20
KomnJiekcd.
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EOQuHas  3/ekmposHepeemuyeckas —cucmema — pecnybiuku — NOJHOCMbH — obecneyusaem
nompebHoCcMb 06beKMOB 3KOHOMUKU U HACe/IeHUs B 3/1eKmpuYeckol 3Hepauu. Y3bekucmar ss1semcs
KpynHelwed 3Hepeemuyeckol depxasol B LleHmpasbHO-A3uamCcKoM pezuoHe.

OO0HoU u3 3¢gekmusHbIX mexHoso2ul, no3sosdowel CHU3UMb nompebsieHue MmonuBHO-
SHepeemuyYeckux pecypcos, fBJSemcs O0emaHoep-2eHepamopHas mexHoso2us. B coyemaHuu ¢
MenJIoHACOCHbIMU YCMAHOBKAMU OemaHoep-eeHepamopHsle azpezamsl ([IA) no3sossom co30amsb
JHepao2eHepupyroujue KOMNJIeKCbl, KOMOpPble CNOCObHbI BbipabambiBamMes 3/1eKmMposHepeuro  be3
OKU2aHUS MONJIUBA, HO UX 3pdekmuBHOCMb onpedesnsemca UCMOYHUKOM mensd U cnocobom
nodoepesa 2aza neped 0emaHoepom.

TexHosmo2uqeckue mpeboBaHuUs K 3KCNJyamauuu 2a3onposo0os 3aCmas/isitom nodo2pesams 2d3
neped demaHoepom JI[A 0o memnepamypbi 80-100°C. ObbIYHO 0715 3MO020 UCNOJb3Yemcs 3Hepeus
BbICOKO20 MemMnepamypHo20 NOMeHUUAs1d, NOJIy4eHHAas Npu CxueaHuu monsiusd. OOHAKo Cyuecmayom
MmexHUYecKue peuleHus, N03B8oJIsrouLUe IKCnayamupoBams A u 6e3 cxueaHus monsusd.

B cB53U, ¢ Yem bbli1 nposedeH CpaBHUMEsbHbIU aHAAU3 pasiudHbIX MensioBbiX UCMOYHUKOB,
ucnosib3yembix 0719 NO002peBd 2d3a, BKJKYAs CNeuuanu3upoBAHHbIU Komes U ObIMOBble 2a3bl
2azomypbuHHol ycmarosKu [1-4].

B KomesbHbIX 0715 Nodo2pesa Mo2ym NpUMeHSIMbCS ObIMOBbIe 2d3bl, cemesas B800d UJu
ompabomarHsbie easzbl ['TY. [pu pabome [IIA usmeHaemcsa pacxoo eaza Ha obopydosaHue, Komopbil
NPONOPUUOHAsIeH pacnosiazaemoll mensiome 2asa:

QpTF = QHTC + hr - hO'
20e h_, h, - ssmanbnus eazo8020 monausa npu 3adaHHeix memnepamype u dasneHuu, u npu 0°C u

dasneruu 0,1 Mla coomsemcmBeHHo, a Q - HU3Was mensioma ceopdaHus monJjusd.

HTC

OcHoBHas 4acmse. B yciosusx Y3bekucmada o0uH u3 npocmediwux cnocobos nodozpesa 2asa
nepeod demaHOepoM Ha NYHKMAax pedyyupoBaHus — NpUMeHeHuUe CneyuanuuposaHHo2o komsa [5,6]

(puc.1).
5
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Puc. 1. [IFA c nodoepesomM 2aza 8 KomJie:
1-  mpybonpoBo0 BbICOKO20 0aBJIeHUs,; OpoccesibHoe YycmpolcmBo;
3- mpybonpoBod HU3Ko20 0asneHus;  4- komes, 5- demaHdep; 6- 2eHepamop

[lpu donyuwieHuU paseHcmaa 3HMAabnNuu 2a3ad Ha Bbixode u3 0emaHoepa u 8xooe 8 YCMAHOBKY,
nep
mowHocmb  demaHoepa N ara U pacxod monnusa Ha  nodozpes VG, onpedensromcs

coomsemcmByrwuMU BbIDAXEeHUAMU.!

NI[FA = Gmn : (hl - hz) (1)
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u

Gy - (h—y)
nep __ “~Ton 2
VGTOH - !
QHTC Tk
Gyaeﬂbellj ,DGCXO@ monJiusa npu BbIPG60mKe 2J/1eKmposHepauu yCmGHOBKOU GypT paccHumsisaemcs

(2)

Kak
1
QHTC : 771(
ede 1, - KIMNJ komna, komopbll npedsapumesbHO nodozpesaem 2a3 nNeped e2o0 NocmynsieHuem 8
demaxadep;

G,,; - pacxod monsusa 8 mpybonposode;

h, u h, - 3#manbnus 2aza do u nocie demardepa, coomsemcmaento. Ecnu Nyy # N, u usmererue

3HMA/IbNUU 2d3d NPU €20 NOCMYNJIeHUU 8 2a3onompebisiouyo YCMAHOBKY Briedyem U3MeHeHue e20
pacxoda (Kak, Hanpumep, Npu UCNO/Ib30BAHUU 2d3d B Ka4ecmae monJiusa), mo ¢opmysisl 1,2,3 npumym
coomsemcmBeHHO Cedyrouiull BUO:

nonxa |

6) pacxod monausa Ha nodozpes easa 8 komue VG ' .

VGt — GTOH ) (hl — hBX)

TOII /. (4)
° (QHTC + h2 - hBX) ) 771(
2) mouwjHocmb ArA:
Qure + th — ho
N — G . _CHTC . - h K 5
ATA TOI QHTC i h2 . ho (hl 2) ( )

0) yoesibHbIt pacxod Mon/iuBa Ha BbIpaboOMKY 3/1eKMpPo3HepauU (Bce uameHeHue pacxood monsusa
OMHOCUMCA HA BbIpAbOMKY 3/1eKMpo3Hepaull):

G VG _ 1 ,(hl—hBX>_{H(hBX—hzm}. )
v N}ll"A (QHTC + I‘.'2 - ho) Tk (hl - h2) (hl - hBX)
Pe3ynibmamsl pacyéma yoesibHo2o0 pacxood Monausa 018 BbIpadbOmMKU 3/1eKmpo3Hepauu no

popmysie (6) nokazarbl Ha epaguke (puc.2). Tensio yxooawux eazos eazomypOuHHOU YCMAaHOBKU MOXCHO
ucnoJ/ib308ams 0719 N0002peBa 2aza neped mypbodemaHdepom (puc. 3).
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Puc. 2. YoesnbHbili pacxod monsiusa Ha 8bipabomky 3/1eKmpo3Hepauu
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2

Puc. 3. lNodoepes 2aza yxooawumu 2azamu ['TY
1-0poccenibHoe ycmpolcmao, 2- Komnpeccop, 3- 2a3omypbuHHas ycmaxoska (I'TY);
4 - 2eHepamop I'TY; 5 - mennoobmeHHUK, 6 - 0emaHoep; 7- ceHepamop AIA

Obwee menJio, nepedasaemoe ObiMmosbiMu 2azamu Q. ., QO/IHHO paBHAMBLCA CyMMe MOUWHOCMU

ar -/
aemaHaep—eeHepamopHoGycmaHosKu u mensiosbliX nomepb nocsie menJsio0bMeHHUKa

Qu = Nyra +Qyr. (7)
20e: N JrA ~MOWHOCMb ArA; er - menJioma yxo0saujux 2azos.
W mowHocme I'TY cocmasum:

tz[r _tXB . Nrry

Nrry =Nppa - :
tm‘ _tyr 1- rry

20e Nrry — K14 2azomypbuHHOU YcmaHoBKuU.
Y0esnibHbIt pacxod monusa Ha BbIpabomKy 3/1eKmMpo3HepauU pacCHUMbIBACMCS KakK:

(tnr e ety hgx —h, ]

G = 1 ) tz[r_tyr 1_771"TY h:I._hBX (8)
w (QHTC+hBX-hO) (tur_txs_ ety . hl_hZJ

[ 1-nrpy M —hyy
Ha epaguke (puc. 4) nokasabl pe3ysbmamsl pacyéma yoesbHo20 pacxodd monausa O/s
BbIpabomKu 31ekmpo3sHepauU no gopmyse (8).
Ecnu usmeHeHue 3HMAsabNUU 2d3d HA BbiX00e U3 0emaHoepa He OKa3biBaem BJIUSHUS HA pacxod
2aza 8 2azonompebisrousem 0bopydoBaHul, mo GopmyJibl NPUHUMArOM Caedyroulull BUO:
a) pacxod monJiusa:

- t, -t
AGl‘on = GFTY = GTOl‘l ' (hl hBX) A L ,
(QHTC + hBX - |ﬂIO ) t;[r _tyr 1- Nrry

)

6) 31ekmpuYecKkass MoUJHOCMb:

tr_th Ui (hl_h )
N :GTOH‘(hl_h ) pit . I'TY . BX +1 , 70
v i (tﬂr_tyr 1-npry (R =hy) (10

B) y0esibHbIlU pacxod Monausa Ha BbIpaboOMKY 371eKmMpPOIHepauU:
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t;[r _tXB 1
o - 1 . te =t =77y (11)
w (QHTC + hBX - hO) tﬂl" _tXB . UFTY + (hl B hZ)

tr _tyr 1-1pry (hl - th)

T 155

= K
@ 150 }/
=
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0]
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Puc. 4. MameHeHue ydesibHo20 pacxoda monsusd NpU NOBbILWEHUU
memnepamypsl 2d3a neped 0emaHoepom

AHQU3 NOKA3aJl, YmMO NPU NOBbIWEHUU memMnepamypbl Nnodoepesd 2a3d OMHOCUMEesbHOe
CHUMCeHUe pacxoda mon/iusa 6osee 3aMemHo Npu UCN0JIb30BAHUU ObIMOBbLIX 2a308 [ TY, 4em Komsd,
61ae00aps bosbuwel mousHocmu [TY.

3aksnrodeHue. Pe3ysibmamsl NPoBeOEHHO20 UCC/1e00B8aHUSA cBUOemMebCMBYHM 0 MOM, Yo BbI6OP
UCMOYHUKA menJsia 0719 N0002pesa 2dzd B 0emaHoep-2eHEpPamopHbIX YCMAHOBKAX O0JIHeH OCHOBbI-
BAMbCA HA AHAsIU3e MeMNEePamMypPHbIX PEHUMOB U SHep2emuUYeCcKUX Xapakmepucmuk Npouecca.

[pu omHocumesIbHO HU3KUX memnepamypax nodozpesa (0o ~80 °C) ucnosb3o8aHue cneyuaausu-
POBAHHbIX KOMJI0B 0becneqyusaem cmabu/ibHyro U ynpassisemMyro nodaqy mensid, Ymo desaem OaHHbIU
nooxo0  0OOCHOBAHHLIM ~ C  MexHU4Yeckol U 3KCNJyamauuoHHOU — MOYeK  3PeHus.
C yBesiudeHueM memnepamypbi N0002PesaA NPUMeHeHUe MenJsid ObIMOBbIX 2d308 OM 2d30MypPOUHHbIX
YCMAHOBOK CMAHOBUMCS He MOJIbKO MexHUYeCKU OCYyWecmBUMBbIM, HO U SKOHOMUYeCKU Ues1ecoobpas-
HbIM 61a200aps bosiee BbicoKol 3Hepeemuyeckol 3¢pdexkmusHOCMU.

Takum obpasom, uHmezpayus 0emaHoep-2eHepamopPHbIX azpe2amos C AJIbMEePHAMUBHbIMU UC-
MOYHUKAMU menJjid, 0CObeHHO C UCNO/Ib30BAHUEM BMOPUYHbIX IHEP2EMUYECKUX PecypcoB, MAaKux Kak
menJio yxo0awux edzos, npedcmasssem cobol nepcnekmuBsHoe HanpassieHue 0/ NOBbIWEHUS Hep-
203¢ekmusHOCMU U YycmoU4uBoCMU 3Hep2emu4Yeckol UHGPAacmpykmyps! Y36ekucmada.
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