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Abstract

The integration of differentiated learning technologies into biology education offers a prom-
ising approach to enhance students' cognitive interests and engagement. These technologies cater
to the diverse learning needs, preferences, and abilities of students, fostering a more personalized
and interactive learning environment. Adaptive learning platforms, virtual labs, gamified learning,
and immersive tools such as augmented reality (AR) and virtual reality (VR) can be effectively uti-
lized to teach complex biological concepts. By providing customized learning pathways, facilitating
collaborative projects, and offering multimedia-rich content, these technologies allow students to
explore biology at their own pace, encouraging deeper curiosity and understanding. Furthermore,
data collection tools, flipped classrooms, and interactive eBooks enable students to connect theory
with practice, reinforcing their learning. This paper explores various ways in which differentiated
learning technology can stimulate students' cognitive interests in biology, highlighting its potential
to make the subject more engaging and relevant. Through the strategic application of these tech-
nologies, educators can enhance student motivation, foster critical thinking, and promote a life-
long interest in biological sciences.

Keywords: differentiated learning, personality-oriented learning, multi-level tasks, biology,
stages, individual approach.

Introduction

Modern concepts of secondary education proceed from the priority of the goal of education and
development of the student's personality on the basis of the formation of educational activities. It is im-
portant to create conditions so that each student can fully realize himself, become a genuine subject of
learning, willing and able to learn. The training should be "variable to the individual characteristics of
schoolchildren”. One of the means of implementing an individual approach to children is the differentia-
tion of learning.

Differentiated learning is considered such an educational process, which is characterized by ac-
counting typical individual differences of students. The differentiated approach at the individual level is
caused by the following factors.

There is not a single child identical to another or a group [1, p.3]. Children are born with different
abilities. Each child has his own individual fusion of abilities, temperament, character, will, motiva-
tion.These features develop, change, and are amenable to correction. In didactics, teaching is considered
differentiated if individual differences of students are taken into account in its process [2, p.200].
Distinguish concepts “internal” and “external” differentiation. Internal refers to such an organization of
the educational process, in which the individual characteristics of students are taken into account in the
classroom in their classroom. This concept of differentiation is very similar to the concept of
individualization of learning. With external differentiation, students of different levels of learning are
specially grouped into study groups. With internal differentiation, personality-oriented learning is
achieved mainly due to pedagogical technologies, and with external differentiation, students are
grouped into study groups according to some individual characteristics. These signs are determined by
the types of differentiation. This is differentiation by abilities [4, p.140], by interests. Differentiation by
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general abilities is carried out on the basis of taking into account the general level of learning, the
development of students, individual features of the psychological development of memory, thinking,
cognitive activity.

Students love what they understand, in what they achieve success, which they know how to do.
Any student is pleased to get good grades, even a violator of discipline. It is important that with the help
of his comrades, teachers, he achieves the first successes, and that they are noticed and noted, so that
he sees that the teacher is happy with his successes, or saddened by his failures. In other words, the
education process should be differentiated taking into account the natural inclinations of students’
abilities [4, pp.74-77].

Therefore, based on the above, the biology teacher faces several problems:

1. Create learning conditions so that a student with a low level of training feels more comfortable,
so that knowledge is available to him, and a student with a high level of training "does not tread" on the
spot, but studies the material in more depth.

In a modern school, in conditions of a large amount of educational information, it is almost impos-
sible to teach all students at the same high level. Moreover, it is often unattainable for many students.
And this means that most of the they have a negative orientation towards the educational process as a
whole.

2. Create a multi-level practical and didactic material. Existing biology textbooks are focused on
their use within the framework of traditional education. In them, the studied material is built according
to one template: general theoretical material and its application in practice in the form of frontal tasks.

Multimedia and Visual Learning Tools

e Description: Multimedia tools incorporate video, audio, and graphics to create engaging learning
experiences.

e Application: Platforms like YouTube (e.g., CrashCourse Biology) or Thinglink (for interactive im-
ages) help present biological concepts with visual and auditory elements. Students can explore videos of
processes like DNA replication or cellular respiration.

e Benefit: By offering rich, multimedia resources, these tools cater to different learning preferences
and make biology more engaging, visually stimulating, and cognitively interesting.

So, a differentiated approach to students is a purposeful attitude of the teacher to students, taking
into account their typological features, manifested in the differentiation of tasks at various stages of the
lesson, when organizing homework and extracurricular work [1, p.3-5]. After all, we have long realized
the need for a differentiated approach to learning, so that we can devote more time to lagging students,
without losing sight of the strong ones, creating favorable conditions for the development of everyone,
in accordance with their abilities and capabilities, features of their mental development, character [4,
p.75]. After all, all children are very different: some are bright, talented, others are not. But every child
must fulfill himself. And I think this is extremely important.

Effective problem-solving requires an orderly approach. Problem-solving skills do not magically ap-
pear in students as a result of instructors simply throwing problems at them.

It will be effective if students use the following heuristic: "How to make a DENT in a problem: De-
fine, Explore, Narrow, Test.”

The methodological literature offers an algorithm for performing research work in a certain se-
quence: 1) the formulation of the topic

2) formulation of the purpose and objectives of the study

3) conducting a theoretical study;

4) experimental verification;

5) analysis and presentation of the results of scientific research;

6) implementation and effectiveness of scientific research results;

7) public presentation of works at scientific and practical conferences.

Types of research activities in the lesson

The structure of research activities is defined as follows: Search activity —> analysis —> evaluation
—> forecasting the development of the situation —> actions —> search activity. Based on this, the fol-
lowing types of research can be used when organizing the research activities of middle-level students.
Solving creative biological problems. Elements of the theory of inventive problem solving (TRIZ) are used
to successfully solve biological problems. TRIZ has a large number of tricks and methods that help create
a solution and "extract" the solution from the subconscious. 1. Reception "On the contrary” He recom-
mends that instead of a direct action dictated by the conditions of the problem, try to carry out the
reverse action, change the generally accepted solutions to the reverse ones. For example: There are very
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tasty chocolate sweets - “bottles with syrup”. In their manufacture, they encounter a contradiction: — The
sweet jelly-like syrup needs to be hot so that it can be easily poured into a chocolate bottle, but then the
chocolate melts. - If the syrup is cold, then the chocolate does not melt, but it is very difficult to pour it.
What to do? They do the opposite: the syrup is not heated, but frozen in the form of a bottle, and the
chocolate is made liquid and the bottle is dipped into it. 2. Reception "Turn harm into favor." This is a
difficult, but at the same time wise technique. He requires to know the system well, to know what is bad
in it, to try to turn harm into good. For example: At present, the number of working industrial enterprises
and agricultural enterprises has sharply decreased. This is bad. So what's so good about it? Answer: The
ecological situation in many regions has become noticeably better. Charles Darwin was sick a lot as a
child. This is bad. So what's so good about it? Answer: This tempered his will, and he gave humanity a
new scientific concept of life on Earth.

Conclusion

As we can see, the advantages of interactive learning with a differentiated approach are still much
greater. Practice shows that interactive techniques contribute to the activation of the process of mas-
tering the necessary knowledge, teach students constructive communication, the ability to find compro-
mises, help form critical thinking, allow the child to know himself more deeply, identify his strengths and
weaknesses, advantages and disadvantages[6].

They give a powerful impetus to the development of natural abilities, to develop certain models of
behavior in society, for self-knowledge and self-improvement. In my opinion, differentiation is a great
way to implement a personality-oriented approach to learning. Remember how in school years we liked
to play with friends in the yard or at recess, and how we were saddened by the need to read boring
textbooks, memorizing long abstruse phrases invented by adults? Nothing has changed today, and chil-
dren just want to play and do not like to do incomprehensible and uninteresting things imposed on them
by adults. Children don't like motionless and sit silently in uninteresting lessons, memorize a huge mass
of information and then try to retell it for no clear reason. The question arises - why do we continue to
use the same teaching methods that once caused boredom and irritation among us, why are we not doing
anything to change this situation? A serious need for this has long been overdue. The main reason for the
lag of our education system is the inability to apply the knowledge gained in the study of disciplines.
Under the effectiveness of educational activities of the institution,

The success of a graduate of an educational institution who is ready to be competitive in a dynam-
ically changing situation in the country is understood by the team, each teacher and student. To do this,
it is not enough to possess a certain amount of knowledge, skills, skills (standard). It requires knowledge
of the main ways of interacting with the world and with oneself, such as research, design, organization,
communication and reflection constitutes the competence of the graduate. Therefore, | think, that in
order to achieve such a quality of educational services, it is necessary to use a differentiated approach in
educational activities and the use of interactive educational technologies, the transition to interactive
learning, which takes into account the abilities and level of development of students.

At the same time, it is important to take into account that the technology of differentiated educa-
tion and upbringing is effective only if it is integrated with other technologies: with the technology of
personality-oriented, problem-based learning.
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Abstract

Galvanized steel, which involves coating steel with a layer of zinc, is widely used for its ex-
cellent corrosion resistance. However, even galvanized surfaces can deteriorate over time, partic-
ularly in harsh environmental conditions. This article explores various methods to enhance the cor-
rosion resistance of galvanized steel. Key strategies include post-galvanization treatments such as
passivation, chromate coatings, and clear coatings, as well as improvements to the galvanization
process itself, including hot-dip galvanizing and double galvanizing. Additionally, protective coat-
ings such as epoxy, polyurethane, and powder coatings can further enhance corrosion resistance.
Cathodic protection methods, including sacrificial anodes and impressed current systems, are also
examined. Environmental control and regular maintenance practices are crucial in extending the
lifespan of galvanized surfaces. This comprehensive approach helps ensure galvanized steel’s long-
term durability, particularly in applications exposed to extreme environmental conditions.

Keywords: galvanized steel, corrosion resistance, passivation, chromate coatings, hot-dip
galvanizing, double galvanizing, epoxy coatings, polyurethane coatings, powder coating

Introduction

Galvanized steel, which involves coating steel with a layer of zinc, is widely used across a range of
industries due to its excellent resistance to corrosion. The zinc layer serves as a sacrificial anode that
corrodes preferentially, protecting the underlying steel from rust and degradation. However, galvanized
surfaces can still experience corrosion over time, especially under harsh environmental conditions. En-
hancing the corrosion resistance of galvanized surfaces is crucial to increase their longevity and effec-
tiveness, particularly in applications exposed to extreme conditions. After galvanization, additional treat-

ments can be applied to further enhance the corrosion resistance:
Table 1

Characteristics of processes

Names of processes Characteristics

Passivation: Passivation involves treating the galvanized surface with a passivating agent to form a
protective oxide layer, which reduces the surface's reactivity. This can be done with
phosphoric acid, chromate, or other chemical solutions.

Chromate Coating A chromate coating is often applied after galvanizing to enhance the durability and
corrosion resistance. This creates a thin, protective film that helps prevent corrosion
Clear Coating: Applying a clear polymer or paint over the galvanized surface forms an additional bar-

rier, preventing moisture and pollutants from reaching the zinc layer
Enhancing the galvanizing process itself can yield better corrosion resistance:
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Table 2
Characteristics of galvanizing processes

Names of galvanizing processes | Characteristics

Hot-Dip Galvanizing: Ensure proper hot-dip galvanizing procedures (temperature, time, and quality
control) to achieve a thicker and more uniform zinc coating, which provides
better protection.

Double Galvanizing Applying two layers of zinc, either in succession or with an intermediate layer,
can provide extra protection against corrosion.

Epoxy Coatings: Epoxy coatings can be applied over galvanized steel to further prevent corro-

sion. Epoxy paints create a strong, durable layer that resists scratches and
wear, providing an additional layer of protection.

Polyurethane Coatings: Polyurethane coatings are resistant to environmental elements and provide
a tough outer layer that protects galvanized surfaces from corrosion.
Powder Coating Powder coating can also enhance the corrosion resistance of galvanized sur-

faces. It provides a tough, long-lasting finish that protects the zinc coating
from damage.

Anodizing is typically used for aluminum but can also be applied to galvanized steel. This process
creates a thicker oxide layer on the metal, improving its corrosion resistance[1].

Sacrificial Anodes: Attach sacrificial anodes made of more reactive metals, such as magnesium or
aluminum, to the galvanized surface. These anodes corrode instead of the galvanized steel, offering ca-
thodic protection and reducing corrosion risk.

Impressed Current Systems: In more demanding applications, impressed current cathodic protec-
tion (ICCP) can be used, which provides an external electrical current to prevent corrosion.

Avoiding Contaminants: Exposure to certain environmental elements such as chlorides, sulfur com-
pounds, and acids can accelerate corrosion. Using galvanized steel in less corrosive environments or coat-
ing it to protect against these contaminants can help.

Controlling Temperature and Humidity: In certain settings, reducing the exposure to high humidity
or extreme temperatures can limit the development of corrosion on galvanized surfaces.

Inspection and Cleaning: Regular inspections and cleaning to remove dirt, debris, or contaminants
that could promote corrosion can improve the longevity of galvanized surfaces[2].

Touch-up Galvanization: If the galvanized layer becomes damaged, it is important to apply a touch-
up galvanizing solution to prevent exposure of the steel surface to corrosive elements.

Zinc-Aluminum Coatings: Zinc-aluminum coatings (also known as ZALCOAT) offer better corrosion
resistance than traditional pure zinc coatings. The aluminum in the alloy enhances the protective quali-
ties, particularly in harsh environments.

By implementing one or more of these strategies, you can significantly enhance the corrosion re-
sistance of galvanized surfaces and extend their useful life.

Enhancing the Corrosion Resistance of Galvanized Surfaces

Galvanized steel, which is coated with a layer of zinc, is widely known for its ability to resist corro-
sion. Zinc provides a sacrificial layer that corrodes in place of the underlying steel, effectively protecting
it from rust and degradation. However, over time and under certain environmental conditions, the gal-
vanized surface can still suffer from corrosion. To enhance its durability and extend its service life, several
strategies can be employed to further boost its corrosion resistance. This article will explore various meth-
ods to improve the corrosion resistance of galvanized surfaces, ensuring that these materials perform
optimally in harsh environments/3].

1. Post-Galvanization Treatments

Once galvanized, the steel's surface can be treated further to enhance its corrosion resistance.
These treatments form additional protective layers that serve as barriers against environmental contam-
inants, moisture, and pollutants.

e Passivation: Passivation is a chemical treatment that involves using agents like phosphoric acid
to form a protective oxide layer on the surface of galvanized steel. This process reduces the material's
reactivity and helps prevent further corrosion. Passivation also improves the appearance of the surface,
providing a more uniform and appealing finish.

e Chromate Coating: Another common post-treatment for galvanized surfaces is the application
of a chromate coating. This method forms a thin, transparent layer that protects the galvanized surface
from corrosion, further enhancing its resistance to harsh weather and chemicals.
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e Clear Coating: Applying a clear polymer or lacquer coating over galvanized steel offers another
layer of protection. These coatings act as barriers against moisture, salts, and pollutants, which are com-
mon causes of corrosion. This treatment also enhances the aesthetics of the galvanized surface by provid-
ing a smooth, clean finish.

The process by which steel is galvanized can also impact its long-term performance in terms of
corrosion resistance. By optimizing certain factors in the galvanizing process, manufacturers can produce
coatings that offer better protection.

e Hot-Dip Galvanizing: Hot-dip galvanizing is the most common method of applying a zinc coating
to steel. In this process, the steel is immersed in molten zinc, creating a thick, durable layer. To ensure
maximum corrosion resistance, it is important to control the temperature, immersion time, and quality
of the zinc used. A thicker, more uniform coating generally provides better protection[4].

e Double Galvanizing: For particularly aggressive environments, double galvanizing can be used.
This involves applying two layers of zinc, often with an intermediate layer between them. This technique
enhances corrosion resistance by providing a redundant protective barrier, ensuring that the steel re-
mains protected even if the outer layer begins to degrade.

Adding extra coatings on top of the galvanized surface can provide even more robust protection.
These coatings create an additional physical barrier, preventing the steel from coming into contact with
corrosive elements.

e Epoxy Coatings: Epoxy coatings are known for their strong adhesive properties and resistance to
environmental elements. When applied over galvanized surfaces, these coatings provide an additional
layer of protection against abrasion, moisture, and harsh chemicals. Epoxy coatings are widely used in
industrial applications where extra durability is required.

e Polyurethane Coatings: Similar to epoxy coatings, polyurethane coatings provide a tough outer
layer that resists wear and degradation. These coatings are particularly effective in protecting galvanized
surfaces from environmental factors like UV radiation and temperature fluctuations.

e Powder Coating: Powder coating is another option for improving the corrosion resistance of gal-
vanized steel. This method uses a dry powder that is applied electrostatically to the surface and then
cured under heat. The result is a strong, durable finish that resists scratches, chips, and other forms of
mechanical wear.

Although typically used for aluminum, anodizing can also be applied to galvanized steel. This pro-
cess involves creating a thicker oxide layer on the surface, which increases the material’s resistance to
corrosion. While anodizing is more commonly associated with aluminum, it can be effective on galvanized
surfaces in certain applications, especially where extra corrosion protection is needed[5].

Cathodic protection is a method of preventing corrosion by making the galvanized steel the cath-
ode in an electrochemical cell. This method uses an external current or a sacrificial anode to prevent
corrosion from occurring on the galvanized surface.

e Sacrificial Anodes: A sacrificial anode, typically made from magnesium or aluminum, is attached
to the galvanized surface. The anode corrodes instead of the galvanized steel, offering cathodic protec-
tion. This technique is commonly used in marine applications or underground structures where the risk
of corrosion is high.

o Impressed Current Systems: In some high-risk environments, an impressed current cathodic pro-
tection (ICCP) system can be used. This system applies an external current to the surface to counteract
the corrosive forces. It is often used for large structures like pipelines, storage tanks, and offshore plat-
formes.

Controlling the environmental factors that contribute to corrosion can significantly improve the
lifespan of galvanized surfaces.

Avoiding Contaminants: Exposure to certain chemicals, such as chlorides and sulfur compounds,
can accelerate corrosion on galvanized surfaces. In environments where these contaminants are com-
mon, applying protective coatings or selecting alternative materials can help mitigate the risk of corro-
sion.

e Controlling Temperature and Humidity: Excessive humidity or temperature fluctuations can con-
tribute to the formation of rust on galvanized surfaces. In environments where these factors are difficult
to control, reqular maintenance and additional protective coatings can help prevent corrosion.Even with
advanced corrosion resistance strategies, regular maintenance remains crucial for maintaining the lon-
gevity of galvanized surfaces.
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Inspection and Cleaning: Routine inspections and cleaning can remove dirt, debris, and contami-
nants that may encourage corrosion. Cleaning galvanized surfaces with mild soap and water can help
ensure that corrosive elements do not accumulate.

Touch-Up Galvanization: If the zinc coating becomes damaged, it is important to apply touch-up
galvanizing solutions or zinc-rich paints to repair the coating. This ensures that the steel remains pro-
tected and reduces the chances of corrosion.

Zinc-Aluminum Coatings: An alloy of zinc and aluminum, known as ZALCOAT, can provide superior
corrosion resistance compared to pure zinc coatings. The addition of aluminum to the zinc layer creates
a more stable and durable coating, which is particularly effective in harsh environments where corrosion
is a concern.

Conclusion

Galvanized steel is a robust material that offers excellent corrosion resistance, but there are several
ways to further enhance its durability. By employing post-galvanization treatments, optimizing the gal-
vanizing process, adding protective coatings, and utilizing advanced techniques like cathodic protection,
the corrosion resistance of galvanized surfaces can be significantly improved. Regular maintenance and
environmental controls also play a critical role in preserving the longevity of galvanized materials.
Through these methods, galvanized steel can continue to serve as a highly effective material in a wide
range of applications, from construction to industrial use, ensuring long-lasting performance and protec-
tion against corrosion.
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Abstract

Chemistry plays a pivotal role in enhancing environmental literacy by providing students
with a scientific understanding of the natural world and the impacts of human activities on the
environment. Through the study of chemistry, students gain insights into fundamental environ-
mental processes such as the water, carbon, and nitrogen cycles, which are essential for under-
standing the interdependence of ecosystems. Chemistry also helps explain environmental issues
like pollution, climate change, and waste management by elucidating the chemical reactions and
substances responsible for these problems. Furthermore, it promotes sustainable practices through
the application of green chemistry principles, encouraging the design of eco-friendly products and
processes. By exploring the chemistry behind renewable energy, carbon capture, and recycling, stu-
dents develop critical thinking and problem-solving skills, enabling them to assess environmental
challenges and propose viable solutions. Overall, integrating chemistry into environmental educa-
tion empowers students to make informed decisions, advocate for effective policies, and contrib-
ute to global sustainability efforts.

Keywords: environmental literacy, chemistry, sustainability, pollution, climate change, green
chemistry, renewable energy, recycling, waste management, critical thinking, chemical processes,
environmental education, greenhouse gases

Introduction

The current environmental situation in the world poses an important task for humanity - the preser-
vation of environmental living conditions in the biosphere. In this regard, the issue of environmental lit-
eracy and environmental culture of current and future generations is acute. Ecology should acquire spe-
cial importance as a science that helps to find ways out of the scientific crisis. The situation can be im-
proved through environmental education of the younger generation, which should be conducted by
highly qualified, environmentally literate teachers, armed in addition to special knowledge with a num-
ber of effective techniques that allow, by comprehensively influencing the personality of students, to
develop all components of environmental culture as personality qualities in terms of general human cul-
ture.

The situation can be improved through environmental education of the younger generation, which
should be conducted by highly qualified, environmentally literate teachers, armed in addition to special
knowledge with a number of effective techniques that allow, by comprehensively influencing the person-
ality of students, to develop all components of environmental culture as personality qualities in terms of
general human culture. Today, for the further development of civilization, the necessity of forming an
ecological culture based on the values of environmental ethics becomes obvious. In order for environmen-
tal requirements to become the norm of behavior for every human being, it is necessary from childhood
to purposefully cultivate a sense of responsibility for the state of the environment, the natural world, and
its ecological beauty. Environmental education aims to implement an integrated process of education
and upbringing, to develop educational models that organically combine the cognitive and value sides of
consciousness. Modern education should be based on a solid natural science and humanitarian founda-
tion, providing systemic interdisciplinary, integrative knowledge about nature and society, the principles
of their interaction[1].

Chemistry plays a vital role in improving environmental literacy among students by providing them
with the scientific foundation necessary to understand and address environmental issues. Chemistry
helps students understand the fundamental processes that govern environmental systems, such as the
water cycle, carbon cycle, and nitrogen cycle. By learning how these cycles work at the molecular level,
students can better grasp the interconnectedness of natural systems and the impacts of human activity
on the environment. Concepts like chemical reactions, energy transfer, and molecular interactions allow
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students to see how pollution (e.g., greenhouse gases, acid rain) or conservation efforts (e.g., renewable
energy) can have tangible effects on ecosystems and climate.

Students learn about the chemical composition of pollutants such as plastics, carbon dioxide, sulfur
dioxide, and nitrogen oxides, and how these substances contribute to environmental degradation. By
understanding the chemistry behind pollutants, students are more likely to appreciate the need for sus-
tainable solutions.

For example, the role of chemistry in developing cleaner enerqgy sources, such as solar cells, hydro-
gen fuel cells, or biofuels, provides students with insight into how science can combat environmental
problems.

Materials and methods

Through chemistry, students learn about the importance of reducing, reusing, and recycling mate-
rials. Understanding the chemical properties of materials helps students assess which substances are
biodegradable, which can be recycled, and which contribute to waste and pollution. Chemistry also in-
troduces students to concepts like "green chemistry,” which focuses on designing products and processes
that minimize environmental harm. This encourages students to think critically about the materials and
chemicals used in everyday products.

One of the most pressing environmental issues, climate change, is fundamentally based on chemi-
cal principles such as the greenhouse effect and the behavior of gases in the atmosphere. By studying the
chemical makeup of greenhouse gases like carbon dioxide and methane, students gain a better under-
standing of how these gases trap heat and contribute to global warming. Students also learn about the
chemical reactions involved in ozone depletion, acid rain formation, and the impact of human activities
on the planet’s climate.Chemistry provides students with the knowledge to understand the breakdown
and recycling of materials. For instance, they can learn about how plastics degrade over time, the chem-
ical processes involved in composting, or the principles behind waste-to-energy technologies. This encour-
ages students to apply their knowledge of chemical processes to reduce waste, promote recycling, and
think of innovative solutions for managing and reusing resources.

Results and Discussion

Environmental policies often rely on scientific data, and chemistry is essential in understanding
this data. Students learn how chemical analysis informs environmental legislation, from measuring air
and water quality to setting safe limits for pollutants. By connecting chemistry with environmental law
and policy, students can better understand the role of science in shaping decisions that protect natural
resources. Chemistry, when integrated with other subjects like biology, physics, and geography, provides
students with a holistic view of environmental science. For example, the chemical principles behind pho-
tosynthesis, ecological balance, and ecosystem functions offer students a more comprehensive under-
standing of environmental issues.

By studying the chemical processes that influence the environment, students develop critical think-
ing and problem-solving skills. They can assess environmental challenges and consider scientific solu-
tions, weighing the benefits and drawbacks of different approaches to issues such as pollution control,
renewable energy, and resource conservation.

In an era of escalating environmental challenges such as climate change, pollution, and resource
depletion, environmental literacy has become an essential part of education. Environmental literacy re-
fers to the knowledge, skills, and attitudes needed to understand and address environmental issues. One
of the most effective ways to enhance environmental literacy is through the study of chemistry, a field
that provides the scientific foundation for understanding the natural world and the impact of human
activity on the environment. Chemistry plays a crucial role in equipping students with the tools needed
to tackle these issues and make informed decisions about sustainability.

Chemistry helps students gain a deep understanding of the fundamental processes that govern
environmental systems. Concepts like the water cycle, carbon cycle, and nitrogen cycle are central to
understanding how ecosystems work. By learning about the chemical interactions that occur within
these cycles, students develop a better appreciation for how natural systems function and how they are
affected by human actions.For example, students can explore the role of chemical reactions in the break-
down of pollutants, the formation of acid rain, or the absorption of carbon dioxide by oceans. Under-
standing these processes is crucial for recognizing the broader environmental impacts of everyday activ-
ities and industrial practices. This knowledge fosters a sense of responsibility and encourages environ-
mentally conscious behavior.

Chemistry provides a key framework for understanding pollution and its solutions. Many environ-
mental issues, such as air and water pollution, are the result of chemical reactions or the release of
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harmful substances. By studying the chemical composition of pollutants such as carbon dioxide, nitrogen
oxides, and sulfur dioxide, students can better understand how these substances affect air quality, human
health, and the environment. In addition to understanding pollution, chemistry also offers insights into
potential solutions. For instance, the development of cleaner enerqgy sources, such as solar energy, biofu-
els, and hydrogen fuel cells, is rooted in chemical research. By learning about these innovations, students
gain a sense of hope and empowerment, knowing that science and technology can play a pivotal role in
reducing the environmental impact of human activities.

Sustainability is at the heart of environmental literacy, and chemistry is integral to understanding
how to reduce environmental impact. By learning about the properties of materials, students can make
informed choices about which products are eco-friendly, biodegradable, or recyclable. For instance,
chemistry explains why certain plastics take centuries to decompose while other materials, such as bio-
degradable polymers, break down more quickly without causing long-term harm to ecosystems.

Chemistry also introduces students to the concept of “green chemistry,” a field focused on design-
ing chemicals and processes that minimize environmental damage. Green chemistry principles encourage
students to think about how products are made and how they can be produced in a way that reduces
waste, conserves resources, and avoids harmful chemicals. This fosters a mindset of sustainability, en-
couraging students to apply these principles in their daily lives.

One of the most pressing environmental issues of our time, climate change, is deeply rooted in
chemistry. The greenhouse effect, for example, involves chemical reactions between gases like carbon
dioxide and methane, which trap heat in the Earth’s atmosphere. By studying the chemical composition
of greenhouse gases and their role in global warming, students can better understand the mechanisms
driving climate change and its potential consequences.

In addition to understanding the causes of climate change, chemistry also provides insights into
possible solutions. Through the study of renewable energy sources, such as wind, solar, and geothermal
power, students learn about sustainable alternatives to fossil fuels. Chemistry is also fundamental in the
development of carbon capture technologies, which aim to reduce the concentration of greenhouse
gases in the atmosphere. Understanding these solutions gives students the knowledge and motivation to
advocate for policies and practices that can mitigate climate change.

Waste management is another area where chemistry plays a key role in promoting environmental
literacy. Students learn how different materials decompose or recycle, and how chemical reactions influ-
ence the breakdown and reuse of resources. For instance, they can study the chemical processes involved
in composting, which turns organic waste into nutrient-rich soil, or the recycling of aluminum, a process
that requires less energy than producing new aluminum from raw materials.By understanding the chem-
istry of waste, students can make more informed decisions about reducing, reusing, and recycling mate-
rials. They can also appreciate the importance of waste-to-energy technologies, which use chemical pro-
cesses to convert waste into electricity, further reducing the environmental burden of landfills.Environ-
mental policy is often informed by scientific data, and chemistry plays an essential role in generating this
data. Students can learn how chemical analysis is used to monitor air and water quality, measure pollu-
tant levels, and assess the effectiveness of environmental regulations. For example, understanding how
chemical markers are used to detect toxic substances in water allows students to appreciate the im-
portance of environmental regulations in safequarding public health.

By connecting chemistry with environmental law and policy, students see how science can guide
decisions that protect the environment. This understanding encourages students to engage with current
environmental issues and advocate for policies that promote sustainability and environmental protec-
tion. One of the most valuable outcomes of studying chemistry is the development of critical thinking
and problem-solving skills. Chemistry encourages students to analyze complex systems, consider multiple
factors, and evaluate potential solutions. These skills are essential when addressing environmental chal-
lenges, which often involve complex interactions between science, society, and policy.For example, stu-
dents can analyze the trade-offs between different energy sources—such as the environmental impact
of extracting fossil fuels versus the challenges of scaling up renewable energy technologies. By applying
chemical knowledge to these issues, students develop the skills needed to assess the feasibility and sus-
tainability of various environmental solutions.

Conclusion

Incorporating chemistry into environmental education is essential for improving environmental lit-
eracy. By understanding the chemical processes that shape the world around them, students are empow-
ered to make informed decisions about environmental issues and contribute to solving global challenges.
Chemistry not only deepens students' understanding of environmental processes but also fosters
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sustainable thinking, problem-solving skills, and a commitment to protecting the planet. As environmen-
tal challenges continue to grow, chemistry will remain a crucial tool in shaping the environmentally lit-
erate citizens of tomorrow.
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Abstract

In the work we have presented, the role of the investment process in ensuring economic de-
velopment has been studied. In addition, research has been conducted on the use of the opportu-
nities of the securities market in attracting investments, and appropriate recommendations have
been made based on a number of generalizations.
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The basis of the investment process is investments in the real sector of the economy, that is, in the
fixed and working capital of enterprises of various forms of ownership. The investment market is the area
where investment goods are bought and sold at equilibrium prices. In this case, investments are made in
the form of investment goods, which are embodied in the following form:

- movable and immovable property;

- cash, special-purpose bank deposits,

- securities and other financial assets;

- property rights, licenses, patents,

- the right to use land and other resources.

Investment activity in Azerbaijan is regulated by the Law of the Republic of Azerbaijan “On Invest-
ment Activity”. According to Article 10 of the aforementioned law, investors in Azerbaijan have the fol-
lowing rights: “to freely determine the form of investment activity, the volume of investment, the field
and form of entrepreneurial activity; to freely determine the sources of financing of investment activity
that are not prohibited by law; to suspend or terminate investment activity at any time, taking into ac-
count the requirements of this Law and the terms of the contract on the implementation of investment
activity” [1].

The processes taking place in the world show that at present one of the main engines of the econ-
omy remains the mechanism of capital redistribution, which is the main component of investments,
which is largely provided by the securities market. It is the securities market that allows redistributing
temporarily free funds of legal entities and individuals between various sectors of the economy on a
commercial basis, uniting issuers and those seeking to profitably invest their funds. Thus, financial coop-
eration between companies and investors ensures the normal development of the modern economy. One
of the most important indicators of the stable activity of issuers is the investment attractiveness of their
shares. It is obvious that the issuer, issuing shares of the company, seeks to attract as many funds as
possible to increase the company's capital, and the investor when concluding transactions with shares,
seeks to obtain maximum profit.

Investors who want to make successful investments participate in stock exchanges where they can
buy shares of various companies, regularly study statistical data obtained from the results of securities
trading and the financial statements of issuers, analyze possible dividends that can be obtained on stocks,
and do much more to correctly analyze the investment attractiveness of stocks. Such analyses are carried
out using various mathematical formulas and models developed over the years by specialists in the field
of the securities market.

At first glance, it may seem that to assess the investment attractiveness, it is enough to be sure of
the profitability and liquidity of securities, in some cases it is worth paying attention to the turnover and
risk of financial instruments, but in reality, this is not always justified. Thus, several methods are used to
assess the investment qualities of securities, which may include both fundamental analysis and technical
analysis [44, p. 351].
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The ability to analyze correctly is very important for modern stock market participants in making
effective decisions. This is due to the role played by the securities market in the world economy, which is
an important element of the economic mechanism of countries, as well as the need to have an under-
standing of the methods of valuing the shares of individual companies and the factors affecting the at-
tractiveness and value of financial instruments.

It should be noted that the securities market plays an important role in shaping the investment
attractiveness of various financial instruments. From this point of view, the assessment of the impact of
the securities market on investment attractiveness can be carried out in the following stages [6].

Liquidity: The securities market provides liquidity, allowing investors to easily buy and sell financial
assets. High liquidity increases investment attractiveness because it allows investors to quickly enter or
exit positions without a significant impact on the price. This liquidity is especially important for institu-
tional investors and traders who need efficient markets to effectively implement their strategies.

Price discovery: Securities markets facilitate the process of price discovery by reflecting the collec-
tive wisdom of market participants. Transparent prices of securities allow investors to assess the fair
value of an investment and make informed decisions. Efficient price discovery increases investment at-
tractiveness because it reduces information asymmetry and increases confidence in the market.

Diversification opportunities: The securities market offers a wide range of investment options
across various asset classes, such as stocks, bonds, derivatives, and exchange-traded funds (ETFs). This
diversity allows investors to create diversified portfolios tailored to their risk preferences and investment
objectives. Diversification is an important aspect of investment attractiveness because it helps reduce
portfolio risk by spreading it across a variety of assets.

Investor protection: Strong regulatory frameworks and investor protection mechanisms are vital
for investment attractiveness. Securities market regulators enforce laws and regulations that govern
market conduct, financial reporting, and requirements. Transparent and well-requlated markets increase
investor confidence, attract capital, and strengthen long-term investment commitments.

Market efficiency: Efficient securities markets are characterized by fair pricing, low transaction
costs, and minimal losses. Efficient markets ensure that relevant information is reflected in securities
prices promptly, reducing the potential for mispriced assets. Investors are more likely to find attractive
investment opportunities in markets where prices accurately reflect fundamental values.

Risk management: Securities markets offer risk management tools such as options, futures, and
derivatives that allow investors to hedge their positions and manage their risk exposure. These tools in-
crease investment attractiveness by providing mechanisms to mitigate downside risk and protect portfo-
lios during market volatility.

Technological Advances: Advances in technology have transformed securities markets, leading to
increased accessibility, transparency, and speed of trading. Electronic trading platforms, algorithmic
trading, and high-frequency trading are increasing market efficiency and liquidity, making investment
more attractive to both individual and institutional investors.

It is important to note that the impact of the securities market on investment attractiveness may
vary across regions and markets. Factors such as market size, regulatory environment, political stability
and macroeconomic conditions also affect the overall attractiveness of investment opportunities.

Investors should consider these factors, along with the characteristics of the securities market,
when assessing investment attractiveness.

Thus, several economic indicators can be used to determine the relationship between the stock
market and the volume of investment returns. These indicators provide insights into the overall health
and performance of the stock market, and its impact on investment returns. Some of the indicators that
are commonly used in this context are mainly as follows:

Stock Market Indices: These indices track the price movements of selected stocks and provide a
snapshot of market trends. A rising stock market index indicates positive investor sentiment and poten-
tial gains in investment returns.

Total Market Capitalization: Market capitalization reflects the total value of a stock market or a
specific segment of it. An increasing market capitalization indicates increased investor interest and po-
tential investment returns. A higher market capitalization indicates the availability of more investment
opportunities, which can lead to increased investment returns.

Trading Volume: Trading volume measures the total number of shares or contracts traded in a
given period. Higher trading volume indicates increased market activity and liquidity. Increased trading
volumes often accompany periods of increased investor participation and may indicate potential oppor-
tunities for investment returns.
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Bond yields: Bond yields, such as government bond yields or corporate bond yields, reflect the re-
turn offered by fixed-income securities. Changes in bond yields can affect investment returns from fixed-
income investments. Higher bond yields can attract investors seeking better returns, potentially increas-
ing investment returns from owning bonds.

Dividend Yield: Dividend yield is the ratio of annual dividends paid by a company to its share price.
Dividend-paying stocks can provide a regular stream of income for investors. Higher dividend yields can
make stocks more attractive to income-seeking investors and can have a positive impact on investment
returns.

Interest rates: Changes in interest rates have a significant impact on investment returns. Lower
interest rates can make fixed-income investments less attractive and potentially drive investors to seek
higher returns in the securities market. Conversely, higher interest rates can increase borrowing costs for
companies, affecting their profitability and potential dividend payments.

Economic growth indicators: Economic growth indicators such as GDP growth rates, employment
data, and consumer spending provide a general idea of the overall health of the economy. Strong eco-
nomic growth can have a positive impact on corporate profits and, consequently, investment returns
from shareholders.

Investor sentiment surveys: Surveys and indices that measure investor sentiment can be an indica-
tor of the expectations and confidence of market participants. Positive investor sentiment can lead to
increased investment activity, potentially contributing to higher investment returns.

Overall, to fully understand the relationship between the securities market and investment re-
turns, these indicators must be analyzed in conjunction with each other and a broader economic context.
In addition, specific investment strategies and asset classes may have unique indicators that relate to
their performance and return generation. In this regard, let's look at the current state of some of these
indicators in Azerbaijan.

As mentioned above, the growth rate of GDP in the country, which is one of the indicators of eco-
nomic development, is also one of the indicators that provide the relationship between the securities
market and investment attractiveness. The table below reflects the changes in the volume and structure
of the Gross Domestic Product in the Republic of Azerbaijan.

Table 1.
Changes in the volume and structure of GDP in the Republic of Azerbaijan in 2015-2023 (million
manats, share in%) [7]

Growth in
2023 com-
2015 2018 2019 2020 2022 2023 pared to
] 2015
UDM mln manatla 543800 | 800920 | 818965 | 72578 1 733?72, 7235(_)05, 2.3 times
Including oil and gas 2,8 times
sector in million 153822 | 32231,7 | 30051,9 | 204175 | 62490,5 | 434725
manats
Specific gravity, % 28,3 40,2 36,7 28,1 46,6 35,3 -
non-oitand gas sector, | 34430 9 | 416620 | 444818 | 453122 | 61509,1 | 68341,3 | 0 times
million manats
Specific gravity, % 62,8 52,0 543 62,4 46,0 556 -
Net taxes on products 7,3 times
and imports, million 4859,0 6198,2 73625 68484 | 99731,1 | 11191,7
manats
Specific gravity, % 89 7,8 9,0 9,5 7,4 9,1 -
Volume per capita, 57066 | 81565 | 82688 | 72578 | 13270,9 | 121145 | 42 times
thousand manats

During the period in the table, GDP growth of 2.3 times was observed in all major sectors of the
economy. Thus, the oil and gas sector increased by 2.8 times, the non-oil sector by 2.0 times, and net
taxes on products and imports by 2.3 times [7].

We can conclude that the growth dynamics of Gross Domestic Product (GDP) can affect the devel-
opment of the securities market in several ways:
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First, this growth creates investor confidence. Since rising GDP indicates proportional growth
across all sectors of the economy, this can lead to increased investor confidence. When investors perceive
the economy as robust and growing, they are likely to show greater willingness to invest in the securities
market. This heightened confidence can boost demand for stocks, bonds, and other financial instru-
ments, potentially causing their prices to rise.

Corporate earnings: GDP growth often corresponds with rising corporate earnings. As the economy
expands, companies tend to generate higher revenues and profits. These positive financial indicators can
attract investors and boost stock prices, especially for companies in sectors experiencing significant
growth.

Investment opportunities: Rising GDP can create new investment opportunities in various sectors.
For example, as certain industries that are currently considered relevant, such as technology, renewable
energy, or healthcare, expand, investors can try to take advantage of these trends by investing in related
securities. The securities market can facilitate the allocation of capital to these promising sectors,
thereby facilitating economic growth.

Capital formation: GDP growth can also lead to increased savings and capital formation in the
economy. As individuals and businesses accumulate more capital, they may choose to invest those funds
in securities. This capital flow can create the basis for the expansion of the securities market, which in
turn provides a sound basis for offering a wider range of investment options to market participants.

Government policy: Governments often implement policies to stimulate economic growth, such as
lowering interest rates or implementing fiscal stimulus measures. These policies can indirectly affect the
stock market by affecting borrowing costs, investor sentiment, and the overall economic environment.
Changes in government policy aimed at stimulating GDP growth can affect stock market performance.

At the same time, it is important to note that the relationship between GDP growth and the stock
market is complex. Other factors such as interest rates, inflation, geopolitical events, and market condi-
tions also play an important role. While increasing GDP can have a positive impact on the stock market,
it is important to consider many factors and conduct a detailed analysis to understand the specific dy-
namics in any given situation.

In economic growth theories, the main factor determining the intensity of the economic process
has been and remains investment. Modernization and reconstruction of the economy are impossible with-
out a mechanism for attracting investment resources. One of the sources of attracting investment re-
sources to the Azerbaijani economy can be an efficient securities market.
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Abstract

In the research work, the role of innovation potential in ensuring the competitive advantage
of business activities was investigated within a limited framework. As is known, the concept of
innovation and business is characterized as the main economic concepts that complement each
other in the modern world. In the modern world, the innovation potential of countries is evaluated
as the main criteria that determine their economic performance and the level of socio-economic
standards of the population. In our research, it was concluded that strengthening innovation
trends is essential to increase the competitiveness of countries in the globalization process.

AHHOMauus

B uccnedosamesnibckol pabome posib UHHOBAUUOHHO20 NOMeHuuUadsd B8 obecnevyeHuu
KOHKYPEHMHO20 NpeumMywecmsd npednpuHuMamesibCckoll  dessmesibHOCMU  UCC/Ie008aHA B
02PAHUYEHHbIX PAMKAX. Kak U3BeCcmHo, NOHAMUEe UHHOBAUUU U bu3Heca xapakmepuyemcs Kak
OCHOBHbIE 3KOHOMUYecKue NOHAMUS, O00NOJIHSoWUe Opye 0pyea B COBPeMeHHOM Mmupe. B
COBPEMeHHOM MUpe UHHOBAUUOHHbIU NOMeHUUAss CmpaH oUeHUBaemcs Kak 0CHosHou Kpumepud,
onpedenarowull UX 3KOHOMUYECKUe NOKA3amesiu U YpoBeHb COUUAIbHO-3KOHOMUYECKO20 YPOBHS
HaceneHus. B Hawem ucciedoBaHuu coesnaH BbIBOO O MOM, YMO B8 npouecce eiobanuzayuu
Heobxo0umo ycuneHue UHHOBAUUOHHbIX MeHOeHUUU 0718 NOBbIWEHUS] KOHKYPeHMOoCNOCObHOCMU
CMPaH.

Keywords: business, innovation, competition, market economy, globalization, economic
growth

Kntoyesble cnosa: busHec, UHHOBAUUU, KOHKYPEHUUS, PbIHOYHAS 3KOHOMUKA, 2/106a/1u3ayus,
SKOHOMUYecKul pocm

Introduction

The intensive character of the globalization process has led to significant changes in the structure
of world trade and financial flows as a result of the influence of the increasing liberalization tendencies
of countries. Undoubtedly, the occurrence of these trends has played a special role in the intensification
of technological processes in the world economic system, as well as in the formation of modern manage-
ment systems. This process has affected not only business organizations, but also all subjects of the mar-
ket economy as a whole. Naturally, during this period of social, cultural and economic transformation,
the traditional concept of entrepreneurship has also changed. In the past, the prototype of a courageous,
risk-loving entrepreneur has now been replaced by a business entity based on knowledge and innovative
thinking. In a globalized world where competition is experienced and competition is gaining importance,
this concept is also characterized as an innovation business. Modern entrepreneurship is considered a
source of economic growth and development, innovation and creativity [4]. At the same time, innovative
entrepreneurs, who contribute to the identification of market opportunities, the efficient use of resources
and the creation of new jobs that adopt new technologies, play an active role in increasing socio-eco-
nomic well-being. When characterizing a successful entrepreneur in the modern era, it is considered im-
portant that he has the following characteristics:

e analytical thinking ability;

* strong thinking and judgment skills
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* being decisive and determined,

e correctly analyzing all the features of the business;

« having a high imagination;

« the ability to solve problems;

* thinking in a multifaceted way;

* having the power to accept innovations, persuading,

* making quick decisions in conditions of uncertainty.

In addition to these characteristics, modern entrepreneurs play an active role in the business envi-
ronment as individuals who do not give up despite failure, are tolerant of uncertainty, pay attention to
details and are inclined to perfection.

In accordance with the main characteristics of the innovation process and the general economic
situation, the participant of market relations should focus on achieving the targeted result. Ensuring its
innovative development requires the formation of stimulating mechanisms. This is an important condi-
tion in terms of ensuring the continuity of innovation trends in the conditions of conjuncture changes in
the market[2]. The irreplaceable role of the state in this aspect is undeniable. The state's innovation pol-
icy, in addition to the purposefulness determined by the socio-economic strategy of society, should ensure
the coordination of the interests of all participants involved in the innovation process with the tasks of
increasing the competitiveness of the national economy in the world market [3]. The experience of eco-
nomically developed countries shows that at the modern stage of the globalization process, the intensity
of competition occurs with the sustainable growth of the economy and the effective integration of new
technologies into production areas.

EXPERTISE

APPLICATION

Figure 1. The path to innovation

The development of new technologies is considered one of the important issues for achieving the
strategic goals of business entities [1]. When the strategic goals of enterprises are synthesized with inno-
vation trends, they lead to the development and launch of new products on the market, and the adoption
of new technologies in production. Thus, currently, innovations determine the prospective development
directions of business and play an important role in increasing the market opportunities of the enterprise.
Innovations, as a factor of economic growth and progress, should not be a functional task of business
entities in competitive conditions, but their main strategic goal.

In order to increase the innovation potential of the Azerbaijani economy, in addition to the for-
mation of mechanisms for the efficient use of existing resources, a large-scale multidisciplinary concept
should be developed based on knowledge about the general patterns and trends of leading developing
countries. At the modern stage of development of the world economy, the efficient use of human capital
is considered one of the most urgent issues in the post-industrial era. The wider penetration of innovation
processes into all spheres of society is associated with scientific and technological advances leading to
large-scale socio-economic and historical changes. Against the background of these processes, the main
influencing factors of economic growth are also diversifying. Among them, along with natural resources
and capital, which have the ability to influence the level of development of the economic system, scien-
tific knowledge, which can be transformed into an integral resource, is becoming more important.
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All of this brings to the forefront the innovation process that ensures the transformation of know-
how and new knowledge into competitive products at the level of experience.

Conclusion:

Innovation is a systematic tool that determines who will be ahead in the competition.

A company that can develop innovative products has the ability to be a price setter. The necessary
conditions for ensuring innovation-based growth in our republic and the world include the following:

- Education policy, which is one of the most important elements of innovation policies, must be
effective in increasing the skilled workforce and be adapted to global challenges.

- Educational activities should be developed in a way that emphasizes creative thinking.

With continuing education activities, people of all ages and education levels should learn their
fields of expertise today and be updated in accordance with current conditions.

- Continuing education should be supported by internal and external factors.

In terms of human capital, the ability of personnel to adapt to sectors should be increased.

- A flexible employment mechanism should be developed.

-Activation of preschool, secondary and higher education programs and establishment of a pro-
gressive education system are necessary.

- Talented and capable individuals identified during preschool education should have the oppor-
tunity to improve their education in the coming years.

Innovation and entrepreneurship are considered to be the most effective elements in achieving
competitive advantage for countries, firms and businesses in recent years. Today, it is impossible to iso-
late the concepts of entrepreneurship and innovation from each other. The main goal of innovation,
which has become one of the main criteria for competition in a market economy, is to increase labor
productivity and ensure the growth of the entrepreneur’s profit. That is, innovation is not only a means
of economic growth, but also of great importance in terms of ensuring the sustainability of economic
development and a uniform level of socio-economic standards. By effectively using the results of scien-
tific and technical achievements in competitive conditions, the potential opportunities of the economy
are increased. The formation of innovations requires specific knowledge. In the current conditions, the
scale of intellectual potential in society is wider than predicted. Simply put, to effectively use this poten-
tial, it is necessary to correctly determine its direction of movement. One of the important directions in
this aspect is the level of modern education. We believe that in order to achieve high socio-economic
development in society, the implementation of scientific research, application, testing, etc. processes
should be intensive. Taking into account the specific features of the above-mentioned points, the national
innovation system formed in our country can become the main factor of economic diversification in the
future by increasing the competitiveness of our country.
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MECTO CTPOUTEJIbHOM [TPOMBILLIIEHHOCTY B SKOHOMWKE AHIVXXAHCKOM OBJIACTU

Kaxxopos LLloxpyx6ek LLlasBkamxoH yeiu
AHOUXCAHCKUG UHCMUMYM 3KOHOMUKU U CMPOUMesibCmaAad, dcCUCMeHM Kageopb! « IKOHOMUKA
ompacrel», He3aBUCUMb I UCCIe00Bamesib

Abstract

The article provides information on the organization of 150 small industrial zones in the
Andijan region "within the framework of measures implemented by the state to support the
development of new competitive industries and small enterprises.” In 2019-2024, within the
framework of the regional program aimed at increasing the efficiency of using the industrial
potential of the Andijan region, projects implemented in the construction industry and general
indicators of their effectiveness were studied.

AHHOmauyus

B cmamee npusedeHbl cBedeHuss 06 opeaHuzayuu 150 Masnbix NPOMbIUWICHHbIX 30H B
AHOUMXaHcKoU obacmu «8 pamKax peasusyembix 20CyodpcmBsoM Mep No NOOOEPIKe pa3sumus
HOBbIX KOHKYPEHMOCNOCOOHbIX NPOU3BOOCMB U Masbix npednpusmul». B 2019-2024 2o00ax 8
PAMKAX — pe2UoHasIbHoU NpOo2pAaMMbl,  HANPABAEHHOU HA NOoBblWeHuUe 3ddekmuBHoCMU
UCNOJIb30BAHUS NPOMBILIEHHO20 NOMEHUUAna AHOUMCAHCKOU obnacmu, U3y4eHbl NPoeKkmbl,
peasnusyemble 8 CmpoumesibHol ompac/u, U obuiue nokasamesu ux 3pdekmusHoCmuU.

Keywords. construction industry, added value, linear correlation analysis.
Knwoyesble crnoBa. cmpoumesibHass ompacss, 006asAeHHOU CMOUMOCMU, JIUHelHO-
KOPPesIsiyUOHHbIU aHAsIU3.

B ycnoBusx HOB020 Y3bekucmaHa BO BCeX pe2uoHax pecnybsuku, BKIHHYAs AHOUMCAHCKYH
o0bs1acmsb, «B pamMKax NOCMOSHHO peasu3yembix 20CYy0apCmBOM Mep NO NOOOEPHCKe pa3BUMUS HOBbLIX
KOHKYPeHmMOoCNoCobHbIX NPoU3BOOCMB U MAJbIX npednpusmull co30aHo 150 MasbiX NPOMbILLIEHHbIX
30H» [1]. Pa3susas OesmesibHOCMb MAJsbIX NPOMbIWICHHbIX —Npeonpusmud, —«peasausytomcs
KOMNJIeKCHbIE Mepbl NO YKPENJIeHU NPOMBbILLIIEHHO20 NOMEHYUAna Hawel CmpaHbl U BCECMOPOHHEMY
PA3BUMUIO PE2UOHOB, OP2AHU3AUUU HOBbLIX NPOU3BOOCMAB B 20p00aAx U palioHax. baazodaps peanusayuu
pepopm B 3MOoM HanpassaeHuu 8 pecnybsuke docmuzHymo 6ypHoe passumue maxkux ompacsed, Kak
Npou3BOOCMBO  3/IEKMPOMEXHUKU, MeKCMUss,  KoxeseHHol, nuwesol, gapmauesmuyeckod,
roBesiupHoU, CMmpoumesibHbIX Mamepuasnos, mebesiu, mosapos 0719 0omMa u opy2ux moBapos HapoOOHO20
nompebieHus. pe2uoHbl. Tem He MeHee, YCMAHOBJIeHO, YMO UMeWUlCa B pe2uoHax NPOMbIUIIEHHbIU
NOMEeHYUAs, 0CObeHHO BO3MOXHOCMU OCBOGHUS CbipbeBOU 6a3bi NOIE3HbIX UCKONAeMbIX NPpU pa3suMuU
cmpoumesibHol ompacsu, He ucnosib3yromcs B8 nosHol mepe” [2]. Ha ocHose co30aHusi Masbix
NPOMBbIUWI/IEHHbIX 30H B CMPAHe Npuopumem mMaxkxe omaoaemcs cneyuanu3ayuu pe2uoHoB B pa3auYHbIX
OMPpacasax NPOMbILUIEHHO20 NPOU3BOOCMBA, 8 MOM Yucsie 8 nepuod nocse 202 1 200a 8ce2o 24 patioHa u
eopoda pecnybnuku, B8 4YacmHocmu, bynokbawuHckul patoH AHOuxaHckold obnacmu 6ydem
CNeyuanu3upoBambCs Ha NPOU3BOOCMBE CMPOUMesbHbIX Mamepuadsios [7].

[To Kosu4ecmay peasiu308aHHbIX B8 CmMpoumesibHol chepe npoekmos B pamkax o61acmHol
NPO2pamMMbl, HaNPABAEHHOU Ha pazBUMUE UCNO/Ib30BAHUS NPOMbIULICHHO20 NOMeHUUAIa AHOUMAHCKOU
obnacmu 8 2019-2024 200ax, NO CPABHEHUIO C OpyeuUMU peuoHamu obaacmu Juoupyrom
BbynokbawuHckud, Xooxaabaockud u Mapxamamckudl patioHsl. B pe3ysibmame pac4emos YyCmaHoB/1eHo,
Ymo CMOUMOCMbL CMPOUMEesIbHbIX NPOEKMOB, peasiulyemMbix 8 O0pyeux pe2uoHax obsacmu, 8 3mux
pezuoHax sbiwe. (Cm. Tabauyy 1).
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Tabauua 1
B 2019-2024 200ax npoeKkmbi, peaiuzyemMble 8 cmpoumesibHol ompacau 8 pamkax obiacmHol
Npo2pammbl, HaNpPAasJieHbl Ha NOBbILEHUE 3¢PeKmUBHOCMU UCNO0/Ib30BAHUS NPOMbIUIIEHHO20
nomeHyuasna AHOuxcaHckol obaacmu u obuux nokasamenel ux 3¢pdekmusHocmu [3]

CpedHssa cmoumMocma
Toz20a Kosnu4ecmso
Ka#0020 npoekma
H Of:ﬁ:ﬁﬁﬂf:ﬁ ° cmpoumesbHsix peaﬂu303alf)-/Hoao 3'
assaHue mecmHocmu NPOCKIMOB, & npoekmos BmMecme CmpoUmEnsHol ompact
eouHuyax B
Bmecme npoueHmax
20p00 AHOUMCAH 87 7 8,0 4118,6
20p00d XaHabad 24 3 125 3967,2
AHOuMcaHckud padioH 44 7 15,9 6403,7
AcCakuHckud patioH 34 3 88 12333,3
Poibaykud padoH 34 7 20,6 3613,6
bo3ckull patioH 9 2 22,2 11970,0
bynazbowuHckud padi. 34 18 529 26407,2
Jbrcanakyoykckudl pad. 24 9 37,5 35579
W3boceaHckull patioH 18 3 16,7 900,0
KopeoHmenuHckud pa. 29 7 24,1 46469,3
Mepxamamckud patioH 22 12 54,5 24807, 1
O/ImuHKoIbCKUU pa. 41 8 19,5 76055
laxmaabadckudl pad. 18 8 44,4 61625
YnyeHopckul patioH 28 3 10,7 2180,0
Xooxaabadckudl pad. 34 18 529 245995
LJaxpuxaHckud padoH 69 6 87 2138,3

Takxe 00HoU U3 YHUKA/IbHbIX 0cobeHHocmel cmpoumesibHoU ompacau AHOUXCaHCKouU obaacmu
ABJI9eMCS BbICOKAsA 00J19 MAs1020 BU3HECA U 4acmHo20 NpeonpuHUMameibcmaa 8 3mol cepe. Co2nacHo
aHanusy, 00718 Masaoeo busHeca U YAacmHo20 NpeonpuHUMamesbCmad B8 CMpoumesbHol ompacau
peauoHa 8 cpedHem 8 2010-2023 2o00ax cocmasusa 93,9 npoueHma, ¢ OuUHAMu4yHoU meHoeHyuel
passumus [6]. 3a aHanuzupyembil nepuod MUHUMA/IbHbIO U MAKCUMAJbHbIO YPOBHU 00U MAsao20
bu3Heca u 4acmHo20 NpednpuHUMamesIbCmaad 8 CMPOUMe/IbHOM CeKmope pe2uoHa BapbUpoBA/IUChL B
npedesnax 90,0-96,9 npoueHma (cm. pucyHok 1).

96,9

2010y 2011y 2012y 2013y 2014y 2015y 2016y 2017y 2018y 2019y 2020y 2021y 2022y 2023y

PucyHok 1. [lons Masio2o buzHeca u 4acmHo20 NpeonpuHUMAmesIbCMBA B CMPOoUMesIbHoU
ompacsiu AHOuxcaHckol obiacmu, 8 npoyeHmax om obwie2o obrema [4]

Tom ¢akm, ymo 0os1s mMasno2o buzHeca u 4acmHbiXx nNpednpusmul 8 CMpPOUMe/IbHOM CeKkmope
peauoHa CywecmBeHHo Bbile, cBUOemeIbCMmBYem 0 MOM, YMO PbIHOYHAA KOHKYPeHUUs 8 3moll cgepe
Bospacmaem. OnpedesieH pocm Koau4ecmBsad Masbix CMpPoumesibHbIX npednpusmull 8 pe2uoHe, B Mmom
yucsie u mom ¢gakm, 4mo cpedHe2000800 memn pocma obbema cmpoumesibHbIX pabom B pe2uoHe 3a
uccedyembiti nepuod cocmasun 112,3% (cm. pucyHok 2). [laHHas cumyauus cauoemesibCmayem O Mo,
ymo obbem pbIHOYHO20 06OpPOMA MOBAPOB U YCJlye, NPOU3BOOUMbIX NPEONPUAMUSMU CMpoumesbHoU
OMPacau peauoHa, cywecmseHHo ysenudusics [8]. To ecmb 3mo o03Ha4aem, YmMoO HA pPbIHKE
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CmpoumesibHbIX MOBAPOB U YC/ye pe2uoHa 0ocmueaemcs B3auMHbIU 6aAnaHc Mexdy CnpocoM U
NpeosioxeHuUemM 3a cyem nNoo0epyKU 0esmesibHOCMU Mdasbix Nnpeonpusmul Nno  GopmMuUpOBAHUIO
300p0B0oU KOHKYpeHmMHoU cpedbi cpedu npednpusamud [5].
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PucyHok 2. Temn pocma cmpoumesibHbIXx pabom 8 AHOUXCAHCKOU 061acmu, B NPOUEHMAx, K NPoULIoMy
eooy [4]

L1719 oueHKu nosioxeHus cmpoumesbHol ompacau 8 3KOHOMUKe AHOUXCAHCKoU obsiacmu 3a
aHanu3supyembil nepuod Mbi CO4/1U HEObX0OUMbIM NPOBECMU JUHEUHbIU peepecCUOHHO-KOPPeaUUOHHbIU
aHanuz mexcdy dobassieHHol CMOUMOCMbH), CO30aHHOU B OMPAC/SX NPOMbIUI/IEHHOCMU pPe2uoHd, U
06bEMOM BbINOJIHEHHbBIX CMPOUMEJIbHbIX pAbOM. B pe2uoHe. B 3mom c/iy4ae MoxHO OUeHUMb BJIUSHUE
obbema cmpoumesibHbix pabom, BbINOJIHEHHbIX B pe2uoHe, Ha obbem Basosol 0obasneHHol
cmoumocmu, co30aHHol 8 OMPAc/ax pecuoHa. Ha ocHose UHeUHO020 peepecCcuoHHO-KOPPESUUOHHO20
aHanu3sa, NpoBedeHHo20 Ha ocHoBe O0aHHOU 2unomesbl, 0CMUZHYMA OUeHKa Mecma cmpoumesibHol
OMpPacsiu 8 NPOMbILLIEHHOCMU pe2uoHa [9].

Modenib nuHeldHoU pezpeccuu, ONUChIBArOWAS NOJIOXEHUe CMpoumesbHOU Oompaciu 8 cemsx
AHOuMcaHckold obnacmu, copmuposaHHas HaA OCHOBE NPUBEOEHHLIX BbIUWIE Pac4yemos, NO3B80JAem
coesname ciedyroujue BbIBO0bI.

Bo-nepsbix, yBenudeHue obbemMos CmpoumesibHbIx pabom, oCywecmanaembix 8 AHOUMCAHCKoU
obsacmu, Ha 00uH opm-Ko3pguuueHm obecneyusio donosIHUMEbHbIU Npupocm obbema co30aHHOU
dobassieHHOU cmMoumMocmu BO BCeX OMPAC/IIX 3KOHOMUKU pe2uoHd Ha BeKMOPHbIU KospauuueHm
8,9491. [lo umoeam ob6bem cmpoumesibHbIX pabom B pe2uoHe NOIOHUMEbHO Busem Ha nompebrieHue
MoBAPOB U YC/ye, NPOU3BOOUMbIX B CMPOUMEsbHOU 0OMPAc/u pe2uoHd, u caudemesibcmayem O Mo,
ymo nompeb.ieHue NPodyKUUU C BbICOKOU 006aB/1eHHOU CMOoUMOCMbIO YBeau4usaemcs. 3mo o3Haqyaem,
YUMo KOHKYPeHmMoCcnocobHOCMb cmpoumesibHol 0mpacsiu pecuoHa 8o3pacmaem;

BO-BMOPbIX,  YCMAHOBJIEHO, 4mMO obbem 0dobasneHHol CmMoOuMOCMU, Co30aHHOU B8
NPOMbIUIIEHHOCMU pe2uoHd, UMesl MeHOeHUUo K YBe/IUYeHU0 3HAYeHUS BEKMOPHO20 Ko3pouuueHma
2126,0 6e3 yyema s8ausHUS meHOeHyul pazsumus 06bema BbIN0JIHAEMbIX CMpPoUmesbHbIX pabom. B8
obracmu no ysBenuyeHuro obbema 006assieHHOU ~CMOUMOCMU, co30asaemMol B8 OMPAc/sisaxX
NPOMBbIULTIEHHOCMU AHOUXAHCKOU obacmu.

B-mpembuUx, OH NOKA3adJ, 4Ymo Cywecmayem pe3kas pd3Huyad Mexdy BeKMOPHbIM
Ko3agpuyueHmom 00NOJHUMEbHO20 pocma 006assieHHol cmoumMocmu, co3dasaemoll 8 ompacsiax
pezuoHa 3a cyem BJIUSHUS MOBAPOB U YCJlye, NPOU3BOOUMbIX CMPOUMEbHBIMU NPeonpuUsImusamMU, U
cumyayusmu, B8 KOMOPbIX €20 BJUSHUE He Y4UumbIBA/IOCk. MO 03HA4Yaem, 4Ymo NOSBISHOMCS
00N0JIHUME IbHbIe BO3MOXCHOCMU UCNOJIb30BAHUS NOMEHUUAAa passumus cmpoumesbHol chepbl B
KOHOMUKE pe2uoHd.

B yesniom pac4emsl, npoBedeHHble C Uesibio OUeHKU Mecma CmpoumesibHoU ompac/iu 8 3KOHOMUKE
AHOUXaHcKkol 0b/1acmu Ha 0CHOBE 3KOHOMUKO-MAMeMamu4eckux Memodos, NOKA3ad/iu, YmMo UMEeomCcs
00NoJIHUMEsIbHble BO3MOMCHOCMU UCNOJIb30BAHUS NOMEHUUAId pa3Bumusi cmpoumesibHol ompacsiu
peauoHa. [lpu 3mom dasbHellee NoBbIUEHUE KOHKYPeHmMOocnocobHocmu cmpoumesibHol ompacsiu
peauoHa yoacmcs 3d cYyem  pA3BUMUS  NPOU3BOOCMBA  BbICOKOMEXHOI02UYHOU — NPOOYKUUU
cmpoumesibHbIMU NPeonpuUAMUAMU.
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Abstract

The article analyzes the legal and institutional foundations for the development of the food
industry in the new Uzbekistan and ensuring its competitiveness. In particular, the regulatory
framework for the food industry of the republic, laws, decrees, resolutions and orders on the
establishment of enterprises were also analyzed.

AHHOmMayus

B cmamabe aHaau3upyromcs NPAsosskle U UHCMUMYUUOHA/TbHbIE OCHOBbI pa3BUMUS NUULEBOU
NPOMbIW/IEHHOCMU B HOBOM Y36ekucmaHe u obecneyeHus ee KoHKypeHmocnocobHocmu. B
yacmHocmu, 6bLIU  NPOAHAAU3UPOBAHBI MAKKE HOPMAMUBHO-NPABOBLIE OCHOBbLI NUULEBOU
NPOMBILLIEHHOCMU pecnyb/IuKU, 3aKOHbI, YKa3bl, NOCMAHOBAEHUS U PACNOPAXEeHUS O CO30aHUU
npednpusmud.

Keywords: strategic goal, food products, New Uzbekistan, potential, consumer goods, export,
investment, domestic industry, domestic market, global competitiveness.

Knroyesbie crioBa: cmpameaudeckas uesib, NPoOyKmMbl NUMAHus, Hosbil Y36ekucman,
nomeHyuasn, nompebumenbckue  MOoBApbl,  3KCNOPM,  UHBECMUUUU,  Ome4YecmBeHHAas
NPOMbILLIeHHOCMb, BHYMPEHHUU PbIHOK, 27106a/1bHAS KOHKYPEHMOCNOoCOOHOCMb.

B ycnosusix Hosozo Y3bekucmara makxe 6bi/iu peanu3oBaHbl pepopmbl NO CMPAme2udeckomy
HanpasaeHuro 00CMUXeHUs 3epHoBoU cB0600k! B pa3BUMUU NUWEBOU NPOMbIULIEHHOCMU, obecnedeHus
KOHKypeHmocnocobHocmu npednpuamud, pabomaroujux 8 cgepe. B pamkax pepopm B >3mom
HanpasjieHuu YCMAaHoBJIeHo, 4YmMo 0bbeM MyKu, 3Kcnopmupyemol 3epHonepepabamsiBarolUMU
npeonpusmusamMu, He npesbiwiaem 75% obvema umMnopmupyemo20 UMU 3epHd. B 4acmHOCmu,
npeonpusmus bbiiu 0cB060#0eHbI 0OM MAMOXEHHbIX NOWJ/IUH NPU BBO3€ C/1e0yWUX cemu 8U00B
3epHoBsol npodykyuu: [3]

-NWeHUUa cemeHHas (Kpome nwieHuUybl meepobix);

-94MeHb HeobpabomarHbIl;

-mBepdasi nweHuya;

-NWeHuua maepoas NUWesas uau HecbedobHas

-KYKYpy3a (kpome c1aokol KyKypy3bl);

-NWeHuYa NUWesas uau HecbedobHas (Kpome nuieHUUbI mBepobiX COPMOB);

-HeobpabomarHoe Npoco.

B uenax OanbHelwe20 pazsumus nuWesol NPOMbILIEHHOCMU pecnyb/uKkU, NOBbILIEHUS
UHBECMUUUOHHOU — NpUBeKamesbHOCMU ompacau U obecneyeHuss —KOHKYpeHmocnocobHocmu
Bbinyckaemol e NPooyKuuUU 3d C4Yem BHeOpeHUsl COBPeMeHHbIX MexHo/o2ull HA NuWeBbixX
Nnpeonpusmusx peaau3ytomcs KpynHble UHBECMUUUOHHbIE NPOEKMbI NO C1e0YHOUWLUM HANPABIEHUSM.

-nepepabomka u 3KCNOPM OCHOBHbIX BUOOB Ce/IbCKOX038(CcmBeHHOU NPOOYKUUU,

-C030aHUe KPYNHbIX a2poJ102UCMUYeCKUX KOMNIEKCOB 3d CHem UHOCMPAHHbIX KpeoUmMHbIX AUHUL;
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-peanu3ayus UHBECMUUYUOHHbIX NPOEKMOB NO CO30AHUK COBPEMEeHHbIX a2posio2UCMUYecKuX
ueHmpos [14];

-peasu3ayusi UHBECMUUUOHHbBIX NPOGKMOB NO Nepepabomke ce/ibCKoX035UCmBeHHOU NPOOYKYUU,

-C030aHUe  UHMEeHCUBHbIX  €Aado8  B3aMeH  Maso3ppekmusHbix  cadoB B8  palioHax,
Cneyuanu3upyroULUXcs Ha N10000BOWEeB00CMBE;

-BBe0eHUe NnepeyHs npuemsiemMbiX MexoyHapoOHbIX CmMaHoapmos B8 obsacmu nuuesol
npombiwneHHocmu [15];

-2/1ybokas nepepabomka CesibCKoxo3aUucmBeHHOU NPooyKuuUu U yBeiudeHue npou3soocmsad
npodykmos numarusi [1].

Jlna  PUHAHCUPOBAHUS  BbIWEYKA3AHHBIX HanpasieHuld 6biiu  UCNO/Ib30BAHbI  UHBECMUUULU,
Bbl0es1IeHHbIe CIE0YHOULUMU MEXOYHAPOOHbLIMU PUHAHCOBLIMU OP2AHU3AUUSMU.

-KpedumHble cpedcmsa BcemupHozo 6aHka 8 pasmepe 200,0 maH donnapos CLIA ons
MOOEpHU3AUUU Ce/IbCKO20 X03AUCMBA U NoBkIWEHUS KOHKYpeHmocnocob-Hocmu u 200,0 MiH 0os11apos
CLLIA 0515 passumus npednpuHUMamesibCmaa 8 cesibckom xossatcmse [16];

-(pOHObI coBMecmHOU UHBECMUUUOHHOU KomnaHuu Pecnybauku Y3bekucmaH u ObbeouHeHHbIX
Apabckux ImMupamos;

-kpedumHble cpedcmsa @paHuy3cko2o azeHmcmsa passumus 8 pasmepe 170,0 MH. 001apoB
CLLIA Ha pa3sumue XuBomHoBoOCMAAd;,

-KpedumHsble cpedcmsa 8 pasmepe 200,0 maH. dosnapos CLUA om SnoHCKo20 azeHmcmsa
MeXOyHapOOHO20 COMPYOHUYecmaa 0J18 pa3BuMuUs NPOU3BOOCMBA NJ10000BOULHOU NPOOYKUUU;

-KpedumHsble cpedcmaa A3uamckozo baHka pazsumus 8 pamepe 347,0 miH doanapos CLUA Ha
Co30aHue KpYnHbIX COBPEMeHHbIX a2posiocuCmuYeckux Komnsaekcos u 150,0 maH donnapos CLUA Ha
pazBumue ¥usomHoBoOCMAA;

-KpedumHable cpedcmsa MexoyHapooH020 pOHOA Ce/lbCKOX035UCMBEHHO20 pA3BUMUS B pA3Mepe
46,6 msH dosinapos CLLIA 0na dusepcugpukauuu u MoOepHU3auuUU cesibCKozo xo3atcmaa [1].

B nepuod nocne kpusuca «Covid-19» pazsumue nuujesol NpOMbIULIIeHHOCMU B CMpaHe, 8 MoM
yucne  nosblWeHUe  KOHKypeHmocnocobHocmu  npednpusmud,  pabomarowux B8  OMPAcsiu,
OCYWeCmBJIANIOCh NO C/Ie0YHOUUM HANPABJICHUSIM:

-co30aHue  ycnosull 019  B3AUMOBbLI2OOHLIX — OMHOWeHUl  Mexdy  NpeodnpusmusiMu,
BbIPAWUBAOWUMU  (NPOU3BOOAWUMU)  NJIOO00BOUWIHYHO NPOOYKUUKD, MSCO, MOJIOKO U  Opyayto
CesIbCKOX03A0UCMBEHHYH NUWEBYHO NPOOYKUURD, U NPeONPUSMUSIMU, OCYWECMBJISUUMU Nepepabomky,
3a20MOBKY U peasusayuro 3mod npodykyuu [17];

-NOBbICUMb KOHKYPEHMOCNOCOOHOCMb MEeCMHbIX NPOOYKMOB NUMAHUS U UX OUBEPCUPUKAUULD,
paspabomams cmpameauu u Modesiu pazBumus NUWEeBoU NPOMbIUIIEHHOCMU Ha OCHOBE 3(deKkmusHo20
UCNOJIb30BAHUST UMEHOULUXCS NPUPOOHBIX U SKOHOMUYECKUX PECYPCOB Pe2uoHOB;

-puUHaHcoBble U HEePUHAHCOBbIE — Mepbl  NOOJepHKU  Cybbekmos  X038UCMBOBAHUS,
nepepabamamIBaroULUX NJI0000BOUIHYIO NPOOYKUUKD, MSACO, MOJIOKO U OpY2yro Ce/IbCKOX03AUCMBEHHYHO
nuwesyro NPOOYKUUK - CO30aHUe HOBbIX UHCMPYMEHMOB U UHGOPMAUUOHHBIX CUCMEM, peaau3ayus
NPOEKMOB NO BbICOKOIPDEKMUBHbIM HANPABICHUAM,

-C030aHUe CoBpeMeHHbIX MOoP20BO-/102UCMUYECKUX UeHMPOB, NPOOBUXEHUE MECMHbIX NPOOYKMOB
NUMAHUA Ha MUPOBbIE PbIHKU, NOBbIWIEHUE UX KOHKYPEHMOCNoCobHOCMU, pacuiupeHue 3KCNOPmMHO20
NOMeHYuana u NPUHsIMuUe mMep NO COKpaujeHuro obbemos umnopma [2].

[lpu  3MoOM YCcoBepuweHCmMBOBAHA NPAKMUKA 20CYy0dpCMmBEeHHO20 YNpasseHuUs B8 nulesol
NPOMBIWLIEHHOCMU CMPAHbI, d 20CY0apCmMBeHHbIe 001U 8 YCmasHbIx poHOax 36 npednpusmudll nuwesol
NPOMbIUIIeHHOCMU, BX00AWuUx 8 cocmas AO «Y36eKCo3UKBOKAMXO10UHe», nepedaHbl A2eHmMCcmay no
YNPAsJIeHUro 20CaKmuBsamu Ha 6e38o3me30HoU 0CHoBe. Ha4ucagemcs no ux baaaHcosol cmoumocmu [4].

B uengx gopmuposaHus aopecHol cucmembl 20Cy0apcmBeHHolU NOO00epPIKU OesmesibHOCMU
npednpusamud nuwesol NPOMbILIeHHOCMU Npu MuHUCMepcmae ceslbCcko2o xo3s0cmaa Pecnybauku
Y3bekucmar co30aHa desmenibHocmb @OHOA pazBuUMUS Ce/lbCKO20 X03AUCmBa u NPo00BOILCMABUS.

-nokpbimue 50% pacxo0os, CBSA3AHHbIX C N0020MOBKOU MexHUKO-3KOHOMUYECK020 060CHOBAHUS
nepcnekmuBHbIX NPOEKMOB NPOU3BOOCMABA NUWEBOU NPOJYKUUU, HO He bosiee 100 MUJIIUOHOB CYMOB NO
Kaxoomy npoekmy;

-nokpbimb 50% 3ampam, CBA3AHHbIX C CO30aHUEeM UHGPACMpPyKmypbl BHOBb C030aBAEMbIX
nepcnekmuUBHbIX NPOEKMOB NO NPOU3BOOCMBY NueBol NPoAyKyuU, Ho He bosiee 100 MUsIIUOHOB CYMOB
no kaxcoomy npoekmy [18];
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-Bo3MeweHue 50% 3ampam, CBA3AHHbIX C NPUBJIEYEHUEM UHOCMPAHHbIX CNeuuducmos 8 chepe
npoussoodcmBa u 21ybokol nepepabomku NPoOyKmMoB NUMAHUs, Ho He bosee 50 M/IH Cym no Kax)coomy
npoekmy [5].

[pu 3mom  b6bLIU  Y/IyHWeHbl  CaHUMApHo-2UeUeHUYeckue mpeboBsaHus, CBSA3AHHbIE C
desmesibHOCMbO  Npednpuamudl  nuWesold  NPOMbIUWIEHHOCMU, pabomarowux no  CAe0YHULUM
HanpasieHusm:

-nepepabomka msca u msconpodykmos [7];

-obpabomka pbibbi [8];

-NPoU3B0OCMBO MOJIOKA U MOJI0YHbIX NPOOYKMOoB [9];

-Npou3B00CMBO, XpaHeHue, MpaHCNoOpMUpPOBKA U peanusauyus coau [10];

-npou3Bo0CcmMBo U nepepabomka naodoosouwHold npodykuuu [11];

-nepepabomka 6ymuaupoBaHHbIX NUMbEBbIX U NPUPOOHBIX MUHEPAsIbHBIX BOO [12];

-npou3Bo0cmBo Npodykmos numaxus 015 demed [13].

B yacmHocmu, obecnedyums 2/106a/1bHYH KOHKYPEHMOCNOCO6HOCMb NUUEBbIX npednpusmull
CMpatsbl, npedycMompems CybcudupoBaHUe pacxodos, CBA3AHHbIX C npuobpemeHuem 0bopyo0oBaHus u
0bopy0oBaHus, Heobxooumbix 019 1abopamopul, BHEOPUMb MEXOYHAPOOHYH CUCMeEMY MeHeOXMeHMa
Kadecmsa B UX 0esmesibHOCMb, NOKPbIMb 4acmb Pa3pabomaH nopsodok Bbi0adu 3ampam Ha
npussieyeHue  UHOCMPAHHbIX — CNeuUdIuUCmoB — OMeYeCmBeHHbIMU — NPeoNpUSMUSMU  NUWeBoU
NpombiweHHocmu [6].

B uesnom 8 ycroBusix Hosoeo Y3bekucmara pazsumue nuuiesol NPOMbIULIEH-HOCMU, B MOM YUc/ie
pegopmbl, HanpassieHHble Ha obecneyeHue KOHKYPeHMOCNOCob-HOCMU MeCmHbIX npednpusmud,
OCyWecms/IStomcs B0 B3AUMONPONOPUUL C A2papHbIM CEKMOPOM, KOMOPbIU paccMampusaemcs Kak e2o
cbippesas b6aza. [lpu 3mom B uensx obecnevyeHuss 2r106aibHOU  KOHKYpeHmo-cnocobHocmu
omeyecmBeHHbIX npednpusmud nuwesol NPOMbILIEHHOCMU, HApsdy ¢ paspabomkold mpebosaHud,
coomsemcmByrwUx Mex0yHAPOOHbIM  Cmaxoapmam, npuopumem omoaemcs MoOepHU3auuU
npou3soocmBa NPoOyKUUU HA CoBpemMeHHoM 060py0oBaHUU U NPUBIeYeHUro BeoyWUx 3apyOexcHbIX
cneyuaaucmos Npeonpusmus.
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Abstract

The rapid global transition to digital platforms has sparked significant changes in the econ-
omy, with electronic commerce (e-commerce) emerging as a central component of modern trade.
In this context, the legal regulation of e-commerce has become increasingly important, particularly
in countries like Georgia. Following the EU-Georgia Association Agreement signed in 2014, Georgia
has committed to harmonizing its legal framework with European Union standards, including reg-
ulations on e-commerce. This article explores the evolution and current state of e-commerce legal
regulation in Georgia, examining key legislative developments, including the 2023 law on elec-
tronic commerce, and analyzing the challenges and opportunities faced by Georgian policymakers.
The study also reviews the role of electronic contracts within e-commerce transactions and pre-
sents recommendations for further legislative improvements.

Keywords: E-commerce, legal regulation, electronic contracts, Association Agreement, Euro-
pean Union, Georgia, digital economy, legal harmonization, data protection, consumer rights.

1. Introduction

The shift towards digital platforms and the integration of emerging technologies into the global
economy have created a new era of business practices. The rapid development of e-commerce has
prompted many nations, including Georgia, to adapt their legal frameworks to the digital age. As of
2023, Georgia has introduced significant legal measures to requlate e-commerce, with the aim of align-
ing its practices with European Union standards, following the commitments made under the EU-Georgia
Association Agreement.

2. The Legal Framework for E-commerce in Georgia

In June 2014, the EU-Georgia Association Agreement, which aims to establish a Deep and Compre-
hensive Free Trade Area (DCFTA), laid the groundwork for harmonizing Georgia's legal system with EU
regulations. This agreement mandates that Georgia adopt legislation that meets EU standards on various
issues, including e-commerce. Notably, Chapter 6, Article 127 of the Agreement emphasizes the im-
portance of e-commerce for expanding trade opportunities and calls for cooperation on issues like con-
sumer protection.

In this context, the Georgian Parliament passed the "Law on Electronic Commerce” in June 2023,
which aims to regulate electronic commerce transactions and establish clear rules for the protection of
consumers in the digital marketplace. The law covers various aspects, including electronic contracts, con-
sumer rights, data protection, and the obligations of service providers.

3. Key Provisions of the Law on Electronic Commerce

The "Law on Electronic Commerce" introduces new legal concepts and regulations to the Georgian
legal framework. One of the key provisions is the regulation of electronic contracts. Under the law, elec-
tronic contracts are defined as agreements made through electronic means, such as the internet. The
law also establishes rules for the formation, acceptance, and execution of such contracts.

Furthermore, the law addresses consumer rights, mandating that service providers clearly disclose
pricing information and provide mechanisms for error identification and correction. This provision en-
sures that consumers are fully informed before entering into online agreements. Moreover, the law re-
quires that all commercial communications comply with the data protection regulations set forth in
Georgia's Personal Data Protection Law.
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Another important feature of the new law is the distinction between traditional contracts and
electronic contracts. While traditional contracts are governed by the Civil Code of Georgia, the law rec-
ognizes that electronic contracts require specific provisions tailored to the digital environment.

4. The Role of Electronic Contracts in E-commerce

Electronic contracts play a crucial role in e-commerce transactions. These contracts, which are
made through electronic means, are binding and enforceable under the new Georgian law. The law de-
fines electronic contracts as agreements concluded through electronic devices, which facilitate the ex-
change of services and goods in a digital environment.

However, the regulation of electronic contracts in Georgia is not without its challenges. For in-
stance, while the law provides basic guidelines for the formation of electronic contracts, there is no ex-
plicit reference to the specific terms and conditions that must be included in such contracts. This lack of
clarity could lead to legal uncertainties regarding the enforceability of electronic contracts in Georgia.

To address these challenges, it is recommended that the Civil Code of Georgia be updated to in-
clude provisions that specifically address electronic contracts, ensuring that the terms and conditions of
such contracts are clearly defined and enforceable.

5. Challenges in the Implementation of E-commerce Regulations

Despite the introduction of the "Law on Electronic Commerce," there are several challenges in the
implementation of these regulations. One of the primary issues is the need for greater public awareness
and education about the law, especially regarding the use of electronic signatures and the protection of
personal data. While the law includes provisions for the protection of personal data, there is a need for
further development of the infrastructure required to support secure transactions and the use of elec-
tronic signatures.

Moreover, the law currently does not address the use of electronic signatures in full detail, which
is crucial for the authentication and security of electronic contracts. The implementation of a qualified
electronic signature system, as outlined in the Law of Georgia on "Electronic Documents and Electronic
Trust Services", is necessary to provide legal certainty for electronic transactions.

Another challenge lies in the regulation of cross-border e-commerce, which remains a grey area in
the current legal framework. With the growth of global digital markets, it is essential for Georgia to
develop regulations that address the complexities of international transactions, including jurisdictional
issues, dispute resolution, and the enforcement of foreign judgments.

6. Future Developments and Recommendations

To strengthen the legal regulation of e-commerce in Georgia, it is recommended that the following
measures be taken:

1. Updating the Civil Code: The Georgian Civil Code shall be amended to include specific provi-
sions for electronic contracts. This would provide greater clarity and legal certainty regarding the for-
mation and enforcement of digital agreements.

2. Enhancing Public Awareness: Public education campaigns should be launched to inform con-
sumers and businesses about their rights and responsibilities under the new e-commerce law, especially
concerning data protection and electronic signatures.

3. Improving Electronic Signature Systems: A robust electronic signature infrastructure shall be
developed to ensure the security and authenticity of online transactions. The law shall explicitly recog-
nize the legal validity of qualified electronic signatures.

4. Cross-Border E-commerce Regulation: Georgia shall adopt additional regulations that address
the challenges of cross-border e-commerce, including international consumer protection, dispute resolu-
tion, and jurisdictional issues.

7. Conclusion

The introduction of the Law of Georgia on "Electronic Commerce" in Georgia marks a significant
step toward regulating the rapidly growing digital economy. While the law provides a strong foundation
for e-commerce regulation, challenges remain in areas such as the regulation of electronic contracts, the
use of electronic signatures, and cross-border e-commerce. By addressing these challenges and imple-
menting the recommended measures, Georgia can strengthen its legal framework and support the
growth of a secure and efficient digital marketplace.
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CERTAIN ASPECTS OF HUMAN RIGHTS PROTECTION IN ADMINISTRATIVE PROCEEDINGS IN
UKRAINE IN THE CONTEXT OF ECHR CASE LAW

Nikita Sergeevich Gvozdev
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OKPEMI ACTIEKTU 3AXVICTY [TIPAB JIOANHW B AIMIHICTPATVBHOMY CY/OYNHCTBI
YKPAIHW B KOHTEKCTI MTPAKTUKHN €CTTT

eBo30e8 Mukuma Cepeiliosuy
YkpaiHa

AHani3 npakmuku €sponelicbkoz2o cydy 3 npas toouHuU (ECI1J/1) y KoHmeKcmi aoMiHicmpamuBHO20
npasocyoos YKpaiHu NOKA3ye HassBHICMb cucmemHux npobsiem y 3abeznedyeHHi npas toouHU B AOMiHICM-
PaAmuBHoOMY CyOO4YUHCMBI, W0 NOPYWYHOMb AK OCHOBHI NPABA 2pOMAOSAH, MAK | ebeKmuBHICMb NPasBocy-
001. 3okpema, Kao4osi pitueHHs €CI/], maki Kk «bypak npomu YKpaiHu», «/lBaHoB npomu YKpaiHu»,
«KupuneHko npomu YkpaiHu» ma «OcmaneHKo npomu YKpaiHu», 00380/19H0Mb BUSABUMU K HAUIOHA/IbHI
Hedosliku B 3abe3neqyeHHi Npas 2poOMAadsH, MakK i MOXUIUBI WISXU IX YCYHeHHS.

1. Bypak npomu Ykpaitu (2020)

Y cnpasi "Bypak npomu YKpaiHu" no3usa4 CKapxuscs Ha NOpyweHHs Npasa Ha cnpaseodsnusull
cyoosull po32/is0, 30Kpema Yyepes BioMoBYy 8 anesAauitiHOMY OCKAPHeHHI AOMiHICMPAamuBHO20 PilueHHS.
Cy0 y cnpasi 0ililios BUCHOBKY, WO NO3UBAY HEe Mas peasbHo20 docmyny 00 anesauitiHo20 po32/150y, Wo
npu3seso 00 nopyuweHHs o020 npas, 2apaHmMoBaHux cmammero 6 EKIIJ1. Bpaxosyrodu Bax)Jiusicmb
epekmuBHO20 NPABOBO20 3AXUCMY, Ue PilUeHHS BKA3YE HA HEeobXiOHICMb YOOCKOHAIEHHS MEXAaHI3MiB
anesisiyitiHo20 OCKAPXEeHHS B YKPaiHi.

Hedosiik: BidcymHicmb  peasbHo2o docmyny 00 anensuiliHo20 OCKApyeHHs B O0esKux
AaoMIHICMPamuBHUX CNPABAx, WO 0OMEXCYE epeKmuUBHICMb Cy00B0O20 3axUCmy.

LLinsix BupiweHHs: HeobxioHo pegopmysamu npouecyaabHi Hopmu, abu 3abesneqyumu peasibHul
docmyn 00 anensauitiHux cydis, 30Kpema 3d PaxyHOK CNPOWeHHS NPouedypu OCKApieHHs ma
BCMAHOBJIEHHSA YiMKUX 2apaHmit npasa Ha cnpasediusull po32asa0 adoMiHICmpamusHUX CNPas.

2. IsaHos npomu Ykpainu (2019)

B cnpasi «IBaHoB npomu YKpaiHu» (uwiwiocs npo NOPYWweHHs npasa Ha docmyn 0o cydy Yepes
HAOMIPHO BUCOKI Cy008i 360pu, SKi YCKIadHoromMb 0ocmyn 00 Npasocyd0os, 30Kpema 0715 0Cib i3 HU3bKUM
pisHem 0oxody. €CI1/1 BcmaHoBuB, Wo HaoMipHi Cyoosi Bumpamu NOPYUIyrombs NPUHUUN PIBHOCMI neped
3aKoHOM ma docmyny 00 NPAsBocydos, Wo € nopyweHHaIM cmammi 6 EKT/I.

Hedosnik: HaomipHi cydosi 36opu, §Ki 3HA4YHO obMexcyroms docmyn 00 Npasocydds O0/s
masno3zabesneyeHux ocib.

LLinsx supiweHHs:: 3anpoBadxeHHs bisbw eHy4Koi cucmemu Cy0oBuX BUMPAm, SKA 003BOJISE
3HUMCYBamu abo 38ibHAMU 8i0 cnaamu 360pis ocib, wWo nepebysaroms Yy CKPYMHOMY piHaHCOBOMY
cmaHosuwl, abo BBe0eHHS Npo2pecusHoI WKaau 36opis 018 3abezneqeHHs 6ibW WupokKo2o docmyny 00
cy00B020 Npoyecy.

3. Kupunenko npomu Ykpaixu (2020)

Y cnpasi  «KupuneHko npomu YKkpaiHu» €CIMJ1 po3eng0as NUMAHHS — HEeBUKOHAHHS
AaOMiHICMPamuBHUMU 0p2aHamu piltueHb Cydy, Wo Npu3seso 00 NOPYUWeHHs Npasd HA epekmusHUl
cyoosull 3axucm. €CI1/]1 8ka3as, wjo HEBUKOHAHHS CYO00BUX pitieHb nopyulye cmammto 6 EKIJI, ocKinbKU
3HeUHE camy CymHICMb NPABOCyd0st | HA0AE AOMIHICMPAMUBHUM Op2aHam GakmuyHy MOXIIUBICMb
i2HOpyBamu pitieHHs cyoy.

Hedosnik: HeBuKOHaHHS Cy0oBUX pilueHb, W0 NIOpuBae 0osipy 0o Cy0oBoi cucmemu i NOPYUYE NPABo
Ha epekmusHUl Npasosull 3axucm.

LLinsx BupiweHHsi: BOOCKOHANeHHS MexaHi3miB NPUMYCOBO20 BUKOHAHHS CYO0OBUX pilueHb ma
nocuneHHs Bi0NoBI0abHOCMI OpeaHiB B/1A0U 3a HEBUKOHAHHA piuieHb cyoiB. Takox< HeobxioHo
pOo38UBAMU IHCMUMYUitHI 3acobu 015 3abe3neqeHHs bi1bW 0NepamuBHO20 BUKOHAHHS CYO0BUX PileHb.

4. Ocmanexko npomu Ykpairu (2023)

Cnpasy  "OcmaneHko  npomu  YkpaiHu" —cmocysanacb  npobnemu  He4ecHocmi B8
aoMIHICMpamuBHOMY NPouUeci, a came NUMAHHA YnepeoxeHocmi Cydy ma BI0CYMHOCMI peasibHUX
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2apaHmid 019 no3usa4yay cnpasax, Wo CMoCytombsCa NPAs 8/IACHOCMI ma xcumJiosux npas. €ECI1/1y cBoill
NOCMAaHoBI 3a3HA4YuB, Wo Cyou He 3abe3neyusiu HaiexHoi 0b'ekmusHocmi ma He Haoasu 00CMAMHbO
nepeKoHuBUX NiIOCMas 011 NPUUHIMMS PiLUEHHS, Uj0 NOPYUWIU/IO0 NPUHUUN CNPABedIuBo2o Cyay.

Hedonik: HedocmameHsi 06'ekmuBHICMb | He4ecHicmb Y npoueci npuliHAMMS Cy00BUX PillieHb, U0
nopywye NpUHLUNU CNPABedIUBOCMI Ma piBHOCMI nepead CyooM.

LLinsix BUpiWeHHs: BnpoBaodyeHHs Kpawux Npakmuk 0719 3abe3nedyeHHs Nnpo3opocmi i
HeynepeoxeHocmi cy0dis, pO3BUMOK CUCMeEMU BHYMPIlUHbO20 KOHMPOJIO 3a AKICMH CYyO0BUX pillieHb, a
MAaKkox« 0p2aHi3auis HaB4YabHUX NPo2pam 0718 Cy00iB w000 MHXHAPOOHUX CMaHAapmis NPas HOUHU ma
cnpaseosiuBoCMI.

BucHosku

lpakmuka €CI1/1 BKA3ye HA YUCAeHHi Hedosiku B8 aoMiHicmpamusHOMY NPAsocyddi YKpaiHu,
30KpemMa y makux acnekmax, K 3abe3nevyeHHs peasnbHo2o docmyny 00 Npasocydos, epekmusHe
BUKOHAHHSA CYy00BUX pilleHb, a MAkoX< 2apaHmMyBaHHs CNpaAseodsiuBo20 ma o6'€KmuBHO20 po32/idy
cnpas. ¥Yci po32asiHymi cnpasu, 30Kkpema «bypak npomu YkpaiHu», «IBaHo8 npomu YKpaiHu», «KupuieHKo
npomu YkpaiHu» ma «OcmaneHKo npomu YKpaiHu», demoHcmpyroms Nompeby 8 CUCMeMHUX pe¢opmax,
CNPAMOBAHUX HA NOKPALEHHS docmyny 00 Cydy, 3abe3neyeHHs CBOEYACHO20 BUKOHAHHSA CYO0BUX PillieHb,
a MAkoxc y NOCcueHHi 2apaqmit HeynepeoxeHocmi cy00is i 06'ekmuBHOCMI Cy00B020 NPOUECY.

Y KoHmekcmi yux npobsem KiHoBUMU KPOKAamu 0Ji11 BOOCKOHAJIHHS AOMIHICMPAamuBHO20
npasocyoos 8 YKpaiHi €:

1. CnpouwieHHs ma yOOoCKOHAIeHHS NPOUEeCyabHUX HOPM U000 docmyny 00 NPABOCYI0S.

2. Pegpopma cydosux 360piB i MexaHiamis ix 3acmocyBaHHs.

3. BOOCKOHQeHHs1 cCucmemu NPUMYCOBO20 BUKOHAHHS CYO0BUX PilieHsb.

4. [MokpawieHHs  Cy00iBCbKOI  NpakmMuKku  wodo 3abes3neqyeHHs  Heynepeox)eHocmi ma
06'ekmusHoOCMi po32/150y aOMiHICMPamuBHUX CNPas.

Lli KpOKU MOXCYmb CYMMEBO NOKPAWUMU edeKkmusHiCMb aoMiHICMpamusHo20 Npasocyoos 8
YKpaiHi ma 3abe3nequmu HanexcHul pieHb 3axucmy npas H0OUHU 8 AOMIHICMPAmuBHUX CNPABAX.

Ibrepena
bypak npomu Ykpairu, piwerHHs €CI1/18i0 2020 poky, 3aa8a N° 62322/11.
IsaHoB npomu Ykpairu, pitueHHs €CI1/18i0 2019 poky, 3aa8a N2 75981/11.
KupunerHko npomu YKkpairu, piwueHHs €CI1J18i0 2020 poky, 3as8a N° 74823/12.
OcmaneHKko npomu Ykpaixu, pitueHHs €CI1J18i0 2023 poky, 3ags8a N2 10764/19.
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Mathematical sciences

HOMOTOPIC RELATION IN TOPOLOGICAL GROUPS

Shamil Asgarov
Nakhchivan State University

Abstract
In the article, the homotopy relation of continuous functions acting on topological groups is
studied. It was also studied that the homotopy relation is an equality reletion

Keywords: group, function, homotopy, topology, space

In the first half of the twentieth century Cauchy, Weierstras, Hausdorff, Reiman, Klein, Poincare
etc. as a result of the excellent researches of mathematicians, topology is devloping in two directions:
general topology and algebraic topology. in general, the purpose of topology is to classify topological
spaces. Algebraic topology, however, classifies topological spaces mainly according to a coarser equiva-
lence reletion called homotopy.it is known that a homotopy is a function T:X x [0,1] = Y defined as
T(a,0) = f(a),T(a,1) = ¢(a) withVa € X by continuous functions f and ¢ satisfying the relation f|x=
@|k for any subset K of the topological group (X,) (where (Y, ) is the topological group). This ho-
motopy connection is denoted as f = ¢. Considering the discontinuity of the composition of continuous
functions, the following lemmas can be given.

Lemma 1. If (X,"), {Y,"), {(Z,") are topological groups and f,f":X = Y, @,@’:Y — Z are continuous
functions, then f ~ f" and @ =~ @' arep o f ~ ¢’ o f'.

Lemma 2. If topological groups have a homotopy relation, then this relation is an equality relation.
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CAJIbICTBIPY TEOPUAICHIHbIH ¥FbIMAAPbLI MEH OJIAPAbIH KACUETTEPIH NAVAAJIAHBII
MEKTEI MATEMATUKACBIHbBIH ECETTEPIH LLIELLIY XXOJIJAPbI

Beamar Hypuzam XymabekKbi3bl
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Aball ambiHOazbl Kazak YammblK nedazo2uKkasisik yHUBepcumemi
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Abstract

The article is devoted to studying the applications of concepts from comparison theory in the
school algebra curriculum. It explains the place of the main concepts of comparison theory in
school mathematics, focusing on systematizing their arithmetic and algebraic applications. For in-
stance, comparison theory is used in solving first-degree equations with two variables, finding re-
mainders when one number is divided by another, verifying the correctness of arithmetic opera-
tions, determining the period length when converting a fraction into a decimal, and other similar
tasks. The divisibility rules used in schools are proven, and the method for determining the period
length of a repeating decimal is deonstrated.

The article provides the necessary theoretical information on comparison theory, including
its key concepts and properties, and discusses how these properties can be used to solve problems
in school mathematics. Effective ways of applying methods from comparison theory to solve school
mathematics problems are highlighted. The theoretical material is connected to practical prob-
lems, with a detailed analysis of remainders by modulus, the comparability of numbers.

AHOamna

Makana canbiCmeipy MeopusiCbIHbIH YabiMOApbIHbIH Mekmenmeei aneebpa KypcbiHOazbl
KO/I0aHbICMAPbIH — 3epmmeyee  dpHasieaH. Mekmen —MamemMamuKkdcbiHOdabl — CasbICMbIPY
MeOoPUACkIHbIH Heei32l YabiMOapbiHbIH OPHbI MYCiHOIpiiedi, 0apObIH ApUGMEemUKAsIbIK HCoHe
aneebpanbiK KoO0aHbICMApbIH Xcyleneyee KeHin beniHedi. Mbicasbi, caabiCmbIpy Meopusichbl
apKbi/ibl eKi aliHbiMasibl GipiHWi 0apexcesni meHoeyoi wewyoe, CaHObl caHaa besieeHoe KanobiKkmab!
maby, apugpmemuKkasbiK amandbiH 0YpbIC OpbIHOANRAHObIRbIH MeKcepy, xal 6esuweKkmi OHObIK
boswekke aliHanobipaaHoaabl Nepuod Y3bIHObIRbIH maby, mazbl COJ CUSKMbI Macesnenepoe
Ko/10aHaobl. Mekmenme Ko/10aHbliamsiH besiHeiumikmiH 6eneinepi danenderHedi, xal beauwekmi
OHObIK be/eKkKe aydapaaHdaabl Nepuod yY3biHObIabiH Maby X#oJbl Kepceminedi.

Makanada canbicmeipy mMeopuscbl 6OUbIHWA KaXemmi meopussibiK  MajiMemmep
KesImipi/i2eH #aHe CasibICMbIPY MEOPUAChIHbIH He2i32i YabIMOAapb! MeH Kacuemmepi 3#aHe 01apobIH
KkacuemmepiH nadoanaHbin  MeKmen MamemMamuKachiHbIH ecenmepiH wewy 0a0apsbl
Kapacmaipbiaadsl. Mekmen MamemMamuKdachiHbIH eCenmepiH weulyoe Ca/ibICMbIPy MeopUSIChbIHbIH
a0icmepiH Koa0aHyOblH MUiMOi %#0a0dpbl Kepcemisi2eH. TeopussibiK Mamepuds NPAaKmuKasibik
ecenmepmeH  6alaHbICMbIPbIIbIN, — MOOY/Ab  60UbIHWA — KAAObIKMAp,  CAaHOapobiH
Ca/IbICMbIPbIMObI/IbIRbI HAH-XAKMbI Maa0aHAaok!.

AHHOmMayus

Cmambsi nocBsWweHa UCc/Ie00BaHUK NPUMeHeHUs NOHSMUU meopuu CpasBHeHusl B
WKOJIbHOM Kypce asneebpbl. OObSCHAEMCS Mecmo OCHOBHbIX NOHSMUU mMeopuu CPAaBHeHUs B
WKOJIbHOU MamemMamuke, yoesisemcs BHUMAHUe CUCmemMamusayuu ux apugpmemuyeckux u
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aneebpaudeckux npumeHeHul. Hanpumep, meopusi CpaBHeHUs UCNOJIb3Yemcs NpU pelieHuU auHed-
HbIX YpasHeHul ¢ 0BYMS NepemMeHHbIMU, HaXOX0eHUU 0CMAamka npu 0esieHuU 00HO020 YUC/IA Ha Opy-
20€, NpoBepKe NPABUIbLHOCMU BbINOJHEHUS apupmemudeckux onepayut, onpedeseHuu 0aUHbI ne-
puoda npu npeobpazosaHuu 0bbIkHoBeHHOU 0pobu B8 0eCAMUYHYHO U B Opy2ux NOO0bHbIX 3a0a4ax.
B cmamaee 00Ka3bIBAroOMCsA NPU3HAKU 0e/IUMOCMU, NOKA3bIBAEMCA CNOCOO HAXOXOEHUS OIUHbI Ne-
puooa npu npeobpaszoBaHuU 0bbIKHOBEHHOU 0pobu B 0eCIMUYHYIO.

B cmamsbe npuBoosimcs HeobxooumMbie meopemuyeckue CBe0eHUs N0 Meopuu CPABHeHUs,
PACCMampuBaromMcs 0CHOBHbIE NOHAMUS U CBOUCMBA MEoPUU CPABHEHUS, A MAKXe CNoCcobbl UX
UCNOJIb30BAHUS 0718 peweHus 3a0a4 WKo/IbHOU MamemMamuku. [1oKa3aHbl 3dekmusHbie nymu
NpUMeHeHUss MemodoB Meopuu CpABHeHUS NPU pelieHuU 3a0ay WKO/IbHO20 Kypca MamemMamuku.
Teopemuyeckuli Mamepuas CBA3aH C NPAKMUYECKUMU 3a0adqamu, NOOPobHO AHAAU3UPYHOMCSA
0CMAamKu NO MOOYJI, CPABHUMOCMb YUCET.

Keywords: comparative numbers, modulus, comparison properties, applications of compari-
sons.

TydiHOi ce30ep: casbiCmbipbiMObl CaHAap, MoOyJib, CAJIbICMbIPYIAPObIH Kacuemmepi,
CasbICMbIPY1apObIH KOJIOAHbICMAphbI.

Knrovesble c/1o8a: cpasHUMble 4ucsaa, Mody/ib, CBOUCMBA CPABHEHUU, NPUMEHeHUe CPaBHe-
Hud.

©3ekminizi: CasnbiICmbIpy1ap MeopusicbiH Koa0aHy ecenmepoi wewlyodiH MaHbi30bl 0a20bl/1apbiH
dambimyaa oHe HaKmMbl *#azo0alsapoa MamemMamukaabikK, MyxbipbiMOamManapobl Koa0aHyea biknas
emeoi. On coHoal-ak aneebpa, caHOap MeopusiCbl, MAMeMamuKdasblK JI02UKA XaHe Ouckpemmi
MamemMamuka CUsKkmbl Kypoesni MamemamuKkasabiK —casasnapea Heeiz bepedi. Kasipei anemoe
aHAIUMUKA/bIK — oUay — XoHe  MamemMamuKkasblK — CayammbiiblK — 0d20blIapbiH  0amMblimyObiH
MQaHbI30bI/IbIbIH eCKepe OMbIpbIn, CAJIbICMbIPY MEeoPUAChIHbIH 3/1leMeHmmepi  OKyWblidpad Kypoesi
MamemMamuKkasblK YabiMoapobl MYCiHyee MoHe 07apObl NPAKMUKA/IbIK KOAOAHY YUWIiH Heei3 Kypyaa
Kemekmeceo.

CaHOapobIH 371emMeHmap MeopusiCbiHbIH MAaHbI30blI MacenenepiHiH 6ipi 60/bin  mabbiiamsiH
CasbICMbIPY/IAp MeopUAChIHbIH He2iziHe mokmanalbik. CanbiCmbipy XeHiHoeal yabiMObl eH aieall pem
Kos10aH2aH aycc, on 6ip CaHHbIH eKiHWwi caHaa beniHeiwmizi YabiMbIMeH mbiabl3 6alIaHbICMbl eKeHiH
almkaH. by yabim bizee acipece bepineeH caHoapobiH bipi eKiHwiciHe 6eniHemiH-6es1iH6elmiHiH XaHe de
KaHoal KanoblK KanambiHbIH 61y Kepek bosizaHoa aca Kaxem 60/IMAak,.

K -anobiH-ana 6eneineHeeH 6ymiH oH caH 60/CkbIH. byn xepoe K -Hbl canbicmbipy modysi den
amadmasiH 6onamei3. Ezep axaHe b eki 6ymin caH 6epinin xaHe onapobiH alibipmack! a—b Hemece

b—a oy 6ymin k caHbiHa 6eniHemiH 6osnca, oHoa ameH b exi cad K modyni 6olbiHwa e3apa
CanbICMbIPbIMObI 0esliHeoi aHe o)1 & = b(mod k) mypiHOe %a3binaoskl. A okbiybi:K mModysni 6olibiHwa

a caHbl b canbimer canbicmbipbiMObl. @ MmeH b caHOapel canbicmeipy Mywenepi den amanaosbi.
Meicanbi, 29 6eH 74 caHoapbl 5 modysi 6olbIHWA 63apa caabiCMbipbIMOb]

29 =74(mod5)

CanbicmbipynapobiH Kelbip kacuemmepiH ecke cana kemedik.
1-kacuem (pepnekmusmik Kacuemi). Ke3 KesieeH caH e3iMeH 63 Ca/ibICMbIpbIMObI.

a=a(modk)
2-kacuem (cummempusiibiK Kacuemi). Eeep a = b(mod k) 6osica, oHOa
b=a(modk)

3-kacuem (mpaH3umusmik Kacuemi). E2ep
a=b(modk) xare b=c(modk)
bosica, oHOa
a=c(modk)
60s1a0b1.



XVII INTERNATIONAL SCIENTIFIC CONFERENCE. MANCHESTER. UNITED KINGDOM. 24-26.12.2024

4-kacuem. CanbicCmbIpyObiH Ke3 KesneeH MyweciH 6ip 3#asbIHaH eKiHWI XazabiHa Kepi maHbameH

Kewipyee 60/1a0sbl.
5-kacuem. Modysiboapbi 6ipdel eki He bipHewe canbICMbipy1apobl Mywesien Kocyaa He asalmyaa

60s1a0kb1.
6-kacuem. Modysib0aps! bipdell eki He bipHewe canbiCmbIpyaapobl Mywenen kebelimyee 60/1aosb.

Canoap. Eeep a= b(mod k) 6osica, oHOa N -Ke3 KesieeH Hamypas caH 6oszaHoa, a" =h" (mod k)
6os1a0b!. backawa almkaHoa, canbiCmbIpyobiH eKi dak besieiH de bipoel dapexceze wbizapyaa 601aob!.
7-kacuem. Eeep
f(x)=a,x"+ax"" +..+a,

bymiH 8,,a,,...,a, Ko3ppuuueHmmi nosuHom bosaca xoHe Oe e2ep bymiH r MeH S YWiH

r=s(modk) 6osca, onda f(r)= f(s)(modk) onadwL.

Mekmen MamemamuKkachkiHOa casibICMbIPY MeopUsICbIHbIH 2/1eMeHMmMepiH Ken Xepoe Ko/10aHaokb!.
Mbicanbl, CanbICMbIpyaap mMeopusicbl ApKblbl eKi aliHbiMasibl bipiHWwi dapexceni meHoeydi weulyoe,
CaHObl caHaa beneeHoe Kanobikmbl maby, apugmemuKkasibikK amandbiH OYpbIC OpPbIHOA/I2AHObIRbIH
mekcepy, xal besauwekmi oHObIK besweKkKe alHano0bipaaHoazbl Nepuod Y3biHObIbIH maby, maabl Co
CUsKmMbI Macesieniepoe Kos10aHbl1ybl Kapacmblpbliaobl.

EHOI Mbicandap kenmipedik.

1) »cad beswekmi 0HObIK besekKe alHan0bipaaHoazbl Nepuod Y3biHObIbIH MAaby Kepex.

1 . . .
Meicanbi: - -Hi OHObIK besWeKkKe alHan0bipalbiK:

% =0,142857142857

Myroa 142857 - kadmanaHamsii nepuod. [lepuod y3siHdbisiH maty ywin 10 =1(mod7)

meH0iziH wewemi3. Ocbinatwa, K =6 ekeHiH aHbikmalimbi3, 0emeK, nepuod y3biHObI2bl — 6.
2) eki aliHbiMasibl 6ipiHWi 0apexceni meHdeyoi wewty
bepinzer mexoey: 3x+4y =1(mod>5)
Lewyi:
1. mod5- ke canbicmbipy apkbiibl meHoeyoi Kapacmbipameis.
3x+4y=1(mod5)
2. X NeH y-miH MyMKiH 6onamebiH MaHOepiH maybin, meHoeydi KaHaaammaHobipamasiH Wewimoi

mabambi3.
Meicansi, y=0 den anadbik;:

3x=1(mod5)
MyHb1 wewy ywiH 3-Ke Kkepi anemeHm mabamsi3 (3- 2=1(mod 5)) coHda:
x=1-2=2(mod5)

Llemek, x=2, y=0 — 6ip wewlimi.

3) CaHOobI caHea besneeHOe Kaiobikmbl maby.

a=(5622+179—-346)-923 canbiH 23-ke benzerHdezi wbleambiH mepic eMec eH Kili
Kaa0biKmbl Maby Kepex.

5622+179—346 =5455 xwre 923 caHdapbiH 23-ke beneeHdezi KandbikmapsiH mabadsik,
beneeHoe Kanobikmap 4 xoHe 3 eKeHiH Kepemi3, OoHOa CanbICMmbIpy1apobiH — KacuemmepiHeH
a=4-3= 12(mod 23) wbi2adsbl. [jemek, i30en ombipaaH Kanobik 12-2e meH.

4) AManoapobiH OypbIC OpbIHOAIRAHObIZLIH MEKCepy.
8740297 — 561245 = 8179052. 9 xoHe 11 apKbiabl amanodapobiH 0YpbiC 0OpbIHOA/I2AHObIRbIH
meKcepy Kepex.
a) 9-6ex mekcepy. CaHOapOb! 01apObiH UUGPIAPbIHLIH KOCbIHObICbIMEH animacmaipalisbik. CoHOa:
37-23=32(mod9), 14= 32(mod 9)
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byn canvicmeipy Oypbic. bipak apugmemukasibik amanodp OYpbiC OPbIHOA/I2AHObIRbIHA a1
ceHbelmi3.

CoHObIKMaH 11 apKbiibl MeKcepemis.

6) 11- meH mekcepy.

8740297= (7+2+4+8)—(9+0 + 7)= 5(mod 11)
561245= (5+2+6)—(4+1+5)=3(mod 11)
8179052= (2+0+7+8)—(5+9+1)= 2(mod 11)

EHOewe, 5—3= 2(mod 11)— 2= 2(mod 11)

COHbIMEH, akukam casibICmabIpy WbIKMbI.

Jlemek, 11 modysib 0e apugmemuKasibikK amandbiH OYpPbIC OpbIHOAIRAHObI&bIH Kepcemeoi.

KopbimbiHObI

COHbIMEeH,  CanbICMbIpy MEeOoPUSICbIHbIH  YebiIMOdpbl MeKkmen MamemMamuKkachiHa —muimoi
KO10aHYObIH MAHbI30bI/bIabl HAH-YCAKMbI 3epmmeJiin, OHbIH dpUudMemuUKasbiK XaHe an2ebpasbik
ecenmepoi wewyodezi pesni HaAKMbI MbicandapmeH 0anenoeHzeH. CanabiICMmbIpy MeopUsICbIHbIH He2i32
kacuemmepi MeH adicmepiH Xcydesi mypoe Kapacmaipa OMbIpbin, MEKMen OKYWbI/IAPbIHbIH 102UKAJIbIK
olinay KabinemiH 0ambImyaa ¥aHe MamemMamuKkasbikK cayammabi/ibiabiH ApMMbIPYad bIKNaa ememiHoiei
aHbIKMA/IaaH.

3epmmey HamuxeciHOe CanbICMbIpy MEOPUSCbIH MeKmen MamemMamuKkacbiHOa Ko/10aHy
OKYWbLIapObIH abcmpakmizi oliaybiH Xeminoipin, Kypoesni MamemamuKkdasbik YabiMOapObl XeHin
Kabbi10aybiHa — MyMKIHOIK — b6epemiHi  O0anendeHdi. byn  adicmepdi 0Ky npoueciHoe Ko/0aHy
mamemamukasnsik 6inimoi mepeHoemin KaHa Koumad, oKyuwlbl1apobiH 630i2iHeH 30eHy 3toHe masaoay
Jacay 0agoblapbiH KaabiNnMacmaipaosbi.
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SCREENING STUDIES OF HEARING IN CHILDREN OF SCHOOL AGE IN DUSHANBE

Isupova Shakhnoza Faizulhonovna

Department of Otolaryngology of the SEI "Avicenna Tajik State Medical Univercity"
Kholmatov Jamol Israilovich
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CKPUHWHIOBBIE UCC/IEJOBAHMA C/IYXA Y JETEN
LLIKOJIbBHOIO BO3PACTA B YCJIOBHMAX AYLLIAHBE

Ucynosa LLlaxHo3a ®ali3y/10X0HOBHA

Kagedpa omopuHonapuHzonozuu OY «TITMY umeHu Abyanu ubHu CuHO»
Xosimamos /[pramos cpausiosuy

Kagedpa omopuHonapuHzonozuu FOY « TTMY umeru Abyanu ubHu CuHo»
Mypodoaa lMapuyexpa upoascbekosHa

Kagedpa omopuHonapuHzonozuu OY «TTMY umeHu Abyanu ubHu CuHO»

Objective of the study. To analyze pilot hearing screening examinations of primary school
students in Dushanbe.

Materials and methods of the study. Screening examinations were conducted in a group of
143 primary school children in two schools in Dushanbe. Screening examinations were conducted
using the "Sensory Organ Research Platform" based on the audiometric procedure for determining
the hearing threshold. A positive result of the examinations was considered to be a hearing thresh-
old of 25 dB or more for at least one frequency, in at least one ear. A subjective assessment was
also given based on questionnaires for parents.

Results. Positive results of the screening examinations, in accordance with the accepted cri-
teria, were obtained in 23.8% of the examined children. 24 children (70.6% of all cases of hearing
impairment) were referred for additional examinations. Bilateral hearing loss was detected in
50.0% of children with hearing impairments. Conclusions. The obtained results confirmed that
hearing impairments are observed in a large number of school-age children. Based on the obtained
results, it is possible to recommend the use of the "Hearing Screening Program" in regular medical
examinations in schools.

Llenb uccnedosaHus. llposecmu aHaau3 NUIOMHbIX CKPUHUHEO0BbIX 06C1edoBaHull ciyxa y
YYEHUKOB HAYaslbHbIX K/1ACCoB 8 JlyuiaHbe.

Mamepuanbl u mMemoobl uccnedosaHusl. CKPUHUH20BbIe 0b6Cn1edoBaHuUs NPOBOOUIUCH B
epynne 143 Oemell HA4Ya/ibHbIX KAACCOB8 B 0BYX WKo/aax 20poda /Jlyuwarbe. CKpUHUH20BbIE
obcnedosarus bbiiu nposedeHbl Npu NoMowu «[11amegopmbl UCCIE008aHUU OP2AHOB YyBCMB», HA
0CHOBe ayduomempuyeckoli npoyedypbl onpedesieHus NOpo2d C/bILUMOCMU. 3a NOIOXUMEbHbIU
pe3sysibmam 06¢/1e008aHuUl NPUHUMAIACh BEUYUHA NOPO2A C/IbILUIUMOCMU, COCMassowas 25 ob
u bosiee 0519 xoms 6bi 00HOU Yacmomal, Xoms bbl 8 00HOM yxe. Takxce bbi1a 0aHa cybbekmuBHas
OUeHKa Ha ocHose aHkem 018 pooumesied.

Pe3ynbmamel.  [losoxcumesbHble — pe3y/ibmambsl  CKPUHUH2OBbIX — 06C1edoBaHul, B
COOMBEemMCcMBUU C NPUHIMbIMU Kpumepusimu, 6bi1u nosyyYeHbl y 23,8% obciedosarHbIx demell.
24 peberka (70,6 % Bcex c/1y4aes C/1yxoBbiX HapyweHul) bbiiu HanpasieHbl Ha 00NOHUME/bHbI
06cnedoBaHus. [J8YCMOPOHHAS My20yXocmsb bbiia obHapyxeHa y 50,0% demell ¢ HapyuweHusmu
cyxa.

Bbi800bI. [Tos1y4eHHble pe3yibmamsl NOOMBEepOUsIU, YMOo HAPYWeHUSs C/yxda Habirodaromcs
vy 60/1bW020 Kosudecmaa demell WKOJbHO20 BO3pACMA. Ha ocHOBE NOJYyYeHHbIX pe3y/ibmdamos
MOXCHO PeKoMeHO0BAamb UCNO/Ib308aHUE «[Ipo2paMMbI CKPUHUH20BbIX 06C/1e008aHuUll C/yxa» B8
pe2YJISIPHbIX MeOUUUHCKUX 06C/1e008aHUSIX B WKOJIAX.
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BsedeHue. Ciyx AB/19emcs HEObX00UMbIM UHCMPYMEHMOM B PAa3BuUMUU Kax002o pebéHKa.
[lcuxomMomopHoe U SMOYUOHA/IbHOE passumue mo2ym bbimb HapyuleHsl, eciu y pebéHka npobiembl co
cyxoM. Omcymcmaue uHGopMayuu, NPUHUMAemol C/1yXOBbIM NYMEM B PAHHUX 200aX MU3HU, B
3Ha4umesibHol CmeneHu o2paHuyusdem uau oaxce 0esaem HeBO3MOM(HbIM pad3sumue pedu. Ecau
HapyweHue cayxa bydem o0OHApy3#eHo B8 PaHHem nepuode, OHO MoXem 3(poeKmuBHO J1e4umbCs.
JluazHo3, nocmassieHHbIl Kak MOXHO B bosiee paHHeM 803pacme, NO3B80JISem HA3HAYUMb NAUUEHMY
coomBemcmBYWYH 0UA2HOCMUKY U sieqeHue. O4YeHb BAXCHbIM 371eMeHmMOoM B JledyeHUU SBJSKOMCS
NPo2pamMmabl CKPUHUH20BbIX 06C/1e00BaHuUll C/iyxd. B meyeHue MHo2ux Jiem BO BCeM mMupe pa3BuBaromcs
PasHble NPO2PaMMbl CKPUHUH208bIX obciedosaHul cayxa. K Yuciy cambiX NONYISPHbIX OMHOCUMCS
CKPUHUHZ CJIyxa HOBOPOXCOeHHbIX, 671a200apsi KOMOPOMY B HEKOMOPbIX CMPAHax noYymu Yy Bcex
HoBopoxOeHHbIx demell nposodamcsa obciedosarus cayxa [8, 15].

Pe3ynibmamasi npo2pammel, nposedeHHou B [1osibwie, a makxe CKpUHUH208bIX 06C/1e008aHUl
C/1yXa HOBOPOMCOEHHbIX, NPOBOOUMbIX BO BCEM MUpe CBUOemMesIbCMBYM O MOM, YMO BPOXOeHHbIe
HapyweHus cayxa noasasomca y 2-7 u3z 1000 HoBopoxcOeHHbIx [1, 14]. AHanusupys pesysbmams! u
Hay4yHble nocobus, cmoum obpamums BHUMAHUE HA MemoObl U NPABU/Id AHA/U3d pe3ysibmamos
obciedosarull. B oanbHedwem y pebéHKa mo2ym nosBumbCs npuobpemeHHble HapyuleHus C/iyxda,
Komopble He 6ydym 0bHapyxeHbl B CKPUHUHZ0BOM 00C/1e00BaHUU C/1yXa HOBOPOXOeHH020. Moaym
NosBUMbLCS MAKXEe 2eHemuYyeckue HAapyuleHus, Komopble CONPOBOXOAem NPo2peccupyrouas
myeoyxocme. Co2/1aCHO HAYYHbIM UCCAE00BAHUSIM, KaX0ds HEeOobHAPYXeHHAs My20yXoCmb, 0axce
Hebosibwol cmeneHu, MoXem 3Ha4umesibHO BJUSMb HA S3bIKOBOE, COUUA/IbHOE U IMOUUOHASbHOE
pazsumue pebéHKa, a Maxkxe Ha e2o0 cCNocobHoCMu U 00CMUMeHUs 8 npouecce obydeHus [13].

MUuHUMasIbHble  HApywleHus C/yxa, 0CobeHHO mMOJIbKO B OOHOM yxe, Mo2ym OCMAamabcs
HezamemHbiMU. OHU Mo2ym b6bimb NpuduHol npobsieM ¢ NOHUMAHUeM peyu, 0CobeHHO B WYMHOM
OKPYX(eHUU, a makxe npobsiemMm ¢ onpedesieHuem UCMOYHUKA 3BYKd, 4YmMO MOXem Bbi3bIBAMb
mpyoHocmu B8 y4ébe. Kak NOKA3bIBArOM MHo2Ue UCCAe00BAHUS, YYEeHUKU C HapyweHuem Cc/yxa He
docmuearom Makux e Ycnexos B8 WKOJe, KaK UX POBEeCHUKU C xopowum ciyxom. Cydss no MHo2um
uccreoosarusM, okoso 40% O0emel WKOJIbHO20 BO3pACMA C OOHOCMOPOHHUM HApyweHuem ciyxa
ocmaromcs Ha smopol 200 [9]. OO0HOU U3 cambiX 4acmbiX NPUYUH NPUOBPeMeHHbIX HapyuweHud ciyxa
AB719emcs omum cpeodHez0 yxa. [HolUHoe BocnasieHue cpedHe2o yxa sssisemcsl camol yacmol 60/1e3HbH
8 demcmae. VccedoBaHus pasHbix NONYIAUUl NoKasbisarom, 4mo 76-95% scex obciedosaHHbIx 0emed,
Xoms bbl paz B X#U3HU NepeHec/iu makoe socnasneHue [9]. [Tosbiuaemcs makxie Kou4ecmso C/1y4aes
nomepu C/1yxa Ha BbICOKUX YACMOMAX U3-3a WyMd, CBS3AHHOe C NPOC/YWUBAHUECM 2POMKOU MY3bIKU
yepes HaywHUKU [3]. K Opyaum npuyuHaMm, Bbi3biBArOULUM HAPYWEHUS C/lyXd, OMHOCAMCH UHPEKUUOHHbIe
6os1e3HU, Hanpumep, CBUHKA (3nudemuyeckud napomum) uau Kopb, MeHUH2UM, MexaHu4yeckue mpasms|
u/su xonecmeamomnl [5, 11, 12].

[poepammbi CKpUHUH20BbIX 06C1edosaHull cayxa cpedu oemel WKoJIbHO20 B03pACMA NO3BOAHOM
b6bICMPO 06HAPYIUMBb HAPYWeEHUS C/lyXd U onepamuBHO HA3HAYUMb COOMBEMCMBYrULee JiedeHue,
peabunumauuro U NPoduUIaKmuKy.

CompyoOHUKU Kageopbl 0MopUHOIAPUH2002Ul TAOHUKCKO20 20CY0apCMBEeHH020 MeOUUUHCKO20
YHUBepcumema umeru Abyanu ubHu CuHO COBMECMHO C npogeccopom CKAPHUHbCKUM [1.X. ¢ e2o
compyoHUKamu u3 Muposo2o yeHmpa ciiyxa u3 [1o/ibuwu op2aHu30B8asu U NPOBesIU NUOMHYHK NPOSPAMMY
CKPUHUH208bIXx 0b6Cc1edosaHull cyxa 8 ywarbe, uesbro, Komopol bb11a npeseHmauus pazpabomarHo20
060py00BaAHUS, A MAKXEe 0p2aHU3AUUOHHBIX pa3pabomok, NO3BOJIFHWUX NPOBOOUMbL MACCOBbLIe
obcnedosarus. ObcedoBaHuUs NPOBOOUIUCL NPU NOOOepxcKe HayuoHabHO020 MeouUUHCKO20 UeHmpa
MuHucmepcmaa 30pasooxparHeHus Pecnybiuku Taoxcukucmad ([ywanbe, Taoxcukucmax), Omoena
Topeossiu u MiHsecmuuyud Noconscmsa lNosbwiu 8 TawkeHme.

Bo Bpems nunomHbix obcredosaHull 6biiu nposedeHbl ayouomempuyeckue CKPUHUH20BbIe
0bcnedosarHus 8 wKoax, bbia oCywecmsieHa Kaaccupukayus obHapy*eHHbIX HapyweHud cayxd, a
makxe 6bi1u nposedeHbl CNeyuaau3upoBAHHbIE MeOUUUHCKUe KOHCY/sbmauuu. JonosHumesibHoU
yesibko NUIOMHoU Npo2pammabi Ob110 paCNPOCMPAHeHUe 3HAHUS HA memy NOMeHUUAIbHbIX NPUYUH
nosiB/IeHUS HApyweHuld C/yxa U BO3MOMCHOCMU UX npedynpexcoeHus, O0udeHOCMUKU, JieyeHus U
peabunumauuu cpedu cneyuaaucmos u pooumesed 8 Taoxukucmare.
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Mamepuanbl u mMemods! uccredosarus. Cymbs NUOMHO20 UCC/E00BAHUS, NPOBEOeHHO20 B
JlywarHbe, 6bi1a nposepka ucciedoBamesbCkux nNpubopos, a makxie npouedyp NpPoBEOeHUs
ouazHoCmMuKU. [losy4eHHble  pe3ysibmamsl U BbIBOObI NOKA3AJU, YMO BO3MOXCHO NPOBedeHue
snudemuosio2udeckux UCCae0o8aHull, npu Komopbix B8 3dBUCUMOCMU om obuwenpuHamol mooenu
UCC/1e008aHUll MOXCHO onpedesiumb pasmep penpeseHmamusHol npobbl, beps BO BHUMAHUE BJIUSHUE
BCex ¢pakmopos, Komopble Mo2ym B030eliCmBOBAMbL HA YACMOMY NOSBIEHUS HapyweHUd c/1yxa, uiu
npoBecmu uccaedoBaHue sced NonyasayuU.

ObcnedosaHue BbINOHEHO B 0BYX BbIOPAHHbIX WKoAAX B8 [ywarHbe uz 500 obuedocmynHbix
HA4YasabHbIX WKOJ TaOXUKUCMAHA. LLIKo/bl, B8 KOMOPbIX bbl/IU NPoBEOeHb! NUTOMHbIE UCC/Ie00BAHUS,
6b1/1U BbIOPAHBI HAMU B NPOU3BOJILHOM NOPAOKe. Ha BbIbop WKo/1 NoB/uUs/l npoueHm poousiemed,
BbIPAXArOWLUX CO2/IacuUe Ha y4acmue demel B CKPUHUH20BOM 06C/1e00B8aHUU C/TyXd, A MAKX*e OCHOBAHUE,
Ymo WKOJ1a He IBJISeMCcs CNeyuaau3upoBaqHoU u UHMe2payuoHHoU. B KoHeYHoM umoee 0715 NUJIOMHbIX
uccaedosarull bbi10 BbI6GPAHO 2 WKOJIbI: NepBas ¢ bosbWUM Koudecmsom demell 8 NepsoM KJidcce, U
BMOPAs, MeHbWasi NO pasmepy WKoJid, 8 KOmopol bb110 MOJIbKO
08a nepsbIx Kaaccd. [usomHas npoepamma CKPUHUH20BbIX 06ciedoBaHul cayxa bbiaa nposedeHa
paboyeli epynnoti JIOP - knuHuku TIMY um. Abyanu ubHu CuHo npu compyoHuU4Yecmse ¢ MIHcmumymom
¢uzuoo2uu U namoJsiozuu ciiyxa losnbuwu.

ObcnedosaHue ciyxa bb110 NposedeHo B Ha4Ya/IbHbIX WKoax B8 AywaHbe 8 Hosbpe 2012 200a. B

06cnedoBaHusx NPUHAIO y4acmue 143 y4eHuka 8 so3pacme 7-8 siem u3 08yx 0buweobpazosamesibHbIX
WKoJ. M3-3a 3Ha4yumesibHol pasHuubl 8 67a20COCMOSHUU 0bwecmBsa 01 NPoBe0eHUs NUJIOMHbIX
obcnedosaHul bbiau BbIbpaHb! 0Be obujeobpazosamesbHbie U 0b6wedoCmynHbie WKOJbl, NPU Yem B
00HoU U3 HUX 0by4YeHue Bedemcs Ha MAOXUKCKOM A3biKe, a 8 0py2oll — Ha PYCCKOM.
Ayduomempuyeckue 0bciedoBaHus cyxa bbiau nposedeHs! Npu nomMowiu «laameopmsi uccredosaHull
0p2aHoB 4yBCMB», UHHOBAUUOHHO20 MesieuHdopMmamuyecko2o npubopa, coeduHsouwe2o ayouomemp
knacca IV ¢ KomnbromepHoU cucmemod, no3sosAowel COe0UHAMbCA ¢ Hay4YHol cucmemol «SZOK», npu
nomMouwju Komopol ecmb BO3MOXCHOCMb BbINOAHIMbL CMAMUCMUYecKue UucCcae0oBaHus, da Mmakxie
OUEeHUBAMb cobpaHHbie pe3y/ibmamal obcedosaruli BpaYamu-cneyuasucmamu
(omopuHonapuHeoi02amu, ayouosioeamu, soeonedamu) [11].

ObcnedosaHuss NpPoBOOU/IUCH B MUXUX NOMEWEeHUsX B COOmMBemcmaul ¢ Npouedypol
onpedesieHusi NOPO2OC/bILUIUMOCMU. Bblia onpedesnieHa BeluYUHA NOPO20B C/IbILUIUMOCMU BO30YWHOU
nposodumocmu 8 duanasoHe yacmom om 500 do 8000 u. 3a pe3ysbmam obciedosarudl, BbIX00AULUU
3a npedeJibl HOPMbI, NPUHUMAEMCS Be/IUYUHA NOPO2A C/IbILIUMOCMU, cocmasnsowas 25 0b u bosnee 015
xoms bbl 00HOU Yacmomal, xoms 6b1 8 00HOM yxe [10]. [eped obcredosaHuem pooumesiu demell dasaniu
NUCbMeHHoe coesiacue Ha nposedeHue 06caedoBaHul, a Makx e 3anosHI/IUu 006POBOJILHYHO AHKemy,
npeoHasHadveHHyro 018 peberHkd, Komopas Kacaemcs NOMeHUUAIbHbIX NPUYUH NOSBICHUS HapyuleHul
cyxay peberka, nepeHeceHHbix 6oe3Hel, YWHbIX UYMOB U BO3MOXCHbIX mpyoHocmel B y4ebe. B obujem
6b1710 cobpaHo 100 aHkem (69,9% Bcex aHKemupoBAHHbIX), NOJIyYeHHbIX om pooumesieli, 0emu KOmopbix
NpUHUMAanu ydacmue B8 NUWIoOMHOU npoepamme. Pe3ysibmamsl NpoBeOeHHbIX o0bcnedosaHul 6biiu
BbIC/IaHbI Yepe3 MIHmepHem 8 Hay4Hyro cucmemy MPTIC — «SZOK», 20e, 8 coomBemcmauU C NPUHSIMbIMU
Kpumepusamu, bbi1u Bbi0esieHbl NOIOXUME/bHbIE pe3y/ibmamsl 06¢/1e008aHuUl, @ MAKx e NPoU3BEOeHO
pazoesieHue Ha my2oyxocmb 00HOCMOPOHHIO U 0BYXCMOPOHHIOK. 3amem cneyuaaucms! MupoBo2o
ueHmpa cayxa NOr1C Ha
OCHOBe pe3y/ibMamos CKPUHUH208bIX 06C/1e008aHUl, @ MAK»e AHKeMHbIX OaHHbIX, 8 COOMBEMCMABUU C
KpumepusimMu, NPUHAMbIMU BO BPeMs NpOBEOeHUs npo2pamm 8 [losibwie, pazdenusiu oemel
Ha cnedyrouwue epynnbi [11]: — KoHmMposib — me 0emu, KOmopbiM Heobxoduma OadsabHeluwas
CNeyuanu3upoBaHHAas NOMoWb, — NPOGUIAKMUKA — pooumesu 3mux demetl 6b11u NPOUHGBOPMUPOBAHBI
0 npoguakmuke HapyuwieHul Cyxa, a makxe o ¢akmopax, Komopbie Mo2ym Cmambs NPUYUHOU
pazBumusi 06Hapyx3eHHol my20yxocmu s1eekol cmeneHu. bosiee mo2o, NoJIoXUMeslbHble pe3y1bmama|
obcnedosarull cyxa, omoesibHO 019 Kax)0o2o yxa, bbiiu paszdeneHbl Ha 3 muna ayouoepamm [9]: —
Hu3KoYyacmomHas myeoyxocms — LFHL (aHen. Low frequency hearing loss) — npu komopol BenuduHa
nopoea cibiwumocmu 0/15 Yyacmom 500 u/unu 1000 'y cocmasnsem no kpatiHel mepe 25 0b, 00Hako
0219 yacmom 500, 1000 u 2000 u senu4yuHa nopoea He npesbiwiaem 20 0b; — BbICOKOYACMOMHAsA
myeoyxocms — HFHL (aHen. High frequency hearing loss) — npu komopou seau4uHa nopoaa 0189 4acmom
4000 u/unu 8000 Iy 6bi1a bosbwe 20 0b, 00Hako 019 yacmom 500, 1000 u 2000 [y BesauduHa nopoaa
He npesbiwana 20 0b; — Opyaue — OCMAJsibHbIE NOJIOHUMEsbHbIE Pe3ybMAambl CKPUHUH20BbIX
obcedosarull, Npu KOMOPbIX BeIUYUHbI NOPO2A C/ILILIUMOCMU CBblwe 20 0b nossnsauck no KpadHed
mepe 071 0Byx t0bbIX Yacmom. i onpedesieHuss Cmamucmuyeckol 3Ha4umMocmu paziudul mexcoy
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2pynNnamu  NPUMeHsIZICa  Kpumepul  xu-ksadpam npu  yposHe p<0,05. Cmamucmuyeckul aHaau3
BbINOJIHEH C UCNo/Ib308aHuem nakema «Statistica 10.0».

lpedcmagnieHHble pe3yibmams! UCC/Ie008aHUL NOKA3bIBAKOM, YMO CMOUM NPOBOOUMb MAKO20
BUOA CKPUHUH20BbIE UCCIe008AHUS, KOMOPbIe 00JIXCHbI OXBAMUMb BCH NONY/IAUUR demedl.

Pe3ysibmamsbl UCCTIe008aHUA U UX obcyxoOeHue. ABmomamuy4eckul aHaau3 noJyYeHHbIX
pe3ysIbMmamoB CKPUHUH20BbIX 06C/1e008aHUll C/lyxa, NpoBeO0eHHbIX Npu NOMowU cucmemb! «SZOK»,
noKasas, 4mo npouyeHm demell C NOJIOXUMe/bHbIM pPe3ybMAamomM MOHAAbHOU ayduomempuu, B
coomsemcmauUU C NPUHSMbIMU Kpumepusimu, cocmassisgem nodmu 23,8% (34 y4eHuka). bbiio 3ameqeHo,
ymo 50,0% ciy4aes myzoyxocmu (17 y4eHuKoB8) A819H0MCca My20yXocmbto 08YCmopoHHel (mab. 1).

Y Odemeld u3 wkonbl N215 8 2pynne 25 yyeHukos (22,7%) 6bi1 nosydeH NOaoxumesibHbIU
pe3y/ibmam CKPUHUH20BbIX 06C/1e008aHUl C/1yxad, 00HAKo B wkose N2 makol pe3ysibmam b1 NOy4eH
v 9 yyeHukos (27,3%). B obeux wkonax 6bi1 ommeyeH noxoxcul packnad 0OHOCMOPOHHeU U
0B8ycmopoHHel myaoyxocmu. Cmamucmuy4eckul aHanu3 He NoKasasa pazaudud 8 4acmome NOsIB/IeHUS
demell C NOMOXUMENIbHBbIM Pe3yIbMmamomM CKPUHUHZ0B020 06C1e00BaHUS B WKOJIAX, OXBAYEHHbIX
nuIOMHbIMU uccredoBaHuamu (C2 = 3,28, p = 0,128). He omme4yeHo makxe pasiudul 8 Yyacmome
nosiB/IeHUS 00HO- WU O0BYCMOPOHHUX HapywieHul Cyxa B8 3aBUCUMOCMU OM WKOJbl, B8 Komopol
nposodusuck obcnedosarus (C2 = 2,19, p = 0,398). Ha ocHose pe3ysibmamos CKPUHUH20BbIX
obciedoBarull, a makxie cobpaHHbIX AHKemMHbIX OaHHbIX, BpAa4YU-ayouo/io2u U 0moidapuHeoao2u uz NPriC
pekomeHoasanu 24 y4eHukam (70,6% Bcex ciy4aes myaoyxocmu) obpamumscs 3a OasbHeluwel
CNeyuaau3upoBaqHol NoMouibto. Podumenu ocmaswuxcs 10 Y4eHUKOB C  NOJIOMUMEsIbHbIM
pe3ysibmamom 0b6c1edosarull bb1/1u NPOUHGOPMUPOBAHBI O NPOGUIAKMUKE HApYUWeHUS C/yXa.

Cpedu Bcex yuwell C NOoXUMesIbHbIM Pe3y/ibMAamomM CKPUHUH20B020 06C/1e008aHUS C/Iyxd B
31,4% cnyqaes (16 ywed) 6bi1a obHapyxeHa HuzkodacmomHas myeoyxocms (LFHL), 8 255% —
BbicoKoYacmomHas myaoyxocms (HFHL), o0Hako ocmasnbHbie 43,1% 6biiu HapyweHusmu Cyxa,
BKJTIOYArOUWUMU B cebs Bce ucciedyemblie 4acmoms! (mabJi. 2). Hu3Ko u BbICOKOYACMOMHbIE HapyWeHUs
NOSIBJIAIUCK Yauje B NPABOM yxe, 00HAKo opyaue BuObl My20yxocmu — Yauje 8 1esoM. Cmamucmuyeckud
aHaau3 He NOoKA3aza CMamucCmuyYyecku 3Ha4YuUMbiX pasauyuli 8 Hacmome NoSBJeHUs 0MOe/bHbIX MUNOB
MYy20yXOCMU B WKOJIAX, OXBAYEHHbIX NUJOMHbIMU Uuccredosarusmu (C2 =4,11,p=0,112).

bbi10 3aMeyeHo, 4mo cpedu 17 demell € NOAOXUMESbHbIM Pe3yibmamom 06c/1e008aHUS C/1yXa C
obeux CMopoH y 5 u3 Hux 8 oboux ywax Habro0aaack HU3KOYaAcmomHas my20yxXxocms. Pe3yibmamel
NpoBe0eHHo20 onpoca npeocmassieHsbl 8 mabsi. 3. AHKemHbie 0aHHbIe NOKA3aau, 4mo 8 2pynne demed,
HANpasJsieHHbIX HA KOHMPOJibHbIe 06C/1e008aHuUs, mosbKo Yy 37,4% u3 HUX paHee b6bli10 NPOBEOeHO
obciedoBarue ciiyxa, u 3mom npoueHm bbii He3Ha4YUuMesIbHO Bbille, Yem B8 2pynne demed, Y KOmopbIX
pe3ysibmam obcnedosaruss bbi1 NOIOHUMEIbHBIM. AHA/IU3 He NOKAd3adsa, Ymo podumenu demel ¢
NOJIOXUMEIbHbIM  pe3y/IbMAMOM CKPUHUH20BO20 06C1e00BAHUS CMAMUCMUYECKU 3HAYUMO Yauje
3ameyqanu nossneHue 3mol npobrembl, ocobeHHo y Oemel, HANPABIEHHbIX HA KOHMPOJIbHbIE
obcnedosarus (C2 = 5,29, p = 0,094). [lemu ¢ HenpasusibHbIMU Pe3yibMmamamu CKpUHUHEd,
HanpasaeHHble Ha KOHMPOJIbHbIE 06C/1e00BAHUSA C/IyXd, CMAMUCMUYECKU 3HAYUMO Yauie Npoxoousiu,
J1ieqeHue no nosody socnaneHus ywel (C2 = 15,01, p = 0,002) no cpasHeHuro ¢ pesysibmamamu oemed ¢
NPasuU/IbHbIMU  Pe3y/IbMamamu  CKPUHUH20BO20 06C/1e00B8aHuUs. HacMopk B8O Bpems nposedeHus
0bcnedosaHuss 8 WKoJe BbISBIAICS CMAMUCMUYecKU 3Ha4umo dawe 8 obeux epynnax oemel ¢
NOJIOMHUMEsIbHBbIM Pe3y/ibmamoM CKPUHUH208020 06c1e0oBaHus (8 2pynne demell ¢ pekomMeHO0BaHHoU
npogunakmukol: C2 =10,87, p = 0,015, 8 mo 8pemMs Kak y demetl, HanpasaeHHbIX Ha KOHMPOJIbHbIE
obcnedosarus: C2 = 16,09, p = 0,001).

Jlemu, HanpasieHHble Ha KOHMPOJibHbIe 06C/1Ie00BAHUS, Xyxce CAbILAM YyYumess, CMoAaue2o y
docku (C2 =11,57, p=0,010), 8 Mo BpemMs Kak 0emu € NOJIOXUMEbHbIM Pe3y/ibmamom 3Ha4umesIbHO
yawe umerom HeyoossemaopumesibHbIe 00CMuXeHUs 8 y4ebe (8 2pynne demell ¢ peKkoMeHO0BaHHOU
npogunakmukou: C2 = 12,87, p = 0,002, 8 mo Bpems Kak y demel, HanpasieHHbIX Ha KOHMPOJIbHbIEe
obcnedosarus: C2 = 17,10, p = 0,001). [lossreHue yuiHo2o Wyma cpasHUBAIOCh KAk 8 epynne demell ¢
NPasusibHbIM, MAK U HENPABUJIbHbIM Pe3y/IbMAmOM CKPUHUH20B020 06C/1e00BAHUS C/1yXd, d YaCMOma ux
nosBIeHUsA He bblia CMamucmuyYyecku 3Ha4uma (8 2pynne demeli ¢ pekomeHO0BaHHOU NPOPUAAKMUKOU:
C2= 2,74, p = 0,935, 8 mo 8pems kak y 0emedl, HanpasaeHHbIX Ha KOHMPOJibHbIe obciedosaHus: C2 =
4,09, p=0,073).

Pe3ynbmamasi nuiomHoU NpoepamMmbl CKPUHUH2A C/Tyxa Cpedu NepBOK/IACCHUKOB U3 /JywaHbe
VKa3bIBArom Ha mo, Ymoy 1 u3 3 yyeHuKo8 ecms Npobsiembl CO C/IyXOM pa3/iuyHO20 2eHe3a, U Yauje BCe2o
Ha no4Yse Kamapa BepxHUx ObIXxamesibHbix nymed.
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Tabauuya 1.
Obujee yucsio Y4eHUKoB C My20yxoCMbHo, d MAKXe Yacmoma nposs/eHuss 0OHOCMOPOHHeU U
0BYXCMOPOHHeU My20yXocmu € pazoesieHuem Ha WKOJIbl

Ne Yuco 06¢n1edoBaHHbIX Yuc10 u npoueHm Y4eHUKoB € My20yXoCmbHo
wiKoJibl demel OO0HOCMOPOHHSASA JIBYXCMOPOHHSIS Bceeo
2 110 4(44,4%) 5(55,6%) 9(27,3%)
15 33 13(52,0%) 12(48,0%) 25(22,7%)
Bcezo 143 17(50,0%) 17(50,0%) 34 (23,8%)
Tabauya 2.
Kosiudecmso U 4acmoma NOSAB/IEHUS NOJIOHUMESIbHbIX pes3y/ibmamos UCC1e008aHUSA ayxa
Bud myeoyxocmu Kosiudecmso yuwel u yacmoma noss/ieHust
Huskoyacmomeras LF HL 16 (31.4%)
BbicokoyacmomHas HF HL 13 (25.5%)
Jlpyeue Budbl my2oyxoacmu 22(43.1%)
Tabauya 3.

lpoueHmHoe coomHouleHue omsemos Ha omoeJibHble BONpoChbl aHKkemsbl € npeaycmompeHHb/M
pasdesieHueM NoJly4eHHo20 pe3ysibMmama CKpUHUH208bIX 0b6ciedosaHull ciyxa

Bonpoc u3z aHkems! Pe3ysibmamasi CKpUHUH2a CJ1yxa
Ompuuam | PekomeHoauuu | HanpasneHue Ha

eJIbHbIl no KOHMPOJIbHOE

npogunakmuke 0bcnedosaHue
[Iposoounuck U paHee 0b6caedos8aHue ciiyxay pebéHka 25,0% 31,6% 37,4%
[Ipoxodusiu pebEHOK ieqeHue U3 3a BOCNAICHUS yXa 15,7% 23,4% 33,8%
Xopowlo /iU pebEHOK C/bIWLUM y4umess, Cmosawe2o y 00cKU 96,8% 86,3% 74.2%
Caibluuum au pebEHoK WyM, cBUCM 8 MUUIUHE 9, 1% 10,71% 14,1%
bbi1 Uy pebéHka HacMopK 8o Bpemsi 06c/1edoBaHus 23,2% 42,4% 53,2%
Vimeem siu pebéHoK naoxue pe3y/ibmamal y4ébbi 8 LWKoJe 11,8% 14,2% 28,9%

CKPUHUH20BbIe NPo2pamMmMbl CNOCObCMBYHOM He MOoJIbKO 0bHapyxeHuro demel CO CHUXeHUeM
C/lyXa, a Makxe ¢ OpyeuMu HapyweHUsMuU C/yxa, Hanpumep, YWHbIMU WyMamu. Kak ykasbiBaemcs B8
Jumepamype, 4acmoma nNoABJeHUs YUHbIX Wwymos cocmassgem 13,0-37,7%. AHAnu3 OaHHbIX U3
ONPOCHUKA NOKasas, 4mo y 9-14% obcnedosaHHbix 0emell NOSBJSKOMCH YUIHble WyMbl. Bo Bpems
CKPUHUH208bIXx 0b6c1edosaHull 8 [Tosibuie bbio 06Hapyx3#eHo, Ymo nodmu 32 % demeli C XopouwiuM CJ1yXom
noomasepxoaem Haauque YuHbIX WyMOos.

3aksroqeHue.  [losydeHHble pesysibmamsl NOOMBEPHOAArom, YmMo B PA3BUBAFOULUXCS CMPAHAX
HaceseHue mMaso uHGopmMupyemcs Ha memy HapyweHud cayxd. ¥ mHo2ux demel WKOJ/bHO20 BO3pACMa
Habrodaromcs npobsiembl CO C/IYXOM, HO Y4UMeEsa U ONeKyHbl UX 4acmo He 3amedyarom. OOHAKo oax3ce
Hebosibwue npobsiembl CO CIYXOM MO2ym CMAmb NPUYUHOU KOMMYHUKAMUBHbIX, SMOUUOHA/IbHBIX U/IU
obpazoBamesibHbIx MpyoHocmed, NOIMOMY BAXCHO OOHAPYX UMb HAPYWEHUS C/1yXAd KaK MOXCHO PAHbUIE
(B mom yucse u YwHble wymbl). Imomy cnocobCmBytom Npoepammbl CKPUHUH208bIX obciedosaHud,
Komopble nomMo2arom bbICmpo Bbidesums demedl C HapyweHUsMU C/1yxa U3 2pynnbl pUcka, Ymobbi Kak
MOXHO bbICMpee HA3Ha4yume COOMBEMCMBYWee eYyeHue U peabusumauyuro, U makum obpasom
NOBBICUMb KAYeCmMBO XU3HU NAYUEHMOoB U ux cemed.
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Abstract

The article explores the role of digital tools and mobile platforms in improving competence
in a foreign language. The advantages of using technologies such as accessibility, flexibility and
personalization of learning, as well as the impact of mobile applications (Duilungo, Babbel,
Memrise) and new technologies such as virtual and augmented reality on the development of
language skills are considered. Key factors such as the motivation of students and the opportunity
to practice the language in real conditions are analyzed. The article also discusses limitations,
including the lack of live communication with native speakers and technical problems. The
importance of integrating digital tools with traditional teaching methods to improve the
effectiveness of learning foreign languages is emphasized.

Keywords: digital tools, mobile platforms, foreign language competence, online courses,
mobile applications, language skills.

Introduction. Modern society is going through a period of rapid changes associated with
technological development and globalization. These processes have affected all spheres of life, including
education, where new approaches and teaching methods are aimed at improving skills and
competencies. In recent decades, the integration of digital technologies and mobile platforms, which
contribute to more effective mastering and development of language competencies, has taken a
particularly important place in teaching foreign languages. Digitalization of education allows teachers
and students to use new methods and tools for advanced language learning, as well as provides access
to materials and educational resources from around the world.

The competence of a foreign language in the context of educational goals covers several aspects.
According to M.Canelo [1] and E.Fauziati [2], language competence includes not only knowledge of
vocabulary and grammar, but also the ability to use language in various contexts, which requires a high
level of communicative flexibility. The modern model of foreign language competence also includes
components such as intercultural communication, the ability to understand and create textual and oral
statements in different situations, as well as critical and creative thinking skills. It is important that this
competence is focused not only on mastering language skills, but also on developing general cultural
awareness and the ability to interact effectively in an international environment.

Foreign language competence is a set of knowledge, skills and abilities that ensure an individual's
ability to effectively use a foreign language in various communicative contexts. It includes not only
grammatical, lexical and phonetic knowledge, but also the ability to apply them in practice in various
types of speech activity, such as oral and written speech. The most important components of foreign
language competence are lexical competence, which involves the possession of a rich vocabulary and the
ability to use a word correctly in different contexts, as well as grammatical competence, which consists
in knowing and correctly applying the grammatical structures of the language. Phonetic competence is
also an important part, which includes the ability to pronounce words and phrases correctly, observing
the rules of stress and intonation.

In addition, foreign language competence implies the presence of socio-cultural competence, which
consists in knowledge of the cultural characteristics of communication in countries where the language
being studied is used, as well as discursive competence, which provides the ability to build logical,
consistent and meaningful statements, both orally and in writing. Strategic competence is also an
important component, which includes the ability to effectively use various speech strategies to overcome
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difficulties encountered in the communication process, such as paraphrasing or using context to
understand unfamiliar words.

The importance of foreign language competence cannot be overestimated. Firstly, it is an
important condition for successful intercultural communication, since it allows not only to overcome
language barriers, but also to understand the cultural characteristics of other peoples. Secondly,
knowledge of foreign languages significantly expands professional opportunities, since many areas of
activity, especially in the context of globalization, require interaction with international partners and
colleagues. Thirdly, learning foreign languages promotes cognitive development by improving memory,
attention, analytical abilities and general intellectual flexibility. Fourthly, it is a key element of the
educational process, which opens access to the world's scientific, literary and cultural achievements. In
general, foreign language competence is a necessary condition for full participation in a modern
globalized society.

In recent years, digital tools and mobile platforms have played an important role in expanding
opportunities for learning foreign languages. These technologies provide access to a variety of resources,
including online courses, mobile applications, language communities and forums, which allows students
to develop speaking, writing, reading and listening skills.

Research shows that the use of mobile platforms significantly increases students' motivation,
improves their ability to apply language in real life and makes the learning process more interactive. For
example, the works of S.Loewen [3] and M.Essafi [4] emphasize that mobile language learning
applications such as Duolingo, Babbel and Memrise provide a unique opportunity for students to practice
language anytime, anywhere. Modern technology also contributes to the creation of personalized and
adaptive educational paths. According to R.Tiwari's research, the use of artificial intelligence and
machine learning in mobile applications helps to track student progress and adapt content according to
their individual needs and level of knowledge [5]. This, in turn, allows you to achieve deeper and more
effective language acquisition. Such platforms are becoming not only tools for meaningful learning, but
also an important addition to traditional teaching methods, creating a synergy between classical
learning and new digital approaches.

Digital tools for learning foreign languages are diverse and can be classified according to several
criteria, including the type of learning tasks, the format of user interaction, the level of engagement and
the content used. Depending on the tasks solved by the tools, they can be divided into those that develop
individual language skills, such as listening comprehension, pronunciation, reading, writing, as well as
grammar and vocabulary. For example, platforms such as FluentU and BBC Learning English, which offer
users audio content, podcasts and dictation, can be used to improve listening comprehension.
Applications such as «Elsa Speak» and «Speechling», which use voice technology to analyze and improve
pronunciation, will be useful for pronunciation development. Reading platforms such as LingQ and
Beelinguapp provide adapted texts for different levels, which helps students develop reading and
comprehension skills. Toimprove writing, there are platforms such as Lang-8 and Grammarly, which offer
the practice of writing texts and grammar checking [6].

Digital tools can also be classified according to the type of user interaction. Some of them offer
active interaction with language material through interactive exercises and games. An example of such
platforms is «Duolingo» and «Quizlet», where students can participate in game tasks and tests, which
makes the learning process more fun and effective. Other tools, like Tandem and HelloTalk, allow you to
communicate with native speakers, which helps to develop communication skills and improve the socio-
cultural aspects of the language. For a more personalized approach, there are systems using artificial
intelligence, such as Babbel and Lingvist, which adapt content and tasks depending on the student's level
and progress [5].

By format, digital tools can be mobile applications, online courses, or video platforms. Mobile apps
such as Duolingo, Memrise and Babbel offer short lessons and assignments available anytime, anywhere,
which is especially convenient for people with busy schedules.

Online courses and platforms, such as Coursera and edX, provide more structured training with the
possibility of obtaining certificates. Video lessons and online classes with teachers, such as «Italki» and
«Preply», provide an opportunity to practice the language in real time and receive personalized
recommendations from experts. In addition, digital tools can use multimedia materials, which allows you
to create more diverse and effective ways of learning. Video platforms such as FluentU and Yabla offer
online learning, which helps to develop listening skills and improve knowledge in the context of cultural
and social aspects of the language. Gaming platforms such as «Mondly» and «Lingvist» integrate game
elements into the learning process, which increases student motivation and makes it more fun.
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Audiobooks and podcasts, such as «Audible» and «Librivox», help improve speech perception skills and
introduce various accents and communication styles [7].

Integrating technology into traditional techniques requires an approach that combines the best
qualities of both digital and traditional tools. For example, digital platforms such as Duolingo can be
integrated into a course for students to work independently, while face-to-face classes focus on more
complex tasks such as conversational practice and advanced grammar study. A number of universities
around the world, such as the University of Cambridge, actively use a combined approach, in which online
courses and self-learning platforms such as Rosetta Stone complement traditional lectures and seminars.

Blended learning is a model in which traditional learning methods are complemented by online
resources, which makes it possible to master materials more effectively. In this context, the use of digital
tools makes it possible to optimize the educational process, making it more flexible and accessible. For
example, at the University of California, within the framework of foreign language courses, platforms
such as Busuu and Moodle are used, for online classes aimed at developing conversational skills and
practical skills. Blended learning allows students to learn theory and grammar at a comfortable pace,
and then actively apply their knowledge in face-to-face classes.

In addition, the use of video tutorials and online platforms for language practice, such as FluentU,
gives students the opportunity to put their knowledge into practice in different contexts, from everyday
conversation to business communication. This combination of offline and online learning makes the
learning process more fun and productive, as students can learn the language according to their needs
and schedule.

Digital tools, in particular mobile applications, play an important role in individualizing learning.
Applications such as Memrise or Lingvist use algorithms that adjust to the student's level and offer tasks
that match their personal progress. As a result of this approach, learning becomes more effective, as
students work with material that exactly meets their needs.

For example, Stanford University uses personalized learning through adaptive language learning
applications such as Babbel and Duolingo, which select lessons and assignments based on the individual
level and progress of the student. This allows each student to work at their own pace, increasing
motivation and speeding up the process of language acquisition [8].

Using digital platforms to evaluate learning outcomes allows teachers to track student progress
more effectively. Digital tools such as Quizlet, Google Classroom or Edmodo provide teachers with the
ability to quickly assess students' knowledge through tests, questionnaires and control tasks. These
platforms allow the integration of various monitoring methods such as self-assessment, peer assessment
and regular testing.

An example of the effective use of digital assessment tools is the experience of the Open University
in the UK. This educational organization uses the Moodle platform to conduct online exams and tests, as
well as to track student progress in real time. This approach allows teachers to quickly receive feedback
on learning outcomes and adjust the learning process.

In turn, the Grammarly application can be used to automatically check grammatical errors and
analyze students' written works. This not only saves teachers time, but also helps students improve their
writing skills by getting accurate recommendations for correcting mistakes [8]. Digital tools and mobile
platforms are of particular importance in the process of learning a foreign language, including for the
development of various types of competence.

Linguistic competence, which includes knowledge of grammar, vocabulary and correct sentence
construction, can be effectively developed using applications such as Duolingo, Memrise and Babbel.
These tools allow users to learn new words, improve grammar skills, and work with speech correctness
through interactive exercises and tests. Also, an online dictionary such as Google Translate or Linguee
provides users with the ability to translate words and phrases, thereby improving their understanding of
the structure of the language and its application in real situations.

Socio-cultural competence, which includes knowledge of the cultural characteristics and traditions
of the countries speaking the language being studied, can also be developed through digital resources.
Applications such as Tandem or HelloTalk provide the opportunity to communicate with native speakers,
which helps not only improve conversational skills, but also to understand cultural differences, customs
and traditions. Video tutorials and podcasts with native speakers, available on platforms such as YouTube
or Spotify, deepen knowledge about sociocultural contexts, allowing the user to learn more about the
lives and mentalities of people who speak a given language.

The discursive competence associated with the ability to conduct conversations in various
situations, from formal to informal, can also be improved with the help of digital technologies. Video
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conferencing platforms such as Skype or Zoom provide excellent opportunities to practice
communication, whether it's business negotiations or everyday conversations. Language learning apps
such as Italki and Preply offer courses with teachers, which makes it possible to practice different types
of speech situations and use the language in live communication.

Strategic competence, which consists in the ability to choose the best methods and approaches to
learning, is an important part of the language learning process. Class scheduling and scheduling
applications such as Anki and Quizlet allow the user to organize their learning process and make efficient
use of time. Adaptive online courses such as Lingvist or Busuu help you choose the optimal level and pace
of learning, and gaming applications such as Duolingo offer exciting and motivational elements, which
helps to consolidate the material through game mechanisms.

However, despite the obvious advantages, such tools are not without limitations. One of the main
challenges is the lack of live communication with native speakers, which is difficult to compensate for
through digital platforms. It is also important to take into account the issues of technical accessibility
and adaptation of technologies for different users. Nevertheless, given the constant development of
technology, we can expect new opportunities to integrate digital tools with traditional teaching
methods.

The prospects for further research in this area are related to the study of the most effective ways
to integrate mobile platforms and digital technologies into the educational process, as well as the
development of more complex and interactive teaching methods such as virtual and augmented reality.
In the future, we can expect even more innovative solutions that will allow students to achieve a high
level of competence in a foreign language, not limited to standard methods. For teachers and students,
it can be recommended to make more active use of the possibilities of digital tools in combination with
traditional teaching methods. An integrated approach, including both the use of mobile applications and
real communication with native speakers, can lead to the most effective results in learning foreign
languages.
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