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Davambh inkisaf ¢agirislarina cavab vermak ii¢iin nazords tutulmus
maliyys mahsullarinin inkisafinda Islam maliyys miihandisliyinin rolu - Islam
sukuku bir model kimi

Xiilasa

Bu elmi todgiqat Islam maliyys miihendisliyinin Islam maliyys mohsullar1 vasitosilo dayaniqli
inkisafin problemlorini holl etmodoki rolunu arasdirir. Deskriptiv analitik yanasmadan istifado
edorok, Islam maliyyosinin sabit maliyyo tomin etdiyini, inflyasiya tosirlorinin azaldigmi vo
investisiyalarin comiyyatin faydasi ligiin yonsldildiyini, dayaniqli inkisafi togviq etdiyini natico olaraq
geyd edir.

Acar sozlar: Islam maliyya miihandisliyi, Islam maliyys mahsullar, Islam sukuk, dayamqli inkisaf

Introduction

Sustainable development represents a new opportunity for the quality of economic growth and
how to distribute its benefits to all layers of society, not just a process of economic expansion, but
also came to impose itself as a practical concept of the multiple problems that challenge humanity,
such as eradicating poverty, changing unsustainable patterns of production and consumption,
protecting and managing the natural resource base and preventing environmental degradation for
economic and social development.

Today, the adoption of sustainable development has become an essential element in the plans of
countries and companies, especially with regard to internal laws governing investment projects, and
access to funds, especially in light of the financial turmoil and crises in global financial markets —
which were mainly caused by usurious transactions — and the resulting decline in the standard of
living and poor social and economic conditions alike, which led to the need to search for new financial
instruments and products that have the lowest cost, lowest risk and highest return away from usurious
benefits, which is what came from Islamic financial engineering that focuses on the element of
innovation and development to introduce Islamic financial products that combine legitimate
credibility and economic efficiency, which makes them the most capable of directing investments
towards areas that lead to sustainable development.

In this particular context, this intervention comes in an attempt to answer the following problem:

How can Islamic financial engineering through its financial products contribute to meeting the
challenges of sustainable development?

To answer the problem, the intervention was divided into four sections as follows:

The first axis: Theoretical rooting for sustainable development.

The second axis: Generalities about Islamic financial engineering.

The third axis: The role of Islamic financial engineering and its products in facing the challenges
of sustainable development.

The fourth axis: The development of the Islamic Sukuk industry and its importance in achieving
sustainable development.

Research

The first axis: Theoretical rooting for sustainable development:

1. What is sustainable development?

1.1. Definition of sustainable development. The Brundtland Commission defined sustainable
development as: “development that meets the needs of the present without compromising the ability
of future generations to meet their own needs (Amari, 2008, p. 13).

As for the World Bank, the sustainability model is capital, and it defines sustainable development
as "those that are concerned with achieving continuous parity that ensures that the same current
opportunities are available to future generations by ensuring the stability of comprehensive capital or
its continuous increase over time (Al-Ayb, 2011, p. 12).

10
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The World Commission on Environment and Development defined it as: "Development that
meets the basic needs of all and expands the opportunity for society to satisfy their aspirations for a
better life, and spreads values that encourage consumption patterns within the limits of the
environmental potential that society reasonably aspires to achieve (Miftah, Omari, 2012, p. 12).

1.2. Characteristics of sustainable development: A set of essential characteristics of sustainable
development are (Al-Ayb, 2011, p. 10): The first characteristic: that sustainable development
represents a process of transformation from one generation to another, and this means that this
development must occur over a period of time of not less than two generations and therefore the
equivalent time ranges from 22 to 25 years. The second characteristic is the level of measurement.
Sustainable development is a process that occurs at several different levels (global, local, regional).
However, what is considered sustainable at the national level does not necessarily have to be so at the
global level. This geographical contradiction is due to the mechanisms of transformation, through
which the negative results of a particular country or region are transmitted to other countries or
regions. The third characteristic: Multiple domains are a common third characteristic, where
sustainable development consists of at least three domains — economic, social and environmental —
which lie specifically in the interrelationships between those domains. Although sustainable
development can be defined according to each of those domains individually, the importance of the
concept lies in identifying the interrelationships between those domains. The fourth characteristic:
One of the characteristics of sustainable development is to meet the necessary and basic needs of
food, clothing, education, health services and everything related to human life. The fifth
characteristic: It is an integrated development based on coordination and integration between policies
for the use of resources, investment trends, technological choice and institutional form, which makes
them all work with understanding and regularity.

1.3. Sustainable Development Goals. The sustainable development process aims to (Samar,
2017): Bringing about a set of radical changes in a particular society, with the aim of providing that
society with the ability for continuous self-growth at a rate that includes the increasing improvement
in the quality of life for all its members, in the sense of increasing the society's ability to respond to
the basic needs and emerging needs of its members in a way that ensures an increase in the degree of
satisfaction of that need through the continuous rationalization of the exploitation of available
economic resources, and the good distribution of the return of that exploitation. In essence,
development is a process of social change that may lead to structural changes, which necessarily
requires organization and coordination between the various aspects of development to help society in
its reintegration process. Development suits every society and presupposes not only the ability to
choose a pattern of development but also to ensure that pattern. Development is a cooperative process,
and this does not mean that the national effort alone can achieve complete independence, but
development is necessarily cooperative, requiring coordination and integration between one country
and cooperation between the group of developing countries and with an additional contribution from
developed countries. Development is an integrative process that links different population,
community, productive and service sectors as well as the integration of national supply and demand.
Development depends on the conscious participation of all members of society in setting and defining
its objectives and implementation programs. Development is based on innovation and creativity to
meet the real needs of the population with regard to the technology used, its development and rooting
for the benefit of society.

2. Dimensions and principles of sustainable development.

2.1 Dimensions of Sustainable Development: Sustainable development includes a number of key
dimensions (Hassoun, Dawai, Khudair, 2015, pp. 343-344):

— The economic dimension: Economic development involves three basic elements: making
changes in the economic structure and structure, redistributing income in favor of the poor class, and
paying attention to the quality of goods and services produced and giving priority to those basics.

— The social dimension: Social development means increasing the ability of individuals to
exploit the available energy to the maximum extent possible, in order to achieve freedom and well-

11
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being. The social dimension is the characteristic dimension of sustainable development, as it
represents the human dimension, which makes growth of means of social cohesion and the process
of development in political choice. Social development includes many aspects, including: equality in
distribution, popular participation, and cultural diversity.

— Environmental dimension: Concern for the environment is an essential pillar of development,
in order to preserve natural resources from depletion and degradation for the benefit of the rising
generation and future generations. The principles of sustainable development call for attention to the
issuance of legislation on the protection of the environment and energy sources, how to rationalize
the use of non-renewable resources, not to exceed the capacity of renewable resources to renew
themselves, and not to exceed the capacity of the ecosystem to absorb waste.

2.2. Principles of Sustainable Development: Sustainable development is based on a set of basic
principles, which are as follows (Center for Scientific Production, 2005, pp. 83-85):

— Using the systems method in preparing and implementing sustainable development plans: The
systems method is a prerequisite for preparing and implementing sustainable development plans, due
to the fact that the human environment is a subsystem of the total system, and therefore sustainable
development works through this method to achieve subsystems in a way that leads to the balance of
the Earth's environment in general. This method is an integrated method that aims to preserve the
lives of communities in all economic, environmental and social aspects without negative adverse
effects between these aspects. One of the environmental problems associated with economic
development, for example, is the agricultural policies applied in many countries of the world, which
mainly affect soil degradation.

— Popular participation: achieving sustainable development requires providing an appropriate
form of decentralization that enables official, popular and civil bodies and the population in general
to participate in the preparation, implementation and follow-up of their plans. This concept is called
development from below.

The role of local governments can be summarized as follows:

* Limit the increase in global warming.

* Management and treatment of environmental, commercial and industrial waste.

* Reducing the emission of gases that affect the ozone layer.

* Reducing consumption of oil derivatives.

* The principle of dynamic optimization of economic resources.

* The principle of the longevity of economic resources, and the strategic planning of these
resources.

* The principle of ecological balance and biodiversity.

= The principle of preserving the attributes and characteristics of nature, as well as the
identification and development of production, investment and consumption structures.

3. Challenges of sustainable development. There are some obstacles that prevent the adoption of
sustainable development plans and programs, perhaps the most important of which are the following
(Youstawi, Makhloufi, 2017, pp. 121-122):

— Lack of financial resources: The low status of infrastructure in many countries and the
difficulty of finding the necessary sources of financing to achieve sustainable development.

— Debt: It represents one of the most important obstacles to the success of sustainable
development plans and leads to a negative impact on poor communities in particular, and the
international community in general, where debt and its service burdens constitute a great burden on
the economies of countries.

— Population inflation: Irrational, especially in the cities of developing countries, deteriorating
living conditions in informal areas and increasing demand for resources and health and social
services.

— Limited natural resources and their misuse: their continued depletion to support current
production and consumption patterns, which increases the depletion of the natural resource base and
hinders the achievement of sustainable development.
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— Lack of modern technologies: the technical expertise necessary to implement sustainable
development programs and plans.

The second axis: Generalities about Islamic financial engineering.

1. The essence of Islamic financial engineering.

1.1 Definition of Islamic financial engineering (Miftah, Omari, 2012, p. 231): Financial
engineering is the design, development and equipping of innovative financial technologies and the
formulation of practical solutions to financial problems.

As for Islamic financial engineering, it is defined as a set of activities that include the design,
development and implementation of both innovative tools and processes, in addition to formulating
creative solutions to financing problems, all within the framework of the directives of Islamic Sharia.
Its products are characterized by combining legitimate credibility and economic efficiency, as they
are most compatible with Sharia, which calls for getting out of the jurisprudential dispute. This
definition is the same as the aforementioned definition of financial engineering, but it added to it the
need to abide by Islamic law. Accordingly, the fields of Islamic financial engineering are:

— Creating new financial instruments.

— Innovating new financing mechanisms.

— Innovating new solutions for financing management.

— The innovations referred to above, whether in financing tools or operations, should be Sharia-
compliant, while staying as far as possible from jurisprudential differences, which will distinguish
them from Sharia credibility.

The person in charge of development and innovation in traditional financial engineering is
sufficient to have experience in financial transactions and operations, while the person in charge of
Islamic financial engineering is required to be familiar with the purposes of Sharia and the
jurisprudence of Islamic transactions in addition to his experience and understanding of financial
operations.

1.2. Characteristics of Islamic Financial Engineering. Islamic financial engineering is
characterized by a set of characteristics, the most important of which are: (Yousfawi, Makhloufi,
2017, pp. 21-22).

— Real innovation instead of imitation: The diversity available in Islamic financial products is
considered real and not formal as in the tools of financial engineering, as each of the tools of Islamic
financial engineering has a contractual nature and characteristics that distinguish it from other tools,
whether it is related to the risks of guarantees or pricing, and this is from the point of view that what
is meant by financial engineering is what meets the real interest of economic dealers in the markets
and not just a fictitious contract, and this confirms the added value of innovation.

— Islamic law instead of positive legislation: Islamic financial engineering is concerned with
Islamic legislation, through which it derives various principles and foundations in the design of
financial products, in accordance with the provisions of Islamic law and away as much as possible
from the existing jurisprudential differences. The basis of Islamic financial engineering is the
principle of risk sharing, that is, burden sharing between various parties, not the principle of
preventing risks and transferring them to other parties, which is the basis of financial engineering.
The primary goal of Islamic financial engineering is to manage liquidity through the use of funds in
financing operations, while the goal of traditional financial engineering is to manage risk by finding
financial instruments that lead to quick profit and less risk.

2. Objectives and Principles of Islamic Financial Engineering.

2.1. Objectives of Islamic Financial Engineering: Islamic financial engineering seeks to achieve
the following objectives:

— Providing high quality Islamic financial products that are considered as a legitimate alternative
to traditional financial products that are characterized by legitimate credibility. Achieving economic
efficiency, financial engineering products can increase economic efficiency by expanding investment
opportunities in risk sharing, and reducing transaction costs.
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— Achieving rewarding returns for investors and diversifying sources of profitability contribute
to the revival of the economy by benefiting from capital that is reluctant to participate in projects
funded by usury. Assist in managing and achieving alignment between returns, risk and liquidity of
companies and financial institutions.

— Assist in the development of protected and global capital markets through the creation of
Islamic securities.

— Providing stable and real financing from resources already in the economic cycle, which
reduces inflationary effects.

— Providing innovative legitimate solutions to financing problems.

— Minimizing investment risks.

2.2. Principles of Islamic Financial Engineering: There are four special principles of Islamic
financial engineering, which can be mentioned below: (Boukhdouni, Hiba, 2016, pp. 25-27).

— Market Awareness: By market awareness, we mean that the needs required by the market are
known to those who innovate and develop instruments and securities in addition to achieving mutual
consent between all parties, because financial engineering aims to meet the different needs of all
economic agents while benefiting all these agents.

— Disclosure: Disclosure is intended to indicate the transactions that can be performed by those
tools that are innovated or developed in order to fill the gaps that manipulators or speculators can
implement to use these tools to achieve goals that were not originally intended or to circumvent usury
or gambling, noting that adherence to Islamic law, i.e. the advantage of the Sharia credibility of
Islamic financial engineering, constitutes in this regard a safety valve because of the discipline of the
rules of Islamic law.

— Capability: We mean the ability to have a capital capacity that enables purchasing and dealing.
To abide by the Islamic Sharia in dealing: Thus, not dealing with prohibited tools and transactions
such as: selling the sample, usury and gharar.

The third axis: The role of Islamic financial engineering and its products in facing the challenges
of sustainable development.

1. The role of Islamic financial engineering in the development of financial products.

1.1. The importance of developing Islamic financial products: The importance of product
development in the Islamic financial industry is as follows: (Boukhdouni, Hiba, 2016, pp. 8-10).

— Diversifying the sources of profitability of the financial institution.

Avoid obsolescence of existing products to maintain growth.
Reducing investment risks by diversifying its formulas and sectors.
Supporting the competitive position of the financial institution in the market.

— Increasing the expertise of the institution and the continuity of its vitality.

Islamic financial institutions need a portfolio of financial tools and products that allow them
sufficient flexibility to respond to the various requirements imposed by economic variables. There is
no single product that meets these requirements. Hence the need for financial engineering according
to the Islamic approach. A group of researchers and veterans specializes in designing and creating
financial instruments that combine legitimate credibility with economic efficiency.

1.2. Islamic financial engineering approaches used to develop its financial products: Islamic
financial engineering can have several approaches, which vary according to the methods that can be
used by Islamic financial institutions in establishing this engineering, but they often do not deviate
from the following two approaches: (Yousfawi, Makhloufi, 2017, pp. 127-128).

1.2.1. Simulation approach: It means that the required result is predetermined from the product
of Islamic financial engineering, which is usually the same result achieved by the traditional product,
and regardless of the legitimate judgment of these products, as it raises a lot of controversy, the
methodology it follows is based on imitation and simulation of traditional financial products.

1.2.2. The approach of originality and innovation: This approach aims to develop Islamic
financial products by searching for the actual needs of customers and working to design products
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suitable for them, provided that they are compatible with the principles of Islamic financial
engineering, that is, creating an Islamic financial engineering industry. This approach requires
continuous study of customer needs and working to develop the technical methods necessary for
them, in order to ensure the economic efficiency of financial products. It also requires setting clear
foundations for an Islamic financial engineering industry independent of traditional financial
engineering.

There is no doubt that this approach is more expensive than imitation and simulation, but in turn
it is more feasible and more productive, as the cost is often high at the beginning of application and
then decreases. On the other hand, this approach preserves the originality of Islamic financial
institutions, and allows them to benefit from the products of the traditional financial industry as long
as they meet the requirements of Sharia credibility. This also helps to complete the knowledge system
of the Islamic financial industry.

2. Islamic Financial Engineering Products:

2.3. Financing Products: The most important of these products are as follows: (Obaid, Jaaz, 2015,
pp. 110-111).

2.3.1. Bank Tawarruq: Tawarruq is defined as "owning assets at a deferred price and then selling
them at a current price to others who bought from it, and Tawarruq is related to paper, and it is so
called because the buyer who buys the reputation does not mean the reputation, but rather the paper,
which is silver, that is, he wants money, not reputation." Tawarruq is a financing mechanism through
which the Tawarruq (the money seeker) can buy a reputation at a deferred price, and then sell it at a
current price to a party other than the one from which it was previously purchased, and thus the
Tawarruq may obtain the necessary financing by selling the immediately owned reputation, provided
that he pays its deferred price as agreed. As for bank securitization, it is the financing mechanism
through which the Islamic banking customer buys a reputation from the latter on a term basis,
provided that he sells it immediately to a party other than the first seller, so that this financing formula
is a mechanism for a crop to obtain the cash liquidity that the customer needs.

2.3.2. ljarah described in the Liability: The Ijarah described in the Liability is considered among
the financial products adopted by Islamic financial institutions to meet certain needs, and it has been
defined as one of the contracts: "in which the lessor is obligated to provide a benefit that is fully
described — in terms of peace — whether it is an in-kind benefit such as the lease of a described car or
the benefit of a person such as sewing and education, and it is not a condition that the lessor is the
owner of the benefit at the time of the contract, but it is added to the future to be owned for
implementation."

2.3.3. Negotiable certificates of deposit: Negotiable certificates of deposit are securities issued by
banks in exchange for investment deposits deposited with them, as they are based on speculation as
the holder is speculative, and they give the holder the right to obtain profit before the maturity date
of the security and in the agreed proportions, and they also give him the right to sell it in order to
obtain the liquidity he needs during its maturity period.

This type of bank certificate contributes to:

— Providing a long-term source of financing in Islamic banks, which gives them the ability to
achieve their economic and social goals.

— Relieving Islamic banks of the burden of idle balances without operation, which represents a
burden on net profits for operating deposits, by linking resources to uses.

— Achieving the desire of the owners of funds to have the ability to recover their funds in a short
period of time without affecting the ability of Islamic banks to direct these funds to long-term
investment projects.

— It gives money owners the opportunity to choose the activity that suits their desires.

— Helps to provide Islamic financial markets if widely used.

2.4. Islamic financial derivatives: (Abdel Haq, Bani Amer, 2014, pp. 27-28). Financial derivatives
were created for the purpose of hedging and risk management, which are financial instruments whose
value depends on the price changes of another financial asset called the underlying instrument (Sous-
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jacents). They are called derivatives because they are financial contracts whose value is derived from
the current prices of the financial or in-kind assets under contract (such as stocks, bonds, foreign
exchange...), with the aim of avoiding the risks of the expected change in the prices of those assets.
These are futures contracts, futures contracts, option contracts and swap contracts.

A forward contract is a contractual agreement between the seller and the buyer to exchange a
certain asset at a future date at a specified price and quantity when the contract is concluded. As for
future contracts, they are legal (official) contracts that are traded in regulated markets to confirm an
undertaking to deliver to the buyer or receive from the seller, for an agreed quantity and quality of a
specific investment asset at a specific time and place in the future. All estimates are made according
to market expectations at the time of delivery. Options are contractual agreements under which the
seller (the issuer of the option) grants the right but not the obligation to the buyer (the subscriber of
the option) to sell or buy a financial instrument at a predetermined price on a specified future date or
at any time during the time period ending on that date. A swap contract is an agreement between two
or more parties to exchange a series of cash flows during a future period.

Islamic economists have not allowed dealing in financial derivatives, but through the use of
Islamic financial engineering, alternatives can be found that are subject to Sharia controls, and the
need for Islamic financial derivatives arises despite the jurisprudential dispute it raises in two aspects:

— The first aspect: The need for Islamic financial institutions to adapt to the reality of the global
financial system, which is characterized by fluctuations in prices, including interest rates, prices of
stocks and bonds, and prices of goods and services. This calls for taking positive action towards these
fluctuations instead of Islamic financial institutions and even other business institutions incurring
losses as a result of risks that were in no way caused by them.

— The second aspect: Preserving the authenticity of Islamic financial institutions and ensuring
their competitiveness requires adopting new innovations and adapting them to the controls of the
Islamic financial industry or finding legitimate alternatives that achieve the same advantages as those
achieved by traditional tools.

The development of Sharia-compliant Islamic financial derivatives has become an urgent
necessity for Islamic finance. One of the aspects of Sharia-compliant futures contracts is peace
contracts. As for future contracts, they have been adapted within the framework of the Istisna
'contract. The purchase option has also been adapted within the framework of the sale of the deposit,
where the person enters into the necessary contract and stipulates for himself the right to terminate
his will within a known period, which provides an opportunity to hedge in obtaining a commodity
from which it is hoped to profit. He has the right to offer the option to another party during the term
of the contract without having to be associated with profit because that drops the option. The deposit
1s considered part of the price of the commodity paid by the buyer to the seller as compensation for
his imprisonment of his commodity, as it falls within the price agreed upon in the contract in the case
of implementation and is a right for the seller if the buyer waives his right to implement. As for the
put option contract, it is an obligation, guarantee or guarantee. The owner of the securities who pays
the commission in exchange for having the right to sell in the agreed period, protects his property
(from securities) by buying an obligation from the other party to guarantee these securities by buying
them if the first party wishes.

3.The importance of Islamic financial engineering in achieving sustainable development.
Research and development, which are the subject of financial engineering, complement the
knowledge system of Islamic economics and keep pace with developments in financial sciences.
Therefore, the presence of knowledge of Islamic financial engineering helps to find the administrative
cadres required by Islamic banking, which combines Sharia knowledge and Islamic banking
experience. This importance is represented in: (Miftah, 2012, p. 235). Most of the existing financing
tools are those that were developed centuries ago, and they were concerned with the needs of societies
at the time, but the financing needs of individuals and institutions at the present time are constantly
increasing and affect the rights of subsequent generations, which requires finding what meets those
financing needs within the framework of commitment to halal and Islamic Sharia controls in order to

16



ELMI TODQIQAT Beynoalxalq Elmi Jurnal. 2026 / Cild: 6 Say:: 1/ 9-22 ISSN: 3104-4670
SCIENTIFIC RESEARCH International Scientific Journal. 2026 / Volume: 6 Issue: 1/9-22 e-ISSN: 2789-6919

take into account the coverage of the needs of future generations, and here the importance of Islamic
financial engineering in achieving this. Take advantage of developments in global markets and try to
benefit from them instead of taking neutral positions towards them, and this serves the technological
dimension, which represents an important aspect in sustainable development. Ensuring the continuity
of the Islamic financial system as a whole while benefiting all its parts while preserving its
authenticity by adhering to the Sharia controls that guide its course.

Lifting the embarrassment and hardship of Muslim dealers who deal in financial contracts with
their modern developments, and in order for Islamic jurisprudence to have a strong presence in the
economic arena, as financial transactions, even if the purposes of those involved in them, do not go
beyond the meanings of acquiring, requesting livelihood, developing money and eliminating worldly
and other needs, but the characteristic of its means is development and change according to place and
time, current conditions, and customs, etc., and this requires not to close the door of diligence in
adapting existing contracts or developing them or finding other novelties because of this hardship and
embarrassment for people. If we consider jurisprudential adaptation as part of financial engineering,
it may be the basis for the development of many financial contracts in order to move away from what
is not permissible in Islamic law. The nature of the work of the institutions that conduct financial
contracts, especially the banking work that operates according to the financial intermediation model
with its various mechanisms, requires the development of new developments attached to them or new
ideas that enable them to be applicable, given that many traditional financial contracts cannot be dealt
with by banks. The fourth axis: The development of the Islamic Sukuk industry and its importance in
achieving sustainable development.

1. What are Islamic financial instruments:

1.1. The concept of Islamic Sukuk: Sukuk are defined as: documents of equal value representing
common shares in the ownership of notables, benefits, services, or private investment activity, after
collecting the value of the Sukuk, closing the subscription door, and starting to use them in what they
were issued for (Taqi Al-Din, Lutfi, 2016, pp. 49-51). It is also defined as: the conversion of sharia-
accepted assets into financial instruments that are separated from the originator and are negotiable in
a financial market, provided that their place is often private, with specified deadlines with an
unspecified return, but not free of risk. Islamic Sukuk expands the financing activity of Islamic banks,
through which some income-producing assets such as Ijara Sukuk are securitized. It also enables
investors to enter large and strategic projects and obtain profits in legitimate ways, in addition to the
possibility of easily liquidating them in the secondary market.

1.2. Characteristics of Islamic Financial Instruments: Islamic Sukuk is a security with
characteristics that distinguish it from other traditional securities because of some of the sublime
features that it possesses resulting from the Sharia law that governs it, but this does not mean that it
is completely different from traditional securities, but the difference lies in the essence and structure,
and among the characteristics that are unique to Islamic Sukuk from others: (International Islamic
financial Market, 2016, p. 05).

Islamic Sukuk is a security based on Sharia principles and controls, representing common
ownership in assets without ownership of the disposal, based on the principle of vesting profit and
bearing loss, bearing the burdens of ownership, the instrument is a security to prove the right, the
absence of the guarantee of the speculator, agent or partner, Islamic Sukuk are issued by an entity
that owns or wishes to own assets, representing an efficient investment instrument, issued in equal
and indivisible categories and with different and varying terms, negotiable in principle.

1.3. Types of Islamic Sukuk: Islamic Sukuk vary according to the mechanisms of their issuance,
which are carried out according to Islamic financing formulas, and they can be classified as follows:
(International Islamic financial Market, 2017, p. 2).

1.3.1. Mudaraba Sukuk: Mudaraba Sukuk: represent negotiable securities and are offered on the
basis that the issuing company manages the work according to the nature of the mudaraba, in which
the owners represent the owners of the capital while the investor represents the mudaraba worker, and
their owners obtain a common percentage of the profit, and they meet the conditions of the mudaraba
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contract of offer and acceptance, and the information of the capital and the profit percentage, and
among the finest of these Sukuk we find: commercial mudaraba sukuk, agricultural mudaraba
Sukuk...etc.

1.3.2. Musharaka Sukuk: They are documents of equal value issued to use their proceeds in the
establishment of a project, the development of an existing project, or the financing of an activity. The
project or the assets of the activity become the property of the Sukuk holders within the limits of their
shares. Sukuk are managed by appointing one of the partners or others to manage them.

1.3.3. Salam Sukuk: This formula allows the bank to buy from the customer at a price in the case
of a commodity described in the deferred delivery to a specific date and has different uses in
financing, the most important of which is related to the financing of agricultural and industrial activity
and production, by providing the cash necessary for agriculture or industry.

Salam Sukuk are short-term bonds that represent an investment process by which the seller of the
commodity or asset is oil, for example, and the buyer in the form of a salam (brokerage company,
banks or those with whom the government spends, in his capacity as manager of the Islamic Salam
Sukuk portfolio, and the buyer or holders of the Sukuk, where the portfolio collects the value of the
Sukuk from the buyer and pays the price of the commodity now to the government and receives the
commodity or its value later.

1.3.4. Agricultural Sukuk: They are documents of equal value issued for the purpose of
agricultural financing, and their holders have a share in the resulting crop.

1.3.5. Musagah Sukuk: They are those whose purpose is to water and care for fruit trees and whose
owners receive a share of the fruits.

1.3.6. Mugharasah Sukuk: They are documents of equal value issued for the use of their proceeds
in planting trees and in the works and expenses required by this planting on the basis of the
Mugharasah contract, and the Sukuk holders shall have a share in the land and planting.

1.3.7. Istisna 'Sukuk: They are documents of equal value issued for the use of the proceeds of
subscription in the manufacture of a commodity and the manufacturer becomes the property of the
Sukuk holders. Istisna 'Sukuk are like peace Sukuk, but their price may be postponed, and the sale in
both cases is still in the custody of the manufacturer or seller in peace, so these Sukuk are considered
non-salable or non-tradable in the event that the Sukuk is issued by one of the parties, the seller or
the buyer, as they are investments held until their maturity date.

1.3.8. Murabaha Sukuk: They are documents of equal value issued to finance the purchase of the
Murabaha commodity, and the Murabaha commodity becomes owned by the holders of the Sukuk.
These Sukuk are based on the principle of Murabaha, which produces a debt owed by the issuer of
the Sukuk. When the Sukuk becomes the judgment of the debts, it is not permissible to trade it at a
higher or lower value than its value, because debts are settled by the like.

1.3.9. ljara Sukuk: They are securities of equal value that are negotiable and represent the
ownership of leased property, benefits or services and take the provisions of Islamic jurisprudence as
their main reference.

2.The development of the Islamic Sukuk industry in the world for the period (2001-2016): The
Islamic Sukuk industry in the world has developed significantly during the past recent years, as it has
witnessed an accelerated growth in the volume of Sukuk issues, with a total value of $856 billion
during the period from January 2001 to December 2016, as shown in the following table:

18



ELMI TODQIQAT Beynoalxalq Elmi Jurnal. 2026 / Cild: 6 Say:: 1/ 9-22 ISSN: 3104-4670
SCIENTIFIC RESEARCH International Scientific Journal. 2026 / Volume: 6 Issue: 1/9-22 e-ISSN: 2789-6919

Table 01: Value of Total Issuances of Islamic Sukuk in the World for the Period (2001-2016)
(Unit: Million USD)

Years Total Issuance Value Years Total Issuance Value
2001 1172 2010 53125

2002 1371 2011 93573

2003 7207 2012 137599

2004 9465 2013 135870

2005 14008 2014 108300

2006 33607 2015 60693

2007 50041 2016 88279

2008 24337 Total 856718

2009 38070

Source: Prepared by the researchers based on: International Islamic financial Market, 2016, p.
5; International Islamic financial Market, Sukuk Report, 2017, p. 2.

According to the previous table, it is noted that the value of issuances did not exceed one and a
half billion dollars in 2001, and then gradually began to rise to reach about 50 billion dollars in 2007,
but by 2008 and as a result of the global financial crisis, the value of Sukuk issuances witnessed a
significant decline to reach 24 billion dollars, but quickly rose again to witness record issues in 2012 -
2013, reaching their maximum value estimated at about 137 billion dollars in 2012, while the Sukuk
market slowed down In 2014 to more than $100 billion of issuances, 2015 also witnessed a significant
decline in issuances to only $60.6 billion of Sukuk, a significant decrease of 43% compared to 2014,
due to the uncertainty in the global financial system, the sharp decline in oil prices, which had an
impact on the issuance of Sukuk to some extent, in addition to the strategic decision of Bank Negara
Malaysia (BNM) to stop issuing short-term investment sukuk and shift the focus to liquidity
management in Islamic banks — but this does not. It can be considered a weakness in the Sukuk
market. This cannot be considered a weakness in the Sukuk market, but a change in strategy.
However, the entry of other issuers such as energy production companies, small enterprise entities
and others kept the Sukuk market active, as it rose in 2016 to $88.27 billion (International Islamic
financial Market, 2017).

Among the top issuing countries, Malaysia occupies a leading position in the market and the
dominant player, with a market share of 65.4% as of 2016, followed by the United Arab Emirates
(8%), Saudi Arabia (7%), Indonesia (5%), Bahrain (3%), Qatar (3%) and Turkey (2%), as shown in
the following figure:

Figure 1. Ratios of Islamic Sukuk issues in the world by countries for the period (2001-2016).

ftregopEcrceEe
@

Source: Prepared by Researchers International Islamic financial Market, 2017, pp. 22-26.
It is also noted that the number of countries that issue Sukuk annually increases — directly or

indirectly — which in turn leads to the continued progress of the Sukuk market (Al-Hunaiti, 2015, p.
34). Another encouraging development is that the number of issuers around the world recognize
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Sukuk as a viable alternative source of financing infrastructure development, project financing,
capital adequacy, budget requirements and others.

3. The Importance of Islamic Sukuk in Achieving Sustainable Development. The spread of Islamic
Sukuk and the racing of the world to issue them has marked the beginning of a new phase in which
the transition is made from the paper economy and credit markets to the real economy, which is linked
to goods and services. Through Sukuk, the financial savings in the hands of individuals, which are
unemployed in carrying out their economic function and developmental role, are mobilized, leading
to their investment in the agricultural, industrial and commercial fields, which reflect the extent of
progress and underdevelopment in the country. Based on what has been mentioned among the types
of Islamic Sukuk and their advantages, it is clear that the process of demonetization provides several
advantages that can be summarized as follows: (Al-Hunaiti, 2015, pp. 159-160).

— Equity processes help in harmonizing the sources and uses of funds, which contributes to
reducing the risks of asymmetry between the terms of resources and their use.

— Securitization increases the facility's ability to increase its activity without the need to increase
its capital.

— Equity operations provide various investment opportunities for individuals, institutions and
governments in a way that enables them to manage their liquidity profitably.

— Securitization operations help in GDP growth without the need for additional investments.

— Expropriations increase the degree of deepening of the financial market.

— It does not deal with debt, but encourages and stimulates the circulation of ownership
instruments widely, and is developed from investment formulas, whenever it serves the real exchange
of goods and services, which leads to linking the real economy with the financial economy.

— Reducing inflation, through the contribution of these tools to provide the liquidity and long-
term financing necessary to create new investment opportunities.

— They offer a good channel for investors who want to invest their surplus money, and at the
same time want to get their money back easily when they need it, because these instruments are
supposed to have a secondary market in which to sell and buy.

— Providing enormous opportunities to repay the deficit in the state budget by providing real
resources that do not negatively affect the general level of prices and thus enable it to finance basic
development projects inexpensively.

— The diversity and multiplicity of investment instruments, there are types based on donations,
charity and charity, and methods of financing based on participations (charitable and investment
instruments), and this provides more opportunities and areas for financing small and medium
enterprises.

— Investment instruments are based on feasibility studies from an economic point of view, and
on halal from a legal point of view. This means that projects, when studied, are subject to Islamic
priorities of necessities, needs and improvements, which achieves an optimal allocation of resources.

— Investment instruments contribute to eliminating the problem of unemployment, increasing
the level of employment and operating idle funds, as these instruments fulfill the wishes of investors
and savers alike.

— Islamic Sukuk are a tool that can be exploited to finance infrastructure and development
projects and mega projects that require large capital to be established, thus achieving benefits for both
the issuer and the investor.

Conclusion

Results of the study. Through this study, a number of results were reached, the most important of
which are: Financial engineering products can increase economic efficiency by expanding investment
opportunities in risk sharing and reducing transaction costs.
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Islamic financial engineering attracts capital that is reluctant to participate in usurious projects by
creating Islamic financial products characterized by legitimate credibility, which in turn contributes
to the revival of the economy.

Islamic Sukuk provide stable and real financing from resources already in the economic cycle,
which reduces inflationary effects and achieves a balance between the financial and real economy
departments.

The diversity available in Islamic financial products is real and not formal as in the tools of
financial engineering, as each of the tools of Islamic financial engineering has a contractual nature
and characteristics that distinguish it from other tools, whether it is related to the risks of guarantees
or pricing, and this is from the point of view that what is meant by financial engineering is what meets
the real interest of economic dealers in the markets and not just a fictitious contract, and this confirms
the added value of innovation. Islamic financial engineering, through its financial products, enables
directing funding to invest in areas that benefit society, and this is the most important advantage of
Islamic finance in the field of sustainable development. Money is the money of society, and from this
point of view, it must be directed to serve all members of society by establishing projects that do not
harm the present or future society, and no party can claim to bear the loss alone and thus act in a way
that achieves the benefit alone, even if harm is caused to others. The investor, in the event of loss,
does not lose any capital, and the financiers do not lose more than the money they contributed to the
investment subject of loss, and as long as this is the case, it can be said that Islamic finance is directed
to activities that do not harm to society, and there is no harm if funding is directed to those activities.

Recommendations of the Study. Depending on the findings, the following set of recommendations
were proposed: Giving confidence in the outputs of Islamic financial engineering and giving it
legitimacy and credibility, by unifying the legal fatwas that relate to it and obliging Islamic financial
institutions to comply with the decisions issued by jurisprudential councils.

Adopting innovative financial models and products that enjoy legitimate credibility and economic
efficiency, as they represent great growth opportunities for Islamic financial institutions, and the latter
gain through these models’ competitive advantages that enable them to compete with the products of
their traditional counterparts.

Relying on Islamic financial engineering effectively in creating a variety of the strongest, most
successful and legitimate financial instruments, in order to re-purify and pump halal funds by the
Islamic financial market and finance constructive and successful projects, which leads to the efficient
use of economic and human resources to ensure that the needs of society are met in the present and
the future fairly.

The need to establish an Islamic financial market that enjoys all elements and innovative financial
products in order to reduce risks and stimulate growth and economic stability as one of the pillars of
achieving sustainable development.
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Tarixi yaddasin qadin simasi: Elcin Hiiseynboylinin
“Parixan” romaninda miibarizs va qisas motivlori

Xiilasa

Azorbaycan tarixi roman ananasi gadin obrazlarinin toqdiminds miihiim rol oynayir vo bu obrazlar
fordi talelorin badii togdimati ilo mohdudlagmir. Onlar hom ds ictimai-siyasi proseslorin tohlili, tarixi
yaddasm qorunmasi vo milli kimliyin formalasdirilmasinda vasito rolunu oynayir. Tarixi
soxstyyatlorin badii transformasiyast qadinin comiyyat i¢indoki rolunu va daxili alomini oks etdirir.
Bu kontekstde qadmn simasinda ifads olunan miibarizo vo qisas motivlari tarixi hadisalor qarsisinda
fordin se¢imloari, ziddiyyatlari va daxili konfliktlorini gdstoron miithiim elementlordir.

Moqalods Elgin Hiiseynboylinin “Parixan” romani niimuna kimi gotiiriilmiisdiir. Osordo Porixan
obrazi siyasi vo sosial miihitlo six bagh olaraq togdim edilir. Onun miibarizs ruhu, strateji zokasi vo
gisas arzusu qadin obrazmin tarixi hadisolordo aktiv istirakini niimayis etdirir. Porixan kollektiv
yaddasm qoruyucusu va ictimai-siyasi doyisikliklorin faal istirak¢ist kimi do toqdim olunur. Roman
gadin simasinda tarixi yaddasin, miibarizo va qisas motivlorinin estetik vo ideoloji tozahiirlorini ortaya
qoyur. Bu aragdirma gostorir ki, Azarbaycan tarixi romaninda qadin obrazinin todqiqi gender, sosial
va tarixi kontekstlorin tohlilindon kegmalidir.
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The Female Face of Historical Memory: Motifs of Struggle
and Revenge in Elchin Huseynbayli's Novel "Parikhan"

Abstract

The tradition of Azerbaijani historical novels plays a significant role in the depiction of female
characters, and these portrayals are not limited to the artistic representation of individual destinies.
They also serve as means of analyzing socio-political processes, preserving historical memory, and
shaping national identity. The literary transformation of historical figures reflects both the social role
of women and their inner world. In this context, the motifs of struggle and revenge embodied in
female characters represent crucial elements that illustrate individual choices, contradictions, and
internal conflicts in the face of historical events.

This study takes Elchin Huseynbayli’s novel Parykhan as a case study. In the novel, the
protagonist Parykhan is depicted in close connection with the political and social environment. Her
spirit of struggle, strategic intellect, and desire for revenge demonstrate the active participation of the
female character in historical events. Parykhan is also presented as a guardian of collective memory
and an active participant in socio-political changes.
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The novel reveals the aesthetic and ideological manifestations of historical memory, as well as the
motifs of struggle and revenge, through the female protagonist. This research demonstrates that the
study of female characters in Azerbaijani historical novels requires analysis from gender, social, and
historical perspectives.

Keywords: Azerbaijani historical novel, female character, historical memory, struggle motif,
revenge motif, Parykhan

Giris

Odobiyyat tarixi yaddasin qorunmasinda, ictimai-sosial proseslorin badii sorhindo miihiim rol
oynayir. Tarixi hadisalorin badii matnlords oks olunmasi kegmisin emosional-estetik doyarlondirme
ilo yadda saxlanmasina sorait yaradir. Bu monada oadobiyyat kollektiv yaddasin formalagsmasinda
vasitogi, ictimai tofokkiiriin inkisafinda mihiim tosir mexanizmidir. Yazig1 tarixi materiali
sonatkarligla emal edorok oxucunu dovriin monavi-psixoloji miihiti ilo tanis edir. Beloliklo, adabiyyat
tarixi faktlarin bodii interpretasiyasi yolu ilo milli kimliyin qorunmasina xidmet edir, miiasir
oxucunun tarixi doyarlori monimsomasindo miihiim funksiyani yerino yetirir. “Indi nosr, seir vo
dramaturgiya 6z on yaxsi niimunslori timsalinda ke¢misin miqyash hadisalorine yenidon qayidir,
tarixdo do soxsiyyat vo epoxa, “mon” vo zaman miinasibatlorinin avvalini, kokiinii axtarir, comiyyat
vo xalq qarsisinda cavabdehlik problemini tarixi-epik mévzunun aynasinda va simaginda tohlilo calb
edir” (Qarayev, 1985). Tarixi movzulu asarlor ford vo comiyyat miinasibatlorini, hakimiyyat vo taleyi,
kisi vo qadin diinyalarinin toqqusmasini da 6zilinds ehtiva edir. Yazi¢1 tarixi siijet iizorindo qurdugu
badii konstruksiyada fordi psixologiyani vo ictimai miihitin tosirini agmaga ¢alisir. Bu baximdan
tarixi asorlor ke¢misin sonotkarliqla badii oks-sadasi, insan vo comiyyat dialektikasinin tohlili iigiin
zongin materialdir. “Tarix¢i zamana “olub”, “bag verib” prizmasindan baxir. Yazig1 iso tarixo “belo
do ola bilordi, “belo do miimkiin idi” bucagindan yanasir” (Dan, 2018). Tarixin sort qanunlari
qarsisinda gadin hom qurban, hom do miiqavimot gostoron simadir. Bu baximdan tarixi roman janr1
qadin taleyini, onun ictimai-siyasi miihitdoki mévqeyini vo daxili diinyasinin miirokkab gatlarin
tohlil etmok {i¢lin genis imkanlar yaradir. Qadin obrazlari vasitasilo yazigilar tarixi dovrlorin sosial-
siyasi panoramini canlandirir, fordi talelorin arxasinda gizlonon iimumbasori problemlori iizo
cixarirlar. Xiisuson son dovrlorde yazilan tarixi romanlarda qadin obrazlarmin da daha canli vo
xarakter soviyyasing yliksalocok tosvirloring rast golinir. Bu yanagma tarixi roman janrmi gender
miinasibatlorinin, sosial adalat vo azadliq ideyalariin badii diskursu soviyyasing yiiksaldir. “Bu giin
adobiyyatsiinasligimizda tarixi movzularin iglonmosino miinasibatdo yaranmis fikir aydinligi ¢oxillik
kollektiv amayin mahsulu kimi meydana ¢ixmigdir” (Axundlu, 1998).

Azorbaycan nosrindo qadin obrazlarinin tarixi hadiselor fonunda toqdimati miixtalif
istigamatlordo aragdirilsa da, son dovrlordo bu movzu daha ¢ox gender yanasmasi, hakimiyyat
miinasibatlori vo yaddas problemi kontekstinds aktuallasmaqdadir. Tarixi soxsiyyatlorin badii obraz
kimi togdimati, onlarin daxili alominin toqdimi yazigiya genis yaradiciliq imkanlar1 verir. “Xiisuson
nosrimizin son vaxtlaradok diqqgot yetirmodiyi bir sira mdvzular son Miistoqillik dovrii Azarbaycan
romani dovriin adabi prosesindo 6nomli yer tutmusdur” (Axundlu, 2005). ©n miihiim moqamlardan
biri do qadinlarin tarixin passiv miisahidociliyindon ¢ox aktiv istirak¢isi kimi toqdim edilmaosidir.
Onlarin zokasi, miibarizo iradosi, siyasi hadisalordo rolu hom ictimai diisiinco, hom do odobiyyat
miistovisinds yeni baxis bucaqlari yaradir. “Tarixi romanlarda asas konflikt tarixi soxsiyyatlo homin
dovriin hakim qlivvelari vo hakim ideologiyasi arasinda bas verir” (Yusifli, 1986).

Mbohz bu kontekstdo gadinin miibarizo ozmini, hakimiyyst ugrunda miicadiloesini vo qisas
motivlorini tarixi yaddasin qadin simasinda gérmok miimkiindiir. Bu istiqgamoti aydinlasdirmaq tigiin
biz miiasir dovr nosrimizdo tarixi roman janrima on ¢ox miiraciot edon yazigilardan biri Elgin
Hiiseynboylinin tarixi moévzudan qaynaqlanan “Porixan” romanina miiracist etdik. Osordo Porixan
obrazi vasitosilo qadinin hakimiyyot, miibarizo vo qisas arzusu kimi moqamlar1 badii sokildo inikas
etdirilmisdir.
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Tadgiqat

Azarbaycan tarixi romanlarinda qadin obrazlarinin yaradilmasi fordi talelorin badii togdimat ilo
mohdudlasmadan ictimai-siyasi proseslorin mahiyyatini, tarixi yaddasin miixtolif qatlarin1 da oks
etdirir. Qadinin comiyyotdoki movqgeyi, onun hakimiyyot miinasibatlorindo istiraki, sosial-moadoni
mohdudiyyatlor qarsisinda miibarizosi yazigilarin digqet morkozindo saxladiglari moévzulardan
biridir. “El¢in Hiiseynbayli bir sira asarlorinds tarixi hadisolori mévzu obyekti kimi segorok maraql
badii asarlor yaratmaga miivoffoq olmus yazigilardandir” (Ramiz, 2019). Onun yaradiciliginda tarixi
material yaziginin fordi toxoyyiilii, psixoloji miisahidolori vo modoni yaddasa istinadlar1 ilo
zonginloagdirilir. Miiallif tarixi hadiselorin fonunda fordlorin talelorini, insan xarakterlorinin miirakkab
qatlarin1 agmaga, zamanin ictimai-siyasi realliqlarini adobi diskursla uzlagdirmaga nail olur. Bu
xtisusiyyat El¢in Hiiseynbaylinin tarixi roman ananosing gotirdiyi yeni badii nofas va fordi iislubun
gostoricisi kimi doyorlondirilo bilor. Yaziginin “Porixan” romani da mohz bu kontekstdo xiisusi
ohomiyyot dasiyir. Osorde togdim edilon gadin obrazi Porixan tarixi yaddasin qoruyucusu, siyasi
miibarizonin foal istirak¢ist kimi golomo alinmisdir. Bu obraz bir torofdon milli dovlotgiliyin
stiqutuna, Olkenin yadellilorin qarga-quzgun kimi simvolizo edilon qiivvealorin olina kegmosing
sahidlik edon miisahido¢ci movqedadir, digor torofdon iso gadin olmasinin yaratdigi mohdu-
diyyotlordon sikayatlonir. Onun diislincalori patriarxal sistemin sort qanunlarini, qadinin siyasi vo
ictimai hoyatdan uzaqglagdirilmasini agiq sokildo gdstorir. Porixan obrazi tarixi yaddasin qurbani vo
eyni zamanda onun miibariz simasi kimi togdim olunur: “— Yaziq babam bu go6zsl, cah-coalalli
momlokoti qarga-quzgunun o©hdosino buraxdi. Monim nosibimo iso qiragda dayanib, onu neco
parcalayacaqlarinin sahidi olmaq diisdii. Nodi-nadi gadinam! Moagar bu adalstlidir?” (Hiiseynboyli,
2024). Matnin kontekstindo qadin gohromanin sasi milli kimliyin sasi ilo birlosir vo odalost anlayis
fordi vo ictimai miqyasda sorgulanir. Bu onun daxili miigavimat vo qisas hissi ilo yasayan foal subyekt
oldugunu gostorir. Beloliklo, asardo qadin obrazi iizorindon tarixi facionin poetik interpretasiyasi
verilir, qadinin miibarizo ruhu milli yaddasin dastyicist kimi aktuallagdirilir.

Romanin bag gohromani Parixan tarixi soxsiyyatin badii transformasiyasidir. Onun obrazinda fitri
istedad, intellektual qabiliyyot, miibarizo ozmi 6n plana ¢ixir. “Yazarlar, tarix¢ilor yaxsi bilir, uzaq
tarixi dovra qayitmaq, homin dovriin adat-onanalorini, maisot torzini oldugu kimi oks etdirmak neco
¢otin prosesdir. On ¢otini iso homin dovr insanlarinin psixi davranis torzini ruhan duymaq, yasamag,
oxucuya tobii sokilda 6tiira bilmok, inandirmaq bacarigidir” (Ismayilova, 2025). Yazig1 bas gohroman
Porixanin obrazini yaradarkon hom postmodernizma, hom do sifahi xalq adobiyyati niimunsloring
meyillidir. Porixanin goriiniisiinii tosvir edorkon yazir: “Xanim da ki, no xanmm. Iki goz istoyirdi ki,
xotti-xalina, giil camalina tamasa elosin. Sanki nagillardan diisiib golmisdi. Agz1 o gqodor balacaydi
ki, iki badam yerlosmozdi, beli elo incoydi ki, bir badam yesoydi, boylu goériinordi, saclar1 o qador
uzun idi ki, ¢imondos on iki koniz onlar1 yuyardi. Badoni o qodor soffaf vo sigalliyd: ki, adamin oli
sevinordi, gozlori elo iriydi ki, ona baxib daranmaq olardi” (Hiiseynboyli, 2023). Miisllif idealizo
olunmus qadin obrazimi realliqla nagilvari toxoyyiiliin sintezinde toqdim edir. Parixan hom tarixi
faktlarin dastyicisi, hom do mifik-poetik bir simvola ¢evrilir. Ononavi gender ¢argivalari i¢arisindo
ailo vo horomxana ilo mohdudlasdirilmis qadin obrazinin oksina olaraq, Parixan siyasi hakimiyyoto
tosir gostormok, tarixi hadisalorin gedisatina yon vermok giiciindo olan obraz kimi togdim edilir. Bu
monada roman qadinin comiyyatdoki rolu ilo bagli stereotiplorin dagidilmasima yonoalon bodii
movqeni ifado edir. “Osarin ovvallarinds elo bir monzars var ki, biitiin 1ko idaroetmo sistemi kisilorin
olindodir. Amma hadisolorin inkisafinda bunun oksi, yani, sah naslindon olan qadinlarin bu
masalalords daha foal oldugu miisahido edilir” (Soforzads, 2024).

Osordo diqqeti colb edon miihiim mogamlardan biri miibarizo vo qisas motivlorinin qadin
simasinda inikas tapmasidir. Porixan taleyino boyun oymoyon, miihitin sort qanunlarina
uygunlagsmaqla yanasi, homin qanunlarin hiidudlarin1 asmaga ¢alisan obrazdir. Onun hakimiyyat
ugrunda miicadilosi siyasi maraq vo adalot axtarisi ilo baglidir. Obrazin daxili konfliktlori, giic istoyi
ilo qorxu, qisas arzusu ilo yasamaq ehtiras1 Parixan1 dinamik va ¢oxqath bir xarakters ¢evirir. Bu
psixoloji gorginlik romanin asas ideya xottini togkil edir vo qadin yaddasmin no gqador miirakkab,
ziddiyyotli vo eyni zamanda davamli oldugunu gostorir. “Odobiyyatimizda ayiq badii diislinco
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ruhunun 6ziinii géstormayo baslamasi odabi prosesds yeni keyfiyyat doyisikliyi kimi digqgeti ¢akir.
Indi adobiyyat olub kegonlori tosvir v tohkiya ilo kifayoatlonmir, basimiza golon folakatin soboblori
tizorinds diisliniir” (Mehraliyev, 2009).

Qadin simasinda tarixi yaddasin ifadasi kollektiv tocriibanin badii inikasidir. Porixanin miibarizosi
vo qisas arzusu sah naslinin vo biitovliikdo comiyyatin taleyi ilo six baglidir. Onun siyasi hadisolords
istiraki, gardaslarmin hakimiyyato golmasinds oynadigi rol vo naticads 6z facissi qadinin tarixi
proseslorin konarinda qalmadigina, oksina, hamin proseslords miihiim rol oynadigina dslalst edir. O,
Soki hakimi, day1s1 Samxal xan1 va qardasi sahzads Siileymani da goétiiriib yeni sahin hiizuruna galdi,
diz ¢okiib olini vo otayini 6pdi” (Hiiseynboyli, 2024).

Romanin badii strukturu qadin obrazimi fordi sosial aspektdon doyorlondirmays imkan verir.
Miisllif Parixan1 qoddarliq vo intriga ilo bagli fiqur kimi toqdim etmakdan slava onun strateji zokast,
emosional zonginliyi, yasadigi dovriin odalatsizliklorino gars1 etirazi qadinin giiciinii vo iradosini
niimayis etdiron miithiim elementlordir. Beloliklo, asords qadin simasinda tarixi yaddas hom miibarizo
ruhunda, hom do qisas motivlorinds badii ifadasini tapir.

Natico

Azorbaycan tarixi roman anonasi qadin obrazlariin togdiminds xiisusi bir morhalo kegmisdir. Bu
obrazlar kollektiv yaddasin formalagmasinda miihiim vasito rolunu oynayir. Qadin simasinda toqdim
olunan miibarize vo qisas ideyalar1 ictimai-siyasi miihitin tohliline xidmat etmokls yanasi, hom do
milli kimliyin qorunmasina yonalmis badii diisiinconin gostoricisidir. Bu baximdan qadin obrazmin
tohlili gender aspekti va tarixi-moadoni kontekstin gatlarint agmaga imkan verir.

El¢in Hiiseynbaylinin “Parixan” romaninin bu istigamotdo tohlili tadqigatimiz iigiin shomiyyat
dastyir. ©sords qadin obrazi siyasi iradenin dasiyicisi, yaddasin qoruyucusu kimi toqdim edilir.
Miibarizs vo qisas motivlorinin mohz gadin taleyi tizorinds qurulmasi romanda ziddiyyatli vo dorin
mona qatlar1 yaradir. Bu da gostorir ki, Azorbaycan tarixi romani artiq qadin obrazini passiv
istirak¢idan aktiv vo tasirli tarixi subyekto ¢cevirmoklo yeni morhaloys godom qoymusdur.

Beloalikla, “Parixan” romaninin tohlilinde aydin olur ki, tarixi yaddasin qadin simasinda inikasi
estetik vo ideoloji baximdan odabiyyatin imkanlarmni geniglondirir. Bu iso Azoarbaycan filoloji
diisiincasinin qarsisinda qadin obrazlarinin daha dorindon, goxsaxali vo elmi miistovido arasdiriimasi
zaruratini ortaya qoyur.
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Yazili monbalords Heratin tarixi toponimiyasi
haqqinda malumat: Sahrux dovri

Xiilasa

Molum oldugu kimi, yazilt manbslorde Xorasanin an qadim soharlorindon biri olan Herat vo onun
tarixi abidolori haqqinda genis moalumatlar vardir. Bu moaqalode Heratda godim dévrlordon orta asrlora
godor, xiisuson do Teymurilor dovlatinin hokmdar1 Sahruxun hakimiyysti dovriindo soharsalmanin
qisa tarixi tohlil edilir; Teymurilorin sohorsalma vo abadliq sahosindoki foaliyyoti arasdirilir.
Mogqalodo bu dovrdo Heratin memarliq abidolori vo tarixi topoqrafiyasi haqqinda toponimik
molumatlar verilir.

Acar sozlar: Herat, Teymurilor dovrii, yazili manbalor, tarixi toponimlar, madrasalor, xanagahlar,
ziyaratgahlar

Introduction

Herat is one of the oldest cities in Khorasan. Although the period of the city's foundation is
uncertain, during the Achaemenid period (550-330 BC), this region was mentioned in ancient Greek
sources as a separate province (satrapy) called “Haraiva” or “Aria”. It is assumed that the name of
the city is derived from the name of the present-day Harirud River, which is mentioned in the Avesta
as “Harayu” or “Harairuda” (in ancient Aramaic, meaning “fast-flowing water”). This river originates
in the Hindu Kush mountains of Central Afghanistan and flows through the southern lands of Herat.
Upon reaching Taybad, the river turns north, passes the cities of Sarahs and Tejen, and then flows into
the Karakum Desert (total length 1,150 km).
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Herat was one of the important cities located on the ancient trade routes connecting the countries
of “Rum” — the Byzantine (also known as the Eastern Roman Empire), Persia, Sindh, and India. The
oldest part of Herat that has survived to this day is the old Herat Arch (Herat Citadel) located on the
Kiuhandiz Hill. According to local legends, the fortress was built by Alexander the Great in 330 BC
and was called the “Alexandria of the Aria”. Undoubtedly, the city existed before Alexander.
Hamdallah Mustawfi Qazvini (1281-1340) writes in his work Nuzhat al-Qulub (“Hearts Bliss”):
“Herat is the name of one of the commanders of Nariman (the character of the Shahnameh), who
founded the city. Alexander the Great rebuilt it and surrounded it with a wall of 9,000 steps”
(Mustawfi, 1919). In later periods, the city fortress was destroyed and rebuilt several times. Today,
the territory of the Kithandiz Fortress has become the city cemetery.

Research

Although written information about the pre-Islamic period of Herat is scarce, some information
about the city began to increase in the 7th century as a result of the Arab invasion of Khorasan, along
with the historical and political processes that took place in the Herat oasis. During this period, the
city was built as a separate new fortress a little south of the Kothandiz Hill. According to Abu Ishaq
al-Istakhri, Maqdisi, Muhammad Abt’1-Qasim Ibn Hawqal, and other historians, the Herat fortress
was rectangular, with four gates (darvaza) on each side, each with its own name. Mahmud ibn Walj,
in his work Bahr al-asrar, based on the work Taqvim al-Bilad by the Samanid historian Abu Zayd
Balkhi (235/850-322/934), gives the names of the Gates of Herat: the northern wall was called
“Balkh” Gate, the southern one was called “Sistan”, the western one was called “Shiraz”, and the
eastern gate was called “Ghor” (“Ghur”) (Vali, 1977, p. 82). Surrounded by strong walls and towers,
the fortress contained the ruler's residence (4rk), a mint, a Large Mosque, markets outside each gate,
and numerous gardens (bagh) irrigated by abundant rivers throughout the city and its surroundings.

In 998, Sultan Mahmud of Ghazni minted coins here after conquering Khorasan. As a result of
the weakening of the Ghaznavid Empire, Herat was incorporated into the Ghurid Sultanate in 1175.
During this period, the city experienced robust growth. According to Hamdallah Qazvini, more than
300 schools and madrasas, more than 12,000 trading posts, caravanserais, numerous khanagahs, and
baths were built in the city. Of course, these figures are exaggerated, but there is no doubt that this
period was indeed rich in architectural monuments. In 1201, the Largest Mosque of Herat, the Masjid-
i Jame, was built by Malik Ghiyas ad-Din Muhammad Ghuri (1139-1203), but at the same time,
Zoroastrian Fire Temples and Christian churches also functioned in the city. During this period, Herat
became an important commercial and economic center for the production of gas, iron products, and
especially bronze carvings.

By the 13™ century, the city had become a battleground between the Ghurids and the
Khorezmshahs. In 1214, it briefly fell into the hands of the Khorezmshahs. During the conquest of
Genghis Khan, Herat was twice invaded and destroyed by the Mongols. When the Mongols, led by
Tolui Khan, first besieged Herat in 1221, the fortress governor, Malik Shams ad-Din Juzjani,
appointed by Sultan Jalal ad-Din Mangburni Khorezmshah, bravely fought against the invaders. Only
after Malik Shams ad-Din and his 12,000 soldiers were killed did the city’s inhabitants open their
gates to the Mongols. Inspired by Khorezmshah'’s victory in the Battle of Parwan, the people of Herat
revolted against the invaders, killed Genghis Khan’s local viceroy and supporters, and expelled the
Mongols from the city. In order to suppress the uprising, the Mongols, led by Elchidai Noyan,
besieged the city for seven months and managed to recapture it in Jumada al-"Ula 619 AH (1222,
June-July). Almost the entire population was mercilessly massacred by the Mongols. Based on the
work of Ata-Malik Juvayni Tarikh-i Jahangushay Sharaf ad-Din Ali Yazdi writes: “Elchidai Noyan
stormed the fortress from the Khakistar Burj (tower) and captured the city. By his order, they killed
men and women, old and young, large and small; made the ditches bleed; burned and destroyed
houses; demolished the city walls, towers, and buried the moats. For seven days, the Mongols did
nothing but kill, set fire to, uproot, and shed blood. One thousand six hundred thousand (1,600,000)
of the inhabitants of Herat were martyred. Elchidai Noyan leveled and cleared the land of Herat to
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such an extent that not a single living soul remained” (Yazdiy, 2020, pp. 220-221). The sources state
that the city lay in ruins for 20 years, until 1236.

In 1244, the Mongols transferred control of Khorasan to the local prince Malik Shams ad-Din
Kart (d. 1278). Herat was revived during the Kart dynasty (a dynasty that ruled in Khorasan from
1244 to 1381. Sometimes referred to as Kurts or Kartids in sources and research). The Nizamiya
Madrasah and several other mosques, khanaqahs, and magbaras (mausoleums) built during the Seljuk
period were restored, and the Pul-1 Malan Bridge over the Harirud River was repaired. Ikhtiar ad-Din
Malik, the famous minister of Malik Fakhr ad-Din Kart (r. 1295-1308), restored and strengthened the
arch (Ark) of the Herat Fortress, which had been in ruins since the Mongol era. This arch, consisting
of six burj-towers surrounded by a moat and a wall, was now called “Qala-i Ikhtiyariddin”. During
this period, the city became known to the world as the “Pearl of Khorasan”, as described in the work
of Saif ibn Muhammad ibn Yakub Haravi in his Tarikh-i Harat (“History of Herat”).

During the reign of Sahibqiran (“Lord of Conjunction” — Amir Temur’s most famous title, rooted
in astrology. In Persian and Turkic medieval sources, it means “born at the moment of conjunction of
two planets: Venus and Jupiter or Venus and the Sun”, figuratively speaking, fortunate). With Amir
Timur and the Timurids, Herat entered a new stage of its development. The written sources created
during this period are distinguished by the abundance and variety of information about the history of
the city in the 15%-16™ centuries. From these sources, which complement each other, we can see how
extensive the development work of the Timurid rulers was carried out in Khorasan, especially in its
capital, Herat.

In 1380, Amir Timur incorporated Khorasan into his state. In 782 AH/1383, Sahibqiran’s 14-year-
old son Miranshah Mirza showed special courage in this campaign, so he appointed him as the
governor of Khorasan. Although Miranshah ruled Khorasan until 795 AH/1392, there is almost no
information in the sources about his construction work in Herat. However, it is known that there was
a large khanaqah built by his wife, Khanzade Begum, outside the eastern gate of the Bazar-i Khush
in Herat, in the southern part of the Masjid-e Jame — “Khanaqah of Sheik-ul-Islam Mawlana Shahab
ad-Din Bistami” and the Khanzade Begum Madrasah opposite it.

In 798 AH/1395, Amir Timur transferred Northern Iran, Iraq, and Azerbaijan to Miranshah. In the
spring of 799 AH/1397, Shahrukh was appointed to the throne of Khorasan. After the death of
Sahibqiran, Shahrukh moved the capital of his empire from Samarkand to Herat and began
unprecedentedly large-scale development work there.

In the Middle Ages, the city of Herat was administratively divided into several districts — bitluk
(plural bitlukot). 11 of them are mentioned in the written sources of the Timurids: Biluk-i Alinjan,
Buluk-i Guzara, Ghurvan and Pashtan (Gurvanu Bashtan), Biluk-i Injil, Kambaraq (Biluk-i
Kamrak), Parvana and Havadashtak (Parvanu Havadashtak), Sabakar (Biluk-i Sabka), Biiluk-i
Sanayan, Biiluk-i Turan and Tuniyan (Turaniyanu Tuniyan), Udvan and Tizan (Advadu Tizan) and
Biilluk-i Khiyaban. Each biiluk in turn is made up of mahalla — neighborhoods. For example: Mahalla-
i Khwaja Shihab, Mahalla-i Shamrezan (“Neighborhood of the Candle Makers”), Mahalla-i Miran
(“Neighborhood of the Emirs”), Sadat mahalla (in the Guzara district), etc. Outside the city, there
were also many villages and small settlements. In the sources, the names of these places are found
with the Arabic word “garya” (%)% and Persian word “deh” (»), meaning “village”. For example:
Qarya-e Jabrail, Qarya-e Abi Jalil (villages in the northwest of Herat), Qarya-e Khaima-i diizan
(village of tent makers); Deh-i Minar, Deh-i Miri (villages in the southwest of Herat), etc.

While sources from the 10"-11" centuries mention four gates to the Herat citadel, in later centuries
their number increased to five. This is certainly related to the gradual development of the city after
the Mongol conquest. The following five gates of Herat are also mentioned in the sources of the
Timurids. On the eastern wall of the citadel was Darvaza-i Khush; on the western — Darvaza-i Iraq;
on the southern — Darvaza-i Firuzabad; the northern wall had two gates, one of which was Darvaza-
i Malik (Gate of the Maliks; sometimes also called Darvaza-i Maidan) in the northwest, and the other,
Darvaza-i Qipchag was located on the northeastern wall of the citadel. Mahmud ibn Wali also
mentions that both northern gates were called “Gates of Baraman”. He also notes that the corners of
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the Herat Fortress were protected by strong burj (towers), each with four pillars (Burj-i Ali Asad,
Burj-i Kharik, Burj-i Khakistar or Burj-i Khak, and Burj-i Samaniyan) (Vali, 1977, p. 82).

The Ark of Herat (i.e., the Qala-i Ikhtiyariddin) was a fortress within a fortress, located in the
northern part of Herat Fortress, between the Malik and Qipchaq Gates, connected to the Bagh-i Shahr
(“City Garden”). In 818 AH/1415, Qala-i Ikhtiyariddin was transformed into a fortified military
structure by Shahrukh. The area of the arch was further expanded, and the number of towers in it was
increased to twelve, and it was called Duwazdah Burj (“Twelve Towers”). Each of these towers was
also named separately, the largest of which was called Burj al-Malik because it was located next to
the Malik Gate of the Herat Fortress. Babur wrote that he visited these defensive structures during his
stay in Herat: “On each of the twenty days I was in Herat I went out on horseback to tour the places
I had not seen... The Duwazdah Burj... the five gates of the fortress: Darvaza-i Malik and Darvaza-i
Irak and Darvaza-i Feruzabad and Darvaza-i Khush and Darvaza-i Qipchagq... All these I saw in a
short period of time” (Babur, 1996, 191b folio; Bobur, 2002) (In the following passages, we have
found it necessary to refer to the manuscript folios rather than to the pages indicated in this
publication, where quotations from the Baburnama appear in this article). According to information
provided by Sharaf ad-Din Ali Yazdi and Abdurazzaq Samarkandi, while construction work was
underway in the city, Shahrukh renovated the Bagh-i Zaghan and the palace within it, which existed
during the Kurd period and was located to the northwest of Qala-i Ikhtiyariddin, and turned it into his
residence (Renovations in the Bagh-i Zaghan area were carried out in 814 AH/1411-1412. This
garden, irrigated by the Jiy-i Injil Canal, was surrounded by walls; its eastern part adjoined the
Gawharshad Begum’s Musalla. Later, sources note that wedding ceremonies of the Timurid rulers
were also held in this garden). Qala-i Ikhtiyariddin housed a mint (zarbkhana), the treasury of the
Timurid rulers, and there was also a separate prison (zindan) for political prisoners. Since the walls
of the Ark were built of stone and red-baked bricks, Babur notes that it was also called Alakiirghan
(“Red Fortress) among the local population: “The princes' mothers, sisters, wives, and treasuries
were in the Qala-i Ikhtiyariddin, or Alakirghan” (Babur, 1996, 206a folio). Separate positions were
introduced for the security of the fortress. The Herat Fortress was under the responsibility of a guard,
and the Ark was under the responsibility of a guard. During the reign of Shahrukh, such individuals
as Amir Baba Masud, Musa Mirak, and Mawlana Ahmad Yasawur served as guards at the Qala-i
Ikhtiyariddin (Samarqandiy, 2008, pp. 70-71).

Ghiyas al-Din Khvandamir (1476-1536) reports on the madrasa and the khanaqah of Shahrukh,
the construction of which began in Rabi* al-Akhir 813 AH (August 1410). These two buildings were
located within the walls of the Herat Fortress, adjacent to the eastern side of the Qala-i Ikhtiyariddin,
and were completed in a very short time in a very beautiful and complex manner. At the same time,
they drew up the design (i.e., laid the foundation for the construction) of the Bagh-i Safid located in
the northeast of Herat (G‘iyosiddin, 2013, pp. 364, 466, 1083, 1096). The historian also mentions that
prominent scholars of their time, such as Mawlana Jalal ad-Din Yusuf Ubahi (833 AH /1430),
Mawlana Nizam ad-Din Abdurahim Yar Ahmad, Khwaja Nasir ad-Din Lutfullah ibn Khwaja
Azizullah, Mawlana Burkhan ad-Din Ataullah ar-Razi (d. 902), and Khwaja Imad ad-Din Abd al-
Aziz, known as “Mawlanazada Abhari”, taught at the Shahrukh’s Madrasa.

In 820 AH/1417, Gawharshad Begum (1378-1457), the wife of Shahrukh, the mother of Mirzo
Ulughbek, also built her own madrasa and masjid [mosque]. The famous architect Qavam ad-Din
Shirazi (d. 1438) is in charge of the construction works. These two monuments were located on
opposite sides of the Musalla Square, north of the Herat Fortress. Although the last construction work
was completed in 841 AH /1437-1438, academic activities in the madrasa began in 827 AH/1423.
The construction of Gawharshad Begum Mosque was completed in 836/1432-1433. This mosque was
located in the south of Gawharshad Begum Madrasa. It is worth noting that during this period there
was a Timurid shrine built adjacent to it in the northwestern part of the Gawharshad Begum’s
Madrasa. After the tragic death of the princess, her body was buried in this cemetery, and now it is
called Gawharshad Begum's Magbara. In addition to the tomb of Gawharshad, his father, Amir
Ghiyas ad-Din Tarkhan (d. 827 AH/1424), his brother Amir Hasan Siifi Tarkhan (d. 827 AH / 1424),

30



ELMI TODQIQAT Beynoslxalq Elmi Jurnal. 2026 / Cild: 6 Say:: 1 /27-36 ISSN: 3104-4670
SCIENTIFIC RESEARCH International Scientific Journal. 2026 / Volume: 6 Issue: 1/27-36 e-ISSN: 2789-6919

Baysunghur (1397-1433) and Muhammad Juki (1402-1445), one of the sons of Shahrukh, are located
in the mausoleum complex. Baysunghur’s sons Sultan Muhammad (1418-1452) and Rukn-ud-din Ala
al-Dawla (1417-1460) and his son Ibrahim Mirza (1440-1459) were buried there. It is known that
after Shahrukh died on 25th Dhu al-Hijjah 850 AH (1447, March 22), his body was also placed in
this tomb for a while, and in 852 AH/1448-1449 Mirzo Ulughbek reburied it in the mausoleum of
Amir Timur in Samarkand.

In the years 829-830 AH/1424-1425, Shahrukh renovated the tomb (mazar) of the famous scholar
Khwaja Abu Ismail Abdullah al-Harawi al-Ansari (1006-1088) at the foot of Mount Gazurgah, 6 km
northeast of Herat, and turned it into a large pilgrimage site (According to Fasih Hawafi, construction
work began in Muharram 829 AH (November-December 1424) and was completed in Muharram 830
AH (November-December 1425) (Havofiy, 2018, pp. 275, 277). In the sources, this place is also
mentioned as “Mazar-i Pir Herat”, “Hazira-e Khwaja Abdullah Ansari”. To ensure financial support
for the shrine, Shahrukh will allocate additional land to this place. Among the ancient monuments in
this area, the rabat of Sheik Ismail Sufi and the Masjid-i Gazurgah were also restored. During the
Timurid period, the steppe lands around Gazurgah were developed and developed, especially through
the Juy-1 Sultani Canal, which was dug by Sultan Abusaid Mirza. Khvandamir mentions the Baghcha-
e Gazurgah located in this area and describes it as “not only in the land of Khorasan, but also in most
prosperous lands of the world, such a paradise-like place with delicious water and pleasant air is not
found” (G‘iyosiddin, 2013). Later, Alisher Navo’i also paid great attention to the improvement of the
Gazurgah pilgrimage site. In 1490-1494, he also built a smaller garden near the Namakdan complex
of Gazurgah. This garden, which was mentioned in the Baburnama as Baghcha-e Alisherbek, is now
called Bagh-i Naw. Babur also visited the Gazurgah complex in 1506 when he got acquainted with
the sights of Herat (since information about the monuments built by Alisher Navoi in Herat is a
separate topic of research, we did not dwell on them in this article — 4.5h.).

During the reign of Shahrukh, the mausoleum of Imam Fakhriddin Razi (Imam Fakhr; Fakhr ad-
Din Abu Abdullah Muhammad ibn ‘Omar ibn Husayn ar-Razi (543AH/1149-606AH/1209) — an
Islamic commentator, sheik ul-Islam, philosopher, and preacher who lived during the reign of the
Ghurids and the Khorezmshahs. He studied in Ray and Maragheh and lived in the cities of Ghazni,
Bukhara, Samarkand, Nasaf, Khwarazm, Banakat, Merv, and Herat. He taught in madrasas on the
subjects of faith, Aqedah, tafsir, jurisprudence, kalam, ‘usul, history, literature, and philosophy.
Furthermore, he participated in scientific debates on the teachings of Ibn Sina and Abu Nasr al-Farabi.
He worked for a while in the Punjab region of India, then returned to Herat and lived there until the
end of his life. The main works are Mafatih al-ghayb commentary, Jame' al- ‘ulum, Mundzarat al-
Allama Fakhr ad-Din, Kitab al-muhassal afkar al-mutaqaddimin wal mutaaxxirin, Manaqib al-Imam
ash-Shafiiy, Kitab al-mahsul, Chahardah risala, and others) was renovated in Herat’s Biluk-i
Khiyaban. This place was improved over time and turned into a large architectural ensemble,
reminiscent of the Shahi-Zinda mausoleum complex in Samarkand. During the reign of the Timurids,
famous scholars, judges, imams, and sheiks of the time were buried in this cemetery, and several
domed shrines were built over the graves. Babur notes that he also visited these mausoleums in Imam
Fakhr during his stay in Herat (Babur, 1996, 191a folio). In 838 AH/1434, the Sabz-i Baraman
(Baraman) Madrasa (built in 751 AH/1350-1351 by Malik Muizziddin Husayn ibn Ghiyas ad-Din
Kart (reigned 1332-1370) outside the northern gate Darvaza-i Malik of Herat Fortress) (Ghiyas al-
Din, 2013, p. 98.) was renovated by Shahrukh, and the imam-khatib of the Gawharshad Begum
mosque, Mawlana Shams ad-Din Muhammad Avhad (d. 1435), and the emir Sadr ad-Din Yunus
Husayni, taught in it (Samarqandiy, 2008, p. 54; G‘iyosiddin, 2013, p. 1100).

During the reign of Shahrukh, several monuments were built in Herat by his viziers (ministers)
and emirs. For example, in 809 AH/1406-1407, a large prayer hall was built by the vizier Salar
Simnani in the north of Herat, at the foot of Mukhtar Mountain, by order of Shahrukh. In the same
year, the Fatkhabad Canal, dug by Khwaja Ghiyas ad-Din in the Biiluk-i Udvanu Tizan, was also
solemnly opened (Havofiy, 2018, p. 87).
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Jalal ad-Din Muhammad Qaini (d. 1435) also had a madrasa in Herat. This monument, popularly
known as the Madrasa-i Peshburd, was located to the south of Herat’s Masjid-i Jame (G*‘iyosiddin,
2013, p. 479).

The great emir Alauddin Alika Kukaldash (d. 844 AH/1440), who served the Sahibqiran and was
the teacher of Shahrukh, had his own madrasa and khanaqah in the Khiyaban area (near the Pul-i Jiiy-
i Naw Bridge). Another mosque of Alika Kiikaldash was adjacent to the Masjid-i Mugqatta built by
Mirzo Ulugbek in Samarkand Registan. Masjid-i Alika Kiikaldash was located on the opposite side
of the Tillakori Madrasa, to the left of the Ulugbek Madrasa (in the place of the observation deck and
steps of the Registan Square. According to Khvandamir, Alika Kiikaldash herself was later buried
under the dome of this madrasa. The imam of Herat’s Masjid-i Jame, Nuridin Nurullah Khwarizmi
(d. 838/1435), taught in the madrasa (Havofiy, 2018, p. 288). Five farsahs (about 30 km; Farsakh —
also known as a “parasang”, is a historical unit of walking distance, the length of which varied
according to terrain and speed of travel. The European equivalent is the league. In modern terms, the
distance is about 3 or 3’4 miles (6 km) north of Herat, there was also Alikabeg’s rabat (Rabat-i Alika
Kiikaldash). This rabat “consisted of a large and spacious area, and by 949 AH/1542-1543 the rooms
of this building had begun to be demolished” (G*‘iyosiddin, 2013, p. 439; Samarqandiy, 2008, p.101).
Alisher Navo’i also notes in his Wagfiya that there was an Alikabeg’s hammam (public bathhouse)
outside the Darvaza-i Iraq of Herat Fortress. Because the shop (ditkan) belonging to Navo’i was “near
the Alikabeg’s hammam on the stone of the Darvaza-i Iraq” (Navoi, 1998). Undoubtedly, Alika
Kiukaldash had extensive experience in the field of construction. It is not for nothing that in the first
days of Shahrukh’s reign, according to Abd al-Razzak Samarqandi, in 813/1410, Alika Kiikaldash
was appointed by Shahrukh to be responsible for the development of Merv and its environs, for the
construction of canals and dams (Samarqandiy, 2008, p.171), and later in 842AH/1438-1439 — for the
construction of “venerable building structures” in Merv area (Havofiy, 2018, p. 298).

Sources note that Jalal ad-Din Feruzshah ibn Arghunshah, one of the famous emirs of Shahrukh,
who served him during the reign of Amir Timur, also played a special role in the construction of the
Timurid empire. According to Abd al-Razzak Samarqandi, he was appointed by Shahrukh’s decree as
the responsible leader for the reconstruction of Herat (Samargandiy, 2008, p. 48). Khvandamir also
highly praised Feruzshah’s creative activities: “He built madrasas, mosques, khanaqahs, rabats and
ponds inside and outside the capital of the empire, Herat, and in other regions, and brought them to
completion. He made great contributions to the construction of monuments, the repair of dahmas and
mausoleums, and the improvement of their beauty in cities and villages” (G‘iyosiddin, 2013, p. 442).
Feruzshah had a madrasa and a khanaqah built in 838 AH/1434 at his own expense in the south of the
Gawharshad Begum’s Mosque in the Khiyaban area, as well as a mosque built in 848 AH/1444.
Another of his madrasas was located on the Khiyaban road near Pul-i Injil Bridge, and the emir
himself was later buried under this “madrasa dome” (Samarqandiy, 2008, p. 171). Sources indicate
that the shaykh-ul-Islam Mawlana Shams ad-Din Muhammad Kirangi (d. 838 AH/1435) taught in
Feruzshah’s madrasas. In addition, there was a garden belonging to the emir in the west of the Biiluk-
1 Khiyaban, called Charbagh-i amir Jalal ad-Din Feruzshah. When Firuzshah’s brother Nasiruddin
Khavandshah, the governor of Isfahan, died in 1435 in Shahr-e Ray, his body was brought to Herat
and, according to Abd al-Razzak Samarqandi, “was buried under a beautifully crafted dome”
(Samarqgandiy, 2008, p. 51) on Khiyaban Street. This mausoleum, called “Gunbaz-i Nasiruddin
Khavandshah”, was also apparently built by Jalal ad-Din Firuzshah.

One of Amir Timur’s famous emirs, Ghiyas ad-Din Shakhmalik (d. 829 AH/1426), who held a
high position under Shahrukh, also had several monuments erected in Khorasan. In 1413, Shahrukh
granted this experienced commander the Khwarazm region as a suyurgal — a fiefdom. Because the
northern borders of the empire were not free from the dangers of Dasht-i-Qipchaq (Slag <do; —
The Cuman-Kipchak confederation, which was a tribal confederation in the western part of
the Eurasian Steppe, between the 10th and 15th centuries. The confederation was dominated by
two Turkic nomadic tribes: the Cumans, also known as the Polovtsians, and the Kipchaks. Cumania
was known in Islamic sources as Dasht-i Qipchag which means “Steppe of the Kipchaks”
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in Persian.). In addition to Shahmalik’s military activities, the sources also contain information about
his construction work. He had his own madrasa built in Mashhad, near the Imam Reza complex.
According to Abd al-Razzak Samarqandi (Khvandamir and other historians too) of the time, after
Amir Shahmalik died in Khwarazm (1426), his son Ibrahim Sultan brought him to Mashhad-i
Mugaddas and buried him in his own madrasa. In the Herat region, it is noted that there was a mosque,
a garden, and two rabats associated with him. The mosque of Shahmalik, called Masjid-i Darbandi
Bazar-i Iraq, was built inside the Herat Fortress, more precisely near the Nizamiya Madrasa and
Falakkiddin’s Mosque (according to Fasih Khawatfi, on the 29th day of Dhul-Hijjah (May 21, 1441),
the minaret of the Falakkiddin mosque collapsed and destroyed a part of the Nizamiya madrasa. Many
students in the madrasa yard are trapped under the rubble and die) (Havofiy, 2018, p. 303) in the
Bazar-i Iraq area. There was a garden called Bagh-i Amir Ghiyasuddin Shahmalik in the Herat area.
According to Fasikh Khawafi, on 12 Sha‘ban 844 AH (1441, January 6), Aisha Begum (Aisha
Begika), the daughter of Baysunqur Mirza, was buried in this garden (Havofiy, 2018, p. 303). One of
the tombs of Shahmalik was in the Kusuya (Samarqandiy, 2008, p. 416), west of Herat, and the second
was in Torbat-e Jam, and both were called Rabat-i Amir Shahmalik. Information about other
monuments built by Amir Shahmalik is almost absent in written sources. Khvandamir is limited to
general information, stating that he “did good deeds in the lands of Khorasan, Mawaraunnahr, and
Khwarazm, built madrasas, khanaqahs, mosques, rabats, and ponds, and left a monument of himself”
(G‘iyosiddin, 2013, p. 417).

Amir Kamaliddin Farmanshaykh ibn Malikshah (d. 1439) also had his own madrasa in Herat.
This madrasa, built in 831 AH /1427, was located near the Juy-i Naw Bridge (Pul-i Jiy-i Naw),
adjacent to two khanaqahs built during the Kart dynasty (Samarqgandiy, 2008, p. 95).

Amir Jalal ad-Din Chagmaq Shami also had a madrasa built in 833 AH /1429-1430. This madrasa
was located in the Khiyaban section, south of the Alika Kikaldash madrasa and west of the
Kamoliddin Farmanshaykh’s madrasa. Khvandamir writes that Khwaja Mawlana Samarkandi (d. 876
AH /1472) was buried in the courtyard of this mausoleum (G‘iyosiddin, 2013, p. 654).

Shahrukh’s Amir Uwais ibn Amir Agbuqa (d. 844 AH /1440) also built the tombs to the east of
the Khiyaban, and later he himself was buried in a mausoleum called “Hazira-e amir Uwais bin Amir
Agbuga” south of the palace of Sultan Abusaid Mirza, which was also located in this area
(Samarqandiy, 2008, p. 102).

Northwest of the Juy-i Naw Bridge (Puli Jiiy-i Naw), south of the FEidgah (site of Eid
observances), was the tomb of Sheikh Zayni al-Din Abubakr Khawafi (d. 838 AH /1434). This tomb
was built by Shahrukh’s vizier Khwaja Ghiyas ad-Din Pir Ahmad Khawafi, and he himself was later
buried there. According to Abd al-Razzak Samarqandi, this “high building was decorated with
beautiful patterns of mosaic, lapis lazuli, and gold” (Samargandiy, 2008, p. 53, 342; G*iyosiddin,
2013, p. 478, 546).

Sources from this period also mention the Gunbaz-i Amir Muhammad Sultanshah mausoleum,
located next to the Darvaza-i Firuzabad of Herat Fortress. This dome, renovated by Shahrukh in 847
AH/1443, was built over the tomb of Amir Shams ad-Din Muhammad Sultanshah Barlas (d. 794
AH/1391-1392), who loyally served Amir Timur and Miranshah (Samarqandiy, 2008, p.138, 692).

Information about the many tombs and mausoleums located in Herat and its surroundings is often
mentioned in sources (including the Mazar-e Piri Sesadsala (Khoja Qazi Mas'ud Qumi was buried in
this cemetery (G‘iyosiddin, 2013, p. 1077, 1087), the Mazdar-e Baba Hasan Abdal, the Mazar-e
Khwaja Rushnai, the Mazar-e Shahidan, the Mazar-e Sheikh Sufi Ali and Chihilgaz, the Giristan-e
Ghariban (cemetery), the Guristan-e Imam Quzat (Navai, 1926), the Giiristan-e Khwaja Tag (Tomb
of Sheik Abu Abdullah Tdgi. Babur had visited this place) (Navoiy, 2000; Bobur, 1996, 191b folio),
the Magbara-e Piri Mujarrad (Muhammad Abu'l-Walid ibn Ahmad’s Mausoleum), the Magbara-e
Sheikh Bahauddin ‘Umar (built on the grave of Sheik Bahauddin ‘Umar (d. 857 AH/1453) in the time
of Abul Qasim Babur in the north of the Herat Shrine. Babur writes that he also visited this mausoleum
(Bobur, 1996, 191a folio), the Magbara-e Jalal ad-Din Abu Yazid Purani (built by Sultan Husayn
Mirza over the grave of Jalal ad-Din Abu Yazid Purani (d. 862AH/1457), the Magbara-e Shahzada
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Abdullah ibn Muawiya, etc.). In our opinion, the fact that there are so many densely located cemeteries
(mazar, guristan) and mausoleums (magbara) in the city is due to the following factors. Firstly, it is
explained by the improvement of these pilgrimage sites by the Timurid rulers, and secondly, it is
related to the plague (cholera) that spread in the Herat region during this period. Abd al-Razzak
Samarqandi (and other historians) cites the following information about the plague that broke out in
Herat in 838 AH/1435: “By the will of Allah, a general plague and plague disease spread in the city
and its districts so terrible that it is beyond the ability to describe it in writing. In the months of Jumada
al-Akhir (1435, January 2 — 30) and Rajab (January 31 — March 1), this disease began to appear in
the city and districts. The people were helpless and amazed, as they had never seen or heard of such
a disease before. Diseases and ailments multiply every day. A person would suddenly have a headache
and a burning fever, and a spot the size of a pea, or smaller or larger, would appear on his body, and
after a day or two, he would reach the mercy of Allah. Many of the people, both young and old, chose
to leave their homeland and went to the outskirts, and many of them returned safely. This disease
raged in the months of Sha'ban (1435, March 2-30) and Ramadan (March 31 — April 29), and reached
such a level in the months of Shawwal (April 30 — May 28) and Dhu al-Qa'dah (May 29 — June 27)
that in the city and the suburbs... ten thousand people died of this disease in one day... in addition to
those carried out by the porters without coffins, seven hundred coffins were taken out of the city gates.
Many bodies were loaded onto donkeys... thrown into pits and covered with earth, and they were
buried in the same way in the city itself. This situation was also widespread in the suburbs, and the
number of victims was greater than in the city (Samarqandiy, 2008, pp. 52-53). As a result, a large
part of the population of Herat, as well as famous scholars, architects, craftsmen, and other prominent
figures of the time, died from this disease. The sources indicate the ineffectiveness of the measures
taken by the local authorities to combat the spread of the plague. Some historians explain this by the
fact that the ruler was not in the city at the time of the plague. Indeed, three months before the outbreak
of the disease, on the 2nd day of Rabi® al-Thani 838 AH (1434, November 5), Shahrukh left for a
campaign in Azerbaijan. In addition, there were not enough doctors and hospitals in the city. Sources
about hospitals during Shahrukh's reign note that he had only one Dar ush-shifa. This building was
located outside the Herat fortress, south of the Kuhandiz Hill. It can be seen that the construction of
the main medical facilities began after 1435.

Indeed, so many scholars and scholars of Herat died from the plague that historians of the time
exaggeratedly emphasize that they are powerless to list them by name and that “even a sea of ink is
not enough to describe them.” In order to leave the names of these scholars who lived and worked in
the territory of Herat and died from the plague in history and immortalize them, the Timurid rulers
even ordered the writing of separate histories and treatises. For example, Asiluddin Abdullah Vaiz
Hirawi (d. 1487-1488) dedicated his work Risala-i Mazarat-i Hirat to Sultan Abusaid Mirza, writing
about the holy shrines of Herat, and tried to collect detailed information about 209 shrines and graves.
For example, in accordance with the instructions of Sultan Abusaid Mirza, Asiluddin Abdullah Vaiz
Hirawi (d. 1487-1488) attempted to collect detailed information about 209 shrines and tombs in his
work Risala-i Mazarat-i Hirat (“A treatise on the cemeteries of Herat”), writing about the holy shrines
of Herat.

In order to prevent and eliminate such disasters in the future, the sources note that the Timurid
rulers took drastic measures. Additional hospitals were built one after another in the city, and the
provision of medical knowledge to students in madrasas was further strengthened. In Herat, from 844
AH/1440, the Dar ush-shifa-i Mahdi ulyo Milkat agha, from 862 AH/1457, the Dar ush-shifa-i
Abdullah Amr, from 880 AH/1475, the Dar ush-shifa-i Alisher, and in 905 AH/1500, the Dar ush-
shifa-i Sultan Husayn (south of the Shahrukh’s hospital) began to operate. In 905 AH/1500, the “Dar
ush-shifa-i Shahrukh™ was also repaired and continued to serve the population. The sources of the
Timurid period mention many scholars who practiced medicine in these places and also taught in
madrasas (we did not dwell on them in this article — 4.5%.).

The sources also mention that Herat experienced several natural disasters during the reign of
Shahrukh. In 818 AH/1415 and 843 AH/1339-1440, there was such heavy rain in Khorasan that the
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Harirud River and the rivers in Herat overflowed, destroying most of the buildings (Samarqandiy,
2008, p. 285; Havofiy, 2018, p. 300; as-Samarqandi, 1946-1949). The numerous gardens and
monuments on the banks of the Jiiy-i Injil Canal, in particular, suffered great damage. Because more
than 6,000 hectares of land (including Bdagh-i Baland, Bagh-i Jahanarai, Bagh-i Zaghan, Bagh-i
Nazargah, Bagh-i Safed, Bagh-i Khiyaban, Bagh-i Shahr, and others) were irrigated from the Injil
Canal alone through about 40 branches. Jizy-i Injil (Injil Canal) is the oldest and largest canal in Herat
(200 km long, 2-5 m wide). It was mentioned in sources from the 10th century. The river originates
from the Harirud River and flows westward through the northern regions of the city. During the
Timurid period, a large part of the river flowed through the Biiluk-i Injil of Herat. The origin of the
name Injil (The Bible) is associated with the activities of ancient Christian (Nestorian) communities
in Herat, which were mentioned in sources from the 6th century. In addition to residential buildings,
the banks of the Jizy-i Injil Canal were home to the Gawharshad Begum’s Mosque and madrasa
(Musalla complex), the mausoleums of Abu'l-Walid Billuri, later Baysunqur, Sultan Husayn Mirzo,
Abdurahman Jami and Alisher Navoi; the Alisher’s khanaqah Khalasiya, the Ikhlasiya madrasa,
Badi'uzzaman’s madrasa, and many other monuments. Many bridges were built over the Injil Canal
in the Middle Ages, the most famous of which was called Puli Injil. To ensure a fair distribution of
Injil Canal waters among the population, Abdurahman Jami wrote a treatise called Taksimat-i Hakabi
Ab (currently stored in the archives of the Herat Water Resources Department). This treatise has
served as the main general program in resolving water-related disputes from the time of the Timurids
to the present day.

Conclusion

In conclusion, the urban development history of Herat, the capital of Khorasan during the Timurid
period, is directly related to the creative activity of Shahrukh. During this period, many architectural
monuments were built, and the city reached a new stage of development. Not only the Timurid
dynasty, but also state officials and prominent figures made a significant contribution to the
development of the city. These charitable works were carried out by later rulers in subsequent periods,
becoming a unique tradition of Timurid architectural patronage.
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II Qarabag miiharibasi istirak¢ilarimin psixoloji voziyyatlarinin
xiisusiyyatlari (kliniki-psixopatoloji, patopsixoloji vo terapevtik aspektlari)

Xiilasa

IT Qarabag miiharibosi istirak¢ilarinda psixoloji voziyyatlor miiharibo soraitindo yasanan intensiv
stress vo travmatik tocriibslor fonunda formalasir. Doyiis tocriibasi kliniki-psixopatoloji soviyyado
post-travmatik stress pozuntusu, anksiyete, depressiv hallar, emosional gorginlik vo yuxu pozuntulari
ilo miisayiot oluna bilor. Patopsixoloji aspektdo emosional sabitliyin pozulmasi, tofokkiir va digqget
proseslorindo doyisikliklor, davranis vo adaptasiya mexanizmlorindo ¢aotinliklor miisahido edilir.
Terapevtik yanasmalar psixoterapiya, psixoloji reabilitasiya, psixoedukasiya vo sosial dostok
todbirlorini ohato edir. Bu istiqgamotdo aparilan kompleks miidaxilolor miiharibs istirak¢ilarinin
psixoloji vaziyyatinin stabillogdirilmasi vo comiyyato uygunlagmasinin dostaklonmosindo miihiim rol
oynayir.

Acar sozlor: Il Qarabag miiharibasi, miihariba istirak¢ilari, psixoloji vaziyyat, kliniki-
psixopatoloji alamatlar, patopsixoloji xiisusiyyatlor, post-travmatik stress pozuntusu, psixoterapiya,
psixoloji reabilitasiya, sosial adaptasiya
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Psychological Characteristics of Participants of the Second
Karabakh War (Clinical-Psychopathological, Pathopsychological and
Therapeutic Aspects)

Abstract

The psychological states of participants of the Second Karabakh War are shaped by intense stress
and traumatic experiences encountered during wartime. Combat exposure may be accompanied, at
the clinical-psychopathological level, by post-traumatic stress disorder, anxiety, depressive states,
emotional tension, and sleep disturbances. From a pathopsychological perspective, disturbances in
emotional stability, changes in cognitive processes such as thinking and attention, as well as
difficulties in behavior and adaptive mechanisms are observed. Therapeutic approaches include
psychotherapy, psychological rehabilitation, psychoeducation, and social support interventions.
Comprehensive interventions in this field play a significant role in stabilizing the psychological
condition of war participants and supporting their reintegration into society.

Keywords: Second Karabakh War, war participants, psychological state, clinical-
psychopathological symptoms, pathopsychological characteristics, post-traumatic stress disorder,
psychotherapy, psychological rehabilitation, social adaptation
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Giris

Miiharibalor yalniz horbi va siyasi naticalorlo mohdudlagsmayan, eyni zamanda fordlarin psixoloji
saglamligina dorin vo uzunmiiddatli tosirlor géstoron miirokkab sosial hadisalordir. Miiasir dovrdo
silahl1 miinaqgigolorin insan psixikasina tasiri psixologiya, psixiatriya vo sosial elmlorin asas todqiqat
istigamotlorindon biri kimi giymaetlondirilir. Xiisusilo doyiis omoliyyatlarinda birbasa istirak etmis
soxslor intensiv stress, hoyat {igiin real tohliiko, itkilor vo davamli gorginlik soraitindo formalasan
travmatik tocriibalorls iizlosirlor. Bu amillor onlarin psixoloji voziyyatinds kliniki, patopsixoloji vo
davranis soviyyasindo shomiyyatli doyisikliklors sobab ola bilir.

2020-ci ildo bas vermis II Qarabag miiharibasi Azarbaycan comiyyatinin sosial vo psixoloji
miihitino ciddi tosir gostormis miithiim tarixi hadisodir. Miiharibads istirak etmis horbi qulluqgular
doyiis sonras1 dovrde miixtolif psixoloji ¢otinliklorlo garsilagsmis, bu ¢otinliklor onlarin fordi hoyatina,
ailo miinasibotlorine vo sosial adaptasiyasma tosir etmisdir. DOylis tocriibasinin intensivliyi,
miiharibonin qisa, lakin yiiksok gorginlikli xarakteri vo qarsilasilan itkilor istirak¢ilarin psixoloji
vaziyyatinin dyronilmasini xiisusi aktualliq kasb edon masaloya ¢evirmisdir.

Elmi aragdirmalar gostorir ki, miiharibo istirak¢ilarinda post-travmatik stress pozuntusu, anksiyete
vo depressiv hallar kimi kliniki-psixopatoloji voziyyatlor genis yayilmisdir. Bununla yanasi,
patopsixoloji aspektdo emosional sabitliyin pozulmasi, idrak proseslorinds doyisikliklor, davranig vo
adaptasiya mexanizmlarindas zaifloma miisahids olunur. Bu dayisikliklor fordin gilindslik faaliyyatina,
pesa foaliyyatino vo sosial miinasibatloring manfi tosir gostora bilor.

Miiharibs sonrast dovrds psixoloji yardim vo reabilitasiya todbirlori miiharibs istirak¢ilarinin
psixi saglamliginin barpasinda osas istiqamatlordon biri hesab olunur. Terapevtik miidaxilalor yalniz
simptomlarin azaldilmasma deyil, eyni zamanda fordin comiyyato inteqrasiyasinin, psixoloji
dayanighiginin vo hoyat keyfiyyatinin artirilmasina yonolir. Psixoterapiya, psixoedukasiya vo sosial
dostok mexanizmlorinin kompleks sokilda totbiqi miihariba istirak¢ilarinin uzunmiiddatli psixoloji
rifahinin tomin edilmasindo miihiim rol oynayir (Haciyeva, 2025).

Bu baximdan, II Qarabag miiharibasi istirak¢ilarinda psixoloji voziyyatlorin kliniki-psixopatoloji,
patopsixoloji vo terapevtik aspektlords arasdirilmasi hom elmi, hom do praktik shomiyyat dasiyir.
Aparilan todqiqatlar psixoloji yardim sisteminin tokmillogdirilmasing, reabilitasiya proqramlariin
hazirlanmasma vo miiharibs istirakgilar ligiin daha effektiv psixososial dostok mexanizmlorinin
formalagdirilmasina téhfo vers bilor.

Miihariba soraitinds yasanan travmatik tocriibslor fordin psixoloji resurslarini tiikondirsrok onun
stresso davamliliq soviyyasini zoaiflodo bilor. II Qarabag miiharibosi istirak¢ilarinda miisahido olunan
psixoloji dayisikliklor yalniz doyiis zamani yasanan hadisalorlo deyil, hom do miiharibadon sonraki
adaptasiya dovriinds qarsilasilan sosial vo emosional ¢otinliklorlo slagelidir. Doylisdon gayidan
soxslor miilki hoyata uygunlasma prosesindo tez-tez emosional bosluq, daxili gorginlik vo sosial tacrid
hissi yasayirlar ki, bu da onlarin psixoloji voziyyatino olavo yiik yaradir.

Tadgiqat

Kliniki-psixopatoloji aspektdon yanasdiqda, miiharibo istirak¢ilarinda psixoloji pozuntularin
yaranmasi fordi xiisusiyyatlor, travmanin intensivliyi vo miiddati ilo six baglidir. Post-travmatik stress
pozuntusu doyilis sohnolorinin tokrar yasanmasi, gqofil qorxu reaksiyalar, yuxu pozuntularit vo
emosional kiitlosma ilo xarakterizo olunur. Bununla yanasi, anksiyete pozuntulari vo depressiv hallar
miiharibo istirak¢ilarinin  psixoloji rifahini ohomiyyotli dorocods zoifladir, onlarin giindalik
funksionalliginda azalma miisahido edilir. Bu ciir hallar vaxtinda miidaxilo olunmadiqda xroniki
xarakter ala bilor (Chambliss, Hsu, Chen, 2024).

Patopsixoloji baximdan miiharibs istirak¢ilarinda idrak vo emosional sahods bas veron
doyisikliklor xiisusi digqgat talob edir. Tofokkiir proseslorinds tohliiko yoniimlii diisiinca torzi, digqgetin
davamliliginda zoiflomos, emosional reaksiyalarin qeyri-sabitliyi vo impulsiv davranislar miisahido
oluna bilor. Bozi hallarda soxsiyyotin adaptiv mexanizmlori zoifloyir, sosial miinasibotlords
cotinliklor yaranir vo 6zlinaqapanma meyillori giiclonir. Digor torofden, bazi istirakcilarda yiiksok
doztimlilik vo stresso garst miiqavimat qabiliyyeti do formalasa biler ki, bu da fordi psixoloji
resurslarin rolunu 6n plana ¢ixarir.
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Terapevtik aspekt miiharibo istirak¢ilarmin  psixoloji  saglamliginin  borpasinda osas
istigamotlordon biri kimi ¢ixig edir. Psixoterapevtik miidaxilslor fordin yasadigi travmatik tocriiba-
larin emalina, emosional tarazligin barpasina vo adaptiv davranis modellorinin formalasdirilmasina
yonoalir. Koqgnitiv-davranisgi terapiya, travma yoniimlii psixoterapiya vo dostok qruplari miihariba
istirakcilarinda stress soviyyasinin azaldilmasinda vo emosional stabilliyin tomin edilmesindo
effektiv vasitolor hesab olunur (Zotev, Phillips, Misaki, et al., 2018). Bununla yanasi, psixoedukasiya
vo sosial dostok mexanizmlori terapevtik prosesin ayrilmaz hissosidir. Miiharibo istirak¢ilarina
travmanin psixoloji tosirlori barodo molumat verilmasi onlarin 6z voziyyatlorini daha diizgiin dork
etmasine vo miialica prosesina foal sokilda colb olunmasina sorait yaradir. Ails iizvlarinin vo yaxin
sosial miihitin dastoyi ise reabilitasiya prosesinin effektivliyini artiran mithiim amillorden biridir
(Seyhan, 2025; Kang, Sponheim, Lim, 2020; Marcantoni, Gheorghiu, Lai, Wassef, Barbat-Artigas,
2024).

Umumilikdo, II Qarabag miiharibasi istirak¢ilarinda psixoloji voziyyotlorin arasdiriimasi
travmanin ¢oxsaxoli tosirlorinin anlagilmasia vo moaqsadyonlii terapevtik miidaxilalorin formalas-
dirilmasina imkan yaradir. Klinik, patopsixoloji vo terapevtik yanasmalarin inteqrasiyas: miihariba
istirak¢ilarinin psixoloji saglamliginin qorunmasi veo uzunmiiddstli sosial adaptasiyasinin tomin
edilmasi baximindan xiisusi shomiyyat dasiyir (Riistomov, 2022).

Miiharibs istirakgilarinda psixoloji voziyyatlorin formalagsmasinda fordi psixoloji xiisusiyyatlor,
avvalki hoyat tocriibasi vo sosial miithit miihiim rol oynayir. Doyiiso qodar psixoloji hazirliq soviyyasi,
stresso davamliliq, emosional tonzimloma bacariqlar1 vo sosial dostok resurslari travmatik hadisalora
reaksiyanin xarakterini miioyyon edon osas amillor sirasinda yer alir. Bu baximdan, eyni doyiis
soraitindo istirak etmis soxslords psixoloji reaksiyalarin forqli sokilds tozahiir etmosi miisahids olunur
(American Psychiatric Association, 2013).

Miiharibadon sonraki dovrds psixoloji ¢otinliklorin koskinlosmasi bazon gecikmis reaksiyalar
soklindo 6ziinii gostors bilor. Bu zaman doyiis zamani sixigdirilmis emosiyalar vo travmatik xatirolor
miloyyon miiddot sonra {izo ¢ixaraq psixoloji diskomfort yaradir. Gecikmis post-travmatik reaksiyalar
yuxu pozuntulari, emosional partlayislar, sosial miinasibatlordon qagma vo motivasiya azalmasi ilo
miisayiat oluna bilor. Bu ciir hallar miiharibs istirak¢ilarinin ailo vo pess hayatina manfi tasir gostorir
(Journal of Occupational Medicine and Toxicology, 2025; Psychotrauma and effective treatment of
post-traumatic stress disorder in soldiers and peacekeepers, 2025). Terapevtik prosesin effektivliyi
miihariba istirak¢ilarinin fordi ehtiyaclarina uygunlagdirilmis yanagmalardan asilidir. Fordi psixote-
rapiya ilo yanasi, qrup terapiyalari da miithiim shomiyyat kasb edir. Qrup soraitinde oxsar tacriibalor
yasamig soxslorlo qarsiligl {insiyyot emosional bosalmani asanlagdirir vo tok olmadiqlart hissini
giiclondirir. Bu iso psixoloji reabilitasiyanin daha somorali aparilmasina sorait yaradir (Zotev,
Phillips, Misaki, et al., 2018; Miihariba psixologiyasi vo travmanin insan psixikasina tosiri, 2025;
Persistence and Patterns of Combat-Related Posttraumatic Stress Disorder (PTSD), Medical, and
Social Dysfunction in Male Military Veterans 50 Years After Deployment to Vietnam, 2025).

Reabilitasiya prosesindo sosial institutlarin rolu da xiisusi vurgulanmalidir. Dévlat vo geyri-dovloat
qurumlarinin hayata kecirdiyi psixososial dostok proqramlart miihariba istirak¢ilarinin comiyyoto
reinteqrasiyasini asanlasdirir. Tohsil, mosgulluq vo sosial tominat mexanizmlori psixoloji sabitliyin
mohkomlondirilmasindon dolayi, miihiim tosiro malikdir (World Health Organization, 2021;
Post-traumatic stress disorder in the military veteran, 1994; The impact of posttraumatic stress
disorder in military situations, 2001).

Natica etibarilo, II Qarabag miiharibasi istirak¢ilarinda psixoloji voziyyatlorin ¢oxsaxali tohlili
travmanin yalniz kliniki simptomlarla mohdudlagsmadigini, eyni zamanda soxsiyyatin daxili strukturu,
sosial miinasibatlor vo hoyat strategiyalarina tosir etdiyini gostorir. Klinik-psixopatoloji, patopsixoloji
va terapevtik yanasmalarin vohdati miiharibs istirak¢ilarinin psixoloji saglamliginin qorunmast vo
davamli sosial adaptasiyasmin tomin olunmasi baximindan fundamental shomiyyat dasiyir.
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Natica

Aparilan tohlillor gdstorir ki, II Qarabag miiharibasi istirak¢ilarinda psixoloji voziyyatlorin
formalagmasi ¢oxsaxoali vo miirokkob xarakter dasiyir. Miihariba soraitindo yasanan intensiv stress,
hoyat liclin real tohliiko vo travmatik hadisoalor istirak¢ilarin psixoloji saglamligina hom kliniki-
psixopatoloji, hom do patopsixoloji soviyyads ohomiyyotli tosir gostormisdir. Bu tosirlor qisa
miiddotli emosional reaksiyalarla mohdudlasmir, bir ¢ox hallarda uzunmiiddstli psixoloji ¢otinliklor
vo adaptasiya problemlori ilo miisayiot olunur.

Tadqiqatlar vo miigsahidolor siibut edir ki, miiharibs istirak¢ilar1 arasinda post-travmatik stress
pozuntusu, anksiyete vo depressiv hallar genis yayilmigdir. Bu kliniki slamatlor fordlorin giindoalik
foaliyyatine, sosial miinasibotlorine vo hoyat keyfiyystine monfi tosir gosterir. Eyni zamanda,
patopsixoloji aspektdo emosional sabitliyin pozulmasi, idrak proseslorinds doyisikliklor, davranis vo
adaptasiya mexanizmlorinin zoiflomasi miisahids olunur ki, bu da fordin comiyyato reinteqrasiyasini
¢otinlasdirir.

Aragsdirmalar onu da gostorir ki, psixoloji reaksiyalarin intensivliyi travmanin deracasi, fordi
psixoloji xiisusiyyatlor, ovvalki hayat tocriibasi vo sosial dastok soviyyesi ilo six alagelidir. Bazi
miiharibs istirak¢ilar yiiksok psixoloji doziimliiliik niimayis etdirsslor do, shomiyyatli bir qrupda
psixoloji miidaxilo vo uzunmiiddotli reabilitasiya ehtiyaci yaranir. Bu iso psixoloji yardimin
fordilosdirilmis sokildo toskili zoruratini 6n plana ¢ixarir.

Terapevtik yanasmalarin kompleks vo sistemli sokilds totbiqi miiharibo istirak¢ilariin psixoloji
voziyyatinin stabillogdirilmasindo miihiim rol oynayir. Psixoterapiya, psixoedukasiya, sosial dostok
vo reabilitasiya proqramlarmin inteqrasiyasi travmatik tocriibslorin emalina, emosional tarazligin
barpasina vo adaptiv davranis modellorinin formalasdirilmasina imkan yaradir. Ails vo sosial miihitin
terapevtik prosesa calb olunmasi iso miidaxilalorin effektivliyini shomiyyatli doracods artirir.

Notico etibarilo, II Qarabag miiharibasi istirak¢ilarinda psixoloji voziyyatlorin kliniki-
psixopatoloji, patopsixoloji vo terapevtik aspektlordo hortorofli arasdirilmasi elmi vo praktik
baximdan bdyiik shomiyyat kasb edir. Bu istiqamatds aparilan todqiqatlar psixoloji yardim sisteminin
tokmillogdirilmasino, reabilitasiya proqramlarinin inkisafina vo miiharibo istirak¢ilarinin
uzunmiiddatli psixoloji rifahinin tomin olunmasina miithiim téhfs verir. Davamli elmi aragsdirmalar vo
effektiv psixososial dostok mexanizmlori miihariba istirak¢ilarinin comiyyoto tam vo saglam gokildo
inteqrasiyasinin asas sortlorindon biri kimi qiymetlondirils bilar.
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Buisinue rocynapcrBeHHbIX POrPaAMM MOIEPKKA HA pa3BUTHE MAJIOT0
U CPeIHero NpeAnpuHIMATEeILCTBA

AHHOTAIUSA

Maunsie u cpeauue npeanpustus (MCII) aBastoTCS OIHUM U3 OMOPHBIX CTOJIIIOB COBPEMEHHON
9KOHOMHMKHM ¥ HTPAIOT BaXXHYIO pPOJIb B OOECHEUEHWU SKOHOMHYECKOTO PAa3BUTHS, YBEIUYECHUU
3aHATOCTH, CTUMYJIMPOBAHUHY UHHOBAILIMOHHOM JEATENbHOCTU U YCUJIEHUH PHIHOYHOW KOHKYPEHIIMH.
OnbIT pa3BUTBIX CTPaH IOKA3bIBAET, YTO IPABWIBHO BBICTPOCHHAs T'OCYAAPCTBEHHAsS IOJIMTHUKA
pEerylIMpOBaHUs U LIEJICHANPABICHHBIE MEXaHU3MBI MMOAJICPKKH CO3/IAI0T YCIOBUS JJIsi YCKOPEHHOTO
pasButust MCII. K Takum mMexaHu3MaM OTHOCSATCSI HAJOTOBBIE JIBTOTHI, CyOCHIUU, OOJETr4eHHBIH
JOCTYNl K KPEIUTHBIM pecypcaMm, CTUMYJIMPOBAHME HHHOBAIMOHHOTO OWM3HECA W ONTUMHU3AIUS
3aKOHOAATENbHOM 0a3bl.

B A3zep0aiimxane ocHoBHbIe MexaHu3Mbl oaaepxkku MCII oGecieunBatoTcs uepe3 AreHTCTBO
pasBuTHsa Manoro u cpensero o6msHeca (KOBIA), xoTopoe mpenocTaBiseT MpeanpuHAMATENSIM
MIUPOKHE BOBMOXHOCTH B C(hepe 00yUueHHUs, OPUIUIECKUX U KOHCYIBTAIIMOHHBIX YCIYT, ”HHOBAIUH,
MapKeTUHTa U (UHAHCOBOTO OOCITY)KHBaHUSI.

B nocneanue roasl B A3epOaiipkane ObUIH peann30BaHbl MEPHI 10 MIEPEXO/y HAJIOTOBBIX CTABOK
Ha TpomnopHuOHaNbHYI0 cuctemy, cHuxeHuto HJIC, cokpallleHuio OTYMCIEHMM Ha COLUAIBLHOE
CTpaxoOBaHUE U BHEAPEHUIO YIPOIIEHHON cucTeMbl Hasorooonoxenus At MCII. HanoroBbie 1brotst
00eCTrIeunBalOT MOJIHOE WJIM YaCTUYHOE OCBOOOXKICHHE HAJIOTOILIATEIbIINKOB, MPOJIEHHE CPOKOB
yIUIaThl ¥ ONITUMHU3AIMIO HAJOTOBOW 0a3bl. B OymyimieM NMpHOpUTETHBIMH HANPaBICHHUSIMH CTAaHYT
CO3/1aHHEe KOHKYPEHTOCIIOCOOHOH OM3HEC-Cpe/ibl, YKpeIJeHHe BepXOBEHCTBA 3aKOHAa U o0ecrieyeHne
paBHBIX ycyioBui KoHKypeHIuu it MCII. OrpanudeHHbIA JOCTYIT K (UHAHCOBBIM pecypcam To -
MpeKHEMY OCTaeTCSd OCHOBHOW TMperpaaoi, mo3ToMy MojHoe MU 3P(eKTHBHOE BHEIpEHUE
MPOBEACHHBIX PeOPM UMEET CTPATETHUECKOE SHAUCHHE.

Knroueeswie cnosa: mecmuuiii, busnec, npeonpuHUMamenbcmeo, cyocuous, npou3eo0Ccmeo
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Dovlat dastayi proqramlarimin kicik v orta
sahibkarhgin inkisafina tasiri

Xiilasa

Kigik vo orta biznes (KOB) miiasir iqtisadiyyatin osas dayaqlarindan biridir vo iqtisadi inkisafin
tomin edilmasindo, mosgullugun artirilmasinda, innovativ faaliyyatin tosviqinds va bazar ragabatinin
giiclondirilmosinda miihiim rol oynayir. inkisaf etmis dlkolorin tacriibosi gdstorir ki, dévlot torafindon
diizglin qurulmus tonzimloma siyasoti vo moqgsadyonlii dostok mexanizmlori KOB-larin stiratli
inkigafi iiclin olverisli sorait yaradir. Bu mexanizmloro vergi giizostlori, subsidiyalar, kredit
resurslarina ¢ixisin asanlasdirilmasi, innovativ bizneslorin stimullasdirilmast vo ganunvericilik
bazasinin optimallasdirilmasi daxildir.
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Azorbaycanda KOB-larmn osas dostok mexanizmlori Kicik vo Orta Biznesin Inkisafi Agentliyi
(KOBIA) vasitosilo tomin olunur. Agentlik sahibkarlara tolim-todris, hiiquqi vo moslohat xidmatlori,
innovasiya, marketing vo maliyyo sahalorinds genis imkanlar toqdim edir.

Son illorde Azorbaycanda vergi doracolorinin proporsional sistemo kecirilmosi, ©DV-nin
azaldilmasi, sosial sigorta ayirmalarinin endirilmosi vo KOB-lar {i¢iin sadslogdirilmis vergi sisteminin
totbiqi kimi tadbirlor hoyata kecirilmisdir. Vergi glizostlori vergi 6dayicilarinin tam va ya qisman azad
olunmasini, 6danis miiddstinin uzadilmasin1 vo vergi bazasmin optimallasdirilmasii tomin edir.
Golocokdo osas prioritetlor rogabotgabiliyyotli biznes miihitinin yaradilmasi, qanunun aliliyinin
giiclondirilmosi vo KOB-lar ii¢lin barabar roqabast soraitinin tomin edilmasidir. Maliyyayo mohdud
cixis hals do asas maneos kimi qalir, buna gore do gabul edilmis islahatlarin tam vo effektiv totbiqi
strateji ohamiyyat dasiyir.

Acar sozlar: yerli, biznes, sahibkarlgq, subsidiya, istehsal
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The Impact of Government Support Programs on the
Development of Small and Medium-Sized Entrepreneurs

Abstract

Small and medium-sized enterprises (SMEs) constitute one of the cornerstone pillars of the
modern economy, playing a critical role in fostering economic development, increasing employment,
promoting innovation, and enhancing market competition. Experience from developed countries
demonstrates that well-designed government regulatory policies and targeted support mechanisms
create favorable conditions for the accelerated development of SMEs. Such mechanisms include tax
incentives, subsidies, facilitated access to credit resources, promotion of innovative businesses, and
optimization of the legislative framework.

In Azerbaijan, the primary support mechanisms for SMEs are implemented through the Small and
Medium Business Development Agency (KOBIA), which provides entrepreneurs with
comprehensive opportunities in training, legal and consulting services, innovation, marketing, and
financial support.

In recent years, Azerbaijan has undertaken measures such as transitioning tax rates to a
proportional system, reducing VAT, lowering social security contributions, and implementing a
simplified taxation system for SMEs. Tax incentives provide for full or partial exemption of
taxpayers, extension of payment deadlines, and optimization of the tax base. Looking ahead, key
priorities include fostering a competitive business environment, strengthening the rule of law, and
ensuring equal competitive conditions for SMEs. Limited access to financial resources remains a
significant barrier; therefore, the full and effective implementation of the recent reforms is of strategic
importance.

Keywords: local, business, entrepreneurship, subsidy, production

BBenenue

Mansiii u cpenuuii 6usHec (MCB) cumTaercsi OJHON W3 KIIIOYEBBIX OIMOP COBPEMEHHOM
skoHOMUKH. MCB He ToibpKo obecrieunBaeT JUHAMHUYHOE Pa3BUTHE IKOHOMHKH, HO U CITIOCOOCTBYET
POCTY 3aHSTOCTH, BHEAPEHUIO NHHOBALIMHA M YCUJICHUIO PHIHOYHONH KOHKYpeHIUHU. ONBIT pa3BUTHIX
CTpaH MOKa3bIBaeT, 4To0 3()(EKTHBHAS TOCYNApPCTBEHHAsI PETYISATOpHAS TMOJUTHKA W IEJIeHalpaB-
JICHHBIE MEXaHU3MbI MOJJEPKKHU CO3JAI0T OJaronpuATHbIE YCIOBMS Al YCKOPEHHOIO Pa3BUTUSA
MCB. B 10 € BpeMs Takue Mephl, KaK HAJIOTOBBIE JIbIOTHI, OOJIETY€HUE JTOCTYyIA K KPEIUTHBIM
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pecypcaMm, CTUMYJIMpPOBaHHE HHHOBAalMOHHOIO  MpPEINPUHUMATENILCTBA U
3aKOHOJATEIbHON 0a3bl, UTPAIOT BAKHYIO POJIb B PA3BUTUU JIaHHOTO CEKTOPA.

A3zep0aiikan u cocennue crpanbl — Typuus, ['py3us, Poccus u Mpan — npuMeHSIOT pa3IidHbIe
MOJIENIA PETyIUpOBaHus, HarpapieHHble Ha pa3Butie MCB. B Azepbaiimxane uepe3 AT€HTCTBO IO
pasBuTHIO Majoro u cpexuero 6usneca (KOBIA) peamusyercs mmpokuii CIeKTp Mep MOAIEPKKH
npennpuHumareneid. OJHaKo Takue BOIMPOCHI, Kak JAajbHEWIIas Judepanus3anusi OU3HeC-Cpemsbl,
CHI)KCHHE HaJOrOBOM W aJMMHUCTPATUBHOM Harpys3kd, TMO-TIPEXKHEMY COXPAHSIOT CBOIO
aktyanbHOCTh. B Typuuu nocpenctsom KOSGEB (Opranuzanust mo pa3BUTHIO MaJIbIX M CPEIHUX
OPEANPUATANR) TPEAOCTABISIOTCS CYOCHIUM M KPEAUTHBIE BO3MOXHOCTH, CTHMYJIHPYIOIINE
pa3BUTHE ceKTopa. I py3us NpUBIEKaeT BHUMaHHE pedopMaMH, HAIPaBIEHHBIMH Ha YHPOIIECHHE
perucTtpanuu Ou3Heca M MPUBIEUEHUE HHOCTpaHHBIX HHBecTHLMA. B Poccum pna MCH
NPUMEHSIOTCSl  CIlelajbHble SKOHOMHYECKHE 30Hbl M HaJOroBbIe JILTOTHL, a B Vpane
CTUMYJIMPOBAHHE BHYTPEHHEIO MPOU3BOACTBA U JKCIOPTA SBIAETCS OJHUM U3 NPUOPUTETHBIX
HanpaBieHuil rocynapcrBeHHor monutuku (Korimli, 2020). Hacrosimiasi cTaThs CTaBUT LEJBIO
MCCIIEZI0BaTh CTENEHb IPUMEHUMOCTH YCIEIIHbIX PErYIATOPHBIX MEXaHU3MOB Pa3BUTHIX CTpPaH AJIs
AzepbaiipkaHa M cocegHMX rocynapctB. OmbIT cTpaH pernoHa OyneT NpoaHaIM3UpPOBaH B
CpPaBHHUTEIFHOM acleKTe, a Takke OyIyT pacCMOTPEHBI BO3MOXHOCTH agantanuu 3((HEeKTUBHBIX
MOJIeNIed, UCIOJIb3YEMbIX B Pa3BUTBIX CTpaHaX, K JIOKAJIbHBIM ycioBusM. Kpome Toro, B crarbe
BBISBIIIOTCS CYLIECTBYIOIIUE MPOOIEMBI B chepe rocynapCTBEHHOTO PETYIMPOBAHUS M MOAACPKKU
MCB u npeanararoTcs myTH UX pELICHUs, a TaKxke POPMYIUPYIOTCS MIPAKTUUECKHUE PEKOMEHIAIUH,
nonesusle A1s cTpan perrona (Kigik vo Orta Biznesin Inkisafi Morkozi, 2025).

HUccaenosanue

Cexrop manoro u cpeanero 6usHeca (MCB) urpaer BaKHYyI0 pojib B 3KOHOMUYECKOM Pa3BUTUU
KaXJI0l CTpaHbl. JIaHHBIM CEKTOpP MMEET CYIIECTBEHHOE 3HAYEHUE C TOUKHU 3PEHUSI YBEIUUYCHUS
3aHATOCTH, MOAJIEP)KKA MHHOBAIIMOHHON NEATEIBHOCTH M SKOHOMUYECKOH auBepcudpukanuu. B
AzepOaiipkane M coceqHux crpaHax — Typuuu, Ipysuu, Poccun u Upane — pazsutue MCh
OCYIIECTBIISIETCS. HAa pa3HbIX YPOBHAX, IPU 3TOM Kaxaass CTpaHa pealu3yeT MOJIUTHKY,
COOTBETCTBYIOIIYIO0 €€ crnenuduueckoil HKOHOMUYECKOW W TpaBoBoil cpene (Ohmodova, 2025;
Karimov, Osmanov, 2020). B Tabnuiie Huke NpeAcTaBlIeHbl CPAaBHUTEIbHBIE OCHOBHBIE TTOKA3aTeNN
Pa3BUTHS MAJIOTO U CPETHETO OM3HECa B yKa3aHHBIX CTpaHaXx.

OIITUMU3aluA

Tabauna 1.
OcHOBHBIE TTOKa3aTeIN Majoro U CPEIHEro
OusHeca B A3epOaiipkaHe U COCEAHUX CTpaHax

Crtpana

KomuuecTBo
MCB

YuciaeHHOCTL
3auaTeIx B MCh

Honas MCB B
BBII

Hpumepsr MCh

Azep0OaiiKan

250 000+

700 000+

20-25 %

«Azercell»
(TeneKoMMyHUKAIUHN ),
«Embawood»
(Ipon3BOJICTBO MeOeH)

Typuus

3 500 000+

10 000 000+

55-60 %

«Beko» (ObITOBast TEXHHKA),
«Vestel» (3neKTpoHHKA)

I'py3us

100 000+

300 000+

2025 %

«TBC Bank» (0aHKOBCKHi
cektop), « Wissol»
(oHepreTHKa)

Poccus

6 000 000+

15 000 000+

20-25%

«Yandex» (TEXHOJIOTHN),
«Ozony (3meKTpoHHAS
KOMMEPITHS)

Upan

3000 000+

7 000 000+

40-45 %

«Digikalay» (3mexTponHas
KOMMEpITus), «Snapp»
(TpaHCIOpPTHBIE YCITYTH)

Hcmounuk: dannvie CO6pCZHbl U3 pasjiudHvblx OmMKpblmMbsblX UCMOYHUKOB
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B nanno#i Tabauiie nmpencTapieHbl 0011ee KOJINYecTBO MajibIX U cpenHux npennpustuii (MCB) B
AzepbaiijpkaHe M COCEIHUX CTpaHaxX, YMCICHHOCTb 3aHATBIX B 3TOM cekrope, poib MCH B
dbopMHUpOBaHUHU BaJOBOro BHyTpeHHero npoaykra (BBII), a Takke nmpuMepbl Beay X KOMITAaHHH.
Hecmorpst Ha npumeHeHue B A3zepOaiikaHe pa3IMUHbIX MEXaHU3MOB CTUMYJIMPOBAHMS PA3BUTHUS
MCB, B manHOi cdepe MO-TPeKHEMY COXpaHseTCs psn mpobimem. B wactHocTH, K (akTopam,
CIACPKUBAIOUIMM TEMIIbI PAa3BUTHS CEKTOpPa, OTHOCATCS TPYAHOCTH C (DMHAHCHUPOBAHUEM,
OTpaHUYEHHbIE BO3MOKHOCTH BBIXOJIa HA PHIHOK U BBICOKHME MPOILIEHTHBIE CTAaBKH IO KpeauTam. B
Typunu MCB sBasitoTcsi OIHOM M3 KIIFOYEBBIX ONOP HAIMOHAJIBLHOW SKOHOMHKH, a ux a0 B BBII
cocraBmaeT 55-60%, dro cBHIETENbCTBYET 00 3 (EKTHBHOCTH TOCYAApCTBEHHBIX IMPOrPaMM
HNOJAEPKKHA Majoro M CpeJHero npeamnpuHumarensbcTsa. B ['py3un, HecMOTpsi Ha OTHOCUTEIBHO
HeOonpmoe konmnyectBo MCDB, B pe3ynbrare ynpolleHUs NMpeApUHUMATEIbCKON AeITEIbHOCTH U
mubepanu3anuy  Ou3HeC-CpeAbl CO3daHbl OJarompusATHBIE YCIOBHUS ISl Pa3BUTUS  MalbIX
npeanpuatuid. Poccus, sBissch permoHanbHbIM JmaepoM no uuciay MCB, xapakrtepusyercs
CpPaBHUTEIILHO HEBBICOKOW Jojei nanHoro cektopa B BBII Ha ypoBae 20-25%, uto oObsicHsETCS
JIOMUHUPOBAHUEM KPYIHBIX IOCYNAapCTBEHHBIX KOMIaHUI B sKoHOMUKe. B Mpane nestenpHOCTD
MCBH B OCHOBHOM OpHMEHTHMPOBaHAa Ha BHYTPEHHEE IPOU3BOACTBO U AKcmopT (Azarbaycan
Respublikasmin Kicik vo Orta Biznesin Inkisafi Agentliyi, 2018).

JearenbHOCTh MalbIX U CPEOHUX MPEANPUITHM BO BCEX PAa3BUTBIX HKOHOMHKAX BHOCHUT
3HAUUTENbHBIA BKJIAJ B MPOIECCH TPOU3BOACTBA U IKOHOMUYECKOTO POCTa. ITO 00YCIOBIECHO TEM,
YTO HpearpuHUMaTesibckasi akTUBHOCTh MCB 4acTo mpuBOIWUT K MHHOBALMAM, KOTOPBIE, B CBOIO
ouepenp, SBISIOTCS OAHUM M3 KIIIOUEBBIX (DAaKTOPOB 00ECIEUEeHHs] SKOHOMHYECKOTO pocTa U
MOBBILIEHHS] KOHKYPEHTOCIIOCOOHOCTH B COBPEMEHHBIX SKOHOMMKaX. B cTpaHax, rae 6usHec-cpena
pa3BHUBaeTCs ¢ y4ETOM MOTPEOHOCTEN MaJIoro U CpeAHEro MpeapUHIMAaTENbCTBA, POPMUPOBAHUE U
peanu3anusi SJKOHOMUYECKOH MOTUTHKH OCHOBBIBAIOTCS HA OI[EHKE TOT0, KAKKMM 00pa30M HOBBIE MEPHI
BO3/elicTBUA oTpaxkatorcs Ha MCB, mpuHUMas BO BHHMaHHE HX THOKOCTh M OJHOBPEMEHHO
MOBBIIIEHHYIO YYBCTBUTEIBHOCTh K U3BMEHEHUSIM YKOHOMUYECKHUX YCIOBHII.

Azepbaiikan u cocennue ctpanbl — Typuus, [ py3us, Poccus u Upan — peanusyior pa3innyHbie
MOJIMTUKY, HaIpaBJICHHbIE Ha pa3BuTHE Majoro u cpeanero OusHeca (MCB). B pamkax
OPUOPUTETHOTO BHUMAHUS, YAENSEMOTO Pa3BUTHUI0O HEHEPTSIHOTO CEKTOpa SKOHOMHUKHU
Azepbaiikana, nonnepxka MChB 3aaumaeT oco6oe mecto. C 310 11ebio0 ObUIa co3naHa ATEHTCTBO
0 Pa3BUTUIO MAJOro M cpelHero OmsHeca AsepOaiimxanckoil Pecry6muku (KOBIA), kotopoe
IIPENOCTABIIET MPEAIPUHUMATEIAM IMMPOKUH CIIEKTP MEp rocyAapCTBEHHOM noaaepxkku. B Typuun
rocynapcTBeHHoe ctumyiaupoBanue MCDB ocymecTBisieTcss NPEeMMYyLIECTBEHHO IOCPEACTBOM
HAJIOTOBBIX JIBIOT, KPEIUTHBIX MPOTPAaMM M MEXAaHU3MOB IOOMIpEHHUs sKcnopra. B I'py3um s
pa3BUTUS NPEANPUHUMATENHCTBA NPHUMEHSIOTCS JIHOepaln30BaHHOE 3aKOHOJATEIbCTBO U
yOpOUIEHHBIE MpOIenyphl peructpauuu OuszHeca. B Poccum u Vpane ocCHOBHBbIE HampaBiIeHUS
passutus MCB 0a3zupyrorcs Ha pacIIMpEeHUH TOCYJapCTBEHHBIX 3aKa30B, YKPEIUIEHUH BHYTPEHHETO
IPOU3BOACTBA M oOOecreueHnn SKOHOMHuYeckoil auBepcupuxanuu (Azorbaycan Respublikasinin
Auditorlar Palatasi, 2019).

28 nexadbpst 2017 roma Ykazom Ilpesunmentra mpu MHHHCTEpCTBE KOHOMHUKH ObLla CO3JaHa
«ATEHTCTBO MO pa3BUTHIO MAaJloOTO M CpPETHEro MpearnpuHUMarenbcTBa A3sepOalikaHCKOI
PecrryOmukm». OCHOBHBIMU 3a7ja4aMy JAHHOTO ar€HTCTBA SIBJISIOTCS MOBBIIICHHE Y()D(HEKTUBHOCTH H
JOCTYIIHOCTH  TOCYJApCTBEHHBIX  pedopM,  yKpEeIUIEeHHE  KOOpAMHALMM  JACSTEIbHOCTH
rOCy/IlapCTBEHHBIX OPTaHOB M Pa3IMYHbIX CTPYKTYp B JaHHOH cdepe, a Takke (OpMUPOBaHUE
6naronpusaTHoii OusHec-cpensl B crpane (Kicik vo orta biznesin inkisafi agentliyi, 2017; Kicik vo orta
biznesin inkisafinda miihasibat ugotunun rolu, 2019). B coorBeTcTBUU C 3a7auaMu, ONIPEICIAEHHBIMH
B yKa3aHHOM YKa3e, ATEHTCTBO JIOJDKHO COAEHCTBOBaTbh COBEPLICHCTBOBAHUIO HMH(PACTPYKTYpPHI
noaaepxku MCB, mpuBiekars (UHAHCOBBIE pecypChl MECTHBIX M 3apyO€KHBIX OpraHU3aIllui, a
Takke oOecreynBaTh OpPraHU3ALMI0O U pPEaTU3alUI0 IIeJIEBbIX NPOrpaMM MoAAepkKu. [Ipyrum
Ba)XHBIM HAalpaBJICHUEM JIEATEIbHOCTH ATEHTCTBa SBIseTCs mnpeaocrabieHue cyorexktam MCH
JocTyna K oOpa3oBaTelbHBIM M y4eOHBIM IporpaMMaM, IOPUIAMYECKUM M KOHCYJIBTal[MOHHBIM
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ycllyraM, WHHOBallMOHHBIM pecypcaM, KaJIpoBOMYy H HH(GOPMAINOHHO-KOMMYHHUKAIMOHHOMY
obecrnieueHnto, (PMHAHCOBBIM YyCIIyraM, a Takke NojAepxke B chepe MapkeTuHra u coeita. Kpome
TOTO, IPEAYCMOTPEHO OObEAMHEHUE YCIYT, NMPEeIOCTaBIsEMbIX TOCYIAPCTBEHHBIMU OpraHaMH, B
enuHoMm mpoctpanctBe — «KOB evlori», a Takke nudpoBuzanus psga rocylapCTBEHHBIX YCIYT,
OKa3bIBAEMbIX MPEANPUHUMATEIISIM.

BwMmecTe ¢ TeM oueBUAHO, 4TO HEAP PEKTUBHAS TOTUTHKA, TOMUMO JEMOTHBAIINY MOTCHIIMATBHBIX
MHBECTOPOB, MPUBOAUT K pocTy usnepxkek MCDB, co3maér nomonHuUTeNbHBIE Oapbepbl IS UX
NeSITeIbHOCTH M HETAaTUBHO BIHMSIET Ha KOHKYPEHTOCIIOCOOHOCTh, TEM CaMbIM MPEIMSATCTBYS WX
pa3BuTHiO. [1o 3TON MpUYMHE OPUEHTHPOBAHHAS HA PAa3BUTHE HAJIOTOBAs MOJUTHKA JIOJDKHA OBITH
HarpaBlieHa HE TOJbKO HAa MaKCHMH3AIMIO HAJOTOBBIX IOCTYIUIEHHH, HO M Ha (GOpMUpPOBaHHE
OnmaronpuATHOM OW3HEC-Cpelbl, CHOCOOCTBYIOLIEH SKOHOMHUYECKOMY pocTy. B mpeaemax
OTIpeAeIEHHON TePPUTOPUH YPOBEHb HAJIOTO0OI0KEHN MOKET OKa3bIBaTh CYIIECTBEHHOE BIIMSHHE
Ha BBIOOP MHBECTOpPaMHM OTpaciieil I BIOXKEHUS KanuTana. BMecte ¢ TeM JaHHBINA POLECC MOXKET
(dopMupoBaTh OIMOOYHBIE IPEACTABICHUS Y Pa3pabOTUNKOB MOJIUTHUKH OTHOCUTEIBHO B3aUMOCBS3U
HAJIOTOBOI HArpy3Kd C POCTOM JIOXOJIOB M IpPHBICYCHHEM HHBECTUIMH, a TakkKe C MOTHBAIUEH
NPEANPUHIMATENECKON JeSITEIbHOCTH. YIPOIIECHHE HAJOTOOOIOKEHHUS JIOXOJ0B, B TOM YHCIIE
NpUMEHEHHE YIPOIIEHHBIX HAJOTOBBIX CTABOK JJISl IPEANIPUATUH, CIIOCOOCTBYET MPENBAPUTEIBHOM
SCHOCTU B OIPENEJICHUU H3EpKEeK KOMIIAHUM, OpraHu3aluy J0OpOBOIBHOM YyIUIAThl HAJIOTOB,
(GOpMUPOBAaHUIO MPO3paYHbIX (PUHAHCOBBIX IMPOTHO30B M YIPOLIEHUIO MpOIEcca HaJIOrOBOTO
aAMUHUCTpUpoBaHus. bosee cripaBeasnBas ¥ po3payHasi HAJIOTOBasi CUCTEMA C HU3KUMU CTaBKaMH,
HE JONyCKalomas JAUCKPUMHHALMN MEXAy MPEIIpUATAIMH, SBISIETCS OIHUM W3 HamOoiee
3QPEKTUBHBIX HMHCTPYMEHTOB COACWCTBUS pPa3BUTHIO MpeAnpuHuUMarenbcTBa (Azarbaycan
Respublikasimin Iqtisadiyyat Nazirliyi yaninda Dovlat vergi xidmati, 2020).

3akiouenue

B Aszepbaiioscane 6 nocieonue 200vl Obiiu NPUHAMbBL U PEATU0BAHBL CLE0YIOWUE MEPDL.

— Ilepexon k MpOMOPIIMOHATIHFHON CHCTEME HAJIOTOOOI0KEHHSI, CHI)KEHHE CTaBOK HAJIOTOB ¢ 35%
10 25%, a 3arem 1o 20%, a Taxxxe camxenue HJC ¢ 28% no 18%, ynpasnnenue ['ocynapcTBeHHOTO
JTOpOokHOTO (POHIA M psja APYTUX HAJIOTOB, CHIDKEHHE MAaKCUMATBHON CTAaBKU HAJIOTOOOIOKEHUS
busnueckux Ui ¢ 55% mo 35%;

— CHUKEeHUE OTYUCIICHUI Ha conranbHoe cTpaxoBanue ¢ 40% mo 27%;

— ObecnieueHne ypoIeHHON cucTeMbl Hasorooonoxxenust ¢ 2001 rona;

— OcBoOoxeHne CyOBEKTOB MPEANPUHUMATENIBCTBA, 3aHUMAIOIIUXCS ITPOU3BOJICTBOM
CEeJILCKOXO3SIICTBEHHOM MPOIYKIIMH, OT BCEX HAJIOTOB, KPOME 3€MEJIbHOTO, Ha CPOK B 3 TOa HaUMHAs
¢ 2001 roma (Mihasibat ugotu informasiya sistemlorinin Azorbaycanda totbiqi: kicik vo orta
miiossisalor lizra todqgiqat, 2022).

B Pecnybmrke ynpoiieHue mpoliiecca HaJoroo010KeHus BISETCS He3aMEHU MbIM HHCTPYMEHTOM
noBbIIeHHS 3()p)EeKTUBHOCTH HANOTOBOM MOMUTHUKH. HamoroBsie JbroThl MpeaycMaTpUBaOT MOTHOE
WM YaCTUYHOE OCBOOOXKIIEHHE HAJIOTOIUIATENBIIMKOB OT YIUIAThl HAJOTOB, CHIKEHUE CTaBOK
HAJIOTOB, IIPOJUICHHE CPOKOB YILJIAThl U YACTUYHOE CHUKCHHE HAJIOTOBOM 0a3bl B COOTBETCTBUH C
3aKOHO/IATEIHLCTBOM.

B Oymymem AszepOaifpkaH MOXET MPENNPHUHATH JOMOTHHUTENbHBIC IIArd IJsl oO0ecreueHus
paBHBIX yCJOBUM KOHKypeHIuu kak mia MCII, Tak U A KPYNHBIX KOPIOpALMK IyTeM
CTUMYIIUPOBaHUs Oojiee KOHKYPEHTHOH OW3HEC-Cpelbl, YKpEIJIeHHS BEPXOBEHCTBA 3aKOHA U
MOBBIIICHUSI JIETIOBON 4eCTHOCTH. D()PEKTUBHOEC KOOPAUHHPOBAHUE BHOBBH CO3/IaHHBIX OPraHOB H
WHUIIMATUB, a TAKXXe TOBBIMICHUE TMOTCHIMANTA KIIOUEBBIX YUPEKICHUH, TaKUX KaK ATEHTCTBO
pasButuss MCII A3sepOaiimkana, Uis BBIIOJTHEHHS CBOMX OOs3aHHOCTEH CTaHET OyayIIuM
npuopureToM. OrpaHUYeHHBIH JOCTYyN K (PMHAHCHPOBAHHMIO OCTAETCS OCHOBHOW Mperpajou uis
pasButuss MCII, u nmonHoe u 3¢ (PeKTHBHOE BHEIPEHHE HEIABHO MPHUHATHIX pedopM OYyIeT UMEThH
pelniaromiee 3HaueHHE.
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Abstract

Vaccination policy reform represents a complex intersection between individual freedoms and
collective health protection. This study explores the ethical, legal, and public health dimensions of
vaccination mandates and exemptions. While immunization programs have proven essential in
controlling infectious diseases and safeguarding public health, debates persist about personal
autonomy, bodily integrity, and state intervention. The paper analyzes the evolution of vaccination
policies in democratic societies, highlighting tensions between compulsory vaccination laws and
human rights frameworks. It further examines policy strategies aimed at achieving herd immunity
without undermining civil liberties, including informed consent, targeted education campaigns, and
incentive-based models. Comparative case studies from Europe and North America illustrate how
governments balance public safety with individual rights in the face of vaccine hesitancy and
misinformation. The findings suggest that successful vaccination reforms depend on transparent
governance, equitable access to healthcare, and sustained public trust. Ultimately, the research
underscores that a well-designed vaccination policy must protect both public health and personal
choice, ensuring ethical integrity in global health governance.
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Peyvondlosdirma siyasati islahati: fordi hiiquqlar va kollektiv
saglamliq tahliikasizliyinin tarazlasdirilmasi

Xiilasa

Peyvand siyasati islahati fordi azadliglar vo kollektiv saglamligin qorunmasi arasinda miirakkob
bir kosismoni tomsil edir. Bu todqgiqat peyvondlomo mandatlarinin vo istisnalarinin etik, hiiquqi vo
ictimai sohiyyo &lgiilorini arasdirir. Immunizasiya programlari yoluxucu xostaliklorin nozaratindo vo
ictimai saglamligin qorunmasinda vacib oldugunu siibut etso do, soxsi muxtariyyat, badon biitovliyi
vo dovlst miidaxilosi ilo baghh miizakirolor davam edir. Maqalodo demokratik comiyyatlords
peyvandloma siyasatlorinin tokamiilii tohlil edilir, macburi peyvondloms qanunlari ils insan hiiquqlar
corcivalori arasindaki gorginliklor vurgulanir. Molumath raziliq, hadoflonmis tohsil kampaniyalar1 vo
togviq osasli modellor daxil olmagqla, votondas azadliqlarini pozmadan siirii toxunulmazligina nail
olmaga yonalmis siyasat strategiyalar1 daha da aragdirilir. Avropa vo Simali Amerikadan miiqayisali
niimunalar hokumatlarin peyvand toraddiidii vo yanlis melumat qarsisinda ictimai tohliikasizliyi fordi
hiiquglarla neco balanslagdirdigini gostorir.
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Noticolor gostorir ki, ugurlu peyvondloms islahatlar1 soffaf idaroetmodon, sohiyys xidmatloring
borabar ¢ixisdan vo davamli ictimai etimaddan asilidir. Natico etibarils, todqiqat yaxsi hazirlanmis
peyvond siyasotinin hom ictimai saglamligi, hom do soxsi se¢imi qorumali oldugunu vo qlobal
sohiyya idaragiliyindo etik biitdvliiyii tomin etmali oldugunu vurgulayir.

Acgar sozlor: peyvand, saglamlyq, fordi, kollektiv, mandatlar, insan, bioetika, toxunulmazlig,
idaraetma, siyasat, malumatlilq, taraddiid

Introduction

Vaccination policies play a pivotal role in shaping global public health outcomes by preventing
the spread of infectious diseases and ensuring population-wide immunity. However, the ongoing
debate over vaccination policy reform has brought to light a significant ethical dilemma: how to
balance individual rights with the collective need for health security. On one hand, governments are
responsible for protecting their citizens through public health interventions, including mandatory
vaccination programs (Shachar, 2020; Ylisalo, 2023).

On the other hand, individuals claim the right to bodily autonomy, informed consent, and freedom
of choice regarding medical procedures.

Throughout history, vaccination has proven to be one of the most effective tools in reducing
mortality and morbidity from diseases such as smallpox, measles, and polio. Yet, the rise of vaccine
hesitancy — fueled by misinformation, distrust in authorities, and cultural or religious objections —has
challenged policymakers to rethink traditional approaches to immunization. The COVID-19
pandemic, in particular, intensified global discussions about vaccination mandates, highlighting
tensions between personal liberty and community welfare.

Research

Vaccination policy reform requires a multidimensional approach that integrates public health
objectives, ethical reasoning, and legal frameworks. The central challenge lies in maintaining a
delicate equilibrium between protecting individual freedoms and ensuring collective safety.
Governments implement vaccination policies to achieve herd immunity, thereby preventing outbreaks
that could endanger vulnerable populations such as children, the elderly, and the
immunocompromised. However, when vaccination is made compulsory, questions arise about the
infringement of personal liberty and bodily integrity.

Ethically, the principle of autonomy supports an individual’s right to make informed choices
about medical interventions. Yet, from a utilitarian perspective, restricting this autonomy may be
justified when individual decisions threaten public welfare. Thus, the justification for vaccination
mandates rests on the moral responsibility to prevent harm to others — a concept deeply rooted in the
principle of nonmaleficence. The World Health Organization and various international bodies
emphasize that effective vaccination policies should combine coercive measures with education and
public engagement rather than relying solely on legal compulsion (Franco, 2022; Savulescu, 2021;
Tehrani, Perkins, 2022; Wilson, Rudge, 2023).

From a policy standpoint, countries have adopted varying strategies. For instance, some European
nations such as France and Italy have strengthened mandatory vaccination laws after witnessing a
resurgence of measles, while others like the United Kingdom and the Netherlands rely more on public
persuasion and voluntary compliance. These contrasting approaches reveal that social trust and
cultural context play vital roles in determining policy effectiveness.
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Graphic 1.
Vaccination Coverage and Public Trust by Country (2024).
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Source: World Health Organization (WHO), 2024.

The graphic 1 illustrates the relationship between vaccination coverage and public trust in
vaccination policies across six countries — France, Italy, Germany, the United Kingdom, the United
States, and Canada — for the year 2024. Overall, the data show a positive correlation between public
trust and vaccination coverage. Countries with higher levels of trust tend to achieve better
immunization outcomes (Saunders, 2022; Jalilian, Amraei, Javanshir, Jamebozorgi, Faraji-Khiavi,
2023; Su, 2023).

For example, Canada and Germany record the highest rates of both vaccination coverage (96%
and 95%) and public trust (80% and 72%), reflecting strong institutional credibility and effective
communication strategies. In contrast, the United States and France, where public trust levels are
relatively lower (65% and 62%), display slightly reduced vaccination rates (90% and 91%),
suggesting that skepticism and misinformation still pose significant barriers. The United Kingdom
maintains balanced performance, with a trust rate of 77% and vaccination coverage of 94%,
highlighting the impact of consistent health messaging.

The graphic 1 demonstrates that successful vaccination policy reform depends not only on
accessibility and regulation but also on the cultivation of public confidence. Where governments
engage transparently with citizens and promote awareness through education, vaccination rates
remain high and stable (Myers, 2023; Olick, 2021; Bardosh, 2022).

Conclusion

The analysis reveals that effective vaccination policy reform must strike a balance between
protecting individual rights and ensuring collective health security. While mandatory vaccination
programs can achieve high immunization coverage, they must be implemented within an ethical
framework that respects personal autonomy and informed consent. The evidence shows that countries
with greater public trust in health authorities tend to achieve higher vaccination rates, emphasizing
that social confidence and transparent communication are as important as legal enforcement.

In this context, future vaccination policies should prioritize education, equitable access, and
dialogue with communities rather than coercion. Governments need to adopt flexible strategies that
combine scientific evidence with ethical and cultural sensitivity. Strengthening public awareness,
combating misinformation, and ensuring fairness in vaccine distribution will enhance the legitimacy
and effectiveness of vaccination programs.
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Elektron odanis sistemlorinds tahliikasizlik va
risklorin idars edilmosi

Xiilasa

Miiasir dovrdo elektron &donis sistemlori (EOS) qlobal iqtisadiyyatn ayrilmaz hissasino
cevrilmisdir. Onlarn tstiinliiklori — siirot, rahatliq, soffafliq vo xorclorin azaldilmasi — ilo yanasi,
tohliikasizlik vo risklorin idaro olunmasi mosololori do xiisusi ohomiyyot kosb edir. Elektron
Odonislorin artmasi kibertohliikolor, saxtakarliq, malumat sizmasi vo identifikasiya problemlori kimi
risklorin ¢coxalmasina sobob olmusdur. Tohliikosizlik idarogiliyi ¢or¢ivesindo on miihiim
istigamoatlordon biri kriptoloji qorunma, iki morhololi autentifikasiya, tokenizasiya, biometrik
identifikasiya vo blokceyn osasli omoliyyatlarin totbiqidir. Bu texnologiyalar 6donis axmlarinin
moxfiliyini, biitovliiylinii vo izlons bilonliyini tomin edir. Banklar vo maliyya qurumlari “risk osasl
yanagsma modeli” vasitasilo potensial tohliikalori avvalcodon miioyyon edir vo “real-time monitoring
sistemlori” ilo anomaliyalar1 askarlayir. Risklorin idaro edilmosinds osas istigamotloroa operativ
risklor, kredit vo likvidlik risklori, molumat tohliikasizliyi risklori vo sosial mithondislik hiicumlari
daxildir. Bu risklors qars1t miibarizods beynolxalq standartlara — xiisusilo ISO/IEC 27001, PCI DSS,
GDPR, vo Basel II/III toloblorino uygun idaroetms mexanizmlori totbiq edilir. Elektron 6donis
sistemlorindo tohliikasizlik vo risklorin idars olunmasinin davamli inkisafi {i¢lin institusional vo
texnoloji koordinasiya vacibdir. Bu sistemlords risklor yalniz texniki aspektlorlo mohdudlasmir, hom
do idaroetmo, hiiquqi vo psixoloji faktorlarla olaqgolidir. Masalon, istifadogilorin molumatlandirilma
soviyyasinin asagi olmasi, tohliikasizlik qaydalarina lageyd miinasibot vo zoif parol siyasoti kimi
amillor risklorin artmasma sobob ola bilor. Maliyyo institutlar1 iigiin osas mogsad texnoloji
innovasiyalar1 tohliikasizliklo balanslagdirmaqdir. Siini intellekt vo bdyiik verilonlor (big data)
texnologiyalar1 omaliyyat risklorinin analizi vo proqnozlasdirilmasinda genis totbiq olunur. Bu
sistemlor milyonlarla amoliyyati saniyolor arzinds tohlil edorak saxtakarliq vo anomaliya hallarin
avtomatik miioyyon edir.

Acar sozlor: elektron odoanis sistemlori, kibertohliikasizlik, risklorin idara edilmasi, maliyya
texnologiyalari (fintech), malumatlarin gorunmasi
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Security and Risk Management in Electronic Payment Systems

Abstract

In the modern era, electronic payment systems (EPS) have become an integral part of the global
economy. Along with their advantages — speed, convenience, transparency and cost reduction — and
risk management issues are also of particular importance. The growth of electronic payments has led
to an increase in risks such as cyber threats, fraud, data leakage and identification problems.
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One of the most important areas within the framework of security management is the implementation
of cryptological protection, two-step authentication, tokenization, biometric identification and
blockchain-based transactions. These technologies ensure the confidentiality, integrity and
traceability of payment flows. Banks and financial institutions identify potential threats in advance
through a “risk-based approach model” and detect anomalies with “real-time monitoring systems”.
The main areas of risk management include operational risks, credit and liquidity risks, information
security risks and social engineering attacks. In order to combat these risks, management mechanisms
in accordance with international standards — in particular ISO/IEC 27001, PCI DSS, GDPR, and Basel
II/IIT requirements — are applied. Institutional and technological coordination is essential for the
continuous development of security and risk management in electronic payment systems. Risks in
these systems are not limited to technical aspects, but are also related to managerial, legal and
psychological factors. For example, factors such as low user awareness, indifferent attitude to security
rules and weak password policies can lead to increased risks. The main goal for financial institutions
is to balance technological innovations with security. Artificial intelligence and big data technologies
are widely used in the analysis and prediction of operational risks. These systems analyze millions of
transactions in seconds and automatically identify fraud and anomalies.

Keywords: electronic payment systems, cybersecurity, risk management, financial technologies
(fintech), data protection

Giris

Rogomsal iqtisadiyyatin siiratlo inkisafi noticasindo elektron 6donis sistemlori qlobal maliyyo
arxitekturasimin osas dayagqlarindan birino ¢evrilmisdir. Internet ticarotinin genislonmosi, mobil
bank¢iligin populyarlasmasi vo kriptovalyuta omoliyyatlarinin artmasi bu sistemlarin ohato dairasini
daha da genislondirmigdir. Elektron 6danislor ononovi nagd omoliyyatlart ovoz etmoklo iqtisadi
dovriyyonin soffafligini, omoliyyat siirotini vo rahatligni tomin edir. Lakin bu inkisafla yanasi,
tohliikosizlik vo risk amillori do daha miirokkob xarakter almisdir. Elektron 6donis sistemlorindo
istifado¢i molumatlarinin qorunmasi, saxtakarliq hallarinin garsisinin alinmasi, omoliyyatlarin
maxfiliyi vo identifikasiya mexanizmlorinin etibarlilig1 asas prioritet masolalora ¢evrilmigdir (AL-
Dosari, 2023).

Bu sababdoan, elektron 6donis sistemlorinin tohliikasizliyinin tomin edilmasi vo risklorin idars
edilmosi tokco texnoloji mosalo deyil, hom do iqtisadi sabitlik vo ictimai etimadin miihiim
gostaricisidir. Movzunun aktualligi ondan ibarotdir ki, roqomsal 6donislorin hocmi artdigca, hom
fordi, hom do korporativ soviyyada risklorin garsisinin alinmasi {i¢iin kompleks yanasmalarin tatbiqi
zarurato ¢evrilir. Beynalxalq tocriiba gdstarir ki, bu sahade ugurlu idarsetmo yalniz miiasir texnoloji
hollorls deyil, hom do hiiquqi tonzimlomo, nozarot mexanizmlori vo istifado¢i davraniglarinin
formalagdirilmasi ilo baghidir.

Tadgiqat

Elektron 6donis sistemlorinin etibarli vo sabit sokildo foaliyyot gdstormasi ligiin tohliikosizlik
mexanizmlorinin strukturlasdirilmas: strateji ohomiyyat dasiyir. Bu sistemlords risklor goxsaxalidir
vo hom texnoloji, ham do insan amilino bagl ola bilor. Xiisusilo maliyys omoliyyatlarinin
rogomsallagmasi ila birlikds kibercinayotkarligin inkisafi, malumatlarin sizmasi, fising hiicumlar vo
saxta identifikasiya hallarinin artmasi asas tohliiko monbalorine ¢evrilmisdir (Yao, 2022).

Bu baximdan, banklar, maliyyo institutlar1 vo 6donis platformalar {i¢liin malumat tohliikesizliyi
strategiyasinin formalasdirilmasi prioritet mosolodir. Hor bir amoliyyat moarhoalosindo moalumatlarin
sifrolonmasi, iki faktorlu autentifikasiya vo tohliikali omaliyyatlarin avtomatik bloklanmasi kimi
tadbirlor risklorin azaldilmasinda miihiim rol oynayir. Digaor torafdon, risklorin idars edilmasindo
prognozlasdirict analitika vo siini intellekt alotlori genis totbiq olunur. Bu yanagma omoliyyatlarda
anomaliyalar1 erkon morhalods agkar etmoyo vo maliyya itkilorinin qarsisini almaga imkan verir. Eyni
zamanda, elektron Odonis ekosisteminin istirak¢ilar1 arasinda informasiya miibadilesinin
giiclondirilmosi vo beynolxalq tohliikasizlik protokollarma uygun faaliyyotin togkili sistemin
biitovliiyiinii tomin edir. Bundan slavo, istifado¢i davranislarinin tonzimlonmasi vo maariflondirilmasi
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da tohliikasizliyin vacib hissasidir. Cilinki texnoloji sistemlor na qodar giiclii olsa da, insan faktorundan
dogan sohvlor tohliiks riskini artirir. Buna gors do, tohliikesizlik siyasoti yalniz texniki tadbirlarlo
deyil, hom do etik vo davranis yoniimlii idaroetmo modellari ilo dostoklonmolidir. Beloliklo, elektron
0donis sistemlorindo tohliikasizlik vo risklorin idars olunmasi kompleks vo goxmarhalali bir prosesdir.
Texnologiya, hiiquq, idareetmo vo maariflondirmo arasinda diizglin balansin yaradilmasi bu
sistemlorin davamli vo etibarli foaliyyatinin osasini toskil edir (Mehr Nezhad, Hao, Epiphaniou,
Maple, Yunusov, 2025).

Elektron odoanis sistemlarinds kibertohliikasizlik mexanizmlori va risklorin idara edilmasinin
miiasir yanagmalari. Ragqomsal iqtisadiyyatin formalagmasi va maliyye omaliyyatlarinin onlayn
miihito kecidi kibertohliikasizliyin shomiyyatini daha da artirmisdir. Elektron 6donis sistemlori miiasir
iqtisadi dovriyyanin asas dayaqlarindan biri olmagqla, hom fordi istifadogiler, ham do miiassisalor {i¢iin
maliyyo miinasibatlorinds rahatliq vo operativlik tomin edir. Lakin bu rahatliqla yanasi, yeni nosil
kiberrisklor vo texnoloji tohliikolor do meydana ¢ixmigdir. Elektron ©6donis sistemlorindo
kibertohliikosizlik yalniz texniki mosoalo deyil, hom do iqtisadi sabitliyin qorunmasi, dovlatlorin
maliyys suverenliyinin tomin olunmasi va ictimai etimadin saxlanmas1 baximindan strateji prioritet
sayilir.

Bu sahada bas veran har hansi tohliikasizlik pozuntusu hom istifadagilorin maliyys itkilarine, hom
do iqtisadi sistemin biitdvliikkdo sabitliyino zorbo vurur. Miiasir dévrdo risklorin idars edilmoasinda
osas mogsad kibertohliikalorin dinamik tohlili vo gabaqlayici todbirlorin hoyata kegirilmosidir. Siini
intellekt, masin Oyronmosi vo boylik verilonlor analitikast kimi texnologiyalar 6donis
omoliyyatlarinda anomaliyalarin avtomatik agkarlanmasi vo real vaxtda miidaxilo imkanlarini
genislondirir. Eyni zamanda, beynalxalq tocriiba gdstorir ki, kibertohliikasizliyin effektivliyi yalniz
texnoloji alstlorlo deyil, ham dos hiiquqi ¢ar¢ivalorin méhkamlondirilmasi vo insan faktorunun idars
olunmasi ilo tomin olunur (Hassan, Shukur, Hasan, Al-Khaleefa, 2020).

Elektron 6donis sistemlorinds kibertohliikosizliyin miasir idaroetmo modeli ¢oxsaviyyali vo
inteqrativ yanagmani tolob edir. Bu yanagma hom texnoloji, hom toskilati, hom do normativ-hiiquqi
mexanizmlori 6ziindo birlogdirir. Rogomsal omaliyyatlarin miqyasimin genislonmasi ilo yanasi,
hiicumlarin formalar1 da inkisaf edir — fising, zorarli proqram tominati, sosial miihandislik, DDoS
hiicumlar1 vo molumat sizmasi kimi tohdidlor daha ¢evik vo coxsaxoli miidafio sistemlorinin
yaradilmasini zoruri edir. Miiasir kibertahliikosizlik strategiyalarinda tohliikasizlik arxitekturasinin
cevik modeli (adaptive security architecture) vo sifir etimad prinsipi (zero trust model) kimi
yanagmalar genis totbiq olunur. Bu modellar sistemlors yalniz dogrulanmis identifikasiya vasitasilo
daxil olmaga imkan verir vo hor omoliyyatin etibarliligini ayrica tosdiqloyir.

Noticoado, daxili vo xarici tohliikolorin qarsis1 daha effektiv sokildo alinir. Eyni zamanda, risklorin
idars olunmasinda blokg¢eyn texnologiyasi da xiisusi shomiyyat kosb edir. Malumatlarin doyisdirilmoz
strukturu vo omoliyyatlarin soffaf sokilds izlonmaosi kibercinayatlorin garsisinin alinmasinda miithiim
rol oynayir. Bank sektoru, elektron ticarot platformalart vo dovlet 6donis sistemlori iigiin bu
texnologiyanin totbiqi omaliyyat tohliikasizliyini ohomiyyatli deracads artirir. Bundan basqa, insan
faktoru da tohliikasizlik sistemlarinin zoncirinds zaif halqa olaraq qalir. Buna gors do, istifadagilorin
va is¢i heyatinin miitomadi sokildo maariflondirilmasi, tohliikasizlik protokollarina omal edilmasi vo
davranis modellarinin idara edilmasi risklorin azaldilmasinda vacibdir.
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Cadval 1.

Elektron 6donis sistemlorindos kibertohliika ndvlari, risk soviyyasi vo idaroetma todbirlori.

Toahliika novii Tasir so- Yaranma oIn cox tasirlonon saha | Qarsisinin alinma tadbiri
viyyosi ehtimal (%)
a-s)
Fising hiicumlari 5 48 Onlayn bankgiliq, e- Iki faktorlu autentifikasiya,
ticarat maariflondirmo
Zararli proqgram 4 37 Mobil 6danis tatbiqlori Antivirus sistemlori,
(malware) program yenilomalori
Mbolumat sizmasi 5 29 Bank vo hokumot Sifraloma, blokceyn osasli
(data breach) 0donis sistemlori molumat qoruma
Sosial 3 42 Miistori xidmatlori vo Tolim va davranis osash
miithandislik personal soviyyasi tohliikosizlik siyasati
hiicumlar1
DDoS hiicumlari 4 25 Elektron ticarat vo Server ehtiyatlarmin

onlayn 6donis
platformalan

gliclondirilmasi, bulud
miidafiasi

Monbo: AL-Dosari, 2023.

Cadval 1-da elektron 6donis sistemlorindo miisahido olunan asas kibertohliiko névlori, onlarin risk
soviyyasi, yaranma ehtimali vo idaroetmo todbirlori oks etdirilmisdir. Tohlil gostorir ki, on yiiksok
tosiro malik tohliiko novlori fising hiicumlart vo molumat sizmalaridir. Bu risklor osason bank
omoliyyatlari, onlayn ticarot platformalar1 vo dovlot 6donis sistemlorinds daha ¢ox miisahido olunur.
Zoroarli program tominatlari (malware) vo DDoS hiicumlari texnoloji infrastrukturun sabitliyino ciddi
tosir gostorir, sistemlorin foaliyyatini miivoqgati dayandira vo omaliyyatlarin gecikmosino sabob ola
bilor. Sosial mithandislik hiicumlar: iss insan faktoruna yonoldiyi liclin ononavi texniki todbirlarlo
deyil, maariflondirmo vo davranig osasli idaroetmo strategiyalari ilo azaldilir. Codvaldo gostorilon
garsisinin alimma todbirlori — iki faktorlu autentifikasiya, sifrolomo, blok¢eyn texnologiyasi vo real
vaxt monitoring sistemlori — miiasir elektron 6danis ekosisteminin tohliikasizliyini tomin edon asas
vasitolordir. Umumilikds, codvoldon goriindiiyii kimi, texnoloji vo davranis yoniimlii todbirlorin
paralel totbiqi kiberrisklorin idara edilmasinda on optimal naticani verir.

Cadval 2.
Elektron 6danis sistemlorinda kibertohliikasizlik
hadisalarinin illor iizre dinamikasi vo artim tempi.

Tahliiko novii 018 | 019 | 20 | 021 | 022 | 023 | Artim faizi (%)
Fisinq hiicumlari 20 | 10 | 80 | 60 | 10 | 020 18
Zoroarli proqram (malware) 50 | 90 | 50 | 10 | 90 | 60 24
Malumat s1izmasi 8 | 10 | 70 | 50 | 20 | 80 66
DDoS hiicumlari 40 | 60 | 90 | 30 | 10 | 00 85
Sosial miithandislik hiicumlar1 | 200 | 240 | 290 | 360 | 430 | 520

Mbonba: Lin, Liu, Li, Wang, 2025.
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Cadval 3-do elektron 6danis sistemlorinda kibertohliikosizlik hadisolorinin illor {izra doyigmo
tendensiyast gostorilmigdir. Tohlil naticosinde malum olur ki, 2018-2023-cii illor arzinda biitiin asas
tohliikko novlorindo davamli artim miisahido olunmusdur. Xiisusilo fising hiicumlari vo moalumat
sizmalar1 lizro hadisalorin say1 on yiiksok templo artmis, bu da rogomsal 6donislorin geniglonmasi vo
onlayn omoliyyatlarin artmasi ilo olagodar olmusdur. Zororli proqram (malware) vo DDoS
hiicumlarinin artimi texnoloji infrastrukturun miidafis mexanizmlarinin yetorsizliyini vo sistemlorin
miitomadi yenilonmasi zaruratini gostorir. Sosial miithandislik hiicumlar1 iso kibertohliikosizlikds
insan faktorunun holo do zoif halqa olaraq qalmasini niimayis etdirir. Umumilikda, codvaldoki
gostariciler siibut edir ki, kibertshliikalorin miqyasi yalniz texnoloji risklorls mshdudlasmair. Elektron
Odonis sistemlarinin tohliikesizliyinin tomin olunmasi ti¢iin hom texniki, hom hiiquqi, hom do davranig
yonliimli yanagmalarin inteqrasiyasi vacibdir. Bu, roqomsal maliyys infrastrukturunun davamliligi vo
ictimai etimadin qorunmasi baximindan strateji chomiyyot kosb edir.

Cadval 3.
Elektron 6danis sistemlorinds kibertohliikesizlik saviyyasinin
qiymotlondirilmesi vo effektivlik gostoricilori.

Qiymatlandirma Maksimum bal Movcud Toahliikasizlik Qisa izah
meyari (10 iizorindon) Saviyyo effektivliyi (%)
(orta bal)
Sifroloma vo molumat 10 8.6 86 Gcli sifraloma
goruma sistemi alqoritmlori vo molumatin
gorunmasi tomin olunur
Identifikasiya vo 10 7.9 79 Iki faktorlu vo biometrik
autentifikasiya autentifikasiya totbiq
mexanizmlori olunur
Risklorin monitoringi 10 7.2 72 Real vaxtda analiz vo
va xobardarliq sistemi anomaliya agkarlama
hoyata kegirilir
Hiiquqi vo normativ 10 8.1 81 Beynolxalq standartlara
uygunluq saviyyasi (ISO, PCI DSS) uygunluq
tomin olunur
Insan faktoru vo 10 6.8 68 Iscilorin vo istifadogilorin
maariflondirmo tohliikasizlik biliklori orta
saviyyosi soviyyadadir

Mbonba: Sullivan, 2014.

Cadval 4-do elektron 6donis sistemlorinin kibertohliikasizlik soviyyosi osas qiymatlondirmo
meyarlari lizro bal sistemi ilo tohlil edilmisdir. Noticolor gostorir ki, sistemlorin on giiclii toroflori
sifrolomo vo molumatlarin qorunmasi, eloco do hiiqugi-normativ uygunluq istiqgamatlorindadir. Bu,
beynalxalq standartlara — xiisusilo ISO/IEC 27001, PCI DSS vo GDPR talablarine uygun foaliyyastin
tomin edilmasinin gostoricisidir. Digor torofdon, identifikasiya vo autentifikasiya mexanizmlori
yiksok soviyyado olsa da, bazi sistemlords halo do klassik giris modellorinin iistiinliik toskil etmasi
tohliiko riskini qismon artirir. Risk monitoringi vo xabordarliq sistemlori real vaxtda isloso do,
texnoloji inteqrasiyanin tam olmamasi onlarin effektivliyini mohdudlagdirir. Codvolds on asagi
gdostarici insan faktoru vo maariflondirma saviyyasine aiddir. Bu, tohliikssizlik siyasatinds texnoloji
yoniimliiliylin dominant oldugunu, lakin istifado¢i davraniglariin vo molumat tohliikasizliyi
tolimlorinin holo tam somorali togkil olunmadigini gdstorir. Umumilikdo, codval elektron ddonis
sistemlorinds  texnoloji infrastrukturun kifayot qodor inkisaf etdiyini, lakin davaml
kibertohliikasizliyin tominati ii¢lin insan amilinin idare olunmasi vo proaktiv risk monitoringinin
giiclondirilmasinin vacibliyini 6ne ¢ixarir.
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Elektron 6donis sistemlorindo kibertohliikosizlik sahosinds innovativ yanasmalarin totbiqi artiq
zorurat soviyyosing yiiksolmisdir. Informasiya texnologiyalarmm inkisafi vo rogomsal &donis
hocmlorinin artmasi bu sistemlorin tohliikasizlik arxitekturasini daha g¢evik vo adaptiv modellara
kegmoya mocbur edir. Miiasir dovrdo ononovi miidafio tisullar1 — parol sistemlori, sado antivirus
proqramlar1 vo lokal tohliikosizlik divarlar1 — kifayot etmir. Artiq prognozlasdirict analitika, siini
intellekt osaslt monitoring vo davramis yoniimli tohliikkesizlik sistemlori elektron 06donis
infrastrukturunun ayrilmaz hissasino ¢evrilmokdodir. Bu yanasmalarin moqsodi yalniz moévcud
hiicumlar1 bloklamaq deyil, ham do potensial risklori ovvalcadon miisyyan etmokdir. Siini intellekt
osasinda qurulan sistemlor milyonlarla amoliyyati saniyslor orzinds analiz edorak, siibhali davranis
nliimunalarini agkar edir vo avtomatik xobardarliq yaradir. Bu proses “proaktiv tohliikasizlik modeli”
kimi taninir vo reaktiv miidafiodan forqli olaraq, tohliikonin yaranmasini gézlomoadon 6nloma prinsipi
tizorindo qurulur (Onumadu, Olowononi, Eze, Otuonye, 2024; Rosario, Raimundo, 2021; Rose, van
der Merwe, Jones, 2024). Digor bir miihiim istiqamat iso blokgeyn texnologiyasinin inteqrasiyasidir.
Bu texnologiya omoliyyatlarin doyisdirilmoz vo soffaf geydiyyatini tomin edorok, molumat
saxtakarliginin vo gizli miidaxilolorin qarsisin1 alir. Blokgeyn osasli 6denis platformalart hom
omoliyyat stirotini artirir, hom do audit izlonmasini asanlasdirir ki, bu da xiisusilo beynalxalq
tranzaksiyalarda etimadi méhkomlondirir. Eyni zamanda, kiber dayaniqliliq konsepsiyasi (cyber
resilience) da miiasir 6donis sistemlorinin tohliikasizlik strategiyasinda osas yer tutur. Bu konsepsiya
yalniz hiicumlarin garsisin1 almagi deyil, hom do sistemin barpa gabiliyyatini tomin etmoyi nozardo
tutur. Yoni, hor hansi hiicum vo ya texniki nasazliq bas verdikda, sistemin minimal vaxt orzindo
normal faaliyyoto qayitmasi moaqsadi asas prioritet kimi qabul edilir (Sullivan, 2014; Kolomiyets,
Rodchenko, Melentsova, Korol, Moskalenko, 2024; Lobacheva, Yadova, 2020).

Elektron 6donis sistemlorinds tohliikasizliyin tomin olunmasi tokca texnoloji todbirlorle deyil,
hom do idaroetmoa vo strateji koordinasiya ilo six baglhdir. Rogomsal maliyys omoliyyatlarinin
genislonmosi yeni risk kateqoriyalarmi formalasdirir — masalon, tochizat zonciri risklori, bulud
mihitlorindo molumat sizmasi vo APl inteqrasiyast ilo bagli bosluglar. Bu sobobdon
kibertohliikasizlik yanagmalari artiq yalniz miidafis deyil, hom das riskin boliisdiiriilmasi vo idarsetma
ekosistemi kimi nozordon kegirilir. Bu sistemdo banklar, fintech sirkotlori, dovlot qurumlart vo
istifadogilor arasinda koordinasiyali foaliyyot xiisusi ohomiyyot kosb edir. Hor bir istirak¢i 6z
tohliikasizlik mesuliyyatini dasiyir vo molumat axmi yalniz etibarli kanallar vasitoesilo hayata
kecirilmalidir. Bu magsadlo bir ¢ox olkelorde Milli Kibertohliikasizlik Strategiyalar1 hazirlanir,
roqamsal maliyys markazlori vo kiberinsident cavab qruplar1 (CERT-lor) faaliyyat gdstorir. Bundan
basga, molumatin moxfiliyi vo fordi malumatlarin qorunmasi prinsiplori 6donis infrastrukturunun asas
elementino ¢evrilmisdir. GDPR, ISO/IEC 27001 vo PSD2 kimi beynolxalq g¢orgivolor molumat
aximinin saoffaf, hiiquqi vo etik qaydada idaro olunmasini tolob edir. Bu standartlarin totbiqi yalniz
texniki uygunlugu deyil, hom do etik mosuliyyoti vo hesabatliligi giiclondirir. Eyni zamanda,
kibertohliikasizlik auditi vo daxili nazarat mexanizmloari elektron 6donis sistemlorinin sabitliyinda
miihiim rol oynayir. Bu auditlor tohliikasizlik bosluqglarini agkarlamagqla yanasi, amoliyyat axinlarimi
optimallagdirir vo resurslarin daha somoarali boliisdiirtilmasine imkan yaradir.

Noatica

Elektron 0donis sistemlorindo kibertohliikosizlik vo risklorin idaro edilmasi miiasir rogqomsal
igtisadiyyatin etibarliligint vo dayanigliligini miioyyon edon osas istigamatlordon biridir. Toahlil
gostorir ki, tohliikasizlik yalniz texniki masalo deyil, hom do strateji, hiiquqi vo sosial masuliyyot
dasiyan coxmorhololi prosesdir. Kiberrisklorin artmasi soraitindo effektiv idaroetmo modeli
prognozlasdirma, analitika vo koordinasiyaya osaslanmalidir. Roqomsal 6donis ekosisteminin
sabitliyi liclin osas prioritetlor kimi real vaxtda risk monitorinqi, prognozlasdirict siini intellekt
sistemlori, blok¢eyn asasli omoliyyat nozarati vo fordi molumatlarin etik qorunmasi ¢ixis edir. Bu
amillar yalniz texnoloji etibarlilig1 artirmir, hom ds istifadagilorin roqomsal miihite olan etimadini
mohkamlondirir. Eyni zamanda, risklorin effektiv idars olunmasi {igiin hiiquqi tonzimlome vo milli
soviyyado koordinasiya sistemlorinin mohkomlondirilmasi vacibdir. Dovlot nozarati, maliyyo

57



ELMI TODQIQAT Beynoslxalq Elmi Jurnal. 2026 / Cild: 6 Say:: 1/ 52-58 ISSN: 3104-4670
SCIENTIFIC RESEARCH International Scientific Journal. 2026 / Volume: 6 Issue: 1 / 52-58 e-ISSN: 2789-6919

institutlarinin uygunluq siyasatlori vo istifadocilorin maariflondirilmasi bir-birini tamamlayan osas
dayaqlardir. Notico etibarilo, elektron 6danis sistemlorindo tohliikosizlik anlayisi dinamik vo adaptiv
xarakter dasimali, texnologiya, idaroetmo vo insan amilinin balansl inteqrasiyasina asaslanmalidir.
Yalniz bu halda ragomsal maliyyo sistemi uzunmiiddatli dovrde dayanigli, soffaf vo beynolxalq
standartlara uygun inkisaf eds biler.
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Azdrbaycanda elektron kommersiyanin inkisaf meyillori vo miistori
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Xiilasa

Azorbaycanin elektron kommersiya sektoru son illor siiratlo inkisaf etmokdoadir. Bu inkisaf,
xuisusilo internet texnologiyalarinin genislonmasi, mobil cihazlarin istifadesinin artmasi vo rogomsal
0donis sistemlorinin tokmillosdirilmasi ilo bagl irsliloyislor naticosindo miimkiin olmusdur. Elektron
kommersiyanin asas tokan meonbalorindon biri, miistorilorin onlayn alig-veriso artan maragidir.
Ictimaiyyatin rogomsal texnologiyalarla tanishig1 vo internets ¢ixis imkanlarinin genislonmasi, daha
¢ox insanin elektron ticarat platformalarindan istifads etmasine sabab olmusdur.

Miistori davranislarinin tohlili, elektron ticarot sektoru {i¢lin ohomiyystli bir rol oynayir.
Aragdirmalar gostorir ki, Azorbaycan istehlakgilari daha ¢ox yerli vo beynolxalq magazalardan
mohsul almaga meyllidirlor. Onlar giymot miiqayisosi, mohsul tohlili vo tohlil edilon mohsullarin
miixtolif variantlarin1 qiymotlondirorok alig-veris qorarlar1 verirlor. Bununla yanasi, miistorilor ii¢iin
stiratli catdirilma xidmatlori, etibarli 6danis sistemlori vo miistori xidmatlorinin keyfiyyati da vacib
amillordir. Mobil tatbiglorin istifadasinin artmasi va e-ticarat saytlarinin daha mobil dostu olmasi da
miistori tacriibosini yaxsilagdirmaqda miihiim rol oynayir.

Elektron kommersiya bazarinin inkisafi homginin yerli sirkotlorin beynslxalq bazarlara ¢ixigini
asanlasdirir, roqabot miihitini giiclondirir vo yeni is imkanlar1 yaradir. Lakin bu sahonin inkisafinda
qarsilagilan ¢atinliklordon biri, halo do mdvcud olan logistika va ¢atdirilma problemlsridir. Eyni
zamanda, rogomsal 0donis sistemlorino olan etimadin artirilmasi vo miistorilorin molumatlarinin
tohliikasizliyinin tomin edilmasi do dnomli mosalslarden biridir.
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Analysis of Electronic Commerce Development Trends and
Customer Behavior in Azerbaijan

Abstract

The e-commerce sector of Azerbaijan has been developing rapidly in recent years. This
development has been possible, in particular, as a result of advances in the expansion of internet
technologies, the increase in the use of mobile devices and the improvement of digital payment
systems. One of the main sources of impetus for e-commerce is the growing interest of customers in
online shopping. The public's familiarity with digital technologies and the expansion of access to the
internet have led to more people using e-commerce platforms.

Customer behavior analysis plays an important role in the e-commerce sector. Studies show that
Azerbaijani consumers tend to buy products from local and international stores.
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They make purchasing decisions by comparing prices, analyzing products and evaluating different
options of the analyzed products. In addition, fast delivery services, reliable payment systems and the
quality of customer service are also important factors for customers. The increasing use of mobile
applications and the fact that e-commerce sites are more mobile-friendly also play an important role
in improving the customer experience.

The development of the e-commerce market also facilitates the access of local companies to
international markets, strengthens the competitive environment and creates new business
opportunities. However, one of the challenges faced in the development of this sector is the still
existing logistics and delivery problems. At the same time, increasing trust in digital payment systems
and ensuring the security of customer data are also important issues.

Keywords: electronic, customer, digital, e-commerce, mobile, competition

Giris

Azorbaycanin elektron kommersiya sektoru son illor siiratlo inkisaf etmis vo igtisadiyyatin vacib
saholorindon birino ¢evrilmisdir. Internetin yayilmasi, mobil texnologiyalarin artan istifadesi vo
rogomsal 6donis sistemlorinin inkisafi bu sahonin genislonmosino tokan vermisdir. Elektron ticarot,
yalniz parakondos satiglarla mohdudlasmayib, hom do xidmot saholorinds genis totbiq edilorok yeni is
saholori yaratmis vo roqabat miihitini giiclondirmisdir. Eyni zamanda, miistori davranislarinin tohlili
bu sahonin inkisafi li¢iin vacib bir amil olaraq 6na ¢ixir. Miistorilorin alig-veris davranislari, toloblori
va istoklari e-ticarat platformalarinin faaliyyatine vo inkisafina birbasa tosir edir.

Azorbaycanin elektron ticarot bazarmin osas xiisusiyyatlorindon biri, yerli vo beynolxalq
bazarlarin qarsiligli alagosinin giiclonmosidir. Yerli istehlakgilar, internet vasitosilo daha genis mohsul
¢esidi ilo tanis olub, 6z alig-verislorini asanliqla hayata kegiro bilirlor. Bu, 6lkadoki rogabat miihitini
artirmaqla yanasi, xarici sirkotlorin do Azorbaycan bazarina girmosini stimullagdirmisdir. Lakin
elektron ticaratin inkisafi ilo oalagodar bozi problemlor do mévcuddur. Bunlar arasinda, xiisusilo
catdirilma xidmatlori, 6donis sistemlorinin tohliikesizliyi vo logistika problemlari 6n plana ¢ixir.

Bu aragdirma, Azorbaycan elektron kommersiya bazarmin modvcud vaziyystini vo inkisaf
meyillorini tohlil etmoklo yanasi, miistori davranislarin1 da shato edir. Maqgsad yerli istehlakg¢ilarin
elektron ticarato miinasibatini, alig-veris vordislorini vo qarsilagdiqlari ¢atinliklori arasdirmaqdir. Eyni
zamanda, bu sahonin davamli inkisafi iigiin tokliflor irali siiriilocokdir.

Tadgiqat

Azorbaycanin elektron kommersiya sektoru, son bir ne¢o ildo boyiik iraliloyislor oldo etmisdir. Bu
sahonin inkisafi osason interneto ¢ixisin genislonmosi, mobil texnologiyalarin artan istifadasi vo
rogomsal 6danis sistemlorinin tokmillogdirilmasi ilo olagadardir. Miistori davraniglari isa bu inkisafin
stiratini vo keyfiyyotini miioyyon edon asas faktordur. E-ticarat sahasinin tohlilini apararkon, miistori
davraniglarinin miixtolif aspektlorini nozoro almaq vacibdir (Hasanova, Najafova, Dilyard, 2023;
Jamalova, 2024; Dabees, 2023; Rose, van der Merwe, Jones, 2024).

Birinci névbado, miistorilorin onlayn alig-veriso olan maragi artir. Statistik molumatlara goro,
Azorbaycanda internet istifadogilorinin sayi siirotlo artir, bu da elektron ticarotin bazarini
genislondirir. Homginin, mobil cihazlarin istifado miiddstinin uzanmasi vo mobil totbiglorin daha
olgatan olmasi, miistorilorin alig-verisi daha rahat vo tez etmosino imkan yaradir. Bu, xiisusilo gonc
nosil arasinda daha populyardir, ¢iinki onlar texnologiyaya daha yaxin vo rogomsal alotlordon
asanligla istifado edirlor.

Miistori davraniglariin digor bir vacib aspekti, qiymot miiqayisasi vo mohsul aragdirmasidir.
Istehlakcilar, ovvolki dovrlora nisboton daha ¢ox vaxtini internet {izorinden mohsul vo xidmotlori
aragdirmaga sorf edirlor. Onlar forqli tochizat¢ilar vo mahsul ndvlori arasinda miiqayisalor aparir,
roylori oxuyur va digar istifadagilorin tacriibalorini nazars alir. Bu tendensiya, satislarin yalniz qiymat
vo mohsul keyfiyyati ilo deyil, hom do miistori momnuniyyati va tacriibasi ilo miisyyonlosdirildiyini
gostorir (Hajiyeva, 2021; Ministry of Digital Development and Transport of the Republic of
Azerbaijan, 2025).
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Cadval 1.

Azarbaycan Elektron Kommersiya Sektorunun
Inkisafi vo Miistori Davranislarmm Tahlili.

Aspekt Tasvir Monba
Internet Azorbaycanin internet istifadogilorinin say1 Dovlat Statistika Komitasi
Istifadogilori stiratlo artir. Bu, elektron ticarotin bazarm (2024)
genislondirir.
Mobil Tatbiqglor Mobil cihazlarin artan istifadosi miistorilorin alig- | Statistika vo Rogomsal
verig etmasini asanlagdirir. Molumat Markazi
Qiymot Miiqayisasi | Istehlakgilar internet iizorindon mohsul vo Elektron Ticarot Aras-
vo Aragdirma xidmotlori miiqayise edorok alis-veris qorari dirmalan (2023)
verirlor.
Miistori Xidmatlori | Miistorilar etibarli vo siiratli ¢atdirilma xidmetlori | E-Ticarst Platformala-

gozlayirlor. Bu, elektron ticarat platformalarina
olan etimadi artirr.

rinin Performans Tohlili
(2024)

Odonis Sistemlori

Miistarilar {igiin tohliikesiz 6donis sistemlori vo

Rogomsal Odonis Sistemi

va Tohliikasizlik molumatlarin qorunmasi dnomlidir. Tohlili (2024)

Catdirilma Catdirilma miiddatlori vo xidmatin keyfiyyati Azarbaycan Elektron

Xidmeotlori miistori momnuniyyatino birbasa tosir edir. Ticarat Aragdirmalari
(2023)

Beynolxalq Yerli istehlak¢ilar hom yerli, hom ds beynslxalq | Ragomsal Bazarlarmn

Bazarlarla Olaqgo bazarlarda alig-veris etmoaya meyillidir. Inkisafi (2024)

Mbanba: https://www.stat.gov.az/

Cadval 1-do togdim edilon molumatlar Azorbaycanin elektron kommersiya sektorunun inkigaf
meyillori vo miistori davraniglarinin miixtalif aspektlorini oks etdirir. Bu tohlil, 6lkenin raqomsal
ticarot bazarinin genislonmasini vo miistori alis-veris vordislorini izloyir (Aliyev, 2023; Mammadova,
2024; Report Information Agency, 2025; Suleymanov, 2018).

Ik olaraq, internet istifadogilorinin saymin siirotlo artmasi, elektron ticarot bazarmin
genislonmasing sabab olur. Hor il internets ¢ixisin daha da asanlagmasi vo mobil cihazlarin yayilmasi,
miistorilorin onlayn alig-veris etmasino imkan verir. Bu, xiisuson gonc nasil iigiin ¢ox vacibdir, ¢linki
onlar texnologiyaya daha yaxin vo miixtalif roqomsal alotlordan istifads etmoayo meyillidirlor.

Qiymoat miiqayisasi vo mohsul arasdirmasi, miistori davranislarina tasir edon asas faktorlardan
biridir. Miistorilor alig-veris etmozdon avval mohsullar hagqinda daha ¢ox molumat toplayir, digor
istehlakg¢ilarin roylorini oxuyur vo miixtalif tochizatgilar arasinda miiqayisolor aparirlar. Bu da,
miistori momnuniyyatini vo alig-veris tocriibasini yaxsilasdirir (Asadli, 2019; Kazimli, 2025).

Natica

Azorbaycanin elektron kommersiya sektoru son illor siirotlo inkisaf etmis vo rogomsal
iqtisadiyyatin miihiim torkib hissesino ¢evrilmisdir. Interneto ¢ixisin genislonmosi, mobil
texnologiyalarin artan istifadosi vo roqomsal 6donis sistemlorinin tokmillogdirilmasi, e-ticarstin
bazarmi daha da genislondirmisdir. Miistori davraniglari, bu inkisafin tomal amillorindon biri olaraq,
alig-veris tocriibosinin daha soffaf, rahat vo siirotli olmasma imkan yaradir. Miistorilor mohsul vo
xidmaotlor barado daha ¢ox molumat alds etmokla, onlayn alis-veris gorarlarin1 daha moalumatl sokildo
gobul edirlor.

Lakin elektron ticarat sektoru qarsisinda bazi ¢atinliklor do movcuddur. Catdirilma xidmatlorinin
keyfiyyati, 6donis sistemlorinin tohliikasizliyi vo miistori molumatlarinin qorunmasi kimi masalolor
hals do prioritet masalslordondir. Bu problemlorin halli, miistori momnuniyyatini artirmaq vo sektoru
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daha da inkisaf etdirmok ii¢lin vacibdir. Homginin, roqabot miihitinin giiclonmasi vo beynalxalq
bazarlarla alagonin genislonmasi, yerli elektron ticarat platformalarina daha gox fiirsot toqdim edir.
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Reverse Logistics Processes Management Mechanisms

Abstract

The management of reverse logistics processes is of strategic importance in the modern business
environment from both economic, environmental and social points of view. This process involves the
return, processing, reuse or proper disposal of products and materials by the user. The main goal of
reverse logistics is to ensure efficient management of resources, reduce costs, prevent time losses and
at the same time minimize the negative impact on the environment. Management mechanisms
combine various strategies to optimize the process. These include the creation of product collection
and return systems, proper inventory and warehouse management, coordination of transport and
logistics, as well as the application of information technologies. Effective management mechanisms
allow companies to obtain additional value from returned products. For example, the repair, recycling
or use of returned products in the production of new products reduces costs and creates an additional
source of income. In addition, reverse logistics also serves to increase social and environmental
responsibility.

Keywords: management, logistics, administration, optimization, social
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Tars logistika proseslorinin idaraetmo mexanizmlari

Xiilasa

Tors logistika proseslorinin idars olunmasi miiasir biznes miihitindo hom iqtisadi, hom ekoloji,
hom do sosial baximdan strateji shomiyyot kosb edir. Bu proses mohsul vo materiallarin istifadogi
torofindon geri qaytarilmasini, emal edilmasini, yenidon istifadayo verilmasini vo ya diizgiin sokilds
mohv edilmosini shato edir. Tors logistikanin osas moqsadi resurslarin somarsli idars olunmasini
tomin etmak, xarclori azaltmaq, vaxt itkiloerinin qarsisini almaq v eyni zamanda oatraf miihito monfi
tosiri minimuma endirmokdir. Idaroetmo mexanizmlori prosesi optimallasdirmaq ii¢iin miixtolif
strategiyalar1 birlosdirir. Bunlara mohsul toplama vo geri gobul sistemlorinin yaradilmasi, inventar vo
anbar idaroetmosinin diizgiin aparilmasi, naqliyyat vo logistika koordinasiyasi, eloco do informasiya
texnologiyalarinin totbiqi daxildir. Effektiv idaroetmo mexanizmlori sirkotlorin geri qaytarilan
mohsullardan slave doyor oldo etmasina imkan verir. Masalon, qayidan mohsullarin tomiri, tokrar
emal1 va ya yeni mohsullarin istehsalinda istifade olunmas1 xarclori azaldir va alave golir manbayi
yaradir. Bundan olavo, tors logistika sosial vo ekoloji mosuliyyeotin artirilmasma da xidmat edir.
Tullantilarin azaldilmasi, resurslarin somorali istifadosi vo karbon izinin azaldilmasi sirkatlorin
dayanigh inkisaf strategiyasina tohfo verir. Bu proseslor sirkotlorin bazarda roqabot iistiinliiylinii
giiclondirir, miistari memnuniyyatini artirir vo brend imicini mohkomlondirir.

Acar sozlar: idaraetmo, logistika, idara, optimallasdirmag, sosial
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Introduction

The complexity of the business environment in the modern manufacturing and service sector and
the increase in competition force companies to optimize their operational processes and implement
sustainable management systems. In this context, reverse logistics plays an important role, as it
ensures the efficient management of products and materials not only at the production and sales
stages, but also at the return, recycling and disposal stages. Reverse logistics not only allows for cost
reduction and efficient use of resources from an economic perspective, but also brings to the fore
aspects of environmental and social responsibility. The mechanisms for managing reverse logistics
processes aim to achieve optimal resource allocation at each stage of the product cycle, reduce time
and costs, and at the same time maintain environmental sustainability. Among these mechanisms,
product collection and return systems, inventory and warehouse management, transport coordination,
the application of information technologies and performance monitoring play an important role.
Effective management mechanisms allow companies to create added value from returned products,
reduce waste and increase environmental sustainability (Alarcon, Estrada, de la Torre, 2021; Salas-
Navarro, Castro-Garcia, Assan-Barrios, Vergara-Bujato, 2024; Martins, Nunes, Melo, Brandao,
Braga Junior, Nagata, 2022; Rodrigues, etal., 2025; Kolomiyets, Rodchenko, Melentsova, Korol,
Moskalenko, 2024; Lobacheva, Yadova, 2020). The relevance of the topic is manifested both at the
global and local levels. Increasing consumption, rapid technological changes, and environmental
problems are forcing businesses to focus not only on product production, but on all stages of its life
cycle.

Research

Statistics in the field of reverse logistics process management show that the implementation of
effective mechanisms significantly increases the operational efficiency of enterprises. According to
studies conducted around the world, proper management of returned products reduces costs by an
average of 10-20%, while at the same time increasing resource efficiency in the production chain by
15-25%.

Graphic 1. Statistical indicators of reverse logistics processes in various industries.

Food industry h

I Porcontage of cost redustion (%) B Reuse/Recycling percentage (%) B Returned product percentage (%)
Source: Compiled by the author.

Graphic 1 show that the management of returned products in the electronics and automotive
sectors provides both economic and environmental benefits for companies. For example, in the
electronics sector, 60% of returned products are recycled or reused, which leads to a reduction in
waste and the creation of an additional source of income. In addition, various studies show that the
application of information technologies in the management of reverse logistics processes can reduce
operational errors by 25-30%.
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Graphic 2. Return management time and costs by industry.

B Average administration time (days) === Operating expenses (% of sales)

sswsseens Lingar (Average management time (days)) ««+-.e» Linear (Operating expenses (% of sales))

Blectionics Car Retsil vada Pharmacy Food industry

w»

Source: Compiled by the author

As can be seen in Graphic 2, the time taken to handle returned products and the operating costs
vary across industries. While the automotive and pharmaceutical industries have relatively long
product handling times, this is due to the technical complexity of the products and the detailed
verification of the return processes (Uriarte-Miranda, Caballero-Morales, Martinez-Flores, Cano-
Olivos, Akulova, 2018; Alkahtani, 2021; Dabees, 2023; Dabo, Hosseinian-Far, 2023; Soares, etal.,
2025; Suman Kalyan, 2024). In the retail and food industries, product returns are processed more
quickly, resulting in lower costs. In the electronics sector, the average handling time is 15 days, with
costs at 8% of sales.

Conclusion

Reverse logistics process management is of strategic importance in the modern business
environment in terms of ensuring economic efficiency, environmental sustainability and social
responsibility. Analysis and statistical indicators show that proper management of returned products
allows for cost reduction, efficient use of resources and waste minimization. Management
mechanisms applied in various industries — for example, product picking systems, inventory and
warehouse management, transport coordination and the application of information technologies —
significantly increase the efficiency of processes. Statistical analysis shows that IT systems reduce
operational errors, transport coordination shortens delivery times, and warehouse and inventory
management optimize both errors and delivery times. The combined application of these mechanisms
allows enterprises to create added value from returned products, reduce operating costs and ensure
environmental responsibility.
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Current Status of Digital Transformation in Azerbaijan Economy

Abstract

The digital transformation of the economy in Azerbaijan has become one of the main directions
of state policy in recent years. The goal of this process is to increase the competitiveness of the
national economy, ensure sustainable development and form an innovation-oriented economic model.
The “Digital Development Concept” approved by the Ministry of Digital Development and Transport
in 2025 plays the role of a strategic framework in this direction. The concept identifies the
development of the digital economy, improvement of e-government systems and expansion of digital
services as priorities. Projects implemented by the Center for Analysis of Economic Reforms and
Communication show that the digital economy is already becoming one of the main drivers of
economic growth in Azerbaijan. The increasing level of digitalization in the banking sector, e-
commerce, logistics, and SMEs (small and medium-sized businesses) demonstrates the practical
consequences of this transformation. However, problems such as digital inequality, uneven
development of infrastructure, and lack of digital skills still remain. Research conducted in the
international context (MDPI publications, for example in the journals Sustainability and Systems)
shows that digital transformation promotes economic efficiency, transparency, and social innovation
in developing countries.
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Azarbaycan iqtisadiyyatinda rogomsal transformasiyanin
movcud vaziyyati

Xiilasa

Azorbaycanda iqtisadiyyatin roqomsal transformasiyasi son illordo dovlst siyasatinin asas
istigamatlorindon birina ¢evrilmisdir. Bu prosesin magsadi milli iqtisadiyyatin raqabat gabiliyyatini
artirmaq, dayaniql inkisafi tomin etmok vo innovasiya yoniimlii iqtisadi modeli formalasdirmaqdir.
Rogomsal Inkisaf vo Nogliyyat Nazirliyinin 2025-ci ildo tosdiqlodiyi “Roqomsal Inkisaf
Konsepsiyas1” bu istiqgamoatda strateji ¢or¢ivo rolunu oynayir. Konsepsiyada roqomsal igtisadiyyatin
inkisafi, elektron hokumot sistemlorinin tokmillosdirilmasi vo rogomsal xidmatlorin genislondirilmasi
prioritet kimi miioyyon edilmisdir. Iqtisadi Islahatlarin Tohlili vo Kommunikasiya Markozi tarafindon
hoyata kecirilon layiholor gostorir ki, rogomsal iqtisadiyyat Azorbaycanda artiq iqtisadi artimin osas
drayverlorindon birins ¢evrilmokdadir. Bank sektoru, elektron ticarat, logistika vo KOB-lar (ki¢ik vo
orta biznes) sahasindo rogomsallagsma soviyyasinin yiiksolmasi bu transformasiyanin praktiki
naticalarini niimayis etdirir. Bununla yanasi, roqemsal barabarsizlik, infrastrukturun geyri-barabor
inkisafi vo roqomsal bacariqlarin ¢atigmazligi kimi problemlar halo do qalmaqdadir.
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Beynolxalq kontekstdo aparilan todqiqatlar (MDPI nogrlori, masolon Sustainability vo Systems
jurnallarinda) gostorir ki, roqomsal transformasiya inkisaf etmokdo olan 0&lkolords iqtisadi
somoraliliyi, soffafligi vo sosial innovasiyalar1 tosviq edir. Azorbaycan da bu tocriibalordon
yararlanaraq, iqtisadiyyatin biitin sektorlarinda roqomsal texnologiyalarin inteqrasiyasini
stiratlondirmoaya ¢alisir.

Acar sozlar: iqtisadiyyat, ragamsal, transformasiya, tadqiqat, infrastruktur

Introduction

In recent years, technological innovations on a global scale have led to radical changes in the
mechanisms of economic governance and development.

Digital transformation processes are creating both new opportunities and challenges for states.
Azerbaijan's goal is to rapidly integrate into this process and increase the sustainability and
competitiveness of the national economy. As shown in the study of Hajiyev and colleagues (Hajiyev,
Ismayilov, Fataliyeva, Mahmudova, Asadova, 2025), digital transformation is one of the main
directions for ensuring sustainability in Azerbaijan's economic development strategy. The authors
note that the development of the digital economy makes a significant contribution to both increasing
productivity and increasing transparency in governance. This approach is also supported in the work
of Abdullayev (Abdullayev, Allahyarov, Teymurova, Zeynalov, Fataliyeva, 2024); in their opinion,
digitalization is the main driving force in the formation of a competitive economic environment. The
“Digital Development Concept” (Ministry of Digital Development and Transport of the Republic of
Azerbaijan, 2025), approved by the Azerbaijani government in 2025, serves as the main document of
the national strategy in this area. The concept aims to promote the digital economy, expand e-
government services, and form governance mechanisms in line with the 4.0 industrial revolution. In
this regard, the projects implemented by C4IR Azerbaijan reflect the application directions of the
digital economy in the country (Center for Analysis and Coordination of the Fourth Industrial
Revolution, n.d.; Kolomiyets, Rodchenko, Melentsova, Korol, Moskalenko, 2024), and the CAERC
reflects the results obtained on international indicators (Center for Analysis of Economic Reforms
and Communication, 2025; Report Information Agency, 2025; Suman Kalyan, 2024). Studies
conducted at the international level also confirm the impact of digital transformation on economic
and social spheres.

For example, Zhou and Wang (Zhou, Wang, 2025) showed that digitalization systematically
reshaped organizational knowledge flows and decision-making mechanisms. Zhang (2025)
emphasized that the development of the digital economy has a positive impact on reducing carbon
emissions and improving environmental efficiency.

Research

The implementation of digital transformation in Azerbaijan has become a priority direction of
state policy in recent years. The goal of this process is to increase the competitiveness of the economy,
optimize management systems, and promote innovation-oriented development. Studies show that the
application of digital technologies not only increases efficiency in the production and service sectors,
but also provides transparency and flexibility in making management decisions (Hajiyev, Ismayilov,
Fataliyeva, Mahmudova, Asadova, 2025; Lobacheva, Yadova, 2020).

Graphic 1. Key indicators of the digital economy in Azerbaijan (2020-2024).
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This table reflects the dynamic development of the digital economy in Azerbaijan during 2020-
2024. The data shows that the share of digital services in GDP increased from 4.8% in 2020 to 8.5%
by 2024. E-commerce turnover increased from 2.1 billion manat to 8.3 billion manat, showing almost
fourfold growth. The share of Internet users increased from 82.3% to 92.7%, which proves the
expansion of digital accessibility and ICT infrastructure.

The level of digital public services has also increased significantly, from 68% in 2020 to 90% in
2024. These indicators are associated with the effective implementation of e-government projects and
digital platforms such as “MyGov” and “ASAN xidmot” in Azerbaijan.

Graphic 2. Sectoral impact of digitalization.
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Graphic 2 shows the level of digitalization in various economic sectors and its impact on labor
productivity. The banking and financial sector is the leader with a 92% digitalization level, which is
due to the widespread use of online banking services, mobile payment systems and fintech platforms.
Digitalization in public administration has reached 88%, increasing flexibility and transparency in
management (Siregar, 2023; Purnomo, 2023).

The 84% digitalization in the education and science sector is due to the widespread use of online
learning environments and digital resources. Although the application of digital technologies in the
transport, logistics and energy sectors is somewhat slower, the growth dynamics remain stable.
Overall, the share of digital investments in GDP across all sectors has approached 1%, which has
become one of the main indicators of technological modernization at the national level.

Graphic 3. International comparison of the digital economy (2024).
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This table assesses the level of development of the digital economy by comparing Azerbaijan with
the countries of the region. According to the data, the share of Azerbaijan's digital economy in GDP
was 8.5%, which puts the country ahead of Georgia (7.4%), but slightly behind Turkey (10.2%) and
Kazakhstan (9.3%). The total volume of e-commerce is $4.7 billion, making it a significant share of
the regional market. Azerbaijan is ranked 53rd in the digital competitiveness index, which reflects the
positive results of the "Digital Development Concept", "AzInTelecom cloud centers" and "e-
Commerce 2030" initiatives implemented in recent years.
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Conclusion

The analysis of the three tables shows that the digital transformation process in Azerbaijan is
accompanied not only by technological modernization, but also by the renewal of the socio-economic
structure. The growth of the ICT sector, the development of e-commerce, and the digitalization of
public services have increased the country's international competitiveness. However, issues such as
the equal development of digital infrastructure among regions and the improvement of digital skills
still remain strategic priorities.
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Application and Analysis of Digital Marketing Strategies in
Electronic Commerce

Abstract

This study covers the mechanisms of application of digital marketing strategies in the electronic
commerce environment and the analytical assessment of their effectiveness. In the modern era, the
rapid development of digital technologies, changes in consumer behavior and increased competition
in online markets push electronic commerce entities to implement more flexible, data-oriented and
customer-centric marketing strategies. The study systematically analyzes the role of key digital
marketing strategies in electronic commerce, such as SEO, social media marketing, content
marketing, email marketing, influencer marketing and performance-based advertising tools.

Within the framework of the study, the impact of digital marketing strategies on customer
engagement, customer satisfaction, electronic customer loyalty and sales volume growth is assessed
using statistical indicators and comparative analysis methods. At the same time, the possibilities of
measuring the effectiveness of strategies using analytical tools (web analytics, KPI and ROI
measurements) are investigated. The results show that integrated and personalized digital marketing
strategies significantly increase the market share and competitiveness of e-commerce platforms.

The scientific and practical significance of the study is that the results obtained can be applied in
making strategic decisions for enterprises operating in the field of e-commerce, optimizing marketing
budgets and forming a long-term digital development model.

Keywords: electronic, marketing, digital, sales, consumer, SEQ, social, content, influencer
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Elektron kommersiyada rogomsal marketinq strategiyalarmmin
totbiqi vo analizi

Xiilasa

Bu todgigat elektron kommersiya miihitindo roqomsal marketing strategiyalarinin totbiqi
mexanizmlorini vo onlarin effektivliyinin analitik qiymotlondirilmasini ohato edir. Miiasir dovrdo
rogomsal texnologiyalarin siiratli inkisafi, istehlak¢1 davranislarinin doyismasi vo onlayn bazarlarda
rogabotin giiclonmoasi elektron kommersiya subyektlorini daha c¢evik, data-yoniimli vo miistori
morkozli marketing strategiyalarinin totbiqino sovq edir. Arasdirmada SEQO, sosial media marketingi,
kontent marketinqgi, e-mail marketing, influencer marketinq vo performans oasasl reklam alstlori kimi
osas rogomsal marketing strategiyalarinin elektron kommersiyada rolu sistemli gokilda tohlil olunur.

Todqiqat ¢orcivesinde rogomsal marketing strategiyalarinin  miistori  calbetmo, miistori
momnuniyyati, elektron miistori sadagoti vo satis hocminin artimina tosiri statistik gostoricilor vo
miiqayisali analiz metodlar1 vasitasilo qiymatlondirilir.
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Eyni zamanda, analitik alotlordon (web-analitika, KPI vo ROI 6l¢gmalori) istifads etmoklo strategiya-
larin somorsliliyinin 6lgiilmosi imkanlar1 arasdirilir. Noticolor gostorir ki, inteqrasiya olunmus vo
fordilosdirilmis roqomsal marketing strategiyalari elektron kommersiya platformalarinin bazar payini
vo raqabot gabiliyyatini ohomiyyatli doracads artirir.

Tadqiqatin elmi vo praktiki oshomiyyati ondan ibaratdir ki, olds edilon naticalor elektron kommer-
siya sahasindo foaliyyst gostoron miiassisalor {igiin strateji qorarlarin qabulunda, marketinq biidca-
lorinin optimallasdirilmasinda vo uzunmiiddatli rogomsal inkisaf modelinin formalasdirilmasinda
totbiq oluna bilar.

Acar sozlar: elektron, marketing, rogamsal, satis, istehlak¢i, SEO, sosial, kontent, influencer

Introduction

In the modern era, the rapid development of information and communication technologies and
the widespread use of the Internet on a global scale have led to fundamental changes in the structure
of economic relations. One of the most important results of these changes is the formation of e-
commerce and its radical transformation of traditional trade models. E-commerce encompasses not
only the purchase and sale of products and services in an online environment, but also new, more
flexible and information-based forms of interaction between consumers and enterprises. In such a
situation, digital marketing strategies act as one of the main tools ensuring the sustainable
development of e-commerce.

In online markets where competition is intensifying, traditional marketing approaches are no
longer enough to attract the attention of consumers, direct them to purchases and form long-term
loyalty. It is for this reason that enterprises have begun to widely use digital strategies such as SEO,
social media marketing, content marketing, e-mail marketing, influencer marketing and performance-
based advertising (Afanasyev, 2024; Lin, Saleiro, Milic-Frayling, Ch’ng, 2018). Through these
strategies, market participants can more accurately identify the target audience, form personalized
offers and evaluate the effectiveness of marketing activities based on measurable indicators.

The application of digital marketing strategies in e-commerce is not limited to increasing sales
volume. These strategies also have a significant impact on increasing brand value, ensuring customer
satisfaction and forming electronic customer loyalty. The use of analytical tools and big data allows
for more scientific marketing decisions and ensures efficient allocation of resources.

Research

The application of digital marketing strategies in e-commerce acts as one of the main factors
determining the competitiveness of enterprises in the modern market environment. With the
deepening of digitalization, the processes of consumers' information search, product selection and
purchase decision-making have changed radically, which necessitated the establishment of marketing
activities on more data-based and analytical approaches. The analysis shows that, unlike traditional
mass marketing models, digital marketing strategies allow for precise segmentation of the target
audience and the establishment of personalized communication (Guercini, Mir Bernal, Prentice,
2018; Diez-Arroyo, 2015).

The application of SEO strategies in e-commerce leads to the formation of organic traffic flow by
increasing the visibility of products and services in search engines. This creates a significant
advantage in terms of optimizing advertising costs and long-term sales growth. The conducted
analyses show that e-stores that are in the first positions in search results gain a higher level of trust
and significantly increase conversion rates. In addition, the effectiveness of SEO strategies is directly
related to the quality of the content, the technical performance of the site, and the user experience.

Social media marketing acts as a more dynamic and interactive mechanism in terms of influencing
consumer behavior in e-commerce. Two-way communication established through social platforms
strengthens brand-customer relationships and facilitates the rapid spread of opinions and
recommendations. The results of the analysis show that e-commerce entities that communicate
actively and consistently on social media achieve more stable results in terms of customer satisfaction
and brand loyalty. In particular, the application of influencer marketing tools plays an important role
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in the formation of consumer trust and accelerates purchase decisions (Rosario, Raimundo, 2021 ;
Rose, van der Merwe, Jones, 2024).

Content marketing analysis shows that value-oriented and informative content has a significant
impact on consumer decision-making. Product descriptions, video reviews, blog posts, and user
reviews reduce information asymmetry in e-commerce and minimize risk perception. This is
especially important in attracting new customers and building initial trust. The quality and
consistency of content is directly related to the increase in sales.

Analysis of email marketing strategies shows that personalized and automated messaging is an
effective tool for building long-term relationships with customers. Discount offers, reminder
messages, and personalized recommendations increase the likelihood of customers returning to the
platform. Statistical indicators confirm that email marketing has a higher ROI compared to other
digital channels (Purnomo, 2023; Miah, 2022).

Graphic 1. Dynamics of digital marketing investments in e-commerce in Azerbaijan
(2019-2024).
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Source: Ministry of Economy of the Republic of Azerbaijan — Annual reports on digital economy
and e-commerce.

Graphic 1 shows that digital marketing investments in the e-commerce sector in Azerbaijan
demonstrated a continuous and increasing dynamics for 2019-2024. The relatively low level of
investment in the initial period is explained by the stage of market formation and limited use of digital
marketing tools. In subsequent years, as a result of the expansion of e-commerce, changes in online
consumer behavior and the strengthening of the competitive environment, it is observed that the funds
allocated to marketing have increased significantly (Heuer, Brettel, Kemper, 2015; Sanbella, Van
Versie, Audiah, 2024; Siregar, 2023).

The sharp increase in investments, especially after 2020, indicates that digital channels have
become the main sales and communication tool for enterprises. During this period, resources allocated
to social media marketing, search engine optimization and online advertising tools have increased.
The continued growth in 2022-2024 confirms that digital marketing strategies are strategically
important for long-term growth and competitive advantage in e-commerce. Overall, Graphic 1 clearly
demonstrates that digital marketing investments are one of the key drivers of sustainable e-commerce
growth (Zoghbi, Heyman, Gomez, Moens, 2016).
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Conclusion

The conducted research shows that the application of digital marketing strategies in e-commerce
plays a decisive role in strengthening the market position of enterprises and increasing their
competitiveness. The analysis results prove that digital marketing tools provide more flexible,
measurable and targeted audience-oriented opportunities compared to traditional marketing
approaches. This allows e-commerce platforms to understand consumer behavior more deeply and
form marketing decisions on a scientific basis.

Statistical indicators and graphical analyses confirm that investments in digital marketing in the
field of e-commerce in Azerbaijan have shown increasing dynamics over the years. This increase
indicates that digital channels are of strategic importance in terms of stimulating sales, attracting
customers and increasing brand recognition. In particular, the integrated application of SEO, social
media marketing, content and influencer marketing strategies has a positive impact on the formation
of customer satisfaction and electronic customer loyalty.

Consequently, it can be said that the effectiveness of digital marketing strategies in e-commerce
depends on their application based on a systematic, analytical and long-term approach. Continuous
measurement, analysis and adaptation of digital marketing activities of enterprises to market changes
is one of the main conditions for ensuring the sustainable development of e-commerce.
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Kompiiter elmlarinin tadrisi iiciin mashur proqramlasdirma dillari

Xiilasa

Magqalads ali tohsil miiassisalorinde kompiiter elmlorinin todrisi yollar1 vo metodik yanagmalar
aragdirilmisdir. Ali tohsil saviyyasinde kompiiter elmlorinin tadrisi tolabalorin nozari biliklorini vo
praktik bacariqlarim1 formalasdirmaq mogsodilo miixtolif pedaqoji metodlar vo texnologiyalar
vasitasilo hoyata kegirilir. Moaqalodo todris prosesindo interaktiv metodlar, layiho osasli dyronmo,
laboratoriya vo praktiki tapsiriglar, homg¢inin, miiasir informasiya-kommunikasiya texnologiyalarinin
totbiqi mosalalorine do toxunulmusdur. Mogalods 6lkomizin ali tohsil miiossisolorindo kompiiter
elmlorinin, progqramlagdirmanm todrisindo mdvcud problemlor vo onlarin halli yollar1 da sorh
edilmisgdir. Moqalada istifado olunan metodlar asason keyfiyyat vo komiyyast todqiqatlari, praktiki
Oyronma yanasmalar1 vo pedaqoji texnologiyalarin tatbiqi ilo baglidir. Kompiiter elmlorinin ali tohsil
miiossisalorindo tadrisi miixtalif metod vo yanasmalarin totbiqini tolob edir. Todris prosesinds oanonovi
tsullarla yanasi, miasir pedaqoji texnologiyalarin, roqomsal resurslarin, praktiki yontimli
tapsiriglarin vo layiho osasli 6yronmonin totbiqi xiisusi aktualliq kasb edir. Bu moaqalods kompiiter
elmlorinin ali tohsil miiassisalorinda todrisi yollari, mdvcud problemlar vo onlarin halli istigamatlori
elmi-pedaqoji baximdan tohlil olunur.

Acar sozlar: kompiiter elmlori, programlasdirma, interaktiv metodlar, tadris keyfiyyati, miiasir
tohsil
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Popular Programming Languages for Teaching Computer Science
Abstract

The article examines the ways and methodological approaches to teaching computer science in
higher education institutions. Teaching computer science at the higher education level is carried out
through various pedagogical methods and technologies in order to form the theoretical knowledge
and practical skills of students. The article also touches upon the issues of interactive methods,
project-based learning, laboratory and practical tasks, as well as the application of modern
information and communication technologies in the teaching process. The article also comments on
the existing problems in teaching computer science and programming in higher education institutions
of our country and ways to solve them. The methods used in article are mainly related to qualitative
and quantitative research, practical learning approaches and the application of pedagogical
technologies. Teaching computer science in higher education institutions requires the application of
various methods and approaches. In addition to traditional methods the application of modern
pedagogical technologies, digital resources, practically oriented tasks and project-based learning in
the teaching process is of particular relevance. This article analyzes the ways of teaching computer
science in higher education institutions’ existing problems and directions for their solution from a
scientific and pedagogical point of view.

Keywords: computer science, programming, interactive methods, teaching quality, modern
education
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Giris

Moqalodos istifado olunan metodlar asason keyfiyyat vo komiyyat tadqiqatlari, praktiki 6yronmao
yanasmalar1 vo pedaqoji texnologiyalarin totbiqi ilo baghdir.

Moqalonin elmi yeniliyi ali tohsil miiassisolorindo kompiiter elmlorinin todrisi sahasindo miiasir
pedaqoji yanasmalarin sistemli sokildo totbiginin tohlil edilmasindo vo Azorbaycan kontekstindo
konkret tadris problemlorinin miisyyanlagdirilmasi va hall yollarinin islonib hazirlanmasinda 6ziinii
gostarir.

Xisusilo asagidaki aspektlor moqalonin elmi yeniliyini tomin edir. Tadris metodlarinin
inteqrasiyast: Klassik vo interaktiv todris metodlarinin, layiho osaslh dyronmo vo IKT vasitolorinin
kombinasiya olunmasi ilo ali tohsil saviyyasindo kompiiter elmlorinin effektiv 6yrodilmasi iiglin yeni
metodik yanasma toklif olunur. Tolobo yoniimlii pedaqoji model: Maqalado toklif olunan yanasma
talobalarin aktiv istirakini, yaradici va tonqidi diisiinma bacariqlarini inkigaf etdirmaya yonalib ki, bu
da ananovi tadris metodlarindan forglonir (Cabaleiro-Cerviiio, Vera, 2020).

Tadgiqat

Miiasir dovrde informasiya texnologiyalarin siirotli inkisafi comiyyatin biitiin sahalorino,
xiisusilo do ali tohsil sistemina ciddi tosir gdstorir. Informatika fonni ali tohsil miiessiselorindo yalniz
texniki biliklorin 6tliriilmasi vasitosi kimi deyil, hom do tolobalorin analitik diisiinmo, problem hall
etmo vo innovativ yanasma bacariqlariin formalasdirilmasinda miithiim rol oynayir. Bu baximdan
kompiiter elmlorinin ali tohsildo somarali todrisi 6lkonin intellektual vo iqtisadi inkisafi tiglin strateji
ohomiyyat dasiyir.

Kompiiter elmlarinin ali tohsil miiassisalorinds todrisi miixtolif metod vo yanagmalarin totbiqini
tolob edir. Todris prosesindo ononovi tisullarla yanasi, miiasir pedaqoji texnologiyalarin, roqomsal
resurslarin, praktiki yoniimli tapsiriglarin vo layiho asasli dyronmanin totbiqi xiisusi aktualliq kosb
edir. Bu moqaloda kompiiter elmlorinin ali tohsil miiassisalorinds tadrisi yollari, mévcud problemlor
vo onlarin halli istiqamatlori elmi-pedaqoji baximdan tohlil olunur.

Zaripovun toklif etdiyi riyazi-statistik analiz metodlarindan istifade etmoklos tolobslorin 6yronmao
soviyyosi dinamik sokildo izlono vo zoif saholor lizro fordi dostok tomin oluna bilor. Todqiqat
misllifinin isi bu metodlarin totbiqini daha da dorindon asaslandirir. O bildirir ki, tolobolorin hor
iterasiyada yazdig1 kod niimunolori statistik modellor — masolon, reqressiya analizi — vasitasilo tohlil
edilmolidir. Bu yanasma miisllimloro asagidakilari miioyyon etmoyo imkan verir: 1. Tolobalorin on
¢ox tokrarladigi montiqi sohvlor; 2. Kodun miirokkabliyi ilo keyfiyyati arasindaki korrelyasiya; 3.
Programlagdirma paradigmalarinin monimsonilmo siirati. Masolon, Python dilindo rekursiv
funksiyalar yazmaqda ¢atinlik ¢okon talabalor liglin xiisusi simulyasiya alatlori totbiq edils bilor. Bu
alotlor funksiyanin hor c¢aginsinda yaddasmm voziyystini vizual sokildo toqdim edorok mentiqi
ardicillig1 daha aydin edir vo anlasilmazlig1 aradan qaldirir (Bau, Gray, Kelleher, Sheldon, Turbak,
2017; Alas academy, 2025).

Kompiiter elmlorinin ali tohsil miiossisalorindo todrisi yollari, bu istiqamatds diinya tocriibasindo
xarici vo yerli ali tohsil miiassisolorinds programlasdirmanin tatbiqi glinlimiizds xiisusi aktualliq kosb

edir. Bu istigamat {lizro xarici universitetlordon do bir sira niimunslori geyd etmoayi mogsadouygun
hesab edirik.

Sokil 1. Stanford Universiteti.
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Stanford Universiteti — Code in Place. COVID-19 pandemiyasi dovriindo Stanford Universiteti
“Code in Place” adl1 genismiqyasli onlayn layihoni hoyata kec¢irmisdir. Layiho ¢or¢ivasindo tolobalora
Python osasli tapsiriqlar togdim olunmus, onlar kigik qruplar soklinds isloyorok programlasdirma
bacariglarini inkisaf etdirmislor. Todqiqat naticolari gostorir ki, bu metoddan istifado edon tolobalorin
85 faizi kursun sonunda miistoqil sokildo program yaza bilmisdir (Zaripov, 2025).

- -t

Sokil 2. Harvard Universiteti.

Harvard Universitetinin CS50 kursu. Harvard Universiteti proqramlasdirma todrisinds iterativ vo
layiho asasli dyronmo yanasmalarindan genis istifade edir. CS50 kursu talobalors ilkin soviyyadon
baslayaraq morhalali sokildo miirokkabloson tapsiriqlar toqdim edir vo onlarin kodlari sistemli sokildo
tokmillogdirilir. Kursun molumatlarina osason, bu metodu monimsayon toloboalorin 92 faizi daha
miirokkob programlasdirma problemlarini sarbast sokildo hall etmoya baslayir (Niemeld, Karkkdinen,
Ayramé, 2020; Medeiros, Ramalho, Falcio, 2018).

Sokil 3. Finlandiya — Aalto Universiteti.

Finlandiya — Aalto Universiteti. Aalto Universitetindo proqramlagdirma dorslorinds oyunlasdirma
metodlari totbiq olunur. Tolabslor miixtalif oyunlar vo simulyasiyalar hazirlayaraq 6yronms prosesing
daha foal sokilda calb edilirlor. Statistik naticalor gostarir ki, oyun asaslhi programlagdirma dorslorindo
istirak edon tolobalorin motivasiya saviyyasi ononavi todris modellori ilo miiqayisado 40 faiz daha
yuksokdir (West, 2023; Neumann, Baumann, 2021).

Homginin, onu da qeyd edok ki, miiasir proqramlagdirmada Python, C++ vo Java on genis
yayilmis vo forqli moagsadlor {igiin istifado olunan proqramlasdirma dilloridir. Bu dillorin hor biri
Ozilinomoaxsus sintaksisa, icra siirating, totbiq sahoaloring vo dyronma ¢otinliyine malikdir. Python
sadoliyi vo oxunaqliligi ilo secilir vo siiratli inkisaf, data analitikasi, siini intellekt kimi sahoalords genis
istifada olunur. C++ yiiksak performans vo sistem soviyyali nazarat toqdim edir, oyun miiharriklori,
omoliyyat sistemlori vo real vaxt totbiglorindo istiinliikk toskil edir. Java iso platformadan asili
olmadan iglomo xtiisusiyyati (JVM) vo bdyiik korporativ sistemlords etibarliligi ilo taninir.

Bu miiqayisenin magsadi Python, C++ vo Java dillorinin osas xiisusiyyatlorini, iistiin vo zoaif
cohatlorini imumi gokilds toqdim edorak, hansi goraitds hansi dilin daha uygun oldugunu anlamaga
komok etmokdir.
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Python, C++ va Java miiqayisasi

Xiisusiyyat Python C++ Java
Oyronmo asanlig1

Sintaksis Sada Cotin Orta

Performans Orta Cox yiiksak Yiiksok
Yaddas idarasi Avtomatik Ollo Avtomatik

Tadris tigiin . -

uygunlug Cox yiiksok Asagi-Orta Orta
Real sistem Az Cox Orta
programlari

Bu istigamat iizro bir sira proqramlasdirma tocriibalorini do geyd etmoyi magsodouygun hesab
edirik.

( Basla

for iterating_var in ardicilliq: operator(lar)

Ardiciligdan
element

Xeyr

Novbati element
ardicilligdan 9ger ardicilliqda
daha element

Operator(lar)i icra et qalmayibsa
L

I

Son \
N2

Sokil 4.

Bu sokil for dovriiniin isloma prinsipini gostarir. Proqram basladiqda avvalca for iterating_var in
ardicilliq: operator(lar) ifadasi icraya hazir voziyysto gatirilir. Daha sonra ardicilligdan gotiiriilocok
elementin olub-olmamasi yoxlanilir. ©gor ardicilligda element varsa, ndvbati element gotiiriiliir vo
homin element {i¢iin gostorilon operatorlar icra olunur. Operatorlar icra edildikdon sonra program
yenidon ardicilligda basqa elementin olub-olmamasini yoxlayir. Bu proses ardicilligda element
qaldig1 miiddatca tokrar olunur. ©gar yoxlama zamani ardicilliqda artiq element qalmadigi miiayyon
edilorsa, dovr dayandirilir vo program son marhalasing kegir. Belslikls, for dovrii ardicilligdaki biitiin
elementlor li¢iin omrlori ardicil sokildo icra etdikdon sonra tamamlanir.

Skript
etiket(1H', 15N')
51(600.0, 60.0)
5w(2000,0,1000.0)
DIM(1)
SB(ofset=0.4)
2ZF(faktor=1)

Omaoliyyatlan

FT0
PHASE(ph0-80.0)
DIM2()

Jython
[Prase |

B T

L7
Prosess 1 Prosess 2 Prosess 3

=1 | |=2| | =]

[z ] [zx ] [zx ]
(T2 [Cer] [ ] L]
]

¢b [[PHAsE | [PHase ] [[PHaAse

Java Prosessoru

Sakil 5.
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Bu sokil skript asasinda malumatlarin Java miihitindo necs emal edildiyini ardicil sokildo gostorir.
Proses skriptlo baslayir. Skriptds etiket, sf, sw, DIM, SB, ZF, FT, PHASE kimi omrlor ardicilligla
yazilir vo bu amrlor molumatin neco emal olunacagini tosvir edir. Skript Jython vasitosilo Java
omoliyyatlarina otiiriliir.

Java torofindo skriptds gostorilon omrlors uygun olaraq osas amsliyyatlar miisyyanlogdirilir. Bu
omoliyyatlara SB, ZF, FT vo PHASE daxildir. Daha sonra bu omoliyyatlar Java prosessoru torofindon
paralel vo ya ardicil isloyon bir ne¢o proseso (Proses 1, Proses 2 vo Proses 3) paylanir.

Hor bir proses eyni tip omoliyyatlar1 icra edir, yoni SB, ZF, FT vo PHASE addimlarin1 yerino
yetirir. Girig molumati kimi FID (xam 6l¢gmo molumatlari) istifado olunur. Proseslor bu molumati
skriptds verilmis parametrlors uygun emal edirlor.

Biitiin proseslor tamamlandigdan sonra oldo olunan noticolor NV Molumatlar Bazasinda
saxlanilir. Beloliklo, sokil gostorir ki, skriptlo verilon amrlor Jython vasitasilo Java omoliyyatlarina
cevrilir, Java prosessoru bu amoliyyatlar1 bir nego prosesds icra edir vo naticodo emal olunmus
molumatlar verilonlor bazasina yazilir.

bagla—| baslangic istiqamatlor |+— S

W |
seqmentlari izla, aks/cixarillan
zarbalar id xarital névbati istiqamatlari *| istiqamatlar
hesabla |
.
'

* { zarba va ID xaritalarini yadda saﬂ

seq,

L .8
" seg, " daha ™~ Beli
<\segmenﬂy

~

« ugurlu yollar se¢
\i

frame; ... frame,

el
<‘ Sreym _~

'
dayan

Sakil 6.

Bu sokil ¢oxaddimli bir izloma vo yol segmo alqoritminin ig prinsipini gostorir. Proses “bagla”
morhoalosi ilo baslayir vo ovvolco baglangic istiqgamatlor miioyyon edilir. Bu istiqgamoatlor sonraki
axtaris liglin baglangic noqtasi rolunu oynayir. Daha sonra hor bir istiqamat tizro seqmentlor izlonilir
vo novbati miimkiin istigamatlor hesablanir. Bu moarholods obyektlorin horakatine uygun davam edon
yollar prognozlasdirilir.

Hesablanan istiqgamotlor asasinda zorbo (hit) vo ID xoritolori yaradilir vo yadda saxlanilir. Bu
xaritolor har seqment iigiin hans1 noqtalordo uygunluq (hit) oldugunu vo hamin uygunluqlarin hansi
obyekt ID-lorino aid oldugunu gostorir. Seqmentlar tizro bu malumatlar ardicil sokilds toplanir.

Daha sonra “daha seqmentlor” olub-olmadig1 yoxlanilir. ©gar hals izlonacok seqmentlor varsa,
proses oks vo ya ¢ixarilan istiqgamatlori nozara alaraq yenidon baslangic istiqgamatlor morhslasing
qayidir vo axtarig davam etdirilir. ©gor artiq seqment qalmayibsa, ndvbati morhoaloya kegilir.

Bu morhoalads toplanmis zarba vo ID molumatlarina asaslanaraq ugurlu yollar segilir. Yoni ardicil
frame-lor boyunca an uygun vo davamli horokat yollar1 miioyyon edilir. Bu molumatlar hits vo ID-lor
soklinds frameo-dan framei-o qodor saxlanilir.

Son olaraq “daha freym” olub-olmadig1 yoxlanilir. Ogor ndvbati freymlor varsa, proses yenidon
ovvalki marhalalors qayidaraq davam edir. ©gor artiq freym qalmayibsa, alqoritm dayanir. Beloliklo,
bu sxem obyektlorin bir ne¢o frame vo seqment boyunca izlonmasi, uygun yollarin se¢ilmasi vo
prosesin iterativ sokildo tamamlanmasini tosvir edir.

Bu istiqamat tizra aparilan arasdirmalar zamani tadris tisullarini sistemlosdirmayi vo onlarin hansi
mozmuna malik olmasini, Ustiinliikklorini kompleks formada, cadval soklinds diqgete ¢atdirmagi
mogsadouygun hesab edirik (Bax: Cadval-1).
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Toadris yolu Mozmunu Ustiinliiklari
. - Miihazirs, seminar, Nozari biliklorin sistemli
Ononavi tadris lisullar . 9 . ) .
laboratoriya moggololori verilmosi
. . Problem asasli tolim, layiho Analitik diislinco vo
Interaktiv metodlar o
va case-study metodlari yaradiciligin inkisafi

. _E-learning platformalari, Tadrisin slgatanhigi vo
Ragomsal texnologiyalar virtual laboratoriyalar, onlayn M
cevikliyi

resurslar
Qaris1q tadris (Blended Onanavi darslorin onlayn Vaxta gonaat, fordi dyronma
learning) tolimlo birlosdirilmasi imkanlari
: . Pral.(tlkl bgqanqlarm Vo PES9 Omoak bazarina uygun kadr
Kompetensiya asash todris sorigtolorinin formalagdiril- N
hazirligi
mast

Elmi-todqiqat yoniimlii todris Elml laylhslsr, sta}rtaplgr, Tadqlqa.t ba}carlqlarmm
innovasiya foaliyyati inkisafi

Praktiki yoniimlii tolim Programlagdirma, Yerllenler Tacriibanin artirilmasi

bazasi, real layihoalor
Oziiniitohsil vo distant todris Onlayn lfurslar, miistoqil Davamli vo fordi inkisaf
Oyronma

Toqdim olunan cadval kompiiter elmlorinin ali tohsil miiassisalorinds todrisinin miixtalif yollarini
vo bu yollarin osas xiisusiyyatlorini ohato edir. Codvoldo gostorilon har bir todris yolu informatika
fonninin effektiv vo mogsadyonlii sokildo monimsonilmasine xidmat edir.

Ononovi tadris lisullart miihazirs, seminar vo laboratoriya masgolalorini ohato edir. Bu tisullar
osason nozari biliklorin sistemli vo ardicil sokildo tolobalora ¢atdirilmasini tomin edir. Xiisusilo
kompiiter elmlorinin fundamental anlayislarinin dyrodilmoesindo bu yanasma miihiim ohomiyyot
dasty1r (Xolmominova, imanova, Mahmudova, 2023; Palongov, Mehraliyeva, 2017; Ismailov, 2018;
Malan, 2023). interaktiv todris metodlar1 problem osasli tolim, layiho va case-study iisullarmi 6ziindo
birlosdirir. Bu metodlar tolobalarin faal istirakini tomin edir, analitik vo tonqidi diistinmo bacariqlarini
inkisaf etdirir. Tolobalar real problemlorin halli tizorinds isloyarak nazari biliklori praktikada totbiq
etmayi Oyronirlor. Ragomsal texnologiyalarm totbiqi informatika todrisinin miasir toloblors
uygunlasdirilmasinda miihiim rol oynayir. Elektron tohsil platformalari, virtual laboratoriyalar vo
onlayn resurslar todrisin daha c¢evik vo olcatan olmasia sorait yaradir. Bu yanasma tolobalorin
miistoqil 6yronmo imkanlarii da genislondirir.

Qaris1q tadris modeli ononovi auditoriya darslori ilo onlayn tolimin birlosdirilmasins asaslanir. Bu
model tolobalorin hom miisllimlos birbasa iinsiyyatini, hom do rogomsal resurslardan istifadosini tomin
edorak tadrisin somaraliliyini artirir vo vaxta gonast edir. Kompetensiya asash todris yanagmasi
tolobalords praktik bacariglarin vo pesa saristolorinin formalasdirilmasina yonalmisdir. Bu yanasma
omok bazarmin toloblorine uyfun miitoxassislorin hazirlanmasina sorait yaradir vo kompiiter
elmlorinin totbiqi aspektlorini 6n plana gokir.

Elmi-tadqigat yoniimli todris tolobalorin elmi layihalords, innovativ foaliyyotlordo vo startap
togobbiislarinda istirakini stimullasdirir. Bu yanasma tolobolords todqiqat aparmag, yeni ideyalar irali
stirmak vo innovativ diistinmak bacariqlarini inkisaf etdirir. Praktiki yoniimlii talim proqramlagdirma,
verilonlor bazasi vo real layiholor iizorindo islomoklo tolobolorin praktiki tocriibasini artirir. Bu,
onlarin galacak pess faaliyyatine daha hazirligl olmasma komak edir.

Nohayat, Oziiniitohsil vo distant todris formalar1 onlayn kurslar vo miistoqil dyronma vasitasilo
tolobolorin davamli inkisafini tomin edir. Bu yanasma fordi 6yronma tempini nozors alaraq biliklorin
daim yenilonmasine imkan yaradir.

Umumilikda, cadvalds oks olunan todris yollari bir-birini tamamlayaraq kompiiter elmlorinin ali
tohsil miiossisolorindo daha somorsli, miiasir vo praktik yoniimlii sokildo todris olunmasina xidmot
edir.
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Natica

Olkonin bir sira ali tohsil miiossisalorindo aparilan tohlillor osasinda miioyyon etdik ki,
Azarbaycanda informatika, kompiiter elmlori, informasiya texnologiyalari vo bu sahoys yaxin
ixtisaslar iizro kadr hazirligi aparan ali tohsil miiossisolori asason ddovlot vo 6zal universitetlordo
comlosmisdir. Bu ali moktoblor 6lkenin IT sahasi iigiin miitoxassislorin hazirlanmasinda miihiim rol
oynayir.

Dovlot universitetlori arasinda Baki Dovlot Universiteti informatika vo kompiiter elmlori iizro
fundamental elmi-nozori baza toqdim edon aparict ali tohsil miisssisslorindon biridir. Azorbaycan
Texniki Universitetinds informasiya texnologiyalar1 vo kompiiter miithondisliyi istiqamatlori iizro
mithondis yoniimlii kadrlar hazirlanir. Azorbaycan Dovlot Neft vo Sonaye Universitetindo iso
kompiiter miihondisliyi vo informasiya texnologiyalar1 sahosindo sonaye vo istehsalat yonimli
miitoxossislorin hazirlanmasina xiisusi digqot yetirilir. Azorbaycan Dévlot Igtisad Universitetindo
informasiya texnologiyalar1 vo iqgtisadi informatika ixtisaslar1 iizro iqtisadiyyat vo IT biliklorini
birlosdiron kadrlar yetisdirilir. Azorbaycan Dovlat Pedaqoji Universitetinda asas diqqgat informatika
miiollimliyine yonoldilir vo orta tohsil miiassisalori tigiin ixtisasli miiallimlor hazirlanir.

Azorbaycan Memarliq vo Insaat Universitetindo informasiya texnologiyalar1 vo sistem
mithondisliyi ixtisaslari texniki vo layiho yoniimlii biliklorin formalasdirilmasima xidmot edir.
Azarbaycan Dovlot Doniz Akademiyasinda informasiya texnologiyalari sahasi donizgilik vo naqgliyyat
sistemlori ilo inteqrasiya olunmus sokilds todris edilir. Sumqgayit Dovlot Universitetindo informatika
vo kompiiter elmlori tizro genis spektrli kadr hazirligi aparilir. Gonco Ddovlot Universitetinda
informatika vo informatika miollimliyi ixtisaslari region {i¢lin miihiim ohomiyyat kosb edon
miitoxassislorin hazirlanmasina imkan yaradir. Nax¢ivan Dovlot Universitetinds informatika vo
kompiiter miithondisliyi iizro kadr hazirligt muxtar respublikanin tolobatini 6domoyo yonalib.
Lonkaoran Dovlat Universitetindo, asasan, informatika miisllimliyi tizrs kadrlar hazirlanir. Mingagevir
Dovlat Universitetindo iso informasiya texnologiyalar1 sahosi iizro miitoxassislorin yetigdirilmasi
hoyata kecirilir.

Ozol ali tohsil miiossisolori do informatika vo informasiya texnologiyalari sahosindo kadr
hazirliginda miihiim yer tutur. Xozor Universitetindo kompiiter elmlori vo informasiya texnologiyalari
izra beynalxalq standartlara uygun tadris aparilir. Qarbi Kaspi Universitetinds informasiya texno-
logiyalar1 ixtisas1 praktiki yoniimli sokilds toskil olunur. Azorbaycan Universitetinds informasiya
texnologiyalar1 izro miiasir todris proqramlari totbiq edilir. Odlar Yurdu Universitetindo kompiiter
mithondisliyi ixtisasi lizro miithondis kadrlarin hazirlanmasina istiinliik verilir. Baki Miithondislik
Universitetindo iso kompiiter miithondisliyi vo informasiya texnologiyalari sahasinds yiiksok ixtisasl
texniki miitoxossislor yetisdirilir.

Qeyd etmok lazimdir ki, bu ali tohsil miiassisalorinds kadr hazirligi esason bakalavr vo magistr
saviyyolorindo, bazi universitetlordo iso doktorantura pillosindo hoyata kegirilir. Ixtisas adlar1 univer-
sitetdon vo todris programindan asili olaraq informatika, kompiiter elmlori, informasiya texnolo-
giyalar1 vo kompiiter miithandisliyi kimi forqli adlarla toqdim oluna bilar.

Bu istiqamat iizro aparilan aragsdirmalar zamani1 miisyyan etdik ki, konkret olaraq bu moévzu ali
tohsil miiassisalarinds kompiiter elmlorinin tadrisi li¢lin pedagoji-metodoloji sistemin inkisafina hasr
olunmusdur. Maqalads informatika elminin todrisinin magsadi golocok miitoxassislorin pesokar
informasiya va texnologiya kompetensiyalarini formalasdirmaq oldugu geyd edilir. Tadrisin asasinda
milasir pedaqoji dizayn vo kompetensiya yanasmasi dayanir ki, bu da tolobolorin yalniz nazori
biliklorini deyil, hom do praktik bacariqlarini inkisaf etdirmoyo yonoldilmisdir.
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Applications of Artificial Intelligence in Electronic Commerce

Abstract

Artificial intelligence (AI) technologies have led to revolutionary changes in the field of e-
commerce in recent years. Modern e-commerce platforms personalize the user experience, increase
sales and optimize operational efficiency through Al algorithms. The application areas of Al are wide
and mainly focus on personalized recommendations, chatbots and virtual customer services, price
optimization, commerce analytics and predictive models. Personalized recommendations optimize
product offerings based on users' previous viewing and purchasing behaviors, which ultimately leads
to increased sales. Chatbots and virtual assistants, on the other hand, improve service quality and
reduce operational costs by responding to customer inquiries immediately. Al also allows e-commerce
platforms to dynamically determine pricing strategies. Predictive analytics and machine learning
models adjust prices at an optimal level, taking into account sales trends, seasonal demand and
competitor activity. At the same time, Al provides analysis of large amounts of data, increasing the
effectiveness of inventory management, supply chain and marketing strategies. Studies show that the
application of Al technologies is not limited to increasing sales and revenue, but also increases
customer satisfaction, platform trust and competitiveness. However, issues such as protecting
personal data and ensuring ethical principles still remain in the spotlight.
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Siini intellektin elektron kommersiyada tatbiq sahalari

Xiilasa

Stini intellekt (AI) texnologiyalar1 son illordo elektron kommersiya sahosindo inqilabi
doyisikliklora sobob olmusdur. Miiasir e-ticarat platformalari, Al alqoritmlori vasitasilo istifadogi
tocriibasini fordilogdirir, satiglart artirir vo amoliyyat somoraliliyini optimallagdirir. Al-nin totbiq
saholori genisdir vo osason fordilosdirilmis tovsiyslar, ¢atbotlar vo virtual miistori xidmatlori, qiymaot
optimallasdirmasi, ticarat analitikasi vo prognozlasdirict modellor tizorindo comlogir. Fordilogdirilmis
tovsiyalor, istifadogilorin ovvalki baxig vo alis davranislarina osaslanaraq mohsul tokliflorini
optimallasdirir vo naticodos satiglarin artmasina sobab olur. Catbotlar vo virtual kdmokgilor iso miistori
sorgularin1 dorhal cavablandiraraq xidmot keyfiyyatini yiiksoldir vo omoliyyat xorclorini azaldir. Al
elektron kommersiya platformalarinin qiymat strategiyalariin dinamik sokilds toyin olunmasina da
imkan verir. Prognozlasdirici analitika vo masin dyronmasi modellari, satis trendlorini, mévsiimi
tolobatt vo roqiblorin faaliyyaotini nozors alaraq qiymsotlori optimal soviyyads tonzimloyir. Eyni
zamanda, Al bdyilik hacmdo malumatlarmn tohlilini tomin ederak inventar idaragiliyi, tochizat zonciri
vo marketing strategiyalarinin effektivliyini artirir.
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Todqiqatlar gostorir ki, Al texnologiyalarinin totbiqi yalniz satis vo golir artim1 ilo mohdudlagmir, hom
do miistori mamnuniyyatini, platforma etibarin1 vo roqabot gabiliyyatini yiikssldir. Bununla bels,
soxsi molumatlarin qorunmasi vo etik prinsiplorin tomin olunmasi kimi masalalor halo do diggot
morkazinds qalir. Notico olaraq, siini intellektin elektron kommersiyada totbiqi hom texnoloji, hom
do iqtisadi perspektivda strateji shomiyyat dasiyir vo bu sahonin golocokds daha da genislonacayini
gostorir.

Acar sozlar: siini intellekt, texnologiya, platforma, kommersiya, elektron

Introduction

With the rapid spread of digital commerce, e-commerce platforms have moved beyond product
presentation and sales to new technologies — especially artificial intelligence (Al) — to improve user
experience, operational efficiency, and competitive strategies. For example, a study of European
countries found that the application of Al technologies to marketing and sales channels in the e-
commerce sector is closely related to the level of digital infrastructure in countries (Bocean, 2025).
In addition, Al-generated content has been positively received in user-oriented stores in terms of
functionality, aesthetics, and security (Stamkou et al., 2025). The application areas of Al in e-
commerce are diverse: personalized recommendations, chatbots and virtual customer services,
dynamic pricing adjustments, supply chain optimization, and big data analysis are examples. For
example, Al-suggestion systems on Chinese online platforms have been found to increase user click-
through rates and conversion rates (Yin, 2025; Bian, 2025; Marjerison, Zhang, Zheng, 2022).
However, it is also noted that SI applications vary, and that regulatory, ethical, and privacy risks still
exist at a secondary level (Papastamoulou, 2025). In this context, the aim of this study is to identify
the main application areas of artificial intelligence in the e-commerce environment, to systematically
examine the opportunities they offer for businesses and the challenges they face. Thus, the aim is to
form a theoretical and methodological base for developing the application prospects of SI
technologies in the retail and online commerce environment in Azerbaijan.

Research

The effectiveness and results of Al applications in e-commerce cannot be measured solely by
theoretical approaches; experiments and statistical indicators in this field should also be carefully
evaluated. The analysis section focuses on assessing the performance and impact of Al technologies
in key application areas such as personalized recommendation systems, chatbots and virtual customer
services, dynamic pricing adjustments, and supply chain optimization (Madanchian et al., 2024; Yu,
2025).

Graphic 1. Usage Percentage by Al Application Areas (%)
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Chart 1 shows that AI application is more widespread internationally. Personalized
recommendation systems are the most widely used area (85%), followed by chatbots and virtual
customer services (78%). In Azerbaijan, however, the application of Al technologies is still limited,
but there is a growth trend.

Table 1.
Analysis of Sales Growth with Al Application.

Application Area Sales Additional Notes
Increase (%)

Personalized 20-35 Product recommendation systems increase sales by
Recommendations offering user-specific suggestions (Yin, 2025).
Chatbots / Virtual 10-18 Enhances customer satisfaction and reduces response
Customer Service time to customer inquiries.

Dynamic Pricing 815 Prices are optimized by considering seasonality and

Optimization competitors’ pricing strategies.

Supply Chain 5-12 Reduces inventory costs and increases product

Optimization availability.

Source: Compiled by the author

Table 1 shows that personalized recommendation systems have the greatest impact on sales
growth, while chatbots and dynamic pricing provide additional benefits. Supply chain optimization
increases long-term economic efficiency.

Graphic 2. Customer Satisfaction and SI Implementation (%).
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Customer satisfaction is shown in Graphic 2. Personalized recommendations and chatbots
increase customer satisfaction more. Supply chain optimization and price adjustment indirectly affect
satisfaction.

The analysis results show that the application of artificial intelligence in e-commerce significantly
increases the efficiency and competitiveness of platforms.

Personalized recommendation systems, as the application area with the highest impact, have
yielded results ranging from 20-35% in sales growth. These systems provide users with appropriate
product suggestions based on their previous browsing and purchasing behavior, which ultimately
increases conversion rates and increases customer satisfaction (Yin, 2025; Dalain, Alnadi, Allahham,
Yamin, 2025). Chatbots and virtual customer services also help reduce operating costs by increasing
the efficiency of customer support. Analysis shows that these technologies increase satisfaction levels
by reducing response time to customer inquiries and strengthen trust in the platform. While dynamic
pricing has a slightly lower impact on sales growth, it increases overall profitability through optimized
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pricing strategies that match seasonal demand and competitor strategies. Supply chain optimization
is also of strategic importance for e-commerce. Al technologies reduce warehousing costs, increase
product availability and speed up supply processes. This allows for increased operational efficiency,
especially in large and complex online sales platforms (Lin, Zhang, 2025; Oprea, 2025; Teixeira,
Ferreira, Ramos, 2025). The analysis results show that personalized recommendations and chatbots
produce the highest results in terms of customer satisfaction, while pricing and supply chain
optimization have an indirect effect.

Conclusion

The study shows that artificial intelligence technologies play a significant role in optimizing both
operational and marketing processes in the field of e-commerce. Personalized recommendation
systems directly affect sales growth, chatbots and virtual customer services increase customer
satisfaction and platform trust, and dynamic pricing optimizes profitability. Supply chain
management through Al serves to increase long-term economic benefits and operational efficiency.
The analysis shows that although the level of Al application on international and regional platforms
varies, in all cases customer-oriented and operational efficiency-increasing application areas prevail.
The application of Al technologies is not limited only to sales and revenue growth, but also has a
positive impact on strategic aspects such as customer experience, digital trust and competitive
advantage.

However, issues such as personal data protection, ethical principles, and technology governance
still remain in the spotlight.

In the future, the wider application of Al technologies and the development of innovative solutions
will lead to higher operational efficiency and customer satisfaction in e-commerce. As a result, the
application of artificial intelligence is not only as a technological innovation, but also plays a
significant role in supporting strategic business decisions and ensuring competitive advantage.
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Elektron ticaratdo miistori momnuniyyatinin shomiyyati

Xiilasa

Elektron ticarot miihitinde miistori momnuniyyati bdyiik ohamiyyet kosb edir, ¢linki bu,
miiossisalorin davamli uguruna vo rogabat gabiliyyotine birbasa tosir edir. Internetin siirotlo inkisaf
etmosi vo onlayn alig-verisin artan populyarlig1 ilo miistorilor daha ¢ox se¢cim imkan1 oldo edib,
onlarin toloblori vo gdzlontilori do buna uygun olaraq yiiksolmigdir. Miistori momnuniyyatinin tomin
edilmosi, miiossisalorin yalniz satiglarini artirmasi ilo kifayoatlonmoyib, hom do marka sadiqgliyini
giiclondirir vo miistori bazasinin genislonmasine komok edir.

Elektron ticarat miistorilorinin momnuniyyati bir ne¢d amildon asilidir, bunlar arasinda mohsul vo
xidmat keyfiyyoti, miistori dostoyinin effektivliyi, catdirilma siirati vo tohliikasizlik masalalori
xiisusilo 6no ¢ixir. Mohsulun dogru tosviri, keyfiyyotli sokillor vo miistori roylori, miistorinin gorarini
asanlasdirir vo alig-veris tocriibasini miisbot istigamoto yonlondirir. Homginin, miistori dostoyi
xidmaotlorinin somaraliliyi vo cavab siirati, miistorinin tocriibasini yaxsilasdiran vacib faktorlardir.

Miistori momnuniyyatini artirmagq ti¢lin elektron ticarat sirkotlori miitomadi olaraq istifadogi dostu
interfeyslor yaratmali, miistori molumatlarini qorumaga diqqgoat etmoli vo etibarli 6domao sistemlori
togdim etmolidir. Bu yanasmalar yalniz miistorilori colb etmokdo deyil, eyni zamanda onlarla
uzunmiiddotli olagolor yaratmaqda da vacibdir. Sirkotlor, miistori momnuniyyatini 6lgmok {i¢iin
anketlor vo roylordon istifado etmoli, bu molumatlart xidmotlorini tokmillogdirmok vo miistori
toloblorinoe uygunlasdirmagq ii¢iin analiz etmalidir.

Acar sozglar: siiratli, unikal, ekskliiziv, gazancli, toklif, tohliikasiz, hadiyya
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The Importance of Customer Satisfaction in Electronic Commerce

Abstract

Customer satisfaction is of great importance in the e-commerce environment, as it directly affects
the continued success and competitiveness of businesses. With the rapid development of the Internet
and the growing popularity of online shopping, customers have gained more choices, and their
demands and expectations have risen accordingly. Ensuring customer satisfaction not only increases
sales for businesses, but also strengthens brand loyalty and helps expand the customer base.

E-commerce customer satisfaction depends on several factors, among which product and service
quality, customer support effectiveness, delivery speed and security issues stand out in particular.
Accurate product descriptions, quality images and customer reviews facilitate the customer's decision
and direct the shopping experience in a positive direction. Also, the efficiency and response speed of
customer support services are important factors that improve the customer experience.

To increase customer satisfaction, e-commerce companies should consistently create user-friendly
interfaces, focus on protecting customer data, and offer secure payment systems.
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These approaches are important not only in attracting customers, but also in building long-term
relationships with them. Companies should use surveys and reviews to measure customer satisfaction,
analyze this data to improve their services and adapt to customer requirements.

Keywords: fast, unique, exclusive, profitable, offer, secure, gift

Giris

Elektron ticarat (e-ticarat) son illords siirotlo inkisaf edorok, diinya iqtisadiyyatinin ayrilmaz bir
hissasina ¢evrilmisdir. Bu saho istehlak¢ilarin vo bizneslorin ananovi ticarat tisullarindan forqli olaraq,
internet iizorindon mohsul vo xidmatlorin alqi-satqisina imkan yaradir. Elektron ticaratin inkisafi,
texnoloji yeniliklorin vo internetin hoyatimiza daxil olmast ila six slaqalidir. Istor fiziki magazalarm,
istorsa do xidmat sektorunun elektron ticarst tizorindon faaliyyat gostormasi, hom miistoriyo, hom do
miiassisaya bir sira listiinliiklor toqdim edir. Bu iistiinliiklordon biri do miistori mamnuniyyatidir.

Miistori momnuniyyati miistorinin aldig1 mohsul vo ya xidmotin gozlontilorini no deracado
qarsilayib-qarsilamadigr ilo Olgiilon vacib bir gostoricidir. Elektron ticarot miihitindo miistori
momnuniyyoti, ticarot platformalarinin ugurunu toyin edon osas faktorlardan biridir. Internet
tizorindon alig-veris edon miistorilor, daha siirotli xidmot, miixtolif mohsul se¢imlori, roqabatli
giymotlor vo asan catdirilma kimi imkanlarla garsilagir. Eyni zamanda, miistori momnuniyyatini
tomin etmok ii¢lin yiiksok keyfiyyotli miistori dostoyi, istifadogi dostu interfeyslor vo tohliikosiz
0doms sistemlori kimi amillor do 6no ¢ixir.

Elektron ticarat sahosinde miistori momnuniyyatinin shamiyyati, yalniz qisa miiddatli satis artimi
ilo baglt deyil, hom do uzun miiddat orzindo miistori loyalliginin artirilmasi, marka imicinin
giiclondirilmasi vo bazarda davamli roqabat iistlinliiyli aldo edilmasi ilo alagodardir. Bu sababdon,
miistori momnuniyyatinin todqiqi vo bu sahodo davamli tokmillosdirmolor hoyata kegirilmosi,
elektron ticarot sektorunun davamli inkisafi licilin asas prioritetlordon biri olmalidir.

Tadgiqat

Elektron ticarotdo miistori momnuniyyatinin shomiyyati, miiossisalorin uzunmiiddotli uguru iigiin
osas amillordon biridir. Miistori momnuniyyotini artirmaq, yalniz miistori geri doniislorini
yaxsilagsdirmaqla kifayotlonmir, eyni zamanda, markanin bazardaki mévqeyini giiclondirir, roqabot
istlinliilyli tomin edir vo miistori loyalligin artirir. Bu sababdon, elektron ticaroat sektorunda miistori
momnuniyyatinin tohlili, yalniz miistorilorin mdveud tocriibalorini qiymotlondirmok deyil, hom do
onlar1 neco daha momnun etmok {i¢lin hansi strategiyalarin totbiq olunmasini basa diismokdir
(Abdella, Indradewa, 2024; Alam, Yasin, 2010; Castell, Stelzmann, Oberfeld, Welsch, Hecht, 2018).

Birincisi, elektron ticarst miistorilori iig¢lin rahatliq vo zamanin qenast edilmasi an bdoyik
iistiinliiklordon biridir. internet iizorindon alig-veris, miistarilora istodiklori mahsulu 24/7 oldo etmoya
imkan verir vo bu da onlarin momnuniyyatini artirir. Lakin miistori tocriibasi yalniz mohsulun toklifi
vo ya catdirilma siirati ilo mohdudlasmir. Istifadaci dostu bir veb sayt vo ya mobil totbiq, miisterinin
asanligla istodiyini tapmasina, alig-veris prosesini problemsiz sokildo basa c¢atdirmasina vo
molumatlarini rahatligla idars etmasine imkan verir. Oks halda, miirokkob vo ya zaif isloyon sistemlor,
miistori naraziligina vo naticads alig-verisin dayandirilmasina sobab ola bilor (Lee, Park, Lee, 2022).

Ikincisi, miistori dostayi, elektron ticarotdo miistori mamnuniyyetinin artirilmasida miihiim rol
oynayir. Siiratli vo effektiv miistori xidmaoti, miistorilorin qarsilasdigi problemlori dorhal holl etmoyo
komok edir. Canli s6hbot funksiyalari, zong morkozlori vo e-pogt vasitosilo miistori dostoyi,
miistorilorin rahatligla suallarini vers bilocayi vo cavablarini ala bilocayi bir sistem toqdim edir. Bu,
yalniz problemlorin hollini siiratlondirmok f{i¢iin deyil, hom do miistoriloro gostorilon diggotin bir
gostaricisidir vo onlarin marka ilo olagolorini giiclondirir (Pasaribua, 2022; Cakici, Akgunduz,
Yildirim, 2019).

Ucgiinciisii, qiymot vo keyfiyyat balansi, miistori momnuniyyatina tasir edon vacib amillorden
biridir. Elektron ticarat sahasinds rogabat, cox zaman qiymat {istlinlilyii ilo miioyyon olunur. Lakin
yalniz ucuz qiymat toklif etmok miistori momnuniyyatini tomin etmak {i¢iin yetorli deyil. Mohsulun
keyfiyyati, gozlontilori qarsilayacaq soviyyade olmalidir. Keyfiyyot vo qiymot arasindaki balansin
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gorunmasi, miistorinin mahsul vo xidmatlora qarst momnuniyyastini artirir vo markaya olan giivoni
mohkomlondirir.

Qrafik 1.
Elektron ticaratdo miistori mamnuniyyati amillori.

Mbohsul Cesidi

Catdirilma Siirati

Miistori Dastoyi

Qiymot-Kvalitet Balans: [N

istifadaci Tacriibasi

Monba: (Kantar, 2020).

Qrafik 1, elektron ticarotds miistori momnuniyyatinin asas amillorini vo bu amillorin miistori
momnuniyyating tasirini gostorir. Qrafikdo gdstorilon bes osas amil var: istifadogi tocriibasi, miigtori
dostoyi, qiymot vo keyfiyyot balansi, catdirilma siiroti vo mohsul ¢esidi. Bu amillorin hor biri
miistorilorin momnuniyyat saviyyosing tosir edir (Nursalim, Tannia, Robert, 2025; Sharma, Lijuan,
2015).

Istifadaci tacriibasi on yiiksok momnuniyyat soviyyesine malikdir, bu da miistorilorin rahat alis-
veris tocriibasi vo asan istifado olunan veb saytlarin shomiyyatini gostorir. Miistori dostoyi vo qiymaot-
keyfiyyot balanst da miistori momnuniyyatine miisbot tosir gostoron digor shomiyyatli amillordir.
Catdirilma stiroti vo mohsul ¢esidi, miistorilorin gozlontilorine uygun olaraq, momnuniyyatin orta
soviyyosindo yer alir (Gajewska, Zimon, Kaczor, Madzik, 2019; Susanto, 2024; Al-Adwan,
Al-Horani, 2019).

Qrafik 1, hor bir amilin miistori momnuniyyati tizorindoki forqli tesirini vizual sokildo gostorir vo
elektron ticarat sahoasinds bu amillorin no godar vacib oldugunu vurgulayir.

Natico

Notico olaraq, elektron ticarat sahosindo miistori momnuniyyatinin artirilmasi, miiossisalorin
uzunmiiddotli uguru vo bazarda roqabot iistlinliiyli oldo etmosi {i¢lin vacibdir (Al-Bashayreh,
Almajali, Al-Okaily, Al-Adwan, 2022). Yuxarida gostorilon amillor, miistorilorin momnuniyyatine
tosir edon osas faktorlardir vo bunlarin hor biri 6z ndvbaesinds miistori loyalligim1 va sirkatin
golocokdoki ugurlarini tomin edir. Istifadogi tocriibosi, miistori dostoyi, qiymot-kvalitet balansi,
catdirilma siirati vo mohsul ¢esidi kimi amillor, miistorilorin gozlontilorini garsilamaqla yanasi,
onlarin alig-veris tocriibolorini do miisbat yondo doyisdirir. Bu sobobdon, miiossisolor bu amillori
nozoro alaraq foaliyyotlorini optimallagdirmali vo miistori momnuniyystini daim artirmaga
calismalidirlar.

Elektron ticarotdo ugur qazanmaq li¢iin miistori ehtiyaclarim1 vo istoklorini diizgiin anlamaq,
yenilik¢i yanagmalar totbiq etmok vo miistori olagolorini giiclondirmok énomlidir. Bu, yalniz miistori
momnuniyyatini artirmaqla kifaystlonmoyib, hom do sirketin bazardaki mdvqeyini giiclondirorak
davamli boyitimoays imkan veracokdir.
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Directions for Improving the Use of New Technologies in Creating a
Competitive Environment in the Field of Electronic Commerce

Abstract

In the modern era, the digitalization of the global economy has accelerated the development of
electronic commerce (e-commerce), and the formation of a competitive environment in this area is
directly linked to the level of use of new technologies. Increasing competitiveness in electronic
commerce is further strengthened by the application of innovations such as artificial intelligence, big
data analytics, cloud technologies, blockchain and digital payment systems. These technologies allow
analyzing consumer behavior, developing personalized marketing strategies, reducing transaction
costs and providing a secure payment infrastructure. Important steps are being taken in Azerbaijan to
expand the e-commerce ecosystem and improve the competitive environment. Within the framework
of the “Digital Economy” concept, the state’s support for e-commerce platforms, the development of
electronic signature and payment systems, and the increase in online sales opportunities for small and
medium-sized businesses are important directions. In addition, the application of international
experience, the renewal of the legal and regulatory framework, and the improvement of consumers’
digital literacy contribute to the sustainable development of the competitive environment. The study
presents the role of technological innovations in strengthening competition in e-commerce, the impact
of digital transformation on economic efficiency, and strategic proposals for the formation of a
competitive market environment. The results show that the application of new technologies not only
increases economic efficiency, but also makes a significant contribution to the integration of
Azerbaijan into the global digital market.

Keywords: e-commerce, competitive environment, digital technologies, artificial intelligence,
blockchain
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Elektron ticarat sahasinda raqabat miihitinin yaradilmasinda yeni
texnologiyalardan istifadonin tokmillosdirilmasi istiqgamatlori

Xiilasa

Miiasir dovrds global iqtisadiyyatin roqgomsallagmasi elektron ticaratin (e commerce) inkisafini
siiratlondirmis, bu sahods rogabst miihitinin formalagmasi iso yeni texnologiyalardan istifadonin
saviyyasi ilo birbasa olagoslondirilmisdir. Elektron ticarotds roqabot gabiliyyatinin artirilmasi siini
intellekt, boylik molumat analitikas1 (big data), bulud texnologiyalari, blok¢eyn vo rogomsal ddonis
sistemlori kimi yeniliklorin totbiqi ilo daha da giiclonir. Bu texnologiyalar istehlak¢1 davranislarini
analiz etmayo, fordilosdirilmis marketinq strategiyalar1 hazirlamaga, omaliyyat xorclorini azaltmaga
va tohliikasiz 6donis infrastrukturunu tomin etmoyo imkan verir.
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Azorbaycanda elektron ticarat ekosisteminin genislonmasi vo rogabot miihitinin tokmillogdirilmasi
istigamotindo mithiim addimlar atilir. “Roqomsal iqtisadiyyat” konsepsiyasi ¢orgivasindo dovlot
torofindon e-ticarat platformalarinin dostoklonmasi, elektron imza vo 6donis sistemlarinin inkisafi,
kigik vo orta sahibkarlar iigiin onlayn satis imkanlarinin artirilmasi vacib istiqgamatlordondir. Bununla
yanasi, beynolxalq tocriibonin totbiqi, hiiquqi normativ bazanin yenilonmasi vo istehlakgilarin
rogomsal savadliliginin yiiksaldilmasi ragabat miihitinin dayaniqli inkisafina tohfs verir. Todqiqatda
elektron ticaratdo roqabatin giiclondirilmasinda texnoloji innovasiyalarin rolu, rogomsal transfor-
masiyanin iqtisadi effektivliyo tosiri vo rogabatqabiliyyatli bazar miihitinin formalasmasi iigiin strateji
tokliflor taqdim olunur. Naticalor gostarir ki, yeni texnologiyalarin totbiqi yalniz iqtisadi samaraliliyi
artirmir, hom do Azarbaycanin qlobal roqomsal bazarda inteqrasiyasina miithiim tohfs verir.
Acar sozlar: elektron ticarat, raqabat miihiti, roqgoamsal texnologiyalar, siini intellekt, blok¢eyn

Introduction

The dynamic development of the e-commerce sector, as one of the main directions of the modem
global economy, is directly related to the rapid transformation of digital technologies. New
technologies — artificial intelligence, big data analysis, cloud computing, blockchain and digital
payment systems — stimulate the formation of a competitive environment by both studying consumer
behavior and increasing the efficiency of business operations (Johri et al., 2025).

The development of e-commerce is directly related not only to technological modernization, but
also to the improvement of state support and institutional frameworks. Important measures have been
taken in Azerbaijan in this direction.

State support for innovation activities, the formation of a digital economy and the improvement
of the legal and regulatory framework of e-commerce systems form the basis of a competitive market
environment (Aliyeva, 2020; Azarbaycan Respublikasi Rogomsal Inkisaf vo Noqliyyat Nazirliyi,
2022).

At the same time, international experience shows that transparency of e-commerce platforms,
increasing digital security and a customer-oriented approach are important for ensuring competitive
advantage (Akin, 2024; Varzaru, Bocean, 2024).

The economic and social impact of e-commerce in Azerbaijan is increasing. Especially after the
pandemic period, a rapid expansion of the online sales market is observed (Najafova, 2021; Hajiyeva,
2021). Suleymanov and Ibrahimova (Suleymanov, Ibrahimova, 2018) note that expanding digital
infrastructure in the local market, ensuring the security of online payments and forming consumer
culture are among the main goals of the competitive environment. In this regard, improving the use
of new technologies is considered a strategic direction for the future development of e-commerce.

Research

The formation of a competitive environment in the field of electronic commerce depends on the
unity of technological, institutional and socio-economic factors. In modern times, digital
transformation acts as one of the main factors determining the efficiency, transparency and market
dynamism of e-commerce. Through digital technologies, enterprises establish more flexible
management systems, satisfy consumer demands with personalized approaches and gain a more stable
position in the market (Kolomiyets et al., 2024).
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Table 1.
Key indicators of e-commerce in Azerbaijan in 2019-2024.

Year E-commerce Annual Growth Number of Active Share of Electronic

Turnover (million Rate of Online E-commerce Payments in Total
AZN) Orders (%) Platforms Payments (%)

2019 750 12.5 42 8.3

2020 1,200 60.0 65 14.7

2021 1,850 54.2 79 19.6

2022 2,420 30.8 93 24.1

2023 3,150 30.1 118 28.9

2024 3,920 24.4 145 33.2

Table 1 shows that e-commerce turnover in Azerbaijan increased by approximately 5.2 times
during 2019-2024. This increase is due to both the expansion of the online consumer base and the
effective implementation of the state's digitalization policy. After 2020 — especially during the
pandemic — the growth rate reached 60%, which created conditions for the intensive development of
online services and payment systems (Hajiyeva, 2021).

Table 2.
Share of technological trends in the global e-commerce market (2024).

Technology Type Global Adoption Level | Impact on Competitive Advantage (1-5
(%) scale)
Artificial Intelligence (Al) 78% 5
Big Data Analytics 72% 5
Blockchain Technology 47% 4
Cloud Technologies 83% 4
Automated Logistics 61% 4
Systems
Social Commerce 69% 5
Integration

Source: (Attar et al., 2022; Varzaru, Bocean, 2024, Johri et al., 2025).

Table 2 shows that artificial intelligence and big data analytics are the technologies that provide
the most competitive advantage in e-commerce on a global scale. These technologies, in addition to
personalizing the customer experience, also optimize market forecasting and product distribution
(Athamakuri et al., 2025).

Overall, the statistical results prove that the competitive potential of e-commerce at both the
global and national levels is directly determined by the level of digital technologies. In order for
technological development in this area to be sustainable in Azerbaijan, it is important to strengthen
innovation policy, SME support programs, and e-government infrastructure.

Conclusion

The conducted research and statistical analysis show that improving the use of new technologies
in creating a competitive environment in the field of e-commerce is an important strategic direction
for the economic development of Azerbaijan. The application of digital technologies — artificial
intelligence, big data analytics, blockchain and cloud systems — not only increases the efficiency of
e-commerce operations, but also creates conditions for ensuring transparency in the market, reducing
transaction costs and increasing consumer satisfaction.

The results of the study show that the growth rate of e-commerce turnover in Azerbaijan during
2019-2024 was more than five times, which demonstrated the effectiveness of digital infrastructure
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and the state's innovation-oriented policy. The expansion of electronic payments, the proliferation of
online sales platforms and the increase in digital literacy of consumers have led to a qualitatively new
stage in the competitive environment.

However, the analysis shows that in order to further improve the competitive environment, it is
necessary to update the legal and regulatory framework, strengthen consumer protection mechanisms,
expand technological support programs for SMEs, and improve digital security systems. International
experience (Johri et al., 2025; Attar et al., 2022; Akin, 2024; Lobacheva, Yadova, 2020) shows that
competitive advantage is provided not only by technology, but also by innovative management
models and open innovation ecosystems.
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Impact of Product Descriptions and Reviews on Purchasing Intentions
in E-Commerce

Abstract

In the rapidly evolving landscape of online retail, product descriptions and consumer reviews play
a critical role in shaping purchasing intentions. This study explores how the quality, clarity, and
emotional appeal of product descriptions, alongside the credibility and valence of customer reviews,
influence consumer decision-making in e-commerce environments. The analysis emphasizes that
well-structured and informative product descriptions enhance perceived product value, reduce
uncertainty, and build trust between sellers and buyers. Simultaneously, user-generated reviews —
especially those perceived as authentic and detailed — serve as vital social proof that reinforces or
alters customer perceptions. The study also identifies moderating factors such as product
involvement, review consistency, and platform design, which affect the strength of these influences.
Empirical research findings suggest that positive reviews significantly boost purchase intentions,
while negative feedback can deter consumers even when product descriptions are favorable.
Furthermore, multimedia content, such as images and videos accompanying product details, increases
consumer engagement and confidence. The paper concludes that e-commerce platforms should adopt
a dual strategy that combines persuasive product storytelling with transparent and trustworthy review
systems to maximize consumer trust and conversion rates. This integrated approach not only improves
user experience but also enhances brand reputation and customer loyalty in competitive digital
marketplaces.

Keywords: e-commerce, product, consumer, purchasing, online
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Mbohsul tasvirlorinin va raylarinin elektron ticaratds ahs-veris
niyyatloring tasiri

Xiilasa

Onlayn porakonds satigda siiratlo inkisaf edon monzorode mohsul tosvirlori vo istehlak¢t roylori
alis niyyotlorinin formalagmasinda miihiim rol oynayir. Bu todqigat mohsul tosvirlorinin
keyfiyyatinin, aydinliginin vo emosional calbediciliyinin, miistori roylorinin etibarliligi vo doyorliliyi
ilo yanasi, elektron ticarat miihitindo istehlak¢ilarin qorar qobuletmosing neco tosir etdiyini arasdirir.
Tohlil yaxsi strukturlagdirilmis vo molumatli mohsul tosvirlorinin mohsulun gobul edilmis doyarini
artirdigini, geyri-miioyyonliyi azaltdigin1 vo saticilar vo alicilar arasinda etimad yaratdigini
vurgulayir. Eyni zamanda, istifadagi torafinden yaradilan raylor - xiisuson do orijinal va atrafli kimi
gobul edilonlor - miistori qavrayislarini gliclondiron va ya doyisdiran vacib sosial siibut kimi xidmot
edir.
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Tadqiqat bu tesirlorin giiciine tosir edon mohsul calbi, ray ardicilligi vo platforma dizayni kimi
moderator amillori do miioyyon edir. Empirik todqiqat naticolori gostorir ki, miisbat roylor alis
niyyatlorini ohomiyyatli dorocodo artirir, monfi roylor iso mohsul tosvirlori olverisli olsa belo
istehlakgilar1 ¢gokindira bilor. Bundan olavo, mohsul detallarina miisayiat olunan sokillar vo videolar
kimi multimedia mozmunu istehlak¢ilarin calb olunmasini vo etibarmni artirir. Maqalado belo bir
noticoyo golinir ki, elektron ticarot platformalar istehlak¢t etibarin1i vo konversiya nisbotlorini
maksimum doracads artirmagq tigiin inandirict mahsul hekayolorini soffaf vo etibarli icmal sistemlori
ilo birlosdiron ikili strategiya gobul etmolidir. Bu inteqrasiya olunmus yanasma yalniz istifadogci
tacriibasini yaxsilagdirmaqla yanasi, hom do raqabatli roqemsal bazarlarda brend niifuzunu vo miistori
sadagotini artirir.
Acar sozglar: elektron ticarat, mahsul, istehlak¢i, alis, onlayn

Introduction

In the modern digital economy, e-commerce has transformed the way consumers search for,
evaluate, and purchase products. Unlike traditional retail environments, where buyers can physically
inspect items, online shoppers rely heavily on digital cues such as product descriptions, images, and
customer reviews to form perceptions and make purchasing decisions. As competition among online
retailers intensifies, the quality and credibility of product-related information have become crucial
determinants of consumer trust and buying behavior.

Product descriptions serve as the primary source of factual and emotional information about a
product (Chen, Samaranayake, Cen, Qi, Lan, 2023; Campos, Campos, 2024; Ologunebi, Taiwo, Alli,
2024). They provide details regarding features, benefits, and usage, helping potential buyers visualize
ownership and assess value. A well-crafted description can create a sense of reliability and desire,
directly influencing the perceived usefulness and attractiveness of a product. On the other hand,
customer reviews represent authentic experiences and opinions shared by other consumers. These
reviews act as social proof, reducing perceived risks and uncertainty in online shopping.

Research indicates that consumers are more likely to purchase products that have detailed,
accurate descriptions accompanied by a high number of positive reviews. Moreover, the tone,
language, and structure of descriptions, along with the credibility of reviewers, significantly shape
the emotional and cognitive responses of potential buyers. As a result, businesses are increasingly
investing in content optimization and feedback management to enhance customer engagement and
trust.

Understanding the combined impact of product descriptions and reviews on purchasing intentions
is essential for developing effective digital marketing strategies. It allows online retailers to bridge
the gap between information asymmetry and consumer confidence, ultimately leading to higher
conversion rates, stronger brand loyalty, and sustained competitive advantage in the digital
marketplace.

Research

The impact of product descriptions and reviews on purchasing intentions in e-commerce can be
analyzed through psychological, informational, and behavioral dimensions. Product descriptions and
reviews jointly influence how consumers process information, evaluate alternatives, and make final
purchase decisions.

From an informational standpoint, reviews serve as a form of electronic word-of-mouth (e WOM)
that helps consumers assess the credibility and performance of'a product. Positive reviews boost trust,
reinforce perceived product value, and encourage purchase intentions, whereas negative reviews can
significantly deter consumers, especially when they highlight issues related to product quality or
service reliability (Osman, Hui Ying, 2022; Suman Kalyan, 2024). The balance between positive and
negative reviews also matters; a mix of both tends to be perceived as more authentic, increasing the
overall credibility of the product page. Additionally, review depth (detailed feedback versus short
comments) influences decision confidence — comprehensive reviews foster stronger purchase
motivation (Ahn, Lee, 2024; Li, Zhang, et al., 2022).
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Behaviorally, product descriptions and reviews interact to shape consumer pathways. When
product descriptions provide technical and visual clarity, reviews function as confirmation cues that
validate or contradict expectations. This information congruence determines whether consumers
proceed to checkout or abandon their carts. Studies reveal that when both descriptions and reviews
align positively, consumers exhibit higher willingness to pay, longer browsing times, and stronger
post-purchase satisfaction.

In the context of modern e-commerce platforms like Amazon, Alibaba, and Etsy, algorithmic
ranking and recommendation systems amplify this effect by promoting products with high-quality
descriptions and favorable reviews. Businesses that strategically integrate persuasive textual content
with authentic feedback management not only enhance their brand credibility but also foster sustained
consumer engagement.

Therefore, the interplay between product descriptions and reviews is central to digital marketing
success. Their combined influence extends beyond individual transactions — shaping long-term brand
perception, consumer trust, and overall competitiveness in the online marketplace (Yogatama, 2023).

Graphic 1. Impact of Product Information and Reviews on Purchasing Intentions in
E-Commerce

Reviewer
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Images & Videos
Negative Reviews

Positive Reviews

Detailed Product
Descriptions

=]

50 100

The graph 1 illustrates the relative influence of different types of product information on
consumers’ purchasing intentions in e-commerce environments. According to the data, positive
reviews have the strongest impact, influencing about 85% of online shoppers’ purchase decisions.
This suggests that consumer feedback and social proof play a crucial role in building trust and
reducing perceived risk. Reviewer credibility follows closely with an 80% influence rate,
emphasizing that verified or experienced reviewers significantly enhance the persuasiveness of
reviews (Li, et al. 2024; Dong, 2025; Hanaysha, 2025; Yogatama, 2023).

Detailed product descriptions also show a strong effect, influencing 78% of purchase intentions.
This highlights the importance of providing comprehensive, accurate, and engaging product
information that helps customers understand product features and benefits. Visual content such as
images and videos ranks next at 74%, reflecting the growing role of multimedia in helping consumers
visualize the product and make confident decisions.

Conclusion

The analysis demonstrates that product descriptions and customer reviews are among the most
powerful determinants of purchasing intentions in e-commerce. Clear, accurate, and engaging
descriptions help consumers understand product value and reduce uncertainty, while authentic and
credible reviews provide essential social proof that strengthens trust and confidence in online
transactions. The integration of visual elements, such as images and videos, further enhances
consumer engagement and supports decision-making.
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Consumer Marketing Strategy and Improvement of
Electronic Commerce

Abstract

In the modern era, consumer marketing strategy and the development of electronic commerce are
directly related to the digitalization of the economy. As a result of the growth of digital platforms,
consumer behavior, purchasing habits and market relations have changed radically. Consumer-
oriented marketing strategies are now based on personalized offers, data analytics and artificial
intelligence-based decision-making processes. Improving electronic commerce requires not only
strengthening the technological infrastructure, but also optimizing the customer experience,
increasing online payment security and building digital trust. Consumer-centric approaches enable e-
commerce businesses to expand their market share, strengthen customer loyalty, and gain competitive
advantage in the digital environment. Social media marketing, content strategies, and omni-channel
sales models play an important role in this direction. At the same time, the application of artificial
intelligence, big data, and automation technologies in e-commerce increases decision-making agility
and operational efficiency. Thus, consumer marketing strategy and e-commerce improvement act as
a mutually integrated process. Their harmonious development creates conditions for the formation of
a competitive, sustainable, and customer-oriented economic model in the modern business
environment.
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Istehlakcl marketing strategiyasi vo elektron ticaratin
tokmillasdirilmasi

Xiilasa

Miiasir dovrdo istehlak¢t marketing strategiyast vo elektron ticarotin inkisafi iqtisadiyyatin
rogomsallagsmasi ilo birbasa olagolidir. Rogomsal platformalarin artmasi noticesindo istehlake1
davranislari, satinalma vordislori vo bazar miinasibotlori koklii sokildo doyismisdir. Istehlakg1
yoniimlii marketing strategiyalari artiq fordilosdirilmis tokliflor, molumat analitikas1 vo siini intellekt
osaslt gorarvermo proseslorine soykonir. Elektron ticarotin tokmillogdirilmasi iso yalniz texnoloji
infrastrukturun giiclondirilmasini deyil, hom do miistori tocriibasinin optimallagdirilmasini, onlayn
ddonis tohliikasizliyinin artirilmasini vo rogomsal etimadin formalasdirilmasini tolob edir. Istehlakg1
morkozli yanagmalar e-ticarot miiossisolorino bazar paymi genislondirmok, miistori sadiqliyini
mohkamlondirmak ve roqomsal miihitds raqabat listlinliiyili olde etmak imkan1 yaradir. Bu istigamatdo
sosial media marketinqi, kontent strategiyalar1 vo omni-kanal satig modellori miihiim rol oynayir.
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Eyni zamanda, elektron ticarotds siini intellekt, boyiik verilonlor (Big Data) vo avtomatlasdirma

texnologiyalarinin totbiqi gorarlarin ¢evikliyini vo omoliyyat somoroliliyini artirir. Belsliklo,

istehlak¢1 marketing strategiyast ilo elektron ticaratin tokmillogdirilmosi qarsiligli inteqrasiya

olunmus proses kimi ¢ixis edir. Onlarim harmonik inkisafi miasir biznes miihitindo

roqabotqabiliyyatli, dayanigli vo miistori yoniimlii igtisadi modelin formalasmasina sorait yaradir.
Acar sozlar: marketing, strategiya, ticarat, tokmillosdirma, miistori

Introduction

In the modern era, the process of global digitalization has had a fundamental impact on the
formation of consumer marketing strategies and e-commerce systems. The rapid development of
information and communication technologies has changed market relations and replaced traditional
sales models with online platforms (Rosario, Raimundo, 2021). The rise of the digital economy has
brought consumer behavior to a new level, bringing personalized marketing approaches and artificial
intelligence-based decision-making processes to the fore (Madanchian et al., 2024). The
intensification of the competitive environment in the field of e-commerce is forcing businesses to use
more flexible and innovative strategies. In this context, consumer-oriented strategies focus on
customer experience and ensure the preparation of personalized offers that are tailored to their needs
and expectations (Migkos, Giannakopoulos, Sakas, 2025; Sardianou, 2025). At the same time, data
analytics through artificial intelligence, big data, and automated algorithms increase the efficiency of
marketing decisions and create conditions for strengthening the emotional bond between the
consumer and the brand (Acatrinei, 2025). The integration of digital marketing and e-commerce is
not limited to increasing sales volumes; this process also serves to increase brand value, promote
social responsibility, and form sustainable consumption patterns (Sharabati et al., 2024; Florea,
Croitoru, Diaconeasa, 2025). In this regard, the improvement of e-commerce and the optimization of
consumer marketing strategies can be considered as one of the main driving forces of the modern
economy (Rosario, Raimundo, 2025; Figueiredo, Ferreira, Abrantes, Martinez, 2025; Kamyabi,
Ozgit, Ahmed, 2025).

Research

The relationship between consumer marketing strategy and e-commerce has become one of the
main decisive factors in the economic competition environment in the modern era. Digital trans for-
mation processes have changed the business model of enterprises, bringing them to the stage of
customer-oriented management and analytical decision-making. The main goal of digital marketing
1s to understand consumer behavior, correctly identify market segments and form a loyal customer
base through individual experiences (Rosario, Raimundo, 2021; Theocharis, 2025).

Graphic 1. Global e-commerce turnover (2019-2025, in trillions of US dollars).
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Source: Statista Global E-Commerce Outlook (2025); MDPI (Rosario, Raimundo, 2025).
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As can be seen from the table, the global e-commerce market has shown stable growth over the
past six years. In particular, in 2020, the growth rate during the pandemic was 27.8%.

Graphic 2. Consumer confidence in e-commerce (2021-2025, in percent).
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Source: Florea, Croitoru, Diaconeasa (2025), JTAER; Acatrinei, 2025.

Consumer trust is a crucial indicator for the sustainable development of e-commerce. As security,
product quality, and customer service improve, the overall trust index also increases.

Conclusion

As a result, changing consumer behavior, the importance of personalized offers, and increasing
digital trust are driving the continued development of e-commerce. As can be seen from the analyzed
tables, the level of trust in payment security, product quality, and customer service increased by 15-
18% between 2021 and 2025, which demonstrates the impact of digital transparency and innovative
marketing technologies.
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Analysis and Assessment of the Impact of Electronic Commerce on the
Banking Sector in Azerbaijan

Abstract

The development of e-government and the digital economy in Azerbaijan is the result of strategic
reforms aimed at increasing transparency, improving efficiency in management, and facilitating
access to public services. Since the early 2000s, extensive programs have been implemented to
digitize public administration and apply information and communication technologies (ICT) in all
areas. The establishment of “ASAN Service” centers, the introduction of electronic signature systems,
and digital payment platforms have increased citizen satisfaction, reduced bureaucratic barriers, and
ensured the efficiency of public services. The “Digital Economy Strategy 2022-2026” envisages the
integration of artificial intelligence, big data, and blockchain technologies into management and
business processes. This transition will allow for the reduction of oil dependence, the development of
startups, small and medium-sized enterprises (SMEs), and the formation of an innovation ecosystem.
At the same time, issues such as cybersecurity risks, digital inequality between urban and rural areas,
and increasing the digital skills of the workforce remain relevant. Overall, Azerbaijan's digital
transformation serves to ensure sustainable socio-economic development and the goal of transforming
the country into a regional digital hub by 2030.
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Azdrbaycanda elektron ticaratin bank sektoruna tasirinin tahlili
va qiymatlondirilmosi

Xiilasa

Azarbaycanda elektron hokumatin vo roqomsal iqtisadiyyatin inkisafi soffafligin artirilmasina,
idaroetmodo somoraliliyin artirilmasina vo dovlst xidmatloring ¢ixigin asanlasdirilmasina yonalmis
strateji  islahatlarin noticasidir. 2000-ci illorin ovvallorindon etibaron doévlot idarogiliyinin
roqomsallasdiriimast vo informasiya-kommunikasiya texnologiyalarinin (IKT) biitiin saholordo
totbiqi iiglin genis proqramlar hoyata kegirilmisdir. “ASAN Xidmot” maorkozlorinin yaradilmasi,
elektron imza sistemlorinin va ragomsal 6donis platformalarinin totbiqi votondas momnuniyyatini
artirmig, biirokratik maneslori azaltmig vo dovlat xidmaotlorinin somoraliliyini tomin etmisdir. “2022—
2026-c1 illor iigiin Rogomsal Iqtisadiyyat Strategiyas1” siini intellekt, boyiik verilonlor vo blokgeyn
texnologiyalarinin idaroetmos vo biznes prosesloring inteqrasiyasini nozords tutur. Bu kecid neftdon
asitliigm azaldilmasina, startaplarin, kigik vo orta sahibkarhigin (KOBI) inkisafina vo innovasiya
ekosisteminin formalagsmasina imkan veracak.
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Eyni zamanda, kibertohliikasizlik risklori, sohor vo kond yerlori arasinda rogomsal borabarsizlik vo
isci qiivvasinin ragomsal bacariglarinin artirilmasi kimi mosalalor aktual olaraq qalir. Umumilikdo,
Azorbaycanin raqomsal transformasiyasi davamli sosial-iqtisadi inkisafin tomin edilmasino vo 6lkoni
2030-cu ilo godar regional rogomsal markoza gevirmok mogsodine xidmat edir.

Acgar sozlar: elektron, ragomsal, idaraetmo, transformasiya, regional

Introduction

In recent years, the development of e-commerce and digital banking in Azerbaijan has become one
of the important directions of the country's economy. Against the background of global digitalization
trends, Azerbaijan has also actively integrated into these processes and taken important steps towards
the digitalization of e-commerce and financial services. The expansion of the e-commerce market, the
increase in online shopping platforms, and the improvement of electronic payment systems have led to
the formation of new economic habits in consumer behavior.

Huseynzadeh (2024) notes that the main indicators of e-commerce in Azerbaijan continue to grow,
and this creates an important basis for the future prospects of the digital economy. Hajiyeva (2021)
emphasizes the importance of solving the existing problems in this area — legal regulation,
infrastructure, and digital literacy issues - along with the development prospects of e-commerce in the
context of globalization. On the other hand, Jamalova (2024) examines how digital banking innovations
in Azerbaijan improve customer experience and how electronic financial services support the expansion
of e-commerce. Thus, the integration of e-commerce and digital banking systems in Azerbaijan, in
addition to increasing economic efficiency, has become one of the main driving forces of the country's
digital transformation.

Research

The development of e-commerce and digital banking in Azerbaijan serves as one of the main
indicators of economic modernization.

Graphic 1. Key indicators of the e-commerce market in Azerbaijan (2020-2024).
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Source: Huseynzadeh, 2024.
As shown in Graphic 1, e-commerce turnover increased 2.6 times between 2020 and 2024. The

number of online payment users also increased 2.3 times, indicating the expansion of the e-commerce
ecosystem.
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Graphic 2. Main factors influencing the development of e-commerce in Azerbaijan.
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The analysis shows that the factor that has the greatest impact on the development of e-commerce
is investments in ICT (32%), followed by the improvement of legal mechanisms (24%).

The development trends of e-commerce and digital banking in Azerbaijan show that the country's
economy has already entered the second stage of digital transformation (Center for Economic
Reforms Analysis and Communication of the Republic of Azerbaijan, 2018; Mammadova, 2024).
This stage is based on the concept of digital integration and sustainability. As a result of strengthening
public-private cooperation, the quality of online services is increasing, and digital security standards
for e-commerce and banking transactions are being brought into line with international requirements.

Huseynzadeh (2024) emphasizes that the main factor ensuring the dynamic growth of e-
commerce is the flexibility of state regulatory mechanisms and the formation of a policy open to
innovation. In particular, platforms such as “ASAN Service”, “ASAN Payment” and “Digital
Government Portal” have increased transparency in public services and created broad opportunities
for conducting economic relations electronically (Akhundov, 2025; Azorbaycan Respublikasinin
Morkozi Banki, 2015; Bagirzads, 2019; Hanaysha, 2025; Li, et al., 2024; Li, Zhang, et al., 2022).

These development trends highlight the following areas:

e Adaptation of the legal framework of the digital economy to international standards;

e Application of tax incentives for e-commerce participants;

e Formation of a human capital strategy aimed at the development of digital education and skills;
e Ensuring digital equality by expanding internet infrastructure in the regions;

e Building market analytics and price forecasting models using artificial intelligence and big data.

Thus, the results achieved by Azerbaijan in the field of e-commerce and digital banking strengthen
the country's ambitious position for regional digital leadership by 2030. In the future, the integration
of digital services, artificial intelligence-based management and expansion of cross-border e-
commerce opportunities will be one of the priority directions in this field (Huseynzadeh, 2024;
Hajiyeva, 2021; Jamalova, 2024; Abbasov, 2024).

Conclusion

The conducted analyses show that the development of e-commerce and digital banking in
Azerbaijan has become one of the main directions of the country's socio-economic modernization.
During 2020-2024, the number of e-commerce turnover and online payment users more than doubled,
which indicated a sharp increase in demand for digital services (Huseynzadeh, 2024).
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The expansion of e-commerce has also accelerated the integration of digital banking systems, the
volume of mobile banking transactions has increased almost threefold, and the level of customer
satisfaction has increased from 68% to 88% (Jamalova, 2024). These processes show that the
development of financial technologies and e-commerce platforms has complemented each other and
led to the formation of a single digital economic environment.

Hajiyeva (2021) notes that for the sustainability of these positive dynamics, it is important to
improve the legal and regulatory framework, expand digital infrastructure in the regions, and increase
the level of digital literacy. At the same time, strengthening public-private sector cooperation and
increasing access to digital markets for startups and SMEs (small and medium-sized businesses) are
among the priority areas.
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Germany-Azerbaijan Economic Relations and the Role of SMEs

Abstract

The economic relationship between Germany and Azerbaijan has steadily evolved, with both
countries benefiting from a diverse range of sectors. Germany is one of Azerbaijan’s major trade
partners within the European Union, with the two nations enjoying strong cooperation in areas such
as energy, trade, investment, and technology. The bilateral ties are particularly important in the energy
sector, with Azerbaijan supplying oil and gas to Germany, while Germany offers advanced
technologies and expertise in various industries, including manufacturing, automotive, and green
energy.

Small and Medium Enterprises (SMEs) play a crucial role in strengthening these economic ties.
In Azerbaijan, SMEs are a significant driver of job creation, innovation, and economic diversification.
As the Azerbaijani economy seeks to diversify beyond its oil dependency, SMEs are critical for the
development of non-oil sectors, including technology, agriculture, and services. German investments
and partnerships are essential in this process, as German SMEs bring in best practices, cutting-edge
technologies, and management know-how that help Azerbaijani SMEs scale up and enhance their
competitiveness in both local and international markets.
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Almaniya-Azarbaycan iqtisadi slagalori vo KOBI sahiblorin rolu

Xiilasa

Almaniya vo Azorbaycan arasindaki iqtisadi miinasibatlor davamli olaraq inkisaf edir vo hor iki
olko miixtolif sektorlardan faydalanir. iki 61ko arasinda enerji, ticarat, investisiya vo texnologiya kimi
saholordo giiclii omokdasliq oldugu iigiin Almaniya Azorbaycanin Avropa Ittifaqr daxilindo osas
ticarot torafdaslardan biridir. Ikitorafli olagolor, xiisusilo enerji sektorunda vacibdir, ¢iinki Azarbay-
can Almaniyaya neft vo qaz todariik edir, Almaniya iso istehsal, avtomobil vo yasil enerji do daxil
olmagqla miixtalif sahalordo gabaqcil texnologiyalar vo tocriibs toklif edir.

Kigik vo Orta Miiassiselor (KOBI) bu iqtisadi olagalerin giiclondirilmasinds miihiim rol oynayir.
Azarbaycanda KOBIi-lor is yerlorinin yaradilmasi, innovasiya va iqtisadi saxalondirmanin shomiy -
yatli horaketverici qlivvesidir. Azorbaycan iqtisadiyyati neftdon asililifindan kenara ¢ixmaga
calisdiqca, KOBI-lor texnologiya, kond tosorriifat: vo xidmotlor do daxil olmagla geyri-neft sector-
larmin inkisafi li¢iin vacibdir. Alman investisiyalar1 vo torofdasliqlart bu prosesds vacibdir, ¢linki
alman KOBI-lori Azorbaycan KOBI-lorinin hom yerli, hom do beynolxalq bazarlarda roqabot
qabiliyyetini artirmasina vo geniglondirmasine kdmok edon on yaxst tocriibslor, gabaqcil
texnologiyalar vo idaroetma biliklorini gatirirlor.

Acar sozlar: iqtisadi, ticarat, kicik, enerji, ikitorafli, texnoloji, investisiya
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Introduction

The economic relations between Germany and Azerbaijan have witnessed significant growth over
the past few decades, becoming an essential aspect of both nations' economic strategies. As Germany
is one of Azerbaijan's key trade partners within the European Union, the two countries share a strong
partnership that spans across various sectors, including energy, technology, trade, and investment.
This cooperation plays a vital role in fostering Azerbaijan's economic diversification and
development.

Among the critical components of Azerbaijan's economic growth are Small and Medium
Enterprises (SMEs). SMEs are essential drivers of innovation, job creation, and economic
diversification, particularly in Azerbaijan's non-oil sectors, where there is an active push to reduce
reliance on the oil and gas industry. In this context, Germany's expertise and investment in SMEs
have proven invaluable, bringing advanced technologies, management practices, and international
business experience to Azerbaijan's growing economy.

Through various bilateral initiatives and frameworks, such as the Azerbaijan-Germany Chamber
of Commerce, the two countries continue to strengthen their economic ties, opening up new
opportunities for trade and business partnerships. This paper explores the role of SMEs in the
economic relations between Germany and Azerbaijan and examines how these businesses contribute
to fostering mutual prosperity and economic stability. By examining the current dynamics and the
impact of SME-driven growth, the paper sheds light on the promising future of bilateral economic
cooperation.

Research

The economic relationship between Germany and Azerbaijan has evolved into a multifaceted and
strategic partnership, marked by strong cooperation in energy, trade, investment, and technology.
Germany, as one of Azerbaijan’s key trade partners within the European Union, plays a significant
role in supporting Azerbaijan’s economic transformation, especially as the country seeks to diversify
away from its traditional oil-dependent economy. One of the most critical sectors in this
transformation is the growth and development of Small and Medium Enterprises (SMEs), which have
emerged as key players in driving innovation, economic diversification, and job creation (Abasova,
Shamkhalova, 2020; azeriobserver.az, 2020; Azerbaijan-News.az, n.d.).

Germany’s involvement in Azerbaijan’s SME sector has been instrumental in providing both
direct investment and technological expertise. Through joint ventures, German companies have
introduced advanced manufacturing processes, automation technologies, and management practices
that help Azerbaijani SMEs enhance their competitiveness, efficiency, and productivity. The transfer
of knowledge from Germany’s highly developed SME sector has been crucial for the capacity-
building efforts in Azerbaijan, enabling local businesses to integrate more effectively into global value
chains (Federal Ministry for Economic Affairs and Energy of Germany, n.d.). The role of trade
agreements and bilateral cooperation frameworks, such as the Azerbaijan-Germany Chamber of
Commerce, cannot be overstated. These institutions foster a conducive environment for SMEs to
engage in cross-border collaborations, share best practices, and access international markets. The
exchange of knowledge and expertise through these channels has led to the development of new
business opportunities, both within Azerbaijan and in the broader European market (Ministry of
Economy of the Republic of Azerbaijan, 2025; Nwobodo, 2024).

Germany and Azerbaijan have a long-standing and growing economic relationship, with bilateral
trade reaching around 1.7 billion euros in 2024, making Azerbaijan one of Germany’s key economic
partners in the South Caucasus. Germany imports Azerbaijani crude oil and exports machinery,
vehicles, and industrial equipment to Azerbaijan, showing mutual commercial dependency. Germany
ranks among the top trade partners of Azerbaijan, accounting for about 3% of Azerbaijan’s overall
foreign trade, and trade turnover has steadily increased in recent years. Both countries are actively
working to expand cooperation in sectors beyond energy, including logistics, digitalization, and green
technologies. German companies see investment opportunities in Azerbaijan’s strategic location and
emerging markets, while Azerbaijan benefits from German expertise and foreign direct investment.
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Institutional frameworks such as the German-Azerbaijani Chamber of Commerce and the High-Level
Working Group on Trade and Investment support ongoing economic dialogue and collaboration
(Partnering in Business, n.d.; Novita, Lina, 2024).

Graphic 1. Germany-Azerbaijan Economic Relations and SME Growth.
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The graphic 1 illustrates the economic relations between Germany and Azerbaijan from 2015 to
2022, focusing on trade volume, German investments in Azerbaijan, oil exports, and SME growth
(AzerNews, 2022; Masters, 2024).

The first axis shows the steady increase in trade volume and German investments, with both
indicators showing a positive upward trend over the years, highlighting the growing economic
cooperation. On the second axis, SME growth in Azerbaijan is represented, demonstrating a
consistent rise, reflecting the importance of small and medium enterprises in diversifying
Azerbaijan’s economy. The oil export data, which remains much higher compared to other metrics,
showcases Azerbaijan’s ongoing reliance on energy exports, particularly to Germany (Trend.az.
2025).

Conclusion

In conclusion, the economic relations between Germany and Azerbaijan have seen significant
growth, marked by increased trade, investment, and collaboration across various sectors. Germany
has emerged as a key partner, contributing to Azerbaijan's economic diversification, especially
through technological innovation and investment in SMEs. Over the years, German investments have
helped modernize Azerbaijani industries, particularly in manufacturing and energy sectors, while the
steady rise in trade volume reflects the growing strength of this bilateral relationship.

At the same time, SMEs in Azerbaijan have played a crucial role in fostering economic growth
and innovation. With the support of German expertise and investment, these enterprises have
contributed to the diversification of Azerbaijan's economy beyond its traditional oil and gas sectors.
The steady growth in the SME sector highlights the effectiveness of government policies, bilateral
cooperation, and international partnerships in driving sustainable economic development.

However, challenges remain, particularly in areas like access to financing and further improving
infrastructure. Yet, the overall trajectory of economic cooperation between Germany and Azerbaijan,
coupled with the active role of SMEs, provides a strong foundation for continued growth and
diversification. This partnership not only benefits both countries economically, but also contributes
to the broader goal of fostering regional stability and prosperity.
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Role of Artificial Intelligence and Data Analytics in
Social Media Marketing

Abstract

The integration of Artificial Intelligence (AI) and Data Analytics into social media marketing has
transformed the way businesses engage with audiences, build brand loyalty, and drive conversions.
Al technologies such as machine learning, natural language processing, and predictive analytics allow
marketers to analyze massive volumes of unstructured social media data to understand consumer
preferences, sentiment, and behavior in real time. Through automated tools and algorithms,
companies can optimize content creation, personalize advertisements, and predict emerging market
trends. Data analytics further enhances this process by converting social media metrics — likes, shares,
comments, and impressions — into actionable insights, enabling data-driven decision-making.
Together, Al and analytics facilitate advanced audience segmentation, improve customer experience,
and maximize return on marketing investments. Moreover, Al-powered chatbots and
recommendation systems strengthen customer engagement by offering personalized responses and
product suggestions. However, the use of Al also raises ethical and privacy concemns, particularly
regarding user data collection and algorithmic transparency. Despite these challenges, the synergy
between Al and data analytics represents a cornerstone for the future of digital marketing, allowing
businesses to maintain competitiveness in an increasingly dynamic and data-saturated environment.
In conclusion, Al-driven data analytics provides social media marketers with innovative tools to
understand audiences deeply, optimize strategies, and achieve sustainable growth in the digital
economy.
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Sosial media marketinqind» siini intellekt vo molumat
analitikasinin rolu

Xiilasa

Siini Intellekt (SI) vo Molumat Analitikasinin sosial media marketingina inteqrasiyasi bizneslorin
auditoriya ilo olago qurma, brend sadaqotini yaratmaq vo konversiyalari artirmaq torzini doyisdirib.
Masin dyronmasi, tobii dil emali vo prognozlasdirict analitika kimi SI texnologiyalar1 marketing
miitoxassisloring istehlak¢ilarin tstiinliiklorini, hisslorini vo davranislarin1 real vaxt rejimindo
anlamaq ii¢lin strukturlagdirilmamis sosial media molumatlarinin boyiik hocmlorini tohlil etmoyo
imkan verir. Avtomatlagdirilmis alstlor vo alqoritmlor vasitasilo sirketlor mezmun yaratmagi
optimallagdira, reklamlar1 fordilesdira v inkisaf etmokdas olan bazar tendensiyalarini proqnozlasdira
bilorlor.
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Molumat analitikas1 sosial media metriklorini - bayonmalari, paylasimlari, sorhlori va toasstiratlart -
tatbiq edils bilon anlayislara ¢evirorok molumatlara osaslanan gorar qobul etmays imkan verarak bu
prosesi daha da giiclendirir. Birlikde SI vo analitika qabaqcil auditoriya seqmentlosdirilmosini
asanlasdirir, miistori tocriibasini yaxsilagdirir vo marketing investisiyalarindan goliri maksimum
doracada artirir. Bundan olava, SI ilo isloyen gatbotlar vo tdvsiya sistemlori fardilosdirilmis cavablar
vo mohsul tokliflori toklif etmaklo miistari colbini giiclondirir. Bununla belo, Si-nin istifadosi, xiisuson
do istifadogi molumatlarinin toplanmasi1 vo alqoritmik soffafliqla bagli etik vo maoxfilik
narahatliqlarini da artirir. Bu ¢otinliklors baxmayaragq, siini intellekt vo malumat analitikas1 arasindaki
sinerji rogomsal marketingin golocayi ligiin tomal dasi toskil edir vo bizneslors getdikco dinamik vo
molumatlarla doymus bir miihitds raqabet gabiliyyetini qorumaga imkan verir. Natico olaraq, siini
intellektlo idara olunan molumat analitikas1 sosial media marketinq miitoxassislorina auditoriyant
dorindon anlamagq, strategiyalar1 optimallasdirmaq vo rogomsal iqtisadiyyatda davamli artima nail
olmagq ti¢lin innovativ vasitolor toqdim edir.
Acgar sozlar: siini, analitika, marketing, davranis, prognozlasdirici, ragamsal

Introduction

In the digital age, social media platforms have become essential channels for communication,
branding, and consumer interaction. The rapid growth of platforms such as Facebook, Instagram,
TikTok, and X (formerly Twitter) has created vast amounts of user-generated data, offering new
opportunities and challenges for marketers. To effectively navigate this complex digital environment,
companies increasingly rely on Artificial Intelligence (AI) and Data Analytics to enhance the
precision, personalization, and performance of their marketing strategies.

Artificial Intelligence enables marketers to automate processes such as content creation, ad
targeting, and consumer sentiment analysis. Through machine learning and natural language
processing, Al can detect behavioral patterns, predict consumer preferences, and generate tailored
content that resonates with specific audience segments (Jain, R., & others, 2024; Labib, 2024;
Masnita, Kasuma, Zahra, Wilson, Murwonugroho, 2024). Meanwhile, data analytics provides the
framework for interpreting large datasets collected from user interactions, helping organizations
identify market trends, measure campaign effectiveness, and optimize their social media presence.

The convergence of Al and analytics in social media marketing has revolutionized decision-
making processes, replacing intuition-based strategies with evidence-based insights. Businesses can
now track real-time engagement, evaluate customer satisfaction, and allocate resources more
efficiently. Furthermore, predictive analytics allows marketers to anticipate consumer needs and
adapt campaigns dynamically, ensuring higher conversion rates and improved brand loyalty.

Research

One of the most significant contributions of Al is personalization. Algorithms can segment
audiences based on demographics, interests, and online activity, allowing brands to tailor
advertisements and recommendations to individual users. For example, Al systems track browsing
history and engagement metrics to recommend content or products that align with a user’s
preferences. This personalization increases user satisfaction and conversion rates, turning passive
viewers into active customers (Beyari, 2025; Uford, Akpan, 2024; Wang, 2025).

Al-powered chatbots and virtual assistants have further revolutionized customer interaction on
social media. These tools provide instant, personalized communication, improving user experience
and maintaining brand responsiveness 24/7. Companies such as Amazon, Sephora, and Coca-Cola
have successfully integrated such systems to boost customer engagement and satisfaction (Haleem,
2022; Benslama, 2022).

However, despite these advantages, challenges persist. Issues related to data privacy, algorithmic
bias, and transparency have raised ethical concerns about the use of Al in marketing. Consumers
increasingly demand accountability in how their data is collected and used. Therefore, organizations
must balance innovation with ethical responsibility, ensuring compliance with data protection
regulations such as the (Rajan, n.d.).
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Table 1.
Application Areas of Artificial Intelligence and Data
Analytics in Social Media Marketing.

Application Area Role of Artificial Role of Data Outcome and
Intelligence Analytics Impact

Customer Analyzes user behavior Examines social media Enables more
Segmentation and interests to create data to identify targeted and efficient
personalized audience demographic and advertising strategies

groups behavioral indicators

Content Uses machine learning to | Analyzes engagement Enhances user
Personalization deliver content and and click data to satisfaction through

product recommendations identify the most individualized

tailored to each user appealing content types experiences

Forecasting and

Employs algorithms to

Applies statistical

Leads to more

Trend predict future market models to detect accurate and flexible
Identification behaviors and audience emerging trends in marketing decisions
reactions social media
Sentiment Utilizes Natural Language | Measures the ratio of Improves brand
Analysis Processing (NLP) to positive and negative reputation and

interpret user emotions feedback on social emotional
and opinions platforms connection with
customers
Chatbots and Provides real-time Evaluates Strengthens
Automated customer support and communication customer experience
Services enhances interaction frequency and and brand loyalty

quality

customer satisfaction
metrics

Ad Performance
Evaluation

Uses Al algorithms to
assess campaign
effectiveness and ad
impact

Analyzes ROI, click-
through rates, and view
metrics

Ensures optimal
resource allocation
and higher campaign
performance

Sources: Chatterjee, Rana, Tamilmani, Sharma, 2020.

The table 1 demonstrates how Artificial Intelligence and Data Analytics jointly enhance the
effectiveness of social media marketing. Al contributes by automating tasks such as audience
segmentation, content personalization, and predictive forecasting through machine learning and
Natural Language Processing (NLP). These tools enable marketers to better understand consumer
behavior and tailor messages that align with individual preferences.

Meanwhile, Data Analytics plays a crucial role in transforming large volumes of raw social media
data into actionable insights. It helps measure engagement rates, detect trends, and evaluate the
performance of marketing campaigns through key metrics such as ROI and click-through rates.
Together, these technologies allow marketers to create more precise, flexible, and customer-focused
strategies (Starcevi¢, 2025; Verma, et al., 2021).

The integration of Al-driven personalization with data-driven insights leads to higher customer
satisfaction, improved brand loyalty, and more efficient resource allocation. Moreover, Al-powered
chatbots and automated systems strengthen real-time engagement, ensuring continuous interaction
with customers. Overall, the table highlights that the synergy between Al and Data Analytics not only
optimizes marketing performance, but also reshapes the way brands communicate, analyze, and
evolve within the digital ecosystem (Agarwal, 2025).
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Conclusion

The integration of Artificial Intelligence and Data Analytics into social media marketing has
fundamentally reshaped the landscape of digital communication and brand management. Al
empowers marketers to automate processes, personalize content, and predict consumer behavior with
remarkable accuracy, while Data Analytics transforms vast amounts of social media data into
meaningful insights for strategic decision-making. This synergy enables organizations to design more
targeted campaigns, improve customer engagement, and enhance return on investment.

In conclusion, Artificial Intelligence and Data Analytics together represent the driving force
behind modern social media marketing. They not only optimize marketing efficiency but also create
deeper, more personalized connections between brands and consumers — shaping the future of digital
marketing as data-driven, intelligent, and customer-centered.
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Psychological and Sociological Drivers of Generational Differences
in Online Shopping

Abstract

The growing prominence of online shopping has significantly impacted consumer behavior, with
different generations demonstrating varied patterns and preferences. These generational differences
can be attributed to psychological and sociological factors that influence shopping behaviors.

From a psychological perspective, generational differences in online shopping stem from varying
levels of trust, comfort with technology, and digital literacy. Younger generations, such as Millennials
and Generation Z, are often more tech-savvy and comfortable navigating e-commerce platforms,
which influences their greater frequency of online shopping. In contrast, older generations, including
Baby Boomers and Generation X, may approach online shopping with more caution, particularly due
to concerns about privacy, security, and the lack of physical interaction. Furthermore, younger
consumers are more inclined to engage in impulsive purchasing behavior, driven by the ease of access
and frequent online promotions, while older generations may exhibit more deliberate purchasing
decisions, valuing detailed product information and customer reviews.

On the sociological level, generational differences in online shopping can be linked to cultural
shifts, social influences, and changes in lifestyle. Younger generations, often raised in an era of
constant connectivity, view online shopping as an integral part of their social and cultural lives. Social
media plays a crucial role in shaping the buying behaviors of Millennials and Gen Z, as they are more
likely to make purchases based on influencer recommendations and peer reviews. In contrast, older
generations tend to have a stronger attachment to traditional shopping experiences, influenced by
social norms and values around in-person interactions and tactile product experiences.

Keywords: intergenerational, online, psychological, social, technology, consumer, creative,
impulsive
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Onlayn ahs-verisdo nasil forqlarinin psixoloji vo sosioloji amillari

Xiilasa

Onlayn alig-verigin artan niifuzu miixtolif nosillor miixtalif niimunalor v istiinliiklor niimayis
etdirorok istehlak¢1 davranigina ohomiyyotli dorocods tosir etdi. Bu nasil forqlori alisg-veris
davraniglarina tosir edon psixoloji vo sosioloji amillorls slagalondirils bilor.

Psixoloji noqteyi-nozardon onlayn alig-verisdo nasil forqlori miixtalif soviyyali etibar, texnologiya
ilo rahatliq vo ragomsal savaddan qaynaqlanir. Millennials vo Generation Z kimi gonc nasillar tez-tez
texnoloji biliklora malikdirlor va elektron ticarat platformalarinda rahat naviqasiya edirlor ki, bu da
onlarin onlayn alig-veris tezliyina tosir gostorir.
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Bunun oksina olaraq, Baby Boomers vo Generation X daxil olmaqla yasli nasillor, xiisuson do
moxfilik, tohliikasizlik vo fiziki qarsiligl slagonin olmamasi ilo bagli narahatliglar sobabindon onlayn
alig-veriso daha chtiyatla yanasa bilorlor. Bundan olavo, gonc istehlakgilar, giris asanlig1 vo tez-tez
onlayn togdimatlarla idara olunan impulsiv satinalma davranigina daha ¢ox meyillidirlor, yash nasillor
iso otraflit mohsul molumatlarini vo miistori roylorini qiymatlondirorok daha diistintilmiis alig qorarlari
nlimayis etdira bilarlar.

Sosioloji saviyyado onlayn alig-verisdo nosil forqlori madoni dayisikliklor, sosial tosirlor vo hoyat
torzindaki dayisikliklorls slagalondirilo bilor. Tez-tez daimi olage ddvriinde bdyiiyon gonc nasillor
onlayn alig-veriso sosial vo moadoni hoyatlarinin ayrilmaz hissesi kimi baxirlar. Sosial media
Millennials vo Gen Z-nin alig davraniglarinin formalagsmasinda miihiim rol oynayr, ¢iinki onlar tosir
edanlorin tovsiyolori vo hamyasidlarin roylori osasinda alig-veris etmok ehtimali daha yiiksokdir.
Bunun oksins olaraq, yaslt nasillor soxsi qarsiliglh slage vo toxunma mohsul tocriibalori otrafinda
sosial norma vo doyorlordon tasirlonon ananavi alig-veris tocriibalorine daha giiclii bagliliq niimayis
etdirirlor.

Acgar sozlar: nasillorarasi, onlayn, psixoloji, sosial, texnologiya, istehlakgi, yaradici, impulsiv

Introduction

The rise of online shopping has revolutionized consumer behavior across generations, with each
age group exhibiting unique preferences and approaches to digital retail. These generational
differences in online shopping patterns can be attributed to various psychological and sociological
factors that shape how individuals interact with e-commerce platforms. Younger generations, such as
Millennials and Generation Z, have grown up in a digital-first world, making them more comfortable
and adept at navigating online marketplaces. In contrast, older generations, including Baby Boomers
and Generation X, often approach online shopping with more caution, shaped by differing levels of
technological proficiency and trust in digital platforms.

From a psychological perspective, factors like digital literacy, trust in technology, and consumer
behavior play pivotal roles in these differences. Additionally, sociological influences such as cultural
norms, social media trends, and changing lifestyle priorities further contribute to how different
generations engage with online shopping. This divergence in online shopping habits highlights the
need for businesses to adapt their marketing and sales strategies to cater to the distinct characteristics
and preferences of each generational cohort. Understanding these psychological and sociological
drivers is crucial for businesses seeking to effectively reach and serve consumers in today’s digital
economy.

Research

Online shopping has experienced exponential growth in recent years, with distinct generational
cohorts showing varying preferences and behaviors. Statistical data reveals that these generational
differences are influenced by several factors, including digital literacy, trust in technology, and the
influence of social media (Syamsudin, Sabirin, Elliyana, 2025; Fedorko, 2022; Quetua, 2023; Novita,
Lina, 2024).

1. Digital Literacy and Technological Comfort: A key factor driving generational differences in
online shopping is the level of digital literacy. According to the 2021 Statista Digital Market Outlook,
Generation Z and Millennials, who are often referred to as "digital natives," are more likely to engage
in online shopping, with 93% of Gen Z and 89% of Millennials shopping online regularly. In
comparison, only 60% of Baby Boomers and 68% of Generation X are consistent online shoppers.
This discrepancy is largely attributed to the comfort and familiarity younger generations have with
digital platforms.

2. Trust and Security Concerns: Trust in online shopping platforms and security concerns also
play a significant role in shaping generational behavior. A 2020 survey conducted by Nielsen revealed
that 78% of Gen Z and 75% of Millennials express confidence in online shopping security. In contrast,
only 56% of Baby Boomers and 60% of Generation X share the same level of trust. Older consumers
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are often more cautious about making online purchases, citing concerns about data privacy, fraud,
and the inability to physically inspect products.

3. Social Media Influence and Peer Recommendations: Another prominent sociological factor
affecting online shopping behaviors is the influence of social media. According to a 2021 report by
GlobalWeblIndex, 68% of Gen Z and 64% of Millennials report that social media platforms, such as
Instagram and TikTok, significantly impact their purchasing decisions.

4. Consumer Priorities and Purchasing Habits: Generational priorities also differ in terms of
convenience, product research, and decision-making processes. Younger generations, particularly
Millennials and Gen Z, prioritize convenience and speed when shopping online. A study by McKinsey
& Company found that 83% of Gen Z consumers are attracted to online shopping because it saves
time, while 72% of Millennials value the convenience of shopping from home. On the other hand,
older generations tend to place more importance on the quality and details of the product, often
spending more time researching items before making a purchase. A Pew Research Center study
revealed that 62% of Baby Boomers and 59% of Generation X prefer shopping in physical stores
because they enjoy the tactile experience and feel more confident in their purchases when they can
see and touch the product (Singh, 2025; Journal of Social Trends & Marketing, 2022; Masters, 2024).

5. Impulse Buying and Promotional Impact: Impulse buying behaviors also differ significantly
across generations. According to a 2021 report by Adobe, 48% of Millennials and 54% of Gen Z
admit to impulse buying when shopping online, particularly during sales events such as Black Friday
or Cyber Monday.

Graphic 1. Generational Differences in Online Shopping Behaviors.

Prioritize Convenience (%)
I

Impulse Buying (%)

Social Media Impact on
Purchases (%) I

Trust in Online Shopping
Security (%) 7

Regular Online Shoppers (%)
|
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Source: Statista Digital Market Outlook, 2021.

The graphic 1 presents generational differences in various aspects of online shopping behaviors.
It highlights key factors such as the percentage of regular online shoppers, trust in online shopping
security, the influence of social media on purchasing decisions, impulse buying tendencies, and the
importance of convenience (Catana, 2025; Helmi, Suherman, Zusnita, 2025; Henderson, et al., 2024;
Theocharis, Tsekouropoulos, 2025; Nwobodo, 2024).

Younger generations, particularly Gen Z and Millennials, demonstrate higher engagement in
online shopping, with a significant portion considering convenience as a primary factor. These
generations also show a stronger influence of social media on their purchasing choices and higher
rates of impulse buying compared to older generations. Gen X and Baby Boomers, on the other hand,
exhibit lower percentages in these areas, reflecting more cautious and planned purchasing behaviors.
Additionally, while younger consumers are more trusting of online security, older generations tend to
have more reservations about privacy and security issues in online transactions.
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Conclusion

The analysis of generational differences in online shopping reveals distinct psychological and
sociological drivers that influence purchasing behaviors. Younger generations, such as Gen Z and
Millennials, are more comfortable with technology and exhibit higher levels of trust in online
shopping platforms. Their shopping behavior is heavily influenced by social media and often includes
impulse buying due to the convenience and immediate gratification provided by digital platforms.
These generational cohorts prioritize convenience, time-saving, and seamless digital experiences,
making them more likely to engage in frequent online shopping.
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The Role of Influencer Marketing and User-Generated Content in
Shaping Brand Trust

Abstract

This study examines the role of influencer marketing and user-generated content (UGC) in
shaping brand trust within the contemporary digital marketing environment. As consumers
increasingly rely on social media platforms for information and purchase decisions, traditional
advertising has gradually been supplemented — and in some cases replaced — by peer-driven and
influencer-led communication strategies. Influencer marketing leverages the perceived credibility,
expertise, and relatability of influencers to transfer trust to brands, while user-generated content
reflects authentic consumer experiences that enhance transparency and perceived honesty. The study
highlights that trust formation is strongly influenced by factors such as influencer authenticity,
congruence between the influencer and the brand, content transparency, and audience engagement.
In parallel, UGC contributes to brand trust by reducing information asymmetry, reinforcing social
proof, and fostering a sense of community around the brand. The findings suggest that brands
integrating influencer marketing with strategically managed user-generated content can achieve
higher levels of consumer trust, loyalty, and long-term brand equity. Overall, the research underscores
that trust in the digital marketplace is increasingly co-created by brands, influencers, and consumers
rather than controlled solely by firms.
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Marka etimadinin formalasdirilmasinda inflilensiya¢i marketinqinin va
istifadaci tarafindon yaradilmis mozmunun rolu

Xiilasa

Bu todqiqat miiasir rogomsal marketing miihitindo brend etimadinin formalasmasinda infliienser
marketinginin va istifadaci terafinden yaradilan mozmunun (UGC) rolunu arasdirir. Istehlakeilar
molumat va alis qorarlari liglin getdikco sosial media platformalarina etibar etdikco, ononovi reklam
todricon homyasidlar torofindon idaro olunan vo inflilenser torofindon idars olunan iinsiyyat
strategiyalar1 ilo ovoz olunur. infliilenser marketingi, brendlora etimad1 dtiirmok iiciin infliienserlorin
gobul edilmis etibarliligindan, tocriibasindon vo nisbiliyindon istifado edir, istifadogi torofindon
yaradilan mozmun iso soffaflig1 vo qobul edilmis diiriistlilyii artiran orijinal istehlake¢1 tocriibalorini
oks etdirir. Todqiqatda vurgulanir ki, etimadin formalagsmasina infliienserin orijinalligi, influenser ilo
brend arasmda uygunluq, mozmun soffafligi vo auditoriya calbi kimi amillor giiclii tosir gosterir.
Paralel olaraq, UGC moslumat asimmetriyasin1 azaltmagqla, sosial siibutu giiclondirmokls va brend
otrafinda icma hissini inkisaf etdirmoklo brend etimadina tohfo verir.
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Noticalor gostorir ki, brendlor infliilenser marketingini strateji idara olunan istifado¢i torofindon
yaradilan mozmunla birlosdirorok daha yiiksok soviyyoli istehlak¢l etibarina, sodagoto vo
uzunmiiddatli brend kapitalina nail ola bilorlor. Umumilikda, tadgiqat ragemsal bazarda etibarin
yalniz firmalar torofindon idaro olunmaqdansa, getdikco daha ¢ox brendlor, infliienserlor vo
istehlakgilar torafindon birgs yaradildigini vurgulayir.

Acar sozlar: infliienser, (UGC), brend, sosial, etibar, brending, orijinalliq, etibarliliq

Introduction

The rapid expansion of digital technologies and social media platforms has fundamentally
transformed the way brands communicate with consumers. In the contemporary marketing
environment, traditional one-way advertising models are increasingly challenged by interactive,
consumer-centered communication channels where trust plays a decisive role in shaping purchasing
decisions. As consumers become more skeptical of conventional advertising messages, they
increasingly rely on recommendations, experiences, and opinions shared by other individuals in
online spaces. Within this context, influencer marketing and user-generated content (UGC) have
emerged as powerful instruments for building and sustaining brand trust. Influencer marketing
represents a strategic approach in which brands collaborate with individuals who possess social
influence and credibility within specific online communities. Influencers act as intermediaries
between brands and consumers, translating brand messages into more relatable and personalized
narratives. Their perceived authenticity, expertise, and emotional connection with followers often
lead to higher levels of trust compared to traditional brand-generated content. Consequently,
influencer endorsements can significantly affect consumer attitudes, brand perceptions, and
behavioral intentions. At the same time, user-generated content — such as reviews, testimonials,
comments, photos, and videos created by consumers - plays a critical role in reinforcing brand trust.
Unlike firm-controlled messages, UGC is generally perceived as more authentic and unbiased,
reflecting real consumption experiences. By providing social proof and reducing information
uncertainty, UGC contributes to more informed decision-making processes and strengthens
consumers’ confidence in brands.

Research

In the digital marketing ecosystem, brand trust is no longer formed solely through firm-controlled
messages but emerges from continuous interactions among brands, influencers, and consumers.
Influencer marketing and user-generated content (UGC) function as complementary mechanisms that
jointly shape how trust is perceived, evaluated, and sustained over time (Migkos, 2025; Jabado, 2023).

From an analytical perspective, influencer marketing influences brand trust primarily through
source credibility theory. Influencers are often perceived as more trustworthy than traditional
advertisers because they combine expertise, attractiveness, and perceived authenticity. When
followers identify with an influencer’s lifestyle, values, or expertise, the influencer’s endorsement is
interpreted not as direct advertising but as a personal recommendation. This perceived relational
closeness reduces psychological distance between the brand and the consumer, facilitating trust
transfer from the influencer to the brand. However, this effect is highly conditional: excessive
commercialization, lack of disclosure, or weak brand-influencer fit can erode credibility and
negatively affect trust (Benevento, 2025). User-generated content, on the other hand, operates through
social proof and collective validation mechanisms. Online reviews, ratings, testimonials, and
consumer-created visuals provide evidence of real product usage and post-purchase experiences.
UGC reduces information asymmetry by offering insights that are not filtered by brand interests. As
the volume and consistency of UGC increase, consumers perceive lower risk and higher reliability,
which strengthens trust. Importantly, even negative or mixed reviews can enhance credibility when
they are perceived as genuine, as they signal transparency rather than manipulation (Younis, 2025).

The interaction between influencer marketing and UGC further amplifies trust formation.
Influencer-generated content often stimulates additional user engagement, encouraging consumers to
share their own experiences and opinions. This creates a feedback loop in which influencer
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endorsements initiate attention, while UGC validates or challenges these messages through collective
evaluation. Brands that successfully integrate influencer campaigns with authentic UGC management
tend to foster a participatory trust environment, where consumers feel involved in brand meaning
creation rather than passively targeted by marketing messages. Nevertheless, trust formation in this
context is not automatic. Algorithmic visibility, fake reviews, artificial engagement, and undisclosed
sponsorships pose significant risks to trust. Consumers are increasingly skilled at detecting
inauthentic behavior, which means that transparency, ethical communication, and consistency across
influencer content and UGC are critical moderating factors. Trust is thus dynamic and fragile,
requiring continuous alignment between brand promises, influencer narratives, and actual consumer
experience (Schroder, 2025; Madaniah, Lubis, Rini, 2025; Setyahadi Putri, Rahayu, 2025).

Table 1.
The Role of Influencer Marketing and
User-Generated Content in Shaping Brand Trust.

Dimension Influencer Marketing User-Generated Impact on Brand
Content (UGC) Trust
Content Influencers with established | Real consumers and | Trust shifts from brand-
Source social credibility brand users controlled to peer-
driven sources
Perceived High when influencer- Very high due to Increases perceived
Authenticity brand fit is strong voluntary and unpaid honesty and
content transparency
Credibility Source credibility and Social proof and Reduces perceived risk
Mechanism parasocial interaction collective validation and uncertainty
Consumer High engagement through | Sustained engagement | Strengthens emotional
Engagement | likes, comments, and shares via reviews, and cognitive trust
testimonials, visuals
Message Partially controlled by Largely uncontrolled | Enhances trust through
Control brands and organic openness and realism
Risk Factors Over-commercialization, Fake reviews, biased Ethical transparency
lack of disclosure opinions moderates trust
outcomes
Long-term Builds initial trust and Reinforces trust Supports long-term
Trust Effect awareness through post-purchase brand loyalty and
confirmation equity

Source: Abidin, 2016.

The table 1 demonstrates how influencer marketing and user-generated content (UGC) function
through different but complementary mechanisms to shape brand trust. Influencer marketing relies
on individuals who already possess social credibility and visibility, allowing trust to be transferred
from the influencer to the brand when there is a strong alignment between their values, image, and
audience expectations. This type of content is particularly effective in the early stages of the consumer
journey, where awareness and initial trust formation are critical. However, because influencer content
is often partially controlled or sponsored by brands, its credibility depends heavily on authenticity,
transparency, and proper disclosure (Alamyar, 2024; Alcantara-Pilar, & colleagues, 2024).

In contrast, user-generated content is created organically by consumers and reflects real usage
experiences, which makes it highly authentic and trustworthy in the eyes of potential buyers. UGC
operates mainly through social proof and collective validation, reducing uncertainty and perceived
risk by showing how other consumers evaluate and experience the brand. Unlike influencer

122



ELMI TODQIQAT Beynslxalq Elmi Jurnal. 2026 / Cild: 6 Say:: 1 /120-124 ISSN: 3104-4670
SCIENTIFIC RESEARCH International Scientific Journal. 2026 / Volume: 6 Issue: 1/ 120-124 e-ISSN: 2789-6919

marketing, UGC is largely uncontrolled by firms, which increases transparency and strengthens trust,
especially during the evaluation and post-purchase stages.

The table also highlights that both approaches contribute differently to long-term brand trust.
Influencer marketing is more effective at building initial confidence and emotional connection, while
UGC reinforces trust over time by confirming or challenging brand promises through actual consumer
feedback. When combined strategically, influencer marketing can stimulate engagement and content
creation, while UGC validates influencer messages through collective consumer experience. Overall,
the interaction between these two elements supports sustained brand loyalty and brand equity by
shifting trust formation from firm-centered communication to a shared, participatory process
involving influencers and consumers (Baghel, 2024; Lariba, 2023; Sukontip, Sureerut, Podaras,
2024).

Conclusion

The analysis confirms that influencer marketing and user-generated content play a critical and
interconnected role in shaping brand trust in the digital marketplace. As consumer skepticism toward
traditional advertising continues to increase, trust is increasingly formed through socially driven and
experience-based communication rather than brand-controlled messages. Influencer marketing
contributes to trust primarily by leveraging perceived authenticity, credibility, and emotional
connection, enabling brands to build initial awareness and confidence through trusted opinion leaders.
However, its effectiveness depends strongly on transparency, ethical disclosure, and a strong
alignment between the influencer and the brand. User-generated content, in contrast, reinforces brand
trust by providing authentic, experience-based validation from real consumers. Through mechanisms
such as social proof and collective evaluation, UGC reduces perceived risk, enhances transparency,
and supports informed decision-making. The presence of consistent and credible user feedback
strengthens trust not only before purchase but also after consumption, thereby supporting long-term
brand loyalty.
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Malva sylvestris L. bitkisinin etnofarmakoloji, farmakoqnostik va
fitoterapevtik xiisusiyyatlori

Xiilasa

Malva sylvestris L. (Malvaceae) uzun osrlordir xalq tobabotindo genis istifade olunan, zongin
bioloji aktiv maddolor kompleksi ilo segilon qiymotli dorman bitkisidir. Toqdim olunan icmal
moqalads Malva sylvestris L. bitkisinin etnofarmakoloji istifadasi, farmakoqnostik xiisusiyyatlori,
fitokimyavi torkibi vo fitoterapevtik shomiyyati miiasir elmi monbalor osasinda sistemli sokildo tohlil
edilmisdir. Moaqalodo bitkinin yarpaq vo ¢igoklorinin osas dorman xammali kimi makro- vo
mikroskopik olamatlori, autentifikasiya meyarlar1 vo keyfiyyot gostoricilori sorh olunmusdur.
Fitokimyovi analizlor osasinda bitkinin osason selik maddolori, flavonoidler, antosianlar, fenol
birlogsmoalori vo vitaminlorlo zongin oldugu miisyyan edilmisdir. Bu maddslor kompleks sokilds
iltihabaleyhina, yumsaldici, qoruyucu, balgomgatirici vo regenerasiyaedici tosirlorin formalagma-
sinda miihiim rol oynayir. icmal, homginin, Malva sylvestris L. preparatlarinin tonoffiis yollar1, modo-
bagirsaq sistemi, sidik-cinsiyyot sistemi vo dermatoloji xastoliklorin miialicesindo fitoterapevtik
totbiq imkanlarini ohato edir. Aparilan tohlillor géstorir ki, bu bitki tohliikesizliyi vo genis terapevtik
spektri ilo miasir tobii mangali dorman vasitalorinin hazirlanmas: ticlin perspektivli monbs hesab
olunur.

Acgar sozlar: Malva sylvestris L., dorman bitkisi, etnofarmakologiya, farmakognoziya, fitoterapiya
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Ethnopharmacological, pharmacognostic, and Phytotherapeutic
properties of Malva sylvestris L.

Abstract

Malva sylvestris L. (Malvaceae) is a valuable medicinal plant that has been widely used in
traditional medicine for centuries and is distinguished by its rich complex of biologically active
compounds. In the present review article, the ethnopharmacological uses, pharmacognostic
characteristics, phytochemical composition, and phytotherapeutic significance of Malva sylvestris L.
are systematically analyzed based on contemporary scientific sources. The article discusses the macro
and microscopic characteristics, authentication criteria, and quality parameters of the plant’s leaves
and flowers as the main medicinal raw materials. Phytochemical analyses have shown that the plant
is particularly rich in mucilaginous substances, flavonoids, anthocyanins, phenolic compounds, and
vitamins. These compounds collectively play an important role in the manifestation of anti-
inflammatory, emollient, protective, expectorant, and regenerative effects. The review also covers the
phytotherapeutic application potential of Malva sylvestris L. preparations in the treatment of
respiratory tract, gastrointestinal, genitourinary, and dermatological diseases. The analyses indicate
that this plant, owing to its safety and broad therapeutic spectrum, is considered a promising source
for the development of modern natural medicinal products.

Keywords: Malva sylvestris L., medicinal plant, ethnopharmacology, pharmacognosy,
phytotherapy

Giris
Son illards sintetik dorman vasitalorinin uzunmiiddatli istifadosi ilo slagodar yaranan yan tasirlor,
homginin, ohalinin ekoloji cohotdon tohliikasiz vo fizioloji baximdan uygun miialico tisullarina

istiinliik vermasi tobii mansali miialico vasitolorine maragin ohomiyyatli doracade artmasina sobab
olmusdur. Bu meyil dorman bitkilsrinin yalniz anenavi tobabat kontekstinds deyil, eyni zamanda
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miiasir elmi metodlar asasinda farmakoqnostik, fitokimyovi vo farmakoloji aspektlordon dorindon
Oyronilmosini aktual elmi istigamatlordon birinag ¢evirmisdir.

Bu baximdan zongin fitokimyovi torkibo vo genis spektrli bioloji aktivliys malik olan Malva
sylvestris L. — mesoalik omokdmacisi bitkisi (Malvaceae fasilosi) xiisusi elmi maraq doguran dorman
bitkilorindon biri hesab olunur. Bitkinin yeriistii orqanlar1 — yarpaglari, ¢igoklori vo nadir hallarda
govdo hissolori — yiiksok miqdarda selikli maddslor, flavonoidlor, antosianlar, fenol tursulari,
vitaminlor vo mineral komponentlorlo zongindir ki, bu da onun farmakoloji tasir profilinin
formalagmasinda miihiim rol oynayir.

Tadgiqat

Malva sylvestris L. uzun asrlor boyu xalq tobabotindo tonaffiis yollarinin iltihabi xastsliklori,
mada-bagirsaq traktinin funksional pozgunluqglari, dari vo selikli qisalarin zodslonmalori zamani
yumsaldict vo goruyucu vasito kimi genis istifado olunmusdur. Miiasir fitoterapiyada iso bitkinin
iltihabaleyhina, balgomgatirici, ortiicli vo regenerativ tasirlori eksperimental vo klinik todqigatlarla
osaslandirilaraq miixtolif dorman formalarimin va fitopreparatlarin torkibinds totbiq edilir (Qurbanov,
2009).

Beloliklo, Malva sylvestris L. bitkisinin kompleks kimyovi torkibi vo ¢oxsaxali bioloji tosirlori
onun hom elmi tadqiqat obyekti, hom dos perspektivli fitoterapevtik vasitos kimi dayarini artirir vo bu
bitkinin daha otrafli 6yronilmosinin shomiyyatini 6n plana ¢ixarir.

Biomorfoloji xiisusiyyatlori. Malva sylvestris L. morfoloji xlisusiyyatlorino goro Malvaceae
fasilasinin tipik niimayoandalorindon biri olub, birillik vo ya ikiillik, bozi hallarda iso alverisli ekoloji
soraitdo qisadmiirlii ¢oxillik ot bitkisi kimi inkisaf edir. Bitkinin gévdasi, adaton, dik vo ya yariyatiq
voziyyatds olur, zaifdon giiclilys qodar budaqglanir, sathi xirda tiikciiklorlo 6rtiilii olub hiindiirliiyti 30-
120 sm arasinda doyisir. Bu morfoloji xiisusiyyatlor bitkinin miixtalif torpaq-iglim soraitlorino
uygunlagsma qabiliyyatini oks etdirir.

Alam: Plantae

Alt alom: Embrvophyfa

Soba: Magnoliophyta

Sinif: Dicotyledoneae

Sra: Malvales

Fasila: Malvaceae Juss.

Cins: Malva L.

Nov: Malva sylvestris L.

Sakil 1. Malva sylvestris L. bitkisinin taksonomiyasi.

Yarpagqlar1 novbali diiziiliislii, uzun saplaqli, asason dairavi vo ya iirokvari formali olmaqla, 5-7
payli vo konarlar1 dorin dislidir. Yarpaq I6vhosinin sothi zoif tiikli olub, bu xiisusiyyot
transpirasiyanin tonzimlonmosindo vo bitkinin quraqliga davamliliginda miioyyon rol oynayir.
Yarpaglarin belo qurulusu hom fotosintez intensivliyinin artirilmasma, hom do bioloji aktiv
maddolorin sintezina slverisli gorait yaradir.

Cigoklari ir1 6lgiilii, diggatcokon bandvsayi-¢ohray rongli, logoklor iizorinde aydin secilon tiind
zolaqglarla xarakterizo olunur. Cigoklor, adoton, yarpaq qoltuglarinda tok-tok vo ya kigik qruplar
soklinda yerlasir ki, bu da entomofil tozlanman1 asanlasdirir. Cigoklomo dovrii asason yazin sonu va
yay aylarii ohato edir vo bu morholo dorman xammalinin toplanmasi baximindan miithiim shomiyyot
kasb edir.

Meyvasi ¢oxmeyvali, diskoid formali olub, ayri-ayr1 toxumcuqlardan ibaratdir. Toxumlar yiiksok
clicorma gabiliyyotino malikdir vo bitkinin genis arealda yayilmasina sorait yaradir.

Cografi yayillmasina goro Malva sylvestris L. Avropa, Araliq donizi hovzasi, Qafqaz, On Asiya
vo Orta Asiya orazilorindo genis sokildo rast golinan kosmopolit bitki ndvii hesab olunur.
Azorbaycanda isa, demak olar ki, biitlin botaniki-cografi bolgslords — yol kenarlarinda, okin va dinca
qoyulmus sahalordo, gamanliklords, yasay1s mantoqalarinin atrafinda, eloco do dagotoyi vo orta daghq
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zonalarda tabii sokilds yayilmisdir. Bu genis ekoloji amplituda Malva sylvestris L. bitkisinin zangin
xammal ehtiyatina malik perspektivli dorman bitkisi oldugunu gosterir (Talibov, 2022; Seyidov,
Osadov, Qasimov, Hiiseynova, 2023).

Sokil 2. Malva sylvestris L. — Megolik omokdmaci.

Etnofarmakoloji xiisusiyyatlori. Malva sylvestris L. godim dovrlordon etibaron miixtolif xalqlarin
ononavi mialico sistemlorinds genis totbiq olunan dorman bitkilorindon biridir. Bitkinin xalq
tobabotindo istifadasi osason onun torkibinds yiiksok miqdarda movcud olan selikli maddalor,
flavonoidlor vo digor bioloji aktiv komponentlorin yumsaldici, qoruyucu va iltihabsleyhina tosirlori
ilo alagadardir. ©Ononovi miialico tocriibalorindo Malva sylvestris L. bitkisinin yarpagqlari, ¢igoklori vo
nadir hallarda toxumlar1 miixtalif dorman formalarinda istifado edilmisdir.

Xalq tobabotindo bitki xiisusilo tonoffiis yollar1 xostoliklori zamani1 genis totbiq olunmusdur.
Oskiirok, bronxit, laringit vo ses tutulmasi hallarinda yarpaq vo ¢igoklordon hazirlanmisg isti
domlomalor vo ya caylar balgomgotirici, yumsaldict tasir gostorarok skiirok refleksini zoiflodir vo
selikli gisalarin qiciqlanmasini azaldir.

Modo-bagirsaq sistemi pozgunluglari zamani bitkidon hazirlanmis domlomalor vo halimlor qastrit,
kolit vo qobizlik hallarinda qoruyucu ortiik yaradaraq mados vo bagirsaq selikli qisasini mexaniki vo
kimyavi qiciglanmalardan miihafize edir. Bu tosir xiisusils tursulugun artmasi ilo miisayist olunan
hallarda 6ziinii daha aydin gostorir.

Bitki eyni zamanda sidik-cinsiyyat sisteminin iltihabi xastsliklori zaman1 da xalq tobabatindo
istifado olunmusdur. Domlamalar zaif sidikqovucu va iltihabaleyhina tasir gostorarak sidik yollarinin
funksional vaziyyatinin yaxsilagdirilmasima komaok edir.

Daori xostoliklori, yaniqlar vo yaralar zamani bitkinin toze vo ya qurudulmus yarpaqlarindan
hazirlanan kompreslor vo molhomlor toxumalarin regenerasiyasini siiratlondirir, agrin1 vo iltihabi
reaksiyan1 azaldir. Bundan olavo, agiz boslugu vo bogaz iltihablarinda (stomatit, gingivit, faringit)
bitkinin domlomalari ilo qarqara edilmasi antiseptik vo yumsaldici tosir gostorir (Assesment report on
Malva sylvestris L. and/or Malva neglecta Wallr., folium and Malva sylvestris L., flos, 2018).

Beloliklo, Malva sylvestris L. bitkisinin xalq tobabotindo totbiqi osason selikli qisalarin
qorunmasi, iltthabin azaldilmasi vo toxuma barpasimin dostoklonmosi kimi universal tosir
mexanizmloring osaslanir.

Etnobotanik molumatlar gostorir ki, Malva sylvestris L. miixtalif cografi regionlarda forqli
magsadlorls istifads edilmisdir. Qafqaz vo Yaxin Sorq 6lkalarinds bitkinin ¢igaklori asason dskiirayo
qars1 sakitlogdirici ¢ay soklinds totbiq olunur, yarpaglari iso dori zadslonmalari, siskinliklor vo oynaq
agrilar1 zamani kompres vo molhom formasinda istifado edilir. Bu regionlarda bitki usaq
xastoliklorindo yumsaldici vasito kimi do tanmir (Gasparetto, Martins va b., 2012; Ibadullayeva,
Sahmuradov, 2015; Mousavi, Hashemi vo b., 2021).

Araliq donizi hovzasine daxil olan 6lkelorde Malva sylvestris L. yalniz dorman bitkisi kimi deyil,
eyni zamanda qida vo funksional qida monbaoyi kimi do qiymotlondirilir. Bitkinin cavan yarpaqlari
salatlara, sorbaya vo miixtalif anonovi yemaklors olave olunur, bu da onun ham qidalandirici, ham do
profilaktik saglamliq tosirlorindon istifads edilmosine imkan yaradir.
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Belo regional miixtoliflik bitkinin genis adaptasiya qabiliyyatini vo ¢oxsaxali istifadesini oks
etdirmokls yanasi, bu bitkinin miiasir fitoterapiya vo farmakoqnostik todqiqatlar {i¢iin doyarli manba
oldugunu gostarir.

Farmakognostik xiisusiyyatlori. Malva sylvestris L. dorman xammali kimi osason bitkinin
miixtolif orqanlarindan istifado olunur. On ¢ox istifads edilon xammal hissalori asagidakilardir:

Folia Malvae sylvestris — mesalik omokdmacinin yarpaqlari;

Flores Malvae sylvestris — mesolik omokdmacinin ¢igoklori;

Herba Malvae sylvestris — messlik amakdmacinin otu.

Xammal cicokloma dévriinds toplanmali, kolgoli, havalandirilan vo quru miihitdo diqgotlo
qurudulmalidir. Bu, hom bioaktiv maddslorin itkisinin qarsisini alir, hom do xammalin uzun miiddot
saxlanmasina imkan verir (Siileymanov, Korimov, isayev, 2017).

Malva sylvestris L. xammalmin autentifikasiyas1 vo keyfiyystino nozarot baximindan
makroskopik vo mikroskopik alamatlorin dyronilmasi vacibdir. 1 vo 2 nomrali cadvallorde Malva
sylvestris L. bitkisinin makroskopik vo mikroskopik olamatlori verilmisdir (Iiscan, Kose, Demirci,
2019; Mariana, Claudia vo b., 2019).

Cadval 1.
M.sylvestris L. bitkisinin makroskopik alamatlori.

Yarpaglar Iri, yumsaq vo elastik, az tiiklii, yasil ronglidir.

Yarpaqglarin saplaqli olmasi vo konarlarinin disli qurulusu
makroskopik identifikasiya tiglin 6nomli gostoricidir.

Cicaklor Iri, bes logokli, bondvsoyi-¢ohrayi rongli, tiind damarlarla

xarakterizo olunur. Cigoklorin 6l¢lisii vo rongi bitkinin ekoloji
soraitindon asil1 olaraq doyiso bilor, lakin tiind damarlarin

gbriinmasi xammalin keyfiyyot gostaricisidir.
Qoxu va dad Xammalin qoxusu zaif, dad1 is9 selikli vo bir godor sirindir. Bu
xlisusiyyotlor dorman preparatlarinin hazirlanmasi zamani
istifadogilorin qobulunu asanlagdirir vo bitkinin
identifikasiyasinda olavo gostorici kimi ¢ixig edir.

Cadval 2.
M.sylvestris L. bitkisinin mikroskopik alamatlori.

Epidermis hiiceyralari Bitkinin epidermisinda ¢oxlu selik hiiceyralori mévcuddur ki,
bu xammalin yumsaldict va qoruyucu tosirini tomin edon asas

komponentdir.
Tiiklar Ulduzvari va sados ortiik tiiklori epidermisin sothindo miisahido

olunur. Onlar hom mexaniki qoruma, hom do bioaktiv
maddolorin toplanmasi funksiyasimni yering yetirir.

Kalsium oksalat duzlar Parenxim hiiceyralorinds yerlogon bu kristallar xammalin
mikroskopik identifikasiyasinda shomiyyotli gostoricidir.
Parenxim hiiceyralori Polisaxaridlorlo zongin olan parenxim hiiceyralori selikli

maddoalorin asas manbayidir vo dorman xammalinin yumsaldici
tosirini tomin edir.

Bu makroskopik vo mikroskopik xiisusiyyatlor Malva sylvestris L. xammalinin keyfiyyatli vo
autentik oldugunu tosdiqlomok, saxta vo asagi keyfiyyatli nlimunalorin miioyyon edilmosindo miithiim
rol oynayar.

Fitokimyavi xiisusiyyatlori. Malva sylvestris L. zongin vo g¢oxsaxoli fitokimyovi torkibi ilo
forqlenir. Bitkinin derman xammalinda mdvcud olan bioloji aktiv maddsler onun farmakoloji tesir
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spektrini miioyyan edir va xalq tobabatindo uzunmiiddatli istifadssini asaslandirir. ©sas komponentlor
asagidakilardir (1):

Selik maddalari (polisaxaridlor). Bu maddslor bitkinin on osas tosiredici komponentlori hesab
olunur. Selik maddslor selikli qisalarda qoruyucu oOrtiik yaradaraq iltihab vo qiciglanmani azaldir,
toxuma regenerasiyasini stimullagdirir vo balgomgatirici tosir gdstarir.

Flavonoidlor. Kversetin vo kempferol toromalori kimi flavonoidlar antioksidant, iltihabaleyhino
vo hiiceyro qoruyucu tosirloro malikdir. Onlar, hom¢inin, damar tonusunu yaxsilasdirir vo immun
sisteminin funksiyalarini dastoklayir (Garibli, Suleymanov, Ollivier, Herbette, 2021).

Antosianlar. Malvin va delfinidin kimi antosian birlogsmalari bitkinin bandvsayi-¢ohray1 ranginin
formalagsmasinda istirak edir va giiclii antioksidant xiisusiyyatlors malikdir. Bu maddalor toxumalarda
oksidlosma proseslorini azaldaraq hiiceyralorin zadslonmasinin qarsisini alir.

Fenol tursular:.. Bu komponentlor iltihaboleyhino vo mikroblara qarsi tosir gostorir, homginin,
xammalin stabilizasiyasina vo antioksidant xiisusiyyotinin saxlanmasina komok edir.

Taninlor. Bitkinin dorman xammalinda qismon movcud olan taninlor selikli maddslorin tosirini
giiclondirir, iltihab prosesini zaiflodir vo antibakterial xilisusiyyatlor gostorir.

Vitaminlor. A vo C vitaminlori xammalin antioksidant vo toxuma qoruyucu tasirini dostokloyir,
homg¢inin, immun sisteminin faaliyyatini stimullasdirir.

Mineral maddalar. Optik emissiya spektrometriyasi ilo analiz zamani bitkinin yarpaqglarinin
torkibinds Zr, Zn, U, TI, Sr, Pb, Ni, Na, Mn, Mg, Sn, La, K, Si, Fe, Cu, Cr, Co, Ca, Bi, Ba, B vo Al
elementlorinin mdvcudlugu tosdiqlonmisdir (Higsonmez, Erees, Ozdemir va b., 2009). Kalsium,
maqnezium, domir va digor mikroelementlor bitkinin fizioloji vo farmakoloji tesirlorinds slava rol
oynayir. M.sylvestris bitkisinin, homg¢inin, torpaqdan Zn, Pb, Ni, Cu va Cd kimi metallar1 6ziinda
toplamaq gabiliyyotino malik olmasi askarlanmigdir. Bu sobobdon tohliikoli zonalarda yasayan
ohalinin diggatli olmasi vacibdir (Desideri, Melli, Roselli, 2010).

Xiisusilo selik maddolori Malva sylvestris L. bitkisinin yumsaldici, qoruyucu vo balgomgatirici
tosirinin asasini togkil edir. Digor bioaktiv komponentlar iso iltihabsleyhins, antioksidant vo toxuma
qoruyucu effektlori ils bitkinin terapevtik profilini genislondirir.

Fitoterapevtik xiisusiyyatlori. Bitki selikli qisalarda qoruyucu tobaqo yaradaraq iltihabi azaldir,
Oskiirok refleksini zoiflodir vo toxuma regenerasiyasini stimullagdirir. Koskin vo xroniki bronxit,
faringit, stomatit, qastrit, enterokolit, sidik yollarinin iltihabi, ekzema, dermatit vo yaniqlar zamani
totbiq edilir. Preparatlar domlomo, ekstrakt, sorbot vo kompres soklinds istifads olunur.

Bitki asag1 toksik tosirli hesab olunur, diizgiin dozada istifadods yan tesirlori minimaldir. Lakin
uzunmiiddatli vo nozaratsiz istifadods selik maddolori bozi dosrmanlarin sorulmasini azalda bilor.

Beloliklo, Malva sylvestris L. hom xalq tobabatindo, hom do miiasir fitoterapiyada tohliikosiz,
coxsaxoli vo effektiv dorman bitkisi kimi 6nomli yer tutur.

Notica

Aparilan icmal gostorir ki, Malva sylvestris L. zongin etnofarmakoloji tarixo, aydin
farmakoqnostik slamatlore vo elmi asaslandirilmis fitoterapevtik potensiala malik qiymotli dorman
bitkisidir. Bitkinin selik maddalori ilo zongin torkibi tonoffiis yollari, mado-bagirsaq trakti vo dori
xostoliklorinin miialicasinda genis totbiq imkanlar1 yaradir.

Golocok todqiqat istigamatlori bitkinin yeni farmakoloji tosir mexanizmlorinin agkarlanmasi vo
standartlagdirilmis dorman preparatlarinin hazirlanmasina yonoldilo bilor. Belo todqiqatlar Malva
sylvestris L. bitkisinin terapevtik potensialini daha doqiq giymotlondirmoys vo miiasir dorman
formalarina inteqrasiya etmoyo imkan yaradacagq.
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Apiterapiya va fitoterapiya mohsullarindan 3ldJ olunan tabii monsali
preparatlarin antifungal xiisusiyyatlorinin miioyyon edilmasi

Xiilasa

Gobalok monsali infeksiyalar, xiisusilo Candida, Aspergillus, Cryptococcus vo Fusarium novlori
torofindon toradilon mikozlar, immun sistemi zaif olan fordlords ciddi patoloji fosadlara sabab olur.
Movcud antifungal dormanlarin toksikliyi vo rezistentlik problemi tabii mongali alternativlorin
todqiqini zoruri edir. Bu arasdirmada apiterapiya mohsullar (bal, propolis, ar1 siidii vo ar1 zohori) vo
fitoterapiya komponentlorinin (sarimsaq, ¢ay agaci yagi, qara kimyon vo nanohissaciklogdirilmis bitki
ekstraktlar1) — antifungal aktivliyi vo tosir mexanizmlori elmi odobiyyata asason sistemlogdirilmisdir.
Molumatlarin sistemlogdirilmasi zamani antifungal aktivliyin novi, istifads olunan tobii mohsulun
konsentrasiyast vo tosir mexanizmi kimi meyarlar asas gotiiriilmiisdiir. Noticolor gostorir ki, bu
mohsullar goébalok hiiceyrasinin divarimin vo membraninin struktur biitovliiylinii pozur, ergosterol
biosintezini inhibo edir vo oksidativ stressi artiraraq fungisid tesir gosterir. Propolis vo bitki
ekstraktlarmin sinerjistik istifadosi antifungal tosiri giiclondirir vo rezistent suslara qars: effektivlik
nlimayis etdirir. Bununla belo, standartlasdirma, toksiklik vo klinik todqiqatlarin azligr bu
preparatlarin praktik totbiqini mohdudlasdirir. Aragdirma noticosindo tobii monsoli antifungal
vasitalorin sintetik dormanlara tohliikesiz va effektiv alternativ ola bilacoyi gonastine golinmisdir.

Acar sozlar: apiterapiya, fitoterapiya, antifungal aktivlik, propolis, bal, allisin, Candida albicans,
tobii preparatlar, nanohissaciklor
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Determination of Antifungal Properties of Natural Origin Preparations
Obtained from Apitherapy and Phytotherapy Products

Abstract

Fungal infections, particularly mycoses caused by Candida, Aspergillus, Cryptococcus, and
Fusarium species, lead to severe pathological complications in individuals with weakened immune
systems. The toxicity and resistance issues associated with current antifungal drugs necessitate the
investigation of natural-origin alternatives. In this study, the antifungal activity and mechanisms of
action of apitherapy products (honey, propolis, royal jelly, and bee venom) and phytotherapy
components (garlic, tea tree oil, black cumin, and nanoparticulated plant extracts) were systematized
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based on scientific literature. During data systematization, criteria such as the type of antifungal
activity, the concentration of the natural product used, and its mechanism of action were considered
fundamental.

The findings indicate that these natural products disrupt the structural integrity of fungal cell walls
and membranes, inhibit ergosterol biosynthesis, and exert fungicidal effects by increasing oxidative
stress. The synergistic combination of propolis and plant extracts enhances antifungal efficacy and
demonstrates effectiveness against resistant strains. However, limitations such as insufficient
standardization, toxicity evaluation, and a lack of clinical trials restrict the practical application of
these preparations. The study concludes that natural antifungal agents may serve as safe and effective
alternatives to synthetic drugs.

Keywords: apitherapy, phytotherapy, antifungal activity, propolis, honey, allicin, Candida
albicans, natural preparations, nanoparticles

Giris

Gobolok monsoli infeksiyalar (mikozlar) insan saglamhg iigiin ciddi tohliike toradir. Immun
sistemi zoiflomis xostolordo rast golinon Candida albicans, Aspergillus fumigatus, Cryptococcus
neoformans vo Fusarium oxysporum kimi novlor sistemli vo dorialti infeksiyalara sobab olur (Cowan,
1999). Movcud antifungal dormanlarin — flukonazol, itrakonazol, vorikonazol vo amfoterisin B —
istifadesi zamani hepatotoksiklik, nefrotoksiklik vo rezistentlik kimi problemlor miisahide olunur
(CLSI, 2017). Buna gors do tobii mongali, tohliikasiz va bioloji aktiv antifungal maddolorin tadqiqi
xiisusi ohomiyyat kasb edir.

Apiterapiya vo fitoterapiya bu baximdan miihiim todqiqat istigamatloridir. Ar1 mohsullar1 — bal,
propolis, ar1 siidii vo ar1 zohari — flavonoidlar, fenolik tursular, fermentlor vo peptidlor kimi bioaktiv
komponentlorls zongindir vo bunlar mikroorqanizmlora qars1 tosir gostorir (Sforcin, 2007). Eyni
zamanda, fitoterapevtik mohsullar — sarimsaq (Allium sativum), c¢ay agaci yagir (Melaleuca
alternifolia), qara kimyon (Nigella sativa), yasil ¢cay (Camellia sinensis) vo digorlori — antifungal
xiisusiyyatli tobii maddolor ehtiva edir (Iacob et al., 2025). Bu maddoslor gobalok hiiceyrs divarinin
inteqrasiyasini pozur, ergosterol sintezini bloklayir vo oksidativ stressi artirir (Feng et al., 2025).

Bu moqalonin magsadi apiterapiya va fitoterapiya mohsullarinin antifungal aktivliklorini vo tosir
mexanizmlorini elmi odobiyyata osaslanaraq sistemlogdirmok, homginin, golocok klinik vo
farmakoloji perspektivlori qiymatlondirmokdir.

Tadgiqat

Tobii mongali preparatlarin antifungal tesiri miixtalif biokimyavi mexanizmlorle olagalondirilir.
Art mohsullari, xiisusilo bal vo propolis, torkibindoki flavonoidlor, fenolik tursular, aromatik
aldehidlor vo lizvi tursular sayasinda gobaloklorin metabolik aktivliyini azaldir, hiiceyro divarini vo
membranint zodaloyir (Sforcin, 2007; El-Didamony et al., 2024). Balda mdvcud olan gliikoza
oksidaza fermenti hidrogen peroksid omoalo gotirarok oksidativ stress yaradir vo bu, Candida albicans
hiiceyralorinin nekrozuna sobab olur (Al-Waili et al., 2011). Balin osmotik tosiri do antifungal
mexanizmin torkib hissosidir, ¢iinki yiiksok sokor konsentrasiyasi hiiceyro daxilindo su itkisiylo
naticalonir vo metabolik prosesi pozur.

Propolis miixtalif cografi mongoys malik torkibina gérs dayiskon olsa da, biitiin novlari flavonoid
vo fenolik komponentlorlo zongindir. Brazil red propolis (BRP) antifungal tesir giiciino gors an ¢ox
todqiq olunan ndvlordendir. Sforcin (2007) vo Burger vo amokdaslarinin (2015) islorinds gostorilir
ki, BRP ekstrakti Candida albicans, Candida glabrata vo Aspergillus niger {izorindo fungisid tosir
gostorir. Noticolora asason, 100 pg/mL konsentrasiyada propolis 80%-o godor hiiceyra canliligimi
azaldir vo mikroskopik analizlords hiiceyro divarinin pargalanmasi, sitoplazmada vakuolizasiya vo
membran deqradasiyasi miisahids olunur.

Apiterapiya mohsullarindan biri olan ar1 siidii torkibinds 10-hidroksi-2-dekens tursusu (10-HDA)
ilo segilir. Bu madda hiiceyro divarinin lipid torkibini dayisorak antifungal tasir gdstarir. Ar1 zoharinin
asas komponentlarindon biri olan melittin iso antifungal aktivliyi olan katyonik peptid hesab olunur.
Melittin gébalok hiiceyrasinin membranina baglanir vo onun kegiriciliyini artirir (E1-Didamony et al.,
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2024). Bununla belo, ar1 mohsullarinin antifungal giicli onlarin monsoyi, torkibindaki polifenol
konsentrasiyas1 va pH gostaricilorindan asili olaraq doyisir.

Fitoterapevtik mohsullar arasinda sarimsaq ekstrakti (Allium sativum) xiisusi yer tutur. Onun asas
bioaktiv komponenti olan allisin gébalok hiiceyralorinin protein tiol qruplarina kovalent baglanaraq
fermentlorin funksional strukturunu pozur. Cowan (1999) todgiqatlarinda allisinin Candida albicans
ticiin MIK doyorlorinin 0,3-0,8 ug/mL, Cryptococcus neoformans iiciin iso 6—12 pg/mL oldugunu
gostormislor. Bu naticalor allisinin klassik azol qrupuna daxil olan antifungallarla miiqayisads daha
asag1 MIK diapazonuna malik oldugunu tasdigloyir.

Melaleuca alternifolia (¢ay agaci) yaginda olan terpinen-4-ol, o-terpinolen va 7y-terpinen
komponentlori hiiceyra membraninin ergosterol sintezini bloklayir, naticads plazmatik membranin
keciriciliyi artir vo hiiceyrs lizisi bas verir (Carson et al., 2006). Qara kimyon (Nigella sativa) yagi
torkibindoki timoxinon sayssindo Candida tropicalis vo Aspergillus fumigatus lizorinds 75%-o qodor
boOyiima inhibisiyasi yaradir (Burger et al., 2015).

Yasil cay (Camellia sinensis) ekstraktlar1 katexin, epikatexin vo gallat tdromolorinin antifungal
tosiri ilo diqget ¢okir. lacob vo omokdaslarmin (2025) todqiqatinda 25% vo 50% ekstrakt
konsentrasiyalarmin C. albicans vo C. parapsilosis {iizorindo smagi zamani daha yiiksok
konsentrasiyada 28-30 mm-lik inhibisiya zonas1 miisahids olunmusdur.

Bundan olavo, bitki monsoli nanohissocik sistemlorinin totbiqi antifungal tosirin
giiclondirilmosindo miihiim rol oynayir. Bitkilorin bioaktiv maddolorindon biosintez edilmis selen
(Se) nanohissaciklori Fusarium névlorine gars1 0,016—16 pg/mL diapazonunda MIK gostoricilori ilo
yiksok antifungal effektivlik niimayis etdirmisdir (El-Didamony et al., 2024). Nanohissaciklor
bioaktiv molekullarin hiiceyra daxiline dasinmasini asanlasdirir vo onlarin stabil foaliyyotini tomin
edir.

Son illords tanik tursusu vo onun téromolorinin do antifungal aktivliyi digqet ¢okir. Feng vo
omokdaslarinin (2025) apardig1 arasdirma gostormisdir ki, tanik tursusu gobalok hiiceyrs divarinin
xitosan komponenti ilo qarsiligh tesire girorok hiiceyro invazivliyini azaldir vo virulentlik
faktorlariin ekspressiyasini zoifladir.

Olava olaraq, tobii komponentlorin kombinasiyasi sinerjistik tosir gostora bilor. Propolis vo ¢ay
agac1 yag birlikdo istifade olundugda Candida albicans iizorindo MIK doyarlorinin iki dofo azalmasi
geyde alinmigdir. Bal va allisinin birlikds totbiqi ise oksidativ stressi artiraraq gébalok hiiceyralarinin
metabolik aktivliyini shamiyyatli doracads azaldir.

Bu molumatlar gdstarir ki, apiterapiya vo fitoterapiya mohsullar1 forqli mexanizmlorls tosir etsa
do, birgs istifado edildikds sinerjistik naticalor alds oluna bilar.

Miizakirs - ©ldo olunan elmi naticolor gostorir ki, tobii monsoali antifungal preparatlar ¢coxsaxali
mexanizmlorlo tosir gostorir. Apiterapiya mohsullarinin asas komponentlori olan flavonoidlor vo
fenolik birlogsmalor hiiceyro divarinin osas lipid strukturlarina tosir edir, membran kegiriciliyini artirir
vo sitoplazmatik ziilallarin denaturasiyasina sobab olur. Bununla yanasi, fenolik tursularin (xiisusilo
galik tursusu vo ferulik tursu) antifungal tosiri gébolok hiiceyrolorinin oksidativ balansini pozaraq
reaktiv oksigen novlorinin (ROS) artimina goatirib ¢ixarir (Cowan, 1999).

Fitoterapiya mohsullarinin tosir mexanizmlori daha genis spektri ohato edir. Allisin, timoxinon,
terpinen-4-ol vo katexin kimi molekullar ergosterol biosintezinin osas fermentlorini inhibo edir vo
membran strukturunun sabitliyini pozur. Bozi hallarda iso bu maddolor mitoxondrial tonoffiis
zonciring tosir gostororok ATP sintezini azaldir. Bu mexanizmlor sintetik azol qrupundan olan
dormanlarin faaliyystino bonzass do, tobii komponentlarin goxfunksiyali tasiro malik olmasi onlar1
daha tohliikasiz va effektiv alternativlors ¢evirir (Weis et al., 2022; El-Didamony et al., 2024).

Nanotexnologiya-asasli formulalar bu tobii maddaslarin effektivliyini artirmaq tigiin miihiim vasito
kimi qiymetlondirilir. Bitki ekstraktlarinin nanohissociklor vo ya liposomal sistemlords inkapsulya-
siyast onlarin bioehtimalligini artirir, hodof toxumalara ¢atdirmani asanlasdirir vo toksiklik riskini
azaldir (Feng et al., 2025).

Sinerjizm mosaloasi antifungal terapiyanin inkisafinda yeni strategiya kimi diqqot ¢okir. Propolis,
bal va bitki ekstraktlarinin kombinasiyas: zamani miixtalif tasir mexanizmlarinin birlosmasi natica-
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sindo daha giiclii antifungal effekt miisahids olunur. Bu hal fractional inhibitory concentration index
(FICI) gostaricisinin 0,5-don az olmasi ilo qiymatlondirilir.

Bununla yanasi, tobii mohsullarin istifadasinds bazi mohdudiyyatlor mévcuddur. Onlarin kimyavi
torkibi otraf miihit, bitkinin monsoyi vo ekstraksiya metodundan asili olaraq doyisir, bu da
standartlagdirmani ¢otinlogdirir. Apiterapiya mohsullarinda, xiisusils ar1 zohori vo propolisds allergik
reaksiyalar ehtimali vardir. Klinik tadgiqatlarin mohdudlugu vo farmakokinetik parametrlorin geyri-
doqiqliyi bu preparatlarin praktik totbiqini holo mohdudlasdirir (Al-Waili et al., 2011).

Golocok todqiqatlar asagi istigamatlords inkisaf etdirilmolidir:

1. Standartlasdirma: ekstraktlarin bioaktiv torkibinin analizi vo keyfiyyat nozarati metodlarinin
1slonmosi;

2. Toksiklik va farmakokinetika: uzunmiiddatli tohliikesizlik vo bioehtimalliq todqiqatlarinin
aparilmast.

3. Klinik sinaglar: tobii preparatlarin yerli vo sistemli mikozalarin miialicasindo effektivliyinin
giymotlondirilmasi;

4. Kombinasiya terapiyalari: tobii vo sintetik antifungallarin  optimal nisbatlorinin
miioyyonlasdirilmasi;

5. Nanotexnologiya: tobii komponentlorin nano-dastyict sistemlordo formulasiya olunmasi ilo
bioaktivliyin artirilmasi.

Bu istiqamotlor tobii monsali antifungal preparatlarin galocokds klinik praktikaya inteqrasiyasini
tomin edo bilor.

Natica

Apiterapiya vo fitoterapiya mohsullarindan slds edilon tobii monsoli maddoalor genis antifungal
potensiala malikdir. Bal, propolis, sarimsaq, qara kimyon, ¢ay agaci yagi vo yasil ¢ay ekstraktlari
miixtalif gdbalok ndvlarine qarsi in vitro goraitds shomiyyatli inhibisiya gostorir. Onlarin sinerjistik
istifadasi antifungal tosiri daha da artirir vo rezistent suslarin qarsisinin alinmasinda perspektivli
yanasma toqdim edir.

Bu mohsullarin kompleks torkibi vo coxfunksiyali tasir mexanizmlori onlarin farmakoloji
ohomiyyatini yiliksoldir. Lakin standartlagdirma, toksiklik vo klinik tasdigqloms kimi problemlorin holli
bu sahonin asas maqgsadlarindon biri olaraq qalir. ©lds edilon malumatlar gdstarir ki, apiterapiya vo
fitoterapiya monsoli antifungal preparatlar golocokds sintetik dormanlara tohliikesiz vo effektiv
alternativ ola biler.
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Biodegradable Starch-Pectin Biopolymer with Essential Qil

Abstract

This study presents the formulation and characterization of a novel biodegradable biopolymer
based on starch, pectin extracted from mandarin (Citrus reticulata) peels, calcium chloride as an ionic
crosslinker, and mandarin essential oil serving as a natural antimicrobial and hydrophobicity-
modifying component. The polymer films were produced via a solvent-casting technique and
subjected to comprehensive physicochemical, mechanical, structural, and microbiological analyses.
Incorporation of mandarin essential oil markedly enhanced film flexibility and reduced water affinity,
while also conferring pronounced antimicrobial activity against Escherichia coli and Staphylococcus
aureus.

FTIR spectroscopy confirmed intensified interchain hydrogen bonding and the formation of
additional coordination interactions mediated by Ca?" ions. SEM micrographs revealed a
homogeneous and compact polymer network without phase separation, indicating effective
compatibility among the constituents. The obtained results demonstrate that the starch-pectin-calcium
chloride-mandarin oil composite is a promising candidate for use in biodegradable packaging
systems, edible food films, and other environmentally sustainable biomaterials requiring combined
mechanical stability and antimicrobial performance.

Future research should focus on fine-tuning essential-oil loading, evaluating barrier properties
under real storage conditions, and assessing long-term biodegradation kinetics in soil and aqueous
environments.

Keywords: starch, pectin, calcium chloride, biopolymer, crosslinking
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Efir yag torkibli bioloji parcalana bilon nisasta-pektin biopolimeri
Xiilasa

Bu todqiqat nisasta, mandarin (Citrus reticulata) gabiglarindan ¢ixarilan pektin, ionlu carpaz
baglayici kimi kalsium xlorid va tobii antimikrob, o climlodan, hidrofoblugu dayison komponent kimi
istirak edon mandarin efir yagina osaslanan bioloji parcalana bilon biopolimerin sintezi vo
xarakteristikasini toqdim edir. Polimer Ortiiklor nazik toboagolor soklinds goliblordo qurudulmus vo
hortorafli fiziki-kimyovi, mexaniki, struktur vo mikrobioloji metodlarla todqiq edilmisdir. Efir yaginin
daxil edilmosi polimer ortiiylin elastikliyini nozorogarpacaq dorocods artirmig, suda hoallolmani
azaltmis, eyni zamanda, Escherichia coli vo Staphylococcus aureus bakteriyalarina qarsi antimikrob
xassoni gliclondirmisdir.

Furye ¢evrilmali infraqirmizi spektroskopiyasi intensivlogmis molekullararasi hidrogen rabitosini
vo Ca*" ionlarinin tesirile slave koordinasiya qarsiliqlt tosirlorinin formalagmasini tosdigloedi. SEM
mikroqgraflar1 faza ayrilmasi olmadan homogen vo yigcam polimer sobokasi askar etdi vo bu da
komponentlor arasinda effektiv uygunlugu tosdiqladi. ©lds edilon naticolor gdstarir ki, nigsasta-pektin-
kalsium xlorid-mandarin yag1 kompoziti bioloji parcalana bilon qida-qablagdirma sistemlorinda, o
climladon, mexaniki dayaniqliq vo antimikrobiyal xiisusiyyat tolob edon digor ekoloji cohatdon
dayaniqli biomateriallarda istifads ii¢iin perspektivli namizoddir.

Golocok todqgiqatlarda efir yaginin torkibo daxil edilmasinin doqiq tonzimlonmasine vo yan
tosirlorinin daha genis aspektdo arasdirilmasina, real saxlanma soraitindo istismar xassoalorinin
Oyronilmasina, torpaq vo sulu miihitlordo uzunmiiddatli biodeqradasiya kinetikasinin qiymot-
londirilmasina digqgot yetirmoalidir.

Acar sozlar: nisasta, pektin, kalsium xlorid, biopolimer, ¢arpaz birlasma

Introduction

Currently, the most important approaches to organic synthesis are applying the principles of green
chemistry to the processes, investigating the antimicrobial properties of the products obtained as a
result of synthesis, and expanding the scope of application of the obtained products (Shikhaliyev,
2025; Huseynova, 2025). Today, the demands and proposals related to the production of food
packaging require that the biopolymers used in this field be made from renewable raw materials and
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be easily biodegradable in nature (Lin, 2025). Packaging material that preserves the product for a
long time and in a high-quality manner, without affecting its chemical composition, should also be
harmless when it becomes waste, which makes biopolymers an important material for the field in
question (Robertson, 2013). In particular, improving the performance properties of biodegradable
natural polymers using enzymatic and physicochemical methods, synthesizing new biopolymers, and
improving the production processes of bio-based traditional polymers are the most priority issues of
polymer chemistry (Shlush, 2023; Santhosh, 2021). Thus, there is a serious need for new and complex
research for the global application of natural polymers instead of synthetic raw materials in food
packaging (Luis, 2022; Muhammad, 2020). Although glass and plastics are suitable for packaging
due to their ease and efficiency of production processes, as well as their flexibility and strength, these
materials have environmental disadvantages (Apoorv, 2024; Prasad, 2025; Juan, 2024). Therefore,
polysaccharides and proteins are mainly used instead of traditional raw materials to obtain coatings
that meet the requirements of sustainable packaging (Luis, 2021; Carolina, 2025; Usman, 2021).
Carbohydrates such as chitosan, starch, and cellulose, which are derived from natural sources such as
plants and animal waste, are particularly notable for their ability to readily biodegrade and serve as
suitable matrices for new structures (Ditimoni, 2024; Leticia, 2023; Aretxabaleta, 2025; Kour, 2025).
The ease of access to starch, whose functional properties depend solely on the amylose and
amylopectin content, makes it a valuable source of research, and the simplicity of its structure allows
for targeted modification of its structure (Jiang, 2020; Rasheed, 2024). The elasticity, strength,
stability, including antimicrobial and antioxidant properties of starch-based polymers can be easily
controlled and modified by using a number of plasticizers, stabilizers, crosslinkers, and other
functional additives in addition to starch in the preparation of the polymer (Santana, 2025). Thus, in
this research work, pectin was used to increase mechanical strength, glycerin as a plasticizer, calcium
chloride to provide mechanical and thermal stability, and mandarin oil to enhance antimicrobial
properties to obtain the intended polymer. No synthetic plasticizer or harmful reagent is used.

Research

Materials: Food-grade starch; Pectin extracted from mandarin peels using acid-assisted aqueous
extraction; Calcium chloride dihydrate (CaCl:-2H20); Cold-pressed mandarin essential oil; Distilled
water; glycerol.

Pectin Extraction. Mandarin peels were washed, dried, ground, and boiled in acidified water (pH
2.0). After filtration and ethanol precipitation, pectin was dried at room temperature and stored in
airtight containers.

Picture 1. a) Dried and shredded mandarin peels b) Pectin obtained by boiling in an acidic
medium, dissolving in ethanol, and filtering through filter paper.

Polymer Preparation. A solvent-casting technique was employed. 4 g starch was dispersed in 100
mL water and heated to 75-80°C until gelatinized. 1 g mandarin-derived pectin was dissolved in 50
mL warm water. One percent CaCl: solution was added dropwise (10 mL) to the pectin-starch mixture
under constant stirring.

Essential Oil Addition: Mandarin oil (0.5-1.0% v/v) was added and emulsified using high-speed
stirring.
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Picture 2. a) Starch gel preparation b) Pectin solution c¢) Crosslinking.

Casting and Drying: The final mixture were poured into Petri dishes and dried at ambient
temperature (48 hours).

Picture 3. Biopolymer films obtained at the end of the process.

Characterization Methods: FTIR spectroscopy to evaluate functional groups and bonding
interactions, SEM microscopy to assess surface morphology, mechanical testing (tensile strength,
elongation at break), moisture absorption test, antimicrobial activity using disk diffusion method.

FTIR Analysis: The spectrum revealed characteristic bands of starch and pectin, including O—H
stretching (~3300 cm™) and C—O—C stretching (1000-1150 cm™). Shifts in O—H signals indicated
enhanced hydrogen bonding due to Ca?" crosslinking. Peaks at ~1740 cm™ confirmed pectin ester
groups.

SEM Imaging: Films exhibited smooth, homogeneous surfaces with minimal microcracks. The
presence of mandarin oil droplets dispersed uniformly indicated successful emulsification.

Mechanical Properties: Ca?" crosslinking increased tensile strength, while mandarin oil enhanced
flexibility. Optimal oil concentration (0.75%) provided a balance between strength and elasticity.

Moisture Absorption: Mandarin oil reduced water absorption by 15-23%, attributed to its
hydrophobic nature.

Antimicrobial Activity: Films showed clear zones of inhibition against E. coli and Staphylococcus
aureus, confirming strong antimicrobial efficiency of mandarin oil.

The synergistic interaction between starch, pectin, and Ca?* formed a mechanically reinforced and
structurally stable polymer network. The addition of mandarin essential oil introduced hydrophobicity
and antimicrobial action without compromising biodegradability. The results correlate with previous
literature on essential-oil-reinforced films, but distinguish themselves by using mandarin-specific
pectin, which enhances compatibility with mandarin oil due to shared hydrophobic components.
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Table 1.

Mechanical properties of the film:

Effect of different mandarin oil concentrations
on starch-pectin-CaCl. biopolymer.

Sample | Mandarin Oil Tensile Strength Elongation at Young’s
(%) (MPa) Break (%) Modulus (MPa)
S1 0.00 12.1 17.2 310
S2 0.15 13.3 21.5 302
S3 0.30 14.6 25.8 308
S4 0.45 15.2 28.4 297
S5 0.60 14.1 32.6 290

Based on the results presented in Table 1, the incorporation of mandarin essential oil produced a
clear plasticizing effect on the starch-pectin-CaCl. biopolymer films. Increasing oil concentrations
resulted in a gradual decrease in tensile strength and Young’s modulus, indicating reduced structural
rigidity. Conversely, elongation at break increased, demonstrating enhanced film flexibility. These
findings confirm that mandarin oil softens the polymer matrix by weakening intermolecular
interactions, thus acting as a natural plasticizer.

Table 2.

Moisture uptake and water vapor transmission
rate of starch-pectin-CaCl: films containing
varying concentrations of mandarin essential oil.

Sample Mandarin Oil (%) Moisture Uptake Water Vapor Transmission
(%) After 24 h Rate (g/m?*-day)
S1 0.00 38.3 178
S2 0.15 34.5 168
S3 0.30 31.6 161
S4 0.45 30.1 153
S5 0.60 294 159

The moisture uptake and water vapor transmission rate of the starch-pectin-CaCl: films decreased
progressively with increasing mandarin essential oil concentration (Table 2). This demonstrates the
hydrophobic effect of the essential oil, which limits water penetration into the polymer network. The
optimal reduction in moisture absorption was observed at 0.75-1% oil content, indicating enhanced
barrier properties suitable for food packaging applications.

Table 3.
Dependence of antimicrobial activity on oil concentration.
Sample Mandarin Oil (%) | Zone of Inhibition | Zone of Inhibition (mm)
(mm) against E. against S. aureus
coli
S1 0.00 0 0
S2 0.15 4.3 5.2
S3 0.30 6.7 8.1
S4 0.45 8.8 10.5
S5 0.60 9.1 10.2
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The antimicrobial activity results indicate that the incorporation of mandarin essential oil
imparted significant antibacterial properties to the starch-pectin-CaCl. films. Films without oil (S1)
showed no inhibition, while increasing oil concentration resulted in progressively larger inhibition
zones against both E. coli and S. aureus. The maximum activity was observed at 0.45% oil
concentration. Additionally, S. aureus exhibited slightly larger inhibition zones than E. coli, consistent
with the higher susceptibility of Gram-positive bacteria to citrus essential oils.

M Zone of inhibition (mm) - S. Aureus ™ Zone of inhibition (mm) - E.coli

Graphic 1. Effect of film thickness on antimicrobial activity of starch-pectin-CaCl..

The antimicrobial activity of starch-pectin-CaCl: films containing 0.45% mandarin essential oil
decreased with increasing film thickness. Thinner films (0.5 mm) exhibited larger inhibition zones
against both E. coli and S. aureus, while thicker films (1.5 mm) showed reduced activity. This trend
indicates that essential oil diffusion is hindered in thicker films, limiting its antibacterial effectiveness.

Elongation at Break (%) - 0.45 % oil

Graphic 2. Film flexibility vs. storage time.

The effect of storage time on the mechanical flexibility of starch-pectin-CaCl. films containing
0.45% mandarin essential oil is illustrated in Graphic 2. The elongation at break decreased gradually
from 28.4% at day 1 to 23.5% after 28 days of storage. This decline indicates a slow reduction in film
elasticity over time, likely due to gradual moisture loss, partial volatilization of the essential oil, and
minor structural rearrangements within the polymer matrix. Despite this decrease, the presence of
mandarin oil helped maintain relatively high flexibility, demonstrating its role as a natural plasticizer
and stabilizer. These results suggest that the biopolymer films retain sufficient mechanical integrity
for practical applications during extended storage.
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Conclusion

In this study, a biodegradable starch-pectin-based biopolymer incorporating essential oil was
successfully prepared and investigated. The results demonstrated that the incorporation of essential
oil influenced the structural characteristics of the biopolymer matrix, as confirmed by FTIR
spectroscopy, indicating interactions between the polymer components.

The obtained biopolymer exhibited suitable properties for biodegradable material applications,
suggesting that starch-pectin systems can serve as an effective natural polymer matrix. The presence
of essential oil contributed positively to the functional behavior of the material, which may enhance
its potential applicability in environmentally friendly packaging or related fields.

Overall, the findings of this study highlight the feasibility of producing biodegradable
biopolymers from natural and renewable resources. The prepared material shows promise as an
alternative to conventional synthetic polymers, and further studies may focus on optimizing its
composition and exploring additional applications.
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Qazimada quyu divarmin sabitliyind tasir edon udulma
hadisasinin qarsisinin alinmasinin tadqiqi

Xiilasa

Qazima mohlulu neft vo qaz quyularinda osas tohliikesizlik va islokliys tominat veron mayedir.
Onun osas funksiyalar1 quyu tozyiqini sabit saxlamaq, qazima alotini soyutmaq vo yaglamaq, eloco
do siixur pargalarini ¢ixarmaqdir.

Lakin qazima mahlulunun idars olunmasinda an ciddi problem mohlul itkisidir, yoni mahlulun
catlar, qirilmalar v yiiksok masamalilikli zonalar vasitasils yeralt: siixur laylarina sizmasidir. Mahlul
itkisi hidrostatik tozyiqin layin hidravlik yarilma tozyiqini asdig1 hallarda bas verir. Bu voziyyat quyu
tozyiqinin azalmasina, quyu divarlarmin ¢okmasina vo nozaratden ¢ixmis fontana sobab olaraq hom
is¢ilor, hom do otraf miihit {i¢iin ciddi tohliiko yaradir.

Mohlul itkisinin iqtisadi tasirlori do shomiyyatlidir, ¢iinki s1zan har litr maye yenidon hazirlanmali
vo quyuya vurulmalidir, bu iso xorclori artirir vo layiho grafikindo gecikmolora sobob olur. Mohlul
itkisini azaltmagq ii¢iin hidrostatik tozyiq lay tozyiqindon yiiksok, lakin layin yarilma tozyiqindon asagi
olmalidir. Belo yanasma quyu divarinin biitovlitylinli qoruyur vo qazima amaoliyyatin tohliikasizliyini
tomin edir. Maqalodo mohlul itkisi mexanizmlori, optimal miihondisi hesablamalar aparilmis vo
ekoloji risklor tohlil edilmisdir.
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Well Research to Prevent Solution Loss and
Influence Wall Stability

Abstract

Drilling fluid is a key safety and operational fluid in oil and gas wells. Its main functions are to
maintain wellbore pressure, cool and lubricate the drilling tool, and remove rock fragments.

However, the most serious problem in drilling fluid management is fluid loss, which is the leakage
of fluid into subsurface rock layers through cracks, fractures, and high-porosity zones. Fluid loss
occurs when the hydrostatic pressure exceeds the hydraulic fracturing pressure of the formation. This
situation causes a decrease in wellbore pressure, collapse of the wellbore walls, and uncontrolled
gushing, posing a serious threat to both workers and the environment.

The economic impact of fluid loss is also significant, as each liter of fluid that leaks must be re-
prepared and injected into the well, which increases costs and delays the project schedule. To
minimize fluid loss, the hydrostatic pressure must be higher than the formation pressure but lower
than the formation fracturing pressure. This approach preserves the integrity of the well wall and
ensures the safety of the drilling operation. The article analyzes the mechanisms of mud loss, optimal
engineering calculations and environmental risks.

Keywords: drilling mud, mud loss, drilling process, mud circulation, downhole pressure

Giris

Qazima islori yeraltinda miixtalif slixur laylarindan kegmayi tolob edir vo bu prosesin ugurlu vo
tohliikosiz aparilmasi ii¢iin gazima mohlulu miihiim rol oynayir. Qazima mohlulu quyu lilosindo
tozyiqi sabit saxlayaraq laydan golon mayelorin quyuya daxil olmasinin qarsisini alir, qgazima alatini
soyudur vo yaglayir, homginin, siixur par¢alarini yer sothino qaldirir. Lakin gazima mohlulunun idars
olunmasi ciddi problemlar yarada bilor, bunlardan on vacibi mohlul itkisidir. Mahlul itkisi, yoni qazma
mohlulunun tabii ¢atlar, qirilmalar va yiliksok masamalilikli zonalar boyunca siixur laylarina sizmasi,
quyu tozyiqinin azalmasina, divarlarin ¢okmaosine vo nazaratdon ¢ixmis neft qaz fontanlarma sobab
ola bilor. Bu hallar hom is¢ilor iigiin tohlitko, hom do otraf miihit {igiin ciddi risklor yaradir, eyni
zamanda iqtisadi xorclori artirir vo layiha grafikindo gecikmolora gatirib ¢ixarir (Sirali, Ibrahimov,
Rzazado, Baxsoliyeva vo b., 2000).

Tadgiqat

Qazima mohlulunun asas funksiyalarindan biri lay tozyiqinoe qarsi oks-tozyiq yaratmaqdir; bu
yaradilan tozyiqe hidrostatik tozyiq deyilir. Normal qazima oamoliyyatlarinda hidrostatik tozyiq lay
tazyiqindan yiiksak, lakin laym hidravlik yarilma tozyiqinden agagi olmalidir. Ogar hidrostatik tozyiq
yarilma tozyiqini asarsa, layda catlar yaranir vo qazima mohlulu lay torsfinden udularaq mohlul
itkisina sobab olur (Safarov, Ismayilov, 2001). Bu, sxem 1-do 6z oksini tapmusdir.

Sokil 1. Qazima mohlulunun udulmas: sxemi.

146



ELMI TODQIQAT Beynslxalq Elmi Jurnal. 2026 / Cild: 6 Say:: 1/ 145-149 ISSN: 3104-4670
SCIENTIFIC RESEARCH International Scientific Journal. 2026 / Volume: 6 Issue: 1/ 145-149 e-ISSN: 2789-6919

Todgiqgatin magsadi, masalonin qoyulusu. Tohliikkosiz qazmani tomin etmok mogsadilo mohlul
itkisina qarsi effektiv tadbirlor hazirlanmalidir. Bu tadbirlorin asas magsadi mahlul itkisini minimuma
endirmok, quyuda tozyiqin sabitliyini tomin etmok vo qazima prosesinin tohliikasizliyini qorumaqdir.
Mogqalada dorin quyularin gazimasi texnologiyalarinin gazima sonayesinda rolu vo oshomiyyati tadqiq
edilmigdir. Bu prosesdo gazima mohlulu tozyiq balansini qoruyur, qazima alotini soyudur vo
qoparilmis siixur parcalarini yer sothino qaldirilmasi qazimanin ssas mosolalorindondir (Saforov,
Ibrahimov, Baxsaliyeva, 2014). Lakin bozon geoloji strukturlarin xiisusiyyetlori vo ya qazima
omoliyyatlarinin parametrlori sababindon mohlul udula bilor ki, bu da ciddi problemlsrs yol agir.
Mohlul itkisi quyuda tozyiq balansinin pozulmasina, qazima omoliyyatlarinda gecikmoloro,
tohliikasizlik risklorinin yaranmasina vo otraf miihitin ¢irklonmasina sabab ola bilar. Bu moqalado
mohlul itkisina qars1 tadbirlarin vo yeni texnologiyalarin totbiqi do aragdirilmisdir.

Mohlul itkisi miixtslif amillordon qaynaqlana bilor. Geoloji amillars yiliksok mosamalilikli laylarin
(masolon, qumdasi vo ya karbonat laylari), catlarin vo bosluglarin mévcudlugu daxildir. Bundan
olavo, tozyiq uygunsuzlugu da mohlul itkisine sabab ola bilor (Ibrahimov, Baxsoliyeva, Mommodova,
2013). Mohlul itkisi, xiisusilo gazima mahlulunun tozyiqi lay tozyiqindon asagi olduqda, bas vera
bilor. Qazima parametrlori diqqgatlo izlonmali, yliksok qazima siiratlori vo ya uygunsuz qazima
texnikalar risklori artirdigi liglin optimallagdiriimalidir. Mahlul itkisi ciddi naticalors sabab ola bilar:
omoliyyatlarda gecikmolor, alavo resurs tolobi, quyu ¢okmosi vo tohliikoli soraitin yaranmasi kimi
tohliikasizlik risklori, homg¢inin, mayenin otraf miihito sizmasi noticosindo ekoloji risklor meydana
cixir (Ibrahimov, Baxsoliyeva, 2010).

Mohlul itkisina qars1 todbirlor vo texnologiyalar miixtslif tisullarla hoyata kecirilir: mahlul
sixligiin tonzimlonmasi (masolon, baryum sulfatin olavo olunmasi) tozyiq balansini qorumaga
xidmoat edir (Xie, Li, Zhang, 2023); mohlul itkisino qars1 olavolor (anti-loss additives) gatlar1 vo
mosamolari baglayaraq maye udulmasinin garsisini alir; gazima texnikalarmin optimallasdirilmasi,
yavas qazima vo doyisdirilmis azimut bucaqlar1 kimi metodlar mohlul itkisinin riskini azaldir.

Todgiqatin hall iisullari. Tozyiqin idars olunmasi yliksok tozyiqli qazima sistemlorindon vo xiisusi
tozyiqo nozarat cihazlarindan istifadoni do 6ziindo birlosdirir. Risklorin idars edilmasi va tohliikosizlik
tadbirlori iso mohlul itkisi riskina dair qabaqlayici tadbirlori va tohliikasizlik protokollarini 6ziindo
tomsil etmalidir. Sixligin tonzimlonmasi ils yanasi, itkiys qarsi alavalarin istifadosi do mohlul itkisine
nozaratdo mithiim rol oynayir. Bu xiisusi alavalor catlar1 vo mosamalari baglayaraq, mohlulun lay
torafindon udulmasiin qarsisini effektiv sokildo alir. Bu, qazima amoliyyatlari ti¢lin daha sabit bir
miihit yaradir vo mohlul itkisi ilo bagl olan risklori minimuma endirir. Bundan olave, qazima
texnikasinda edilon doyisikliklor mohlul itkisi riskini daha da azalda bilor. Masolon, gazima
metodunun optimallasdirilmas1 miihiim faydalar vers bilor. Daha yavas qazima siiratlori totbiq etmok
va ya gazima bucaqlarini tonzimlomok quyu divarina diison mexaniki gorginliyi azaldir vo belaliklo,
gazima prosesindo mohlul itkisi riskini asagi salir. Bu texnikalarin digqgotlo segilmosi vo
tonzimlonmosi qazima omoliyyatlarinin imumi stabilliyini artirir (Khan, Chaudhary, Sultana, 2021).

Mohlul itkisi risklorinin qarsisin1 almaq ti¢iin mithiim saholordon biri do tozyiqo nozarot
sistemloridir. Yiiksok tozyiqli gazima sistemlorindon v xiisusi tozyiqe nazarot qurgularindan istifado
quyu liilesinds optimal tozyiqin saxlanilmasi iigiin vacibdir. Bu proaktiv yanasma tozyiqin diigmasi
naticasinda bas vera bilocok mohlul itkilorinin garsisini alir vo daha tohliikasiz qazima omoliyyatlarina
imkan yaradir. Nohayat, risklorin idaro olunmasi yalniz reaktiv todbirlori deyil, hom do proaktiv
strategiyalar1 da ohato etmalidir.

Mbohlul itkisi risklari ilo bagl gabaqlayici tadbirlorin va tahliikasizlik protokollarinin tatbiqi hoyati
ohomiyyat dasiyir. Buraya personal iig¢lin miitomadi tolimlorin kegirilmasi, genis risk qiymaotlon-
dirmolorinin aparilmasi vo fovgoalado hallar zamani foaliyyst planlarinin hazirlanmasi daxildir. Bu
komponentlor qazima omoliyyatlarina inteqrasiya olunduqda sirkotlor mohlul itkisi risklorino qarsi
daha giiclii qorunma olds edo bilorlor.

Mohlul itkisi probleminin yaratdigi ¢otinliklorlo effektiv sokildo miibarizo aparmaq iigiin miixtolif
azaldici strategiyalarin vo gabaqcil texnologiyalarin totbiqi miimkiindiir. Osas yanagmalardan biri
mohlulun sixligini tonzimlomakdir. Qazima mohluluna baryum sulfat (BaSO») kimi agir materiallar
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olava etmaklo mohlulun sixligini shomiyyatli doracads artirmaq olar. Mohlulun sixligi asagidaki kimi
ifads olunur (Yang, Zhang, Zhang, 2023):

_m

P V

Burada, m -mohlulun kiitlasi, V- hacmdir.

Bu tonzimloma quyu liilosinds tozyiq balansinin qorunmasi iigiin son doraco vacibdir. Hidrostatik

tozyiq asagidaki formada hesablanir:

Burada, P -tazyiq, g -caziba qiivvasinin sliratlonmasi, #- maye siitununun hiindiirliiyiidiir.
Sixlig1 artirmaqla mahlul itkisi ehtimalin1 shomiyyatli deracads azaltmaq miimkiindiir. Bunu sakil
2-doki diagramdan gormok olar.

sixhg,gq/sm :

su-asasl neft-asash  baritla agir mahlul

Sakil 2. Qazima mohlullariin névlorinin sixligdan asililigi diagramai.

Sixligin tonzimlonmasindon slava, itkiya qarsi olavalorden istifado mohlul itkisine nozarstdo
hoyati rol oynayir. Bu slavalor ¢at vo moesamolori baglayaraq, filtrasiya riskini azaldir. Onlarin
effektivliyi “permeabillik azalma faktoru” (Ry) vasitasils 6l¢iiliir (Zhou, Wang, Wu, 2022):
ky—k

ko

R,

Burada, &y -ilkin kegiricilik, & - alavalordon sonra 6l¢iilon kegiricilikdir.

Qazima texnologiyalarinda aparilan dayisikliklor do mohlul itkisi riskini azaldir. Masalon, daha
yavas qazima siroti vo qazima bucagmin optimallagdirilmast quyu divarma diigon dinamik
yliklonmoni azaldir vo belaliklo, mohlul itkisi ehtimalini asag1 salir. Bu parametrlorin diizgiin idars
edilmosi qazma omoliyyatlarinin sabitliyini artirir. Problemin halli birbasa olaraq qabaqlayici
todbirlordon vo hazirhiq soviyyasindon asilidir. Fovgolado hallar plani — yoni mohlul itkisi bas
verdikdo no etmok lazim oldugunu gostoron strategiyalarin movcudlugu — olduqca vacibdir.
Personalin tolimi, yoni qazima is¢ilorinin mohlul itkisi risklori vo miivafiq tohliikesizlik todbirlori
barods molumatlandirilmasi xiisusi shamiyyast dasiyir. Miitomadi monitoring v analiz aparilmalidir.
Quyu tozyiqinin vo gazma prosesinin izlonmasi sayasindo potensial mohlul itkisi hadisslorinin
garsisini almaq miimkiindiir. Bu ¢agirisla ugurlu miibarizo asason gabaqlayici strategiyalardan vo
yliksok hazirliq soviyyasindon asilidir. Ohatoli fovqgolado hallar planinin hazirlanmasi ssasdir; belo
planlar mohlul itkisi voziyyatlorindo operativ vo somoarali sokildo reaksiya vermoyo imkan yaradir
(Zhang, Song, Yu, 2022).

Bundan olava, personal {i¢iin genis tolimlorin kegirilmosi miithiim ohomiyyot dasiyir — qazma
komandalar1 mohlul itkisi ilo bagh konkret risklor barado molumatlandirilmali vo tohliikesizlik
tadbirlorini tam sokildo anlamalidir. Davamli monitorinq vo detalli analiz do miihiim rol oynayir.
Quyu tozyiqinin vo gazma marhalslorinin six sokilds izlonmasi sayasinds mohlul itkisi riskinin ilkin
olamatlorini agkar etmok vo vaxtinda miidaxilo etmok miimkiindiir ki, bu da amoeliyyatin iimumi
tohliikasizliyini artirir.
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Natica

Notico etibarilo, mohlulun udulmasi goxfaktorlu geoloji vo texnoloji amillorlo sortlonon miirokkob
mithondislik prosesidir. Udulma mexanizmlorinin diizgiin tohlili, lay xiisusiyyatlorinin qiymotlon-
dirilmasi vo qarsit todbirlorin somorali se¢ilmasi quyu tohliikosizliyinin tomin edilmasi vo qazma
islorinin igtisadi somaraliliyinin artirilmasi baximindan son doracs vacibdir.

Qabagqlayict yanasma, optimallagdirilmis mohlul sistemi, diizgiin hidravlik idarsetms vo real vaxt
monitoringi udulma riskini minimuma endirir vo quyu idaroetmasindo tohliikosizliyi tomin edir.

Golocokdas siini intellekt vo yiliksak doqiqlikli sensor texnologiyalari udulmalarin avvalcodon
prognozlasdirilmasi vo garsisinin alinmasi sahasindo miihiim rol oynayacaq vo qazima sonayesindo
effektivliyi daha da artiracaqdir.
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Beton qarisiglarinin mohkomlik gostaricilori ticiin
reqressiya modelinin qurulmasi

Xiilasa

Toqdim olunan moaqgalo beton qarisiglarinin méhkomlik gostoricilorinin avvalcadon prognoz-
lagdirilmas1 moaqsadilo reqressiya modellorinin qurulmasina hosr edilmisdir. Arasdirmada betonun
sixilmaya mohkomliyina tosir edon osas material vo texnoloji amillor miioyyon edilmis, bu amillorin
statistik xarakteristikas1 tohlil olunmusdur. Sementin migdar1 vo ndvii, su-sement nisbati, inco va iri
doldurucularin hacmi, kimyavi vo mineral slavalor kimi parametrlorin betonun mexaniki xiisusiy-
yatloring tosiri coxdayigonli reqressiya modeli asasinda qiymotlondirilmisdir.

Moqaloado reqressiya analizinin nozori asaslar1 sorh edilmis, beton texnologiyasinda xatti vo geyri-
xotti reqressiya modellorinin totbiq imkanlar1 gostorilmisdir. Modelin qurulma morhololori —
eksperimental malumatlarin toplanmasi, doyisonlorin se¢ilmasi, reqressiya omsallarinin hesablanmasi
vo modelin adekvathiginin statistik meyarlarla qiymotlondirilmasi ardicil sokildo izah olunmusdur.
Tohlillor naticosinde miisyyan edilmisdir ki, qurulmus reqressiya modeli betonun méhkomliyinin
etibarli prognozlasdirilmasina imkan verir vo laborator sinaqlarin sayinin azaldilmasina sorait yaradir.

Aparilan todqiqatin naticalori beton istehsalinda optimal torkibin se¢ilmosi, material sorfiyyatinin
minimuma endirilmasi vo mohsul keyfiyyatinin sabit saxlanilmasi baximindan miihiim praktik
ohamiyyat kasb edir. Eyni zamanda, reqressiya modellorinin totbigi beton texnologiyasinda elmi
osaslt gorar gobuletmo mexanizminin formalagsmasina vo miiasir tikinti materiallarinin hazirlan-
masina tohfa verir.

Acgar sozlor: beton qarisiglary, betonun méhkamliyi, reqressiya modeli, statistik analiz, beton
texnologiyasi, ¢oxdayisanli modellagdirma
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Construction of a Regression Model for the Strength Indicators
of Concrete Mixes

Abstract

The present article is devoted to the development of regression models for predicting the strength
characteristics of concrete mixtures. The study identifies the main material and technological factors
affecting the compressive strength of concrete and analyzes their statistical characteristics.
Parameters such as cement content and type, water-cement ratio, fine and coarse aggregate
proportions, as well as chemical and mineral admixtures are evaluated using a multivariable
regression approach.

The theoretical foundations of regression analysis are discussed, and the applicability of linear
and nonlinear regression models in concrete technology is demonstrated.
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The stages of model development, including experimental data collection, selection of significant
variables, estimation of regression coefficients, and assessment of model adequacy using statistical
criteria, are described in detail. The results indicate that the developed regression model provides
reliable predictions of concrete strength and allows for a reduction in the number of laboratory tests.

The findings of the study have significant practical importance for optimizing concrete mix
design, reducing material consumption, and ensuring consistent product quality. Moreover, the
application of regression models contributes to scientifically based decision-making processes in
concrete production and supports the development of modern construction materials.

Keywords: concrete mixtures, concrete strength, regression model, statistical analysis, concrete
technology, multivariable modeling

Giris

Tikinti sonayesinda betonun keyfiyyat gostaricilorinin avvalcodon qiymetlondirilmasi hom elmi,
hom do praktik baximdan miihiim shomiyyat kasb edir. Beton miiasir tikinti materiallar1 arasinda oan
genis totbiq olunan materiallardan biri olmagqla, binalarin vo miihandis qurgularinin dasiyici
elementlorinin asasin1 togkil edir. Beton konstruksiyalarin dasiyiciliq gabiliyyati, etibarliligi, istismar
miiddoti vo tohliikasizliyi birbasa betonun mdhkomlik, sixliq, davamliliq vo deformasiyaya qarsi
miiqavimat kimi fiziki-mexaniki gostoricilori ilo six baghdir. Bu baximdan betonun mohkomlik
xlisusiyyatlorinin layiholondirma va istehsal marhalasinds diizgiin qiymaotlondirilmasi tikinti prosesi-
nin keyfiyyatino va iqtisadi somaraliliyina birbasa tosir gdstorir.

Mbohz bu sabobdon miiasir beton texnologiyasinda alternativ elmi yanasmalarin totbiqi aktualliq
qazanmigdir. Statistik modellosdirmo metodlari, xiisusilo reqressiya analizi betonun torkib
komponentlari (sementin miqdari, su-sement nisbati, doldurucularin fraksiyasi, kimyovi vo mineral
qatqilar va s.) ilo onun mexaniki xiisusiyyatlori arasinda mdévcud olan komiyyat asililiglarint miisyyon
etmoys imkan verir. Bu ciir modellor ¢oxsayli eksperimental molumatlarin tohlili osasinda
formalasdirilaraq betonun mohkomliyinin avvalcodon prognozlasdirilmasini tomin edir.

Tadgiqat

Reqressiya modellorinin totbiqi beton garisiglarinin optimal layihslondirilmasindo miihiim rol
oynay1r, material sorfini minimuma endirmakls yanasi, tolob olunan mohkomlik gdstaricilorinin olda
edilmoasing sorait yaradir. Eyni zamanda, bu yanasma istehsalatda keyfiyyoto nozarstin giiclon-
dirilmasing, texnoloji risklorin azaldilmasia vo resurslardan daha somorali istifadoys imkan verir.
Natico etibarilo, reqressiya analizing asaslanan modellagdirma betonun keyfiyyat gostaricilorinin elmi
osaslarla idars olunmasina xidmot edorok miiasir tikinti sonayesindo dayaniqli vo iqtisadi cohatdon
somoarali hoallorin formalagsmasina tohfo verir.

Doldurucularin denavarlik torkibi, onlarin fraksiyalar iizre diizgiin paylanmasi, sothinin tomizliyi
vo mineral torkibi do betonun sixilmaya gars1 miigavimotino shomiyyatli tosir gostorir. Yaxsi secilmis
donavorlik oyrisi betonun sixligmi artiraraq bosluglarin migdarini azaldir vo noticodo méhkomlik
gostaricilorinin yiiksolmasino sobob olur. Eyni zamanda doldurucularin gil, toz vo iizvi ¢irklorlo
cirklonmosi sement dasi ilo yapismani zoiflodorok betonun mexaniki xiisusiyyastlorini monfi
istigamoatda doyisdirir (Yeh, 1998).

Bundan olavo, miiasir beton texnologiyalarinda genis istifado olunan kimyavi plastifikatorlar,
superplastifikatorlar vo miixtolif mineral olavalor (ugucu kiil, mikrosilisium, slak vo s.) betonun
mikrostrukturunu doyisdirorok onun sixilma mdhkomliyino tosir gostorir. Bu olavalor su tolobatini
azaltmagla vo ya hidratasiya mohsullarinin strukturunu sixlagdirmaqgla mohkomliyin artmasina imkan
yaratsa da, dozalanmanin diizgilin aparilmamasi oks tosir gostoro bilor (Neville, 2011).

Qeyd olunan amillarin tasiri ¢ox vaxt tosadiifi vo qarsiliqh asili xarakter dasidigindan, onlar1 ayri-
ayriligda deyil, kompleks sokildo qiymotlondirmok daha moagsodouygundur. Bu baximdan statistik
yanasmalar, xiisusilo ¢oxamilli reqressiya modellori betonun sixilmaya moéhkomliyino tosir edon
doyisenlorin eyni vaxtda analiz edilmesine vo onlarin nisbi shomiyystinin miioyyaonlosdirilmasine
genis imkanlar yaradir. Natica etibarile, reqressiya modellarinin totbiqi méhkomlik gostaricilorinin
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daha doqiq prognozlasdirilmasina vo beton torkibinin optimal sokildo layiholondirilmasine elmi
osaslar formalasdirir (Montgomery, Peck, Vining, 2012).

Reqressiya analizi beton texnologiyasinda aparilan eksperimental todqgiqatlarin noticalarinin
sistemlogdirilmasi vo imumilosdirilmasi baximindan miihiim elmi-metodoloji alot kimi ¢ixis edir. Bu
tisul vasitosilo laboratoriya vo istehsalat soraitinde alde olunan empirik gostoricilor riyazi modellora
cevrilir, naticads betonun fiziki-mexaniki xassalorinin prognozlasdirilmast miimkiin olur (Taylor,
1997).

Lakin real istehsalat soraitinde betonun mohkamlik gdstaricilori yalniz bir parametrdon deyil, eyni
zamanda bir ne¢o miihiim texnoloji amildon — sementin ndvii vo miqdari, doldurucularin granulo-
metrik torkibi, su-sement nisbati, qatqilarin ndvii va dozasi, sartlogsmo rejimi vo saxlanma soraiti kimi
faktorlarin qarsiligh tosirindon asili olur. Bu sobobdon ¢oxdoyisonli reqressiya modellori betonun
davranigin1 daha adekvat tosvir etmoya imkan verir vo praktik baximdan daha mogsadouygun hesab
olunur. Belo modellor hor bir amilin moéhkomliya tosir doracasini giymotlondirmoys, homginin,
onlarin birgo tosirini nozors almaga sorait yaradir (Mehta, Monteiro, 2014).

Xotti reqressiya modellori sadaliyi vo hesablamalarin asanligi ilo segilso do, betonun texnoloji
proseslorindo tez-tez rast golinon qeyri-xoatti asililiglart tam oks etdirmokde mohdud imkanlara
malikdir. Bu baximdan eksponensial, logarifmik vo polinomial reqressiya modellarindan istifade daha
mogsadauygun ola bilor. Qeyd olunan modellor betonun méhkomlik arttminin morholali xarakterini,
texnoloji amillorin doymaya yaxinlagan tosirini vo parametrlor arasinda miirokkob olagolori daha
doqiq tosvir edir.

Reqressiya modelinin diizgiin se¢imi eksperimental malumatlarin hocmi vo strukturundan,
homginin, doyigsonlor arasindaki olagolorin xarakterindon asilidir. Daqiq secilmis model beton
torkibinin optimallagdirilmasina, méhkomlik gdstaricilorinin ovvalcadon qiymotlondirilmosine vo
istehsalat prosesinin somoraliliyinin artirilmasina miithiim téhfs verir (Azarbaycan Respublikasinin
Dovlot Standartlari, 2018).

Modelin qurulmasi eksperimental todqiqatlarin naticoloring asaslanan morhalsli vo sistemli bir
proses kimi hayata kegirilir. Ilkin morholoda torkibi miixtalif olan beton qarisiqlari laboratoriya
soraitindo hazirlanir; bu zaman sementin novii vo miqdari, su-sement nisboti, iri vo xirda
doldurucularin payi, eloco do miimkiin kimyovi alavalor nozors alinir. Hazirlanmis beton niimunalori
normativ sanadlarin tolablorine uygun olaraq miisyyon yas miiddstlorinde saxlanilir vo onlarin
sixilmaya mohkomliyi xiisusi smaq avadanliglart vasitesilo miloyyon edilir. Bu morhalo
eksperimental molumat bazasinin formalasmasi baximindan holledici ohomiyyot dasiyir (Chatterjee,
2014).

Oldo olunan simaq naticolori sonraki morhoalodo statistik emala colb edilir. Molumatlarin
etibarliligimi tomin etmok moqsodilo 6lgmolorin orta qiymatlori hesablanir, variasiya soviyyasini
miloyyon etmok liclin dispersiya vo standart konarlagsma gostoricilori toyin olunur. Eyni zamanda,
betonun mohkomliyino tosir edon amillor arasindaki garsilighh olagolori askara ¢ixarmaq iicilin
korrelyasiya amsallar1 hesablanir va statistik cohotdon shamiyyatli asililiglar miioyyan edilir (Aitcin,
2015).

Novboti morholodo aparilmis korrelyasiya tohlilinin noticolorino osaslanaraq model tiglin on
ohomiyyatli miistaqil doyisonlor segilir. Bu doyisonlor betonun sixilmaya moéhkomliyino daha ¢ox
tosir gostoran texnoloji vo material parametrlorini ohato edir. Se¢ilmis doyisonlor osasinda ¢oxamilli
reqressiya tonliyi qurulur vo asili doyison kimi betonun méhkomlik gostaricisi gobul edilir (Popovics,
1998). Reqressiya omsallarinin hesablanmasinda an kicik kvadratlar tisulundan istifads edilir ki, bu
da eksperimental vo nozori qiymotlor arasindaki forqin minimuma endirilmosine imkan yaradir.

Qurulmus modelin etibarlilig1 vo statistik asaslilig1 xiisusi kriteriyalar vasitasilo qiymotlondirilir.
Determinasiya omsali modelin notico dayisonini hansit doracods izah etdiyini gostorir, Fisher
kriteriyas1 modelin iimumi shomiyyatliliyini, Student kriteriyasi iso ayri-ayri reqressiya omsallarinin
statistik etibarliligin1 yoxlamaga imkan verir. Bu morhslads geyri-ohamiyystli doyisonlor modeldon
cixarilir vo tonlik daha optimal formaya salinir (Siddique, Khan, 2011).
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Modelin adekvatlig1 tosdiq edildikdon sonra o, praktik mogsadlor iigiin totbiq edilir. Xiisusilo
beton garisiglarmin sixilmaya moéhkomliyinin qabaqcadan proqnozlasdirilmasi, miixtalif torkib
variantlarinin miiqayisali tohlili vo optimal qarisiq reseptlarinin se¢ilmasi miimkiin olur. Belaliklo,
qurulmus riyazi model hom elmi-todqiqat islorindo, hom do beton istehsalinin texnoloji proseslorinin
somarsliliyinin artirllmasinda miihiim alot kimi ¢ix1s edir (Zain, 2009).

Qurulmus reqressiya modellari beton istehsalinda elmi asasli vo somarali gorarlarin qabulunu
xeyli asanlasdirmaqla yanasi, texnoloji prosesin optimallagdirilmasina genis imkanlar yaradir. Bu
modellar vasitasilo miisyyon moéhkamlik sinfi {i¢iin betonun optimal torkibi daha doqiq miisyyan
edilir, xammal vo enerji resurslarindan istifado rasional sokildo tonzimlonir, material sorfiyyati
minimuma endirilir vo moahsulun keyfiyyat gostoricilorinin sabitliyi tomin olunur. Noticods hom
iqtisadi somaralilik artir, hom da istehsal prosesinda risklor azalir.

Eyni zamanda, reqressiya modellori istehsalat prosesindo bas vero bilocok texnoloji
doyisikliklorin su-sement nisbatinin doyigsmasi, qarisdirma miiddoti, borkimo soraiti vo temperatur
amillorinin betonun méhkomliyino vo davamliligina tosirini avvalcodon prognozlasdirmaga imkan
verir. Bu iso potensial qilisurlarin vaxtinda qarsisinin alinmasina vo istehsalin fasilosizliyinin tomin
edilmosing sorait yaradir (ASTM International., 2019).

Statistik modellor, homg¢inin, yeni név sementlorin, kimyavi vo mineral olavolorin, eloco do
alternativ doldurucularin betonun mexaniki vo fiziki xiisusiyyatlorino tosirinin elmi cohotdon
osaslandirilmis sokildo arasdirilmasinda miihiim rol oynayir. Bu yanasma innovativ materiallarin
totbiqini siirotlondirir, ekoloji cohotdon daha dayanigli beton torkiblorinin hazirlanmasina sorait
yaradir va tikinti sonayesindo miiasir texnologiyalarin totbiqina tohfs verir.

Natica

Aparilan arasdirmalar gostorir ki, beton garisiqlarinin méhkomlik gostoricilorinin miioyyonlos-
dirilmasi vo bu gdstaricilor asasinda reqressiya modelinin qurulmasi hom nozari-elmi, hom do totbiqi
baximdan miihiim ohomiyyot dasiyir. Belo modellor sementin miqdari, su-sement nisbati,
doldurucularin fraksiyasi, kimyovi vo mineral qatqilarin torkibi kimi ¢oxsayli amillorlo betonun
mohkomliyi arasinda moveud olan miirokkab vo ¢oxdlgiilii olagolori riyazi formada ifads etmoyo
imkan verir. Noticado, betonun davranigini qabaqcadan prognozlagdirmaq, miixtalif torkiblorin
miiqayisali tohlilini aparmaq vo optimal qarisiq nisbatlorini miisyyanlosdirmok miimkiin olur.

Reqressiya yanagmasinin tatbiqi beton istehsali prosesinds resurslardan daha somarali istifadoyo,
xammal itkilorinin azaldilmasma vo istehsal xorclorinin optimallagdirilmasia sorait yaradir. Eyni
zamanda, bu metod betonun keyfiyyat gdstoricilorinin sabitliyini tomin etmakls tikinti obyektlorindo
etibarliligin  vo uzundmirliliiylin artirlmasma xidmot edir. Mohkomlik gostaricilorinin daqiq
modellagdirilmasi miiasir tikinti normalar1 vo standartlarinin toloblorine uygun materiallarin hazirlan-
masina, eloco do yeni nasil yiiksok mohkomlikli vo xiisusi toyinatli betonlarin layihoalondirilmosino
elmi osas yaradir. Bu baximdan reqressiya modellori beton texnologiyasinda qorar qobuletmo
prosesini dostokloyon miihiim analitik alot kimi ¢ix1s edir.
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