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Phonetic and Morphonological Parallels between Azerbaijani
and Japanese in the Context of Altaic Studies: The Limits of
Genetic Interpretation

Ogtay Jalilbayli

Abstract. This article examines phonetic and morphonological correspondences between Azerbaijani
Turkic and Japanese within the broader framework of Altaic and, more recently, Transeurasian
studies. Adopting a historical-comparative perspective, the study revisits the development of the
Altaic hypothesis — from the foundational work of Ramstedt and Poppe to subsequent contributions
in the Russian tradition, including Syromyatnikov, Starostin, and Dybo — while also engaging with
contemporary approaches such as the Transeurasian model. The analysis demonstrates that the two
languages display several structural convergences, including agglutinative morphology, suffix
chaining, and the central role of the verb in grammatical organization. At the same time, significant
differences emerge at the phonetic and morphonological levels: Azerbaijani Turkic is characterized
by systematic vowel harmony, person-number marking, and stress-based prosody, whereas Japanese
exhibits moraic organization, pitch-accent, the absence of person-number categories, and class-
based morphonological alternations. The findings suggest that such parallels, while analytically
valuable, cannot in themselves be treated as conclusive evidence of genetic relatedness. More decisive
criteria —regular sound correspondences, stable cognate sets in the core lexicon, shared grammatical
morphemes, and the exclusion of borrowing — remain essential for establishing genealogical
relationships.

Keywords: Altaic theory, Transeurasian hypothesis, Azerbaijani Turkic, Japanese, phonetics,
morphonology, comparative-historical linguistics, genetic relatedness
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Altaysunashq kontekstinda Azarbaycan va yapon dillorinds
fonetik vo morfonoloji paralellor: genetik interpretasiyanin
modhdudiyyatlori

Oqtay Calilbayli

Xiilasa. Bu maqals Altay nazariyyasi va daha son dévrda Transavrasiya yanasmasi ¢ar¢ivasinda
Azarbaycan tiirkcasi ilo yapon dili arasinda fonetik va morfonoloji uygunluglar: aragdirwr. Tarixi-
miiqayisali yanasma asasinda aparilan tadqiqat Altay hipotezinin inkisaf marhalalorini — Ramstedt va
Poppenin asaslandirici islarindan baslayaraq, rus elmi ananasinda Syromyatnikov, Starostin va Dybo
tarafindan irali siiriilmiis tohfaloro qador — yenidon nazardon kegirir, eyni zamanda, Transavrasiya
modeli kimi miiasir yanasmalar: da miizakiraya calb edir. Aparilan tahlil gostarir ki, hor iki dil bir
sira struktur oxsarhqlar niimayis etdirir; bunlara aqqliitinativ morfologiya, sakil¢i zoncirlonmasi va
feilin qrammatik strukturda markazi rolu daxildir. Bununla yanasi, fonetik va morfonoloji saviyyalorda
miihiim farqlor do miisahida olunur: Azarbaycan tiirkcasi sistemli sait harmoniyasi, saxs-komiyyat
gostaricilori va vurguya asaslanan prosodiya ilo xarakterizo olundugu halda, yapon dili moraik
qurulus, ton-vurgu, saxs-komiyyat kateqoriyalarinin olmamasi va sinif asasli morfonoloji
alternasiyalar ila seg¢ilir. Naticalor géstorir ki, bu ciir paralellor analitik baximdan dayarli olsa da,
tokbasina genetik qohumlugun qoti siibutu kimi qabul edilo bilmaz. Geneoloji alagalarin
miiayyanlagdirilmasi ticiin daha etibarlt meyarlar — miintazam sas uygunluglari, asas leksik fonda
sabit kognat sistemlori, ortaq qrammatik morfemlor vo alinmalarin sistemli sakilds istisna edilmasi
— halledici ahamiyyat dasuyir.

Acgar sozlor: Altay nazariyyasi, Transavrasiya hipotezi, Azarbaycan tiirkcasi, yapon dili, fonetika,
morfonologiya, miiqayisali-tarixi dil¢ilik, genetik gohumlug

Baki Dovlot Universiteti, filologiya elmlori doktoru, Baki, Azorbaycan

E-poct: jalilbeyliogtayeg@gmail.com

Daxil oldu: 7 Fevral 2026; Qabul edildi: 14 May 2026; Onlayn dorc edildi: 30 May 2026

© Miisllif(lar) 2026. Bu, Creative Commons Attribution-NonCommercial 4.0 Beynalxalq Lisenziyasi (CC BY-
NC 4.0) sortlori altinda paylanan agiq girisli maqaladir.

Introduction

The origin of languages and the question of distant genetic relationships remain among the most
complex issues in historical linguistics. Within this broader context, the external affiliations of
Japanese are of particular interest: while the language is securely classified within the Japonic family,
its potential connections to wider macrofamilies continue to be debated. Azerbaijani Turkic, by
contrast, belongs to the Oghuz branch of the Turkic languages and is supported by a well-established
comparative-historical framework. Against this background, a comparison between Azerbaijani
Turkic and Japanese is not only typologically informative but also methodologically relevant for
evaluating the Altaic hypothesis — more recently reformulated as the Transeurasian hypothesis. Two
principal approaches can be identified in the literature. One interprets structural and lexical
similarities among Turkic, Mongolic, Tungusic, Korean, and Japanese languages as evidence of
common origin. The other explains these parallels through long-term contact, borrowing, and
convergent typological development (Janhunen, 2023; Hiibler & Greenhill, 2023). A key
methodological point follows from this distinction: structural similarity should not be equated with
genetic relatedness. Features such as agglutination, word order, or postpositional structure acquire
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evidential value only when supported by regular phonological correspondences and shared
morphological innovations (Comrie, 1998; Starostin, 1991). In Azerbaijani scholarship, the work of
0O.B.Jalilbayli has contributed significantly to this field, particularly through the comparative study
of verb structure. His research demonstrates that both similarities and intra-systemic differences must
be considered in parallel (Jalilbayli, 2016; Jalilbayli, 2022). Accordingly, the present study aims not
merely to catalogue structural parallels, but to assess the extent to which these parallels can support
a genetic interpretation at the phonetic-morphonological level.

Research

The Formation and Development of the Altaic / Transeurasian Hypothesis. The Altaic hypothesis has
a long and complex intellectual history. While early ideas concerning possible relationships among
Eurasian languages date back to the seventeenth century, a systematic comparative framework was
established by G.J.Ramstedt and later developed by N.Poppe. In the twentieth century, the inclusion
of Japanese — particularly in the work of Miller — reinvigorated the debate (Robbeets, 2018). Critics,
however, have consistently emphasized the limited number of reliable cognates in the basic lexicon
and the likelihood that many similarities can be explained through borrowing rather than inheritance
(Robbeets, 2018). The Russian tradition played a key methodological role in refining the problem.
Syromyatnikov highlighted the importance of isolating earlier lexical layers in Japanese, particularly
by removing later Chinese influence (Syromyatnikov, 1967, 1971). A similar principle is emphasized
in Jalilbayli’s work. Starostin advanced the discussion by linking genetic classification not to general
typological similarity, but to systematic phonetic correspondences and shared grammatical
morphemes (Starostin, 1991).

The Etymological Dictionary of the Altaic Languages (Starostin et al., 2003) represents a major
attempt to systematize such comparisons across Turkic, Mongolic, Tungusic, Korean, and Japanese
data. Subsequent research has incorporated statistical methods. Studies involving Dybo and
G.Starostin, as well as permutation tests conducted by Kassian et al. (2021), identify non-random
signals of similarity, though these are interpreted cautiously as potential indicators of deep contact or
remote relationship rather than definitive proof. In the twenty-first century, the term “Transeurasian”
has gained prominence, emphasizing both geographical continuity and possible historical connections
among these languages. Bayesian modelling (Robbeets & Bouckaert, 2018) and interdisciplinary
approaches combining linguistics, archaeology, and genetics (Robbeets & Savelyev, 2020; Robbeets
etal., 2021; Bellwood, 2021) have expanded the scope of the debate. However, the current situation
remains far from consensual. Ceolin (2019) reports statistically significant results only for certain
language pairs, while Hiibler and Greenhill (2023) demonstrate that structural features provide mixed
signals, with morphological evidence generally stronger than phonological or syntactic indicators.
Janhunen (2023) interprets Altaic as an areal-typological complex rather than a unified family.
Furthermore, critical responses to the Transeurasian model (Tian et al., 2022; Yanshina, 2024)
highlight unresolved linguistic, archaeological, and methodological issues. The present stage of
research can therefore be best described as an active but unresolved scientific debate.

Phonetic and Morphonological Comparison. A comparison between Azerbaijani Turkic and Japanese
is most productive when it focuses on phonetic and morphonological organization rather than direct
lexical correspondences. Both languages exhibit an agglutinative tendency: suffixes are added
sequentially to the root, grammatical meaning is constructed cumulatively, and the verb functions as
the central structural element. At the phonetic level, however, significant differences emerge.
Azerbaijani Turkic preserves a highly systematic vowel harmony system, where suffix allomorphs
vary according to phonological features of the root. This system is transparent and predictable.
Japanese, by contrast, lacks systematic vowel harmonys; its phonetic organization is defined by a five-
vowel system, moraic rhythm, and pitch-accent prosody, with restricted coda positions (Rybin, 2022).
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At the same time, certain parallels have attracted scholarly attention. Syromyatnikov emphasized
correspondences at the level of initial syllables, while Jalilbayli proposed a “molecular” approach
focusing on deeper structural patterns rather than surface similarity (Syromyatnikov, 1967; Jalilbayli,
2016). At the morphonological level, both languages form verb constructions through suffix chains.
Azerbaijani Turkic typically follows a root + negation + tense/aspect + person-number pattern,
maintaining clear morpheme boundaries. Japanese also exhibits chained morphology (e.g., causative-
passive-tense sequences), but its alternations are conditioned by verb classes and historical phonetic
processes (e.g., kaku — kaita, yomu — yonda). A major structural difference lies in the absence of
person-number marking in Japanese, which contrasts with the rich inflectional system of Azerbaijani
Turkic. While this does not necessarily exclude genetic relatedness, it indicates divergent
developmental trajectories. Thus, agglutinativity in the two languages should be interpreted as a
shared typological tendency rather than evidence of identical structural mechanisms.

Criteria for Genetic Relatedness. A central principle of historical-comparative linguistics is that
typological similarity does not equate to genetic relationship. Genetic relatedness requires evidence
such as regular sound correspondences, stable cognate sets in the core lexicon, shared grammatical
morphemes, and common innovations not attributable to contact (Comrie, 1998; Starostin, 1991).
When evaluated against these criteria, the Azerbaijani Turkic-Japanese comparison yields mixed
results. Structural parallels are evident, and some statistical studies suggest non-random similarity
signals (Kassian et al., 2021). However, significant differences in phonological systems, prosody, and
morphological categories limit the strength of any genealogical claim. The principal methodological
risk lies in interpreting typological or areal parallels as evidence of common origin. Current research
does not provide a unified conclusion, and the question remains open.

Conclusion

The comparison of Azerbaijani Turkic and Japanese within the framework of Altaic and Transeurasian
studies represents a productive yet methodologically sensitive area of research. While the two
languages share several structural features — most notably agglutination and verb-centered
morphology — these similarities can often be explained in typological or areal terms. At the same time,
substantial phonetic and morphonological differences remain, particularly in vowel harmony,
prosodic systems, and grammatical categories. Consequently, phonetic-morphophonological parallels
should not be treated as conclusive evidence, but rather as valuable material for testing broader
hypotheses. At present, the question of genetic relatedness remains open, and further research —
especially involving systematic correspondences and core vocabulary — is required.
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Abstract. Today, consumers’ purchasing decisions are influenced not only by product characteristics
but also by factors such as national identity, a sense of belonging, and cultural values. In this context,
consumer ethnocentrism is regarded as one of the important psychological factors affecting purchase
intentions toward electric vehicles. This study aims to examine the effects of consumer ethnocentrism
on purchase intentions toward electric vehicles. The main objective of the research is to evaluate the
attitudes of individuals living in Tiirkiye toward domestic and foreign electric vehicle brands and to
reveal the role of consumer ethnocentrism in purchasing decisions. Within the scope of the study,
individuals who currently use electric vehicles or intend to purchase one in the future were selected
as the sample, and data were collected from 409 participants. The questionnaire was administered
online, and the data were analyzed using SPSS software. The findings indicate that the level of
consumer ethnocentrism is moderate, while positive attitudes toward domestic products are high. It
was found that individuals with a high level of ethnocentrism have a statistically significantly higher
purchase intention toward domestically branded electric vehicles. While no significant differences
were observed in terms of demographic variables (gender, age, and income), consumer ethnocentrism
was found to have a significant and positive effect on purchase intention. This study contributes to a
better understanding of consumer behavior in Tiirkiye's developing electric vehicle sector and
provides scientific support for the importance of consumer ethnocentrism in areas such as marketing,
brand management, and consumer awareness.
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Elektrik naqliyyat vasitalorind qars: alis niyyatloring istehlake¢i
etnosentrizminin tasiri: yerli vo xarici brendlarin tohlili

Ozlom Akgiin' "“, Ulvi Riistamli2

Xiilasa. Miiasir dovrda istehlak¢ilarin satinalma qararlart yalniz mahsulun xiisusiyyatlori ilo deyil,
eyni zamanda, milli kimlik, mansubiyyat hissi vo madani dayarlor kimi amillarlo da formalasir. Bu
kontekstda istehlak¢i etnosentrizmi elektrik naqliyyat vasitalorina yonalik alis niyyatina tasir edon
miihiim psixoloji faktor kimi giymatlondirilir. Bu tadgiqatin magsadi istehlak¢i etnosentrizminin
elektrik naqliyyat vasitalorina qarsi alis niyyatina tasirini arasdirmaqdir. Arasdirmanin asas magsadi
Tiirkiyada yasayan fardlorin yerli va xarici elektrik avtomobil brendlorina miinasibatlorini
qiymatlondirmak va istehlak¢i etnosentrizminin satinalma qararlarinda rolunu ortaya qoymagqdir.
Todgiqat c¢oargivasinda hazirda elektrik avtomobildan istifado edon va ya goalacakds almagi
planlasdiran fordlar secilmis, 409 istirakcidan malumat toplanmisdir. Sorgu onlayn formada hayata
kecirilmis va alda olunan malumatlar SPSS programi vasitasilo tahlil edilmisdir. Naticalar gostorir
ki, istehlak¢i etnosentrizmi orta saviyyadadir, lakin yerli mohsullara qarsi miisbat miinasibat
viiksaokdir. Yiiksok etnosentrizm saviyyasino malik olan fordlorin yerli brend elektrik avtomobillora
qarst alis niyyatinin statistik olaraq ahamiyyatli daracada daha yiiksak oldugu miiayyan edilmisdir.
Demografik dayisanlar (cins, yas va galir) baximindan ahamiyyatli forqlor miisahida edilmamis, lakin
istehlak¢i etnosentrizminin alis niyyatina miisbat va ahamiyyatli tasir gostardiyi askar edilmisdir. Bu
tadgigat Tiirkiyada inkisaf etmokds olan elektrik nogliyyat vasitolori bazarinda istehlakgt
davramislarinin daha yaxsi anlasilmasina t6hfa verir va marketing, brend idaraetmasi va istehlak¢i
stiurunun formalasmasi kimi sahalordo istehlak¢i etnosentrizminin ahamiyyatini elmi asaslarla
tasdiqlayir.

Acar sozlar: istehlak¢i etnosentrizmi, elektrik naqliyyat vasitalori, alis niyyati
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Introduction

Consumer behavior is among the most fundamental factors shaping firms' marketing strategies today.
Technological developments and increasing environmental awareness have initiated a new era in the
automotive sector; electric vehicles have begun to significantly influence consumer preferences and
marketing approaches. Electric vehicles have strategic importance at both global and national levels,
as they reduce dependence on fossil fuels, decrease adverse environmental impacts, and offer
sustainable mobility options. In developing markets such as Tiirkiye, the adoption process of electric
vehicles is closely associated with consumers' attitudes toward these vehicles and their purchase
intentions. Consumer ethnocentrism refers to consumers’ preference for purchasing domestically
produced goods and their unfavorable evaluations of products originating from other countries
(Shimp & Sharma, 1987). Ethnocentric tendencies stand out as a strong psychological factor that
directly affects purchase decisions; in markets where domestic and foreign brands compete, such
tendencies may increase the likelihood of preferring domestic products while reducing purchase
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intention toward foreign products. The electric-vehicle sector is also influenced by these dynamics,
and domestic producers may consider consumer ethnocentrism as a competitive advantage in their
marketing strategies. In Tiirkiye, the electric-vehicle market has developed rapidly in recent years due
to government incentives, infrastructure investments, and increasing environmental awareness.
However, studies examining consumers' attitudes and purchase intentions toward electric vehicles
remain limited. Specifically, because the relationship between consumer ethnocentrism and electric-
vehicle purchase intention remains underexplored, more extensive research is warranted. Therefore,
understanding consumers' perceptions of and preferences for domestic and foreign electric-vehicle
brands contribute to the academic literature and offers a strategic perspective for industry
stakeholders. The purpose of this study is to determine the effect of consumer ethnocentrism on
individuals' purchase intentions toward electric vehicles in Tiirkiye. Accordingly, it was analyzed
whether ethnocentric tendencies increase purchase intention toward domestically branded electric
vehicles and how they affect intention toward foreign brands. The scope of the research is limited to
individuals who currently use electric vehicles or intend to purchase an electric vehicle in the future,
and the data were collected via an online survey from different cities in Tiirkiye. The main problem
of the study is the extent to which consumer ethnocentrism affects purchase intention toward electric
vehicles. Within this context, the relationship between consumers' tendencies grounded in domestic
products and national-identity emphasis and their electric-vehicle purchase behavior is examined. The
study advances the consumer behavior literature and helps inform strategic recommendations for
producers and marketing decision-makers in Tiirkiye’s developing electric-vehicle industry.

Conceptual Framework. The Concept of Ethnocentrism and Its Importance. The concept of
ethnocentrism (in English, 'ethnocentrism') is defined in the Turkish Language Association's
Dictionary of Scientific and Artistic Terms as an individual's tendency to view their own culture as
superior to other cultures and to use their own cultural norms as the criterion when evaluating the
beliefs and behaviors of other societies. Accordingly, there is a tendency to accept one's own values
and moral standards as universal. In Turkish, the concept is sometimes also referred to as 'race-
centrism' or 'we-centrism' (Igde, 2023). From an etymological perspective, the term 'ethnocentrism'
is formed from the Ancient Greek word ethnos, meaning 'people’ or 'community’, and kentron,
meaning 'center' (Uyar, 2014). Accordingly, ethnocentrism can be defined as evaluating or judging
other cultures by taking one's own culture as the central reference point. Individuals with high
ethnocentric tendencies accept their own culture and values as the primary reference and tend to
evaluate other cultures through this criterion (Avci & Yildiz, 2021).

One of the fundamental elements that contributed to the emergence of the concept of ethnocentrism
is the notion of ethnic nationalism. Beyond a sense of belonging to one's group, this notion also entails
seeing one's own group as superior and excluding or even disparaging individuals outside the group.
In this respect, ethnic nationalism sometimes shows proximity to the concept of 'racism'. Nationalism,
in general terms, is defined as placing the interests of one's nation and country above everything else,
both materially and spiritually (Goktas, 2019). From a psychological perspective, Freud associates
ethnocentrism with group narcissism. According to Freud, an ethnocentric tendency emerges when
members of a group, as long as the group exists or expands, disregard the shortcomings or differences
of some members by considering them equal to themselves, refrain from displaying disparaging
attitudes toward these individuals, and perceive all group members as a homogeneous whole (Cilingir,
2019; Yusufoglu, 2023). It is argued that ethnocentrism is not a phenomenon applicable only to large
communities such as 'tribes' or 'nations'; it can also manifest within any type of social group such as
families, religious communities, ethnic groups, and regional identities. In this context, ethnocentrism
may take the form of family pride, regionalism, religious prejudice, racial discrimination, and even
patriotism. The key distinguishing characteristic of ethnocentrism lies not only in the development of
in-group belonging but also in its systematic disparagement of out-groups and positioning them as an
'opposing element' (anti-thesis). This indicates that ethnocentrism is not merely an individual or
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cultural tendency, but a universal phenomenon deeply embedded in many dimensions of intergroup
relations (Shankarmahesh, 2006). Shimp and Sharma (1987) define ethnocentrism as evaluating other
groups by taking the group to which one belongs as the center; while accepting individuals who share
cultural similarity, excluding those with different ethnic or cultural characteristics. In this context,
individuals or groups with ethnocentric tendencies are inclined to view their own cultural, ethnic, or
racial characteristics as superior to those of other individuals, groups, or communities (Tuncer &
Goksen, 2016). Ethnocentrism is regarded as a mechanism that contributes to a group's survival by
establishing bonds of cohesion, solidarity, and loyalty within the group. This phenomenon is a
common pattern of behavior that can be observed in various structures ranging from family units to
religious communities, social groups, and nations. However, this behavioral pattern is also closely
related to prejudice and ethnic discrimination (Tantray, 2018). Ethnocentrism is generally addressed
in two basic dimensions: the 'in-group' and the 'out-group'. The in-group refers to the social
environment to which the individual feels they belong, identifies with through its values and norms,
and takes pride in. The out-group refers to all other groups outside the in-group to which the individual
does not feel they belong. A country, a specific region of that country, or the ethnic and cultural
communities in that region may be considered within the scope of the in-group. Ethnocentric
individuals tend to evaluate their in-groups more positively and as superior, while they often evaluate
out-groups negatively. Such individuals may find the behaviors of out-groups unethical, may not
approve of their traditions and values, or may regard their ideas as unacceptable (Avci & Yildiz,
2021).

Consumer Ethnocentrism. The first definition related to the concept of consumer ethnocentrism is
attributed to William Graham Sumner in the early 1900s. According to Sumner, ethnocentrism is
expressed as an individual taking their own group as a basis and evaluating other groups through this
criterion. From this perspective, every group tends to see itself as superior; while glorifying itself, it
approaches other groups in a disparaging manner (Sayin, 2024). Ethnocentric individuals readily
accept people who are culturally similar to them, whereas they tend to reject individuals belonging to
different ethnic and cultural groups (Julie & Albaum, 2002).

Ethnocentrism reflects consumers' beliefs about the appropriateness and moral dimension of
purchasing products of foreign origin (Shimp & Sharma, 1987). The concept refers to a tendency
shaped by an individual's search for social belonging and identity, whereby they take their own
culture as a basis and evaluate other cultures against this benchmark. Ethnocentric individuals
exaggerate the superiority of their own cultural values while tending to evaluate elements belonging
to different cultures from a disparaging perspective. Consumer ethnocentrism, in turn, encompasses
individuals' attitudes and behaviors of not purchasing, avoiding purchasing, or sometimes boycotting
foreign products due to concerns about the potential negative impacts of such products on personal
and national economies. This emerges as a consumption preference shaped by individuals' social and
moral assumptions. An individual's attachment to their country or the negative feelings they hold
toward foreign countries can directly affect consumption behavior. Such attitudes shape purchase
decisions and determine which products the individual will prefer (Lusk et al., 2006). As emphasized
by Kara et al. (2009), consumers tend to prefer domestically produced products over imported ones
and may also harbor prejudices against products coming from foreign countries. Accordingly, it has
been hypothesized that individuals with high levels of consumer ethnocentrism tend to display more
positive attitudes toward products from culturally similar countries, while this attitude may be more
negative toward products from culturally different countries.

However, a study by Javalgi et al. (2005) showed that the level of product necessity (as a moderating
variable) significantly affects the relationship between attitudes toward importing foreign products
and ethnocentrism. This finding indicates that, unlike non- essential products such as luxury goods,
ethnocentric consumers may display a more positive attitude toward imported products that they
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consider vital or necessary. In addition, research by Alshammari and Williams (2018) revealed that
consumer ethnocentrism negatively affects attitudes toward products of foreign origin and that
cultural similarity does not always mitigate this effect. Consumer ethnocentrism is a reflection of
nationalist tendencies in the economic domain; in other words, it can also be considered 'economic
nationalism'. At the core of this tendency lies individuals' inability to evaluate their own cultural
structure from an objective perspective (Uyar & Dursun, 2015). Kaynak and Kara (2002) define
consumer ethnocentrism as the effect of purchasing decisions between domestic and foreign products.
Watson and Wright (2000) emphasize that ethnocentric consumers tend to prefer domestic products
in their decision-making processes when a domestic alternative is available. This implies a more
intense competitive environment for importers of foreign products. Vida and Reardon (2008) define
three main components of consumer ethnocentrism as follows: (a) Cognitive component: the consumer
perceives products from their own country as superior to those from other countries. (b) Affective
component: the individual's love for and sense of belonging to their country is shaped on the basis of
personal or impersonal ties. (¢) Normative component: the consumer views buying domestic products
instead of foreign products as a moral responsibility. Consumer ethnocentrism examines the effect of
country of origin on product perception, which is a critical element for understanding the importance
of the 'Made in...' label. However, as global production processes have become more complex,
determining a product's origin has also become more difficult, and the concept of origin has required
subcategories such as the country of assembly, the country where components are produced, or the
country where the design is made (Seidenfuss et al., 2013).

Country of origin plays an important role in product evaluation, as consumers often assess quality
based on this information (Peterson & Jolibert, 1995). One of the key elements highlighted in
definitions and explanations of ethnocentrism is the importance attributed to using domestic products.
Individuals with high ethnocentric tendencies predominantly prefer domestic products. A domestic
product refers to a product that emerges when all factors of production used in the production process
— labor, capital, natural resources, and entrepreneurship — are supplied from domestic sources. In this
context, products produced within national borders are technically considered domestic; however, the
increasing interconnectedness of the global trade system and economic structures has complicated
the issue of whether a product is 'domestic' or 'imported'. For example, the import of some factors of
production while production takes place domestically raises various questions regarding the concept
of a domestic product (Sayin, 2024). In this context, it is possible to classify domestic products by
considering the origin of the factors used in production.

Akbayir and Yereli (2019) propose the following classification: (a) Fully domestic product: products
whose production is carried out entirely domestically and financed with 100% domestic capital. (b)
First-level semi-domestic product: products produced domestically with at least 51% domestic capital
contribution. (c) Second-level semi-domestic product: products with at least 51% domestic capital
but whose production process is carried out abroad. (d) Third-level semi-domestic product: products
financed with 100% foreign capital but produced domestically. (e) Fully foreign product: products
with 100% foreign capital and whose production process is carried out entirely abroad. This
classification is important for understanding the factors shaping consumers' perceptions of domestic
products. In particular, individuals with high consumer ethnocentrism may be expected to shape their
product preferences in line with these distinctions. Although the influence of globalization has blurred
these boundaries in today's marketing world, situating the concept of domestic products within a
structural framework provides an important basis for analyzing consumer behavior.

Literature review. Shimp and Sharma (1987) introduced the concept of consumer ethnocentrism to
the literature and developed the CETSCALE to measure these tendencies. Their study showed that
consumer ethnocentrism is measurable and that loyalty to one's country affects purchasing behavior.
In a study in India, Bawa (2004) found that CETSCALE has a one-dimensional structure and that
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ethnocentrism is influenced by demographic variables. In their research on students and academics at
Cukurova University, Ari and Madran (2011) found that academics exhibited higher ethnocentric
tendencies; they also reported that ethnocentrism was stronger among older, female, and low-income
individuals. Mutlu et al. (2011) compared the ethnocentric tendencies of Turkish and Syrian
consumers and stated that similar levels of ethnocentrism existed in both countries. Gungor et al.
(2011) 1identified a significant relationship between ethnocentrism and brand personality.
Yarangumelioglu and Buyuker Isler (2014) showed a positive relationship between ethnocentrism
and brand loyalty. Fettahlioglu and Sunbul (2015) found generational differences in ethnocentrism
and reported that Generation X exhibited higher ethnocentric tendencies than Generations Y and Z.
In a study in Moldova, Cazacu (2016) found that consumers had a moderate level of ethnocentrism
and that CETSCALE exhibited a four-dimensional structure. Poyraz (2017) reported that levels of
ethnocentrism differed between consumers in Tiirkiye and Azerbaijan. Akin et al. (2017) showed that
ethnocentrism has a positive effect on intention to buy domestic products.

Ozdemir et al. (2018) found a low and negative relationship between consumer ethnocentrism and
purchase intention. Onurlubas and Altunisik (2019) showed that brand image and consumer
ethnocentrism have significant effects on purchase intention. Ozturk (2020) determined that
ethnocentrism has a positive effect on preferences for domestic tourist destinations. Avci (2020)
examined consumer attitudes toward the domestic automobile brand TOGG and found that
ethnocentrism increases the intention to purchase a domestic automobile. Yener (2022) showed that
consumer animosity is effective on boycott intention and that consumer ethnocentrism plays a full
mediating role in this relationship. Gokerik and Tanis (2024) found that social media marketing
increases ethnocentrism and that income level plays a moderating role in this relationship. Finally,
Aykut and Kurnuc (2025) found that consumer ethnocentrism significantly and positively affects
intention to purchase domestic products and that ethnocentrism may differ according to
demographic characteristics.

Methodology. Purpose and Importance of the Study. The aim of this study is to examine the effect of
consumer ethnocentrism on purchase intention toward electric vehicles. Within this scope, by
evaluating consumers' attitudes toward domestic and foreign-origin electric vehicle brands, the role
of ethnocentric tendencies in purchase decisions will be identified. The study seeks to analyze
whether consumer ethnocentrism increases purchase intention toward domestic brands and reduces
purchase intention toward foreign brands. In addition, based on the findings, the study aims to develop
various recommendations for domestic and foreign producers in terms of marketing strategies. This
study is important for better understanding consumer preferences in Tiirkiye's developing electric-
vehicle sector and for contributing to the marketing strategies of local producers. Moreover,
identifying the effect of ethnocentrism on consumer behavior in areas such as marketing, brand
management, and consumer awareness will contribute to the scientific literature and pave the way for
future studies.

Research

Research Model and Development of Hypotheses. In this study, the effect of consumer ethnocentrism
on purchase intention toward electric vehicles is examined. In particular, how this relationship is
shaped in the context of attitudes toward domestic and foreign brands constitutes the main problem
of the study. In light of theoretical information and prior empirical studies in literature, the research
model includes purchase intention toward electric vehicles as the dependent variable and consumer
ethnocentrism as the independent variable. In addition, the model is built on the assumption that
consumer tendencies may differ between domestic and foreign brands. The basic model of the
research is presented in the figure below:
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Consumer Purchase Intention
Ethnocentrism (Domestic Electric
Vehicles)

Figure 1
Research Model

The following hypotheses were developed within the scope of the study:

HI: The level of consumer ethnocentrism differs significantly according to participants' demographic
characteristics.

Hla: The level of consumer ethnocentrism differs significantly by gender.

H1b: The level of consumer ethnocentrism differs significantly across age groups.

Hlc: The level of consumer ethnocentrism differs significantly according to income level.

H2: Purchase intention toward electric vehicles differs significantly according to participants'
demographic characteristics.

H2a: Purchase intention toward electric vehicles differs significantly by gender.

H2b: Purchase intention toward electric vehicles differs significantly across age groups.

H2c: Purchase intention toward electric vehicles differs significantly according to income level. H3:
Consumer ethnocentrism positively affects purchase intention toward domestically branded electric
vehicles.

H4: Individuals with a high level of consumer ethnocentrism have a significantly higher preference
for domestic brands than those with a low level.

Population and Sample. The population of this study consists of individuals living in Tiirkiye who
have an intention to purchase an electric vehicle. The study sample was formed from adults aged 18
and above who currently use electric vehicles or plan to purchase an electric vehicle in the future. It
is assumed that these participants have the potential to reflect levels of consumer ethnocentrism,
purchase intentions, and perceptions of brand origin that may affect purchase decisions regarding
electric vehicles. Convenience sampling was used as the sampling method. The data were collected
via an online questionnaire from participants living in different provinces in Tiirkiye. Within this
framework, individuals who were knowledgeable about electric vehicles and able to respond to the
survey were included in the sample. The sample was intended to provide valid and reliable data
regarding consumer ethnocentrism and electric- vehicle purchase intention. The sample size was
determined by taking into account reliability and validity requirements, and it was aimed to obtain
more than 384 valid responses within the scope of the study (Kilbas & Cevabhir, 2022).

Data Collection Method. In this study, a questionnaire was used as the data collection instrument.
The questionnaire form consists of two sections designed to measure the core variables of the study.
The first section includes participants' demographic information, whereas the second section includes
scale statements measuring the dependent and independent variables of the study. The statements in
this section were arranged using a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).
The level of consumer ethnocentrism was measured using the CETSCALE developed by Shimp and
Sharma (1987). The scale consists of 17 statements intended to determine participants' attitudes
toward foreign-origin products and their inclination toward domestic products. Purchase intention
toward electric vehicles was evaluated using the scale developed by Klein et al. (1998), which consists
of 6 statements. The data were collected via an online survey form and distributed to participants
through social media platforms, email, and survey-sharing websites. Administering the survey
anonymously supported honest and reliable responses. Participants were informed about the purpose
of the study, confidentiality principles were stated, and it was noted that the data would be used solely
for academic purposes. The data collected were analyzed in SPSS. Reliability analysis, factor analysis,
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correlation analysis, and regression analysis were conducted in the data-analysis process. In addition,
to test Hypothesis H4, participants were divided into two groups (high and low) based on their
ethnocentrism levels. A median split method was used based on total CETSCALE scores; participants
scoring above the median were included in the 'high ethnocentrism' group, whereas those scoring
below the median were included in the 'low ethnocentrism' group. An independent samples t-test was
conducted to examine whether there was a difference between the groups in their level of preference
for domestic brands. In the analysis, group means (X), standard deviations (SD), and t and p values
were reported; additionally, Cohen's d effect size was calculated and interpreted to evaluate not only
statistical but also practical significance (Lenhard & Lenhard, 2022).

Data Analysis and Findings.

Table 1
Findings on Participants' Demographic Characteristics

Demographic Characteristics N %
Gender Female 208 50,9
Male 201 49,1
Marital Married 191 46,7
Status Single 218 533
18-29 135 33,0
Age 30-45 174 425
46 and above 100 244
Primary Education 21 5,1
Education High School 37 9,0
Level Associate degree 121 29,6
Bachelor's Degree 148 36,2
Graduate Degree 82 20,0
0-22.104 TL 126 30,8
Income 22.105-40.000 TL 78 19,1
Level 40.001-60.000 TL 101 24,7
60.001-80.000 TL 71 17,4
80,001 TL and 33 8,1
above
Self-Employed 51 12,5
Civil Servant 44 10,8
Occupation  Homemaker 37 9,0
Student 63 154
Private Sector 105 25,7
Other 109 26,7

When the demographic distribution of the 409 participants was examined, it was seen that gender
proportions were quite close to each other (female 50.9%; male 49.1%). In terms of marital status,
single participants constituted the majority at 53.3%, while married participants accounted for 46.7%.
Regarding age groups, a substantial part of the sample (42.5%) was concentrated in the 30-45 age
range, followed by the 18-29 group at 33.0% and the 46-and-above group at 24.4%. In terms of
education level, most participants were bachelor's (36.2%) and associate-degree (29.6%) graduates,
and 20.0% had graduate-level education. With respect to income distribution, the largest group
(30.8%) fell within the 0-22,104 TL income range, followed by the 40,001-60,000 TL range at 24.7%.
Regarding occupation, 26.7% of participants were in the 'other' category, while private-sector
employees accounted for 25.7%, students for 15.4%, and self-employed participants for 12.5%. These
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findings indicate that the research sample is socio-demographically diverse and that individuals with
different income, age, and education levels are represented in a balanced manner within the study.
Reliability and Validity. The reliability and accuracy of the data obtained in research are among the
core factors that directly affect the validity of the analyses performed. Therefore, various statistical
methods are used to evaluate the reliability of the dataset. Among these methods, Cronbach's a
coefficient is one of the most frequently used indicators for measuring the internal consistency of a
scale. Cronbach's a contributes to reducing measurement errors and increasing the reliability of the
results by determining whether there is a meaningful and consistent relationship among the items of
the scale (Hair et al., 2010). In addition, it is important to examine whether the data exhibit a normal
distribution so that the variables used in the study are comparable and analyzable. The assumption of
normality is generally evaluated based on skewness and kurtosis values. Values falling within certain
reference ranges indicate that the data conform to a normal distribution (George & Mallery, 2010).
Cronbach's a coefficient is interpreted according to specific ranges used to classify the reliability level
of scales. Accordingly, a coefficient below 0.40 indicates that the scale is not reliable; values between
0.40 and 0.60 indicate low reliability; values between 0.60 and 0.80 indicate acceptable reliability;
and values between 0.80 and 1.00 indicate high reliability (Hair et al., 2010). However, there is no
complete consensus in the literature regarding skewness and kurtosis thresholds for assessing the
normality assumption. For example, Huck (2012) suggests +1, Tabachnick and Fidell (2015) suggest
+1.5, and George and Mallery (2010) suggest £2. Kline (2011) states that values within £3 are
sufficient for considering the data as normally distributed. In this study, the normality of the data was
assessed using the Shapiro-Wilk test and the normality assumption was met, as p > 0.05. In addition,
variance homogeneity was verified using Levene's test, and accordingly, it was found appropriate to
apply parametric tests.

Table 2
Results of Reliability and Validity Analysis

Dimensions Items Mean Cronbach's a Skewness Kurtosis
Nationalism 9 2,656 0,914 , 702 -,232
Orientation 5 3,353 ,926 -,669 -1,083
Toward
Domestic
Products
Attitude Toward 3 2,825 , 787 -,507 ,167
Foreign Products
Total 17 2,891 ,936 -,048 -,495
Purchase Intention 5 3,507 J771 -,604 =732

Within the scope of the study, the findings indicate that the consumer ethnocentrism scale is evaluated
under three dimensions: Nationalism, Orientation Toward Domestic Products, and Attitude Toward
Foreign Products. The mean of the Nationalism dimension is 2.65, indicating a moderate level of
nationalist tendencies among participants. The Cronbach's a value calculated for this dimension is
0.914, indicating high reliability. The mean for the Orientation Toward Domestic Products dimension
is 3.35, suggesting relatively strong tendencies toward domestic products. The reliability of this
dimension is also very high (a.=0.926). The mean for the Attitude Toward Foreign Products dimension
is 2.82, indicating that participants' attitudes toward foreign brands are indecisive and moderate. The
reliability coefficient for this dimension is 0.787, which is acceptable. The overall mean of the scale
1s2.89 and the overall reliability coefficient is 0.936; this indicates very high internal consistency for
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the consumer ethnocentrism scale. For the Purchase Intention scale toward electric vehicles, the mean
was found to be 3.50 and the reliability coefficient 0.771, indicating that participants' tendency to
purchase electric vehicles is high.

Factor Analysis. Factor analysis was conducted to examine the construct validity of the scale. Factor
analysis is a multivariate statistical method that groups a large number of interrelated variables under
a smaller number of meaningful common structures. Through this analysis, the data structure is
simplified and relationships among variables are revealed more clearly. Factor analysis is generally
considered in two forms: exploratory factor analysis (EFA) and confirmatory factor analysis (CFA)
(Yaslhioglu, 2017). In this study, EFA was applied to examine the scale structure and identify the factor
formation. EFA helps determine under which factors the variables are grouped and indicates whether
the structure of the factor is compatible with the theoretical model. In determining the number of
factors, eigenvalues were considered, and the criterion that the total explained variance should be at
least 60% was adopted (Yaslioglu, 2017). Sample size is an important requirement for obtaining
sound results in factor analysis. Can (2013) states that the sample size should exceed the number of
variables; Buyukozturk (2002) notes that a sample of about 200 is sufficient to construct reliable factor
structures, and that this number may decrease to 100 when the number of factors is small. Another
widely accepted criterion is that the sample size should be between 5 and 10 times the number of
variables in the analysis (Can, 2013). To determine the suitability of the dataset for factor analysis,
the Kaiser-Meyer-Olkin (KMO) measure and Bartlett's test of sphericity were conducted. Kalayci
(2006) notes that a KMO value above 0.50 indicates suitability for factor analysis and that values of
0.70 and above indicate good suitability (Sarikaya, 2002). The KMO and Bartlett test results obtained
in this study indicate that the data are suitable for factor analysis and have a valid structure.

Table 3
Results of the Kaiser-Meyer-Olkin (KMO) Measure and Bartlett's Test of Sphericity

Scale KMO Value Bartlett's Test of Sphericity
Result
Ethnocentrism Scale 921 X2 5403,792, df: 136 and
p<0,000
Purchase Intention Scale ,726 X?2:602,857, df: 10 and p<0,000

The analysis results indicate that the scales are suitable for factor analysis. The KMO value obtained
for the ethnocentrism scale is 0.921, which is considered 'excellent' in the literature and indicates that
the sample is highly suitable for factor analysis. In addition, the significant result of Bartlett's test of
sphericity (X2 =5403.792; df = 136; p <0.001) indicates that there is a relationship among variables
at the level that warrants factor analysis. Therefore, the ethnocentrism scale data are highly suitable
for factor analysis. For the Purchase Intention scale, the KMO value is 0.726, which is acceptable for
factor analysis. A significant Bartlett test result (X2 = 602.857; df =10; p < 0.001) indicates sufficient
correlation among items. Accordingly, the purchase intention scale also exhibits a structure suitable
for factor analysis. Overall, it is concluded that both scales are suitable for testing construct validity.
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Table 4
Factor Analysis Results

Factors Loading Eigenvalue Variance
(%)
1. Nationalism (9 items) 5,402 60,027
A real Turk should always buy Turkish products. ,859

Buying products made in foreign countries is un- ,833
Turkish.

Foreigners should not be allowed to bring their ,722
products into our market.

Turks should not buy foreign products because they ,718
harm businesses and cause unemployment.

Foreign products should be heavily taxed to reduce ,657
their entry into Tiirkiye.

Turkish people should always buy Turkish-made ,622
products rather than imported ones.

We should buy from foreign countries only those ,597
products that we cannot obtain in our own country.

Only products that are not available in Tirkiye ,569
should be imported.

Even if it costs me in the long run, I prefer to support ,525

Turkish products.
2. Orientation Toward Domestic Products (5 items) 3,872 77,445
Buying Turkish products is always the best. ,885

Buying Turkish-made products protects workers in,879

Tirkiye.

Turkish-made products come before everything else. ,354

Rather than allowing other countries to become rich at our,783
expense, we should buy products made in Tiirkiye.

3. Attitude Toward Foreign Products (3 items) 2,108 70,255

Turkish consumers who buy products made in other,838
countries are responsible for causing unemployment,725
among Turkish citizens.

Barriers should be imposed on all imported products.

Buying foreign products is wrong because it causes Turks
to become unemployed. ,536
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Purchase Intention (5 items) 2,639 52,770
Whenever possible, I prefer to buy domestic products.  ,817
I do not like the idea of owning domestic products. ,799
If I bought a domestic product, I would feel guilty. 127

Whenever possible, [ avoid buying domestic products.  ,717

If I had to choose between two vehicles of equal quality -,538
one Turkish and the other foreign - I would be willing to
pay 10% more for the domestic vehicle.

As aresult of the factor analysis, it was determined that the consumer ethnocentrism scale consists of
three dimensions — Nationalism, Orientation Toward Domestic Products, and Attitude Toward
Foreign Products — while the purchase intention scale constitutes a separate single dimension. The
Nationalism dimension consists of 9 items with an eigenvalue of 5.402, and the factor loadings range
from 0.525 to 0.859. The Orientation Toward Domestic Products dimension includes 5 items and the
factor loadings range from 0.742 to 0.885. The factor loadings for the Attitude Toward Foreign
Products dimension range from 0.536 to 0.838. For the Purchase Intention dimension, factor loadings
range from 0.538 to 0.817. Of the five items included in the scale, two are positively worded and
three are negatively worded. The negatively phrased items were reverse-coded prior to the analysis
to ensure that all items reflected the same direction. The results of the factor analysis indicate that the
scale exhibits a single-factor structure and that all items load significantly on this factor. These results
indicate that the items load strongly on the relevant dimensions and that the construct validity of the
scale is established.

Difference Analysis. Difference analysis were conducted to evaluate the hypotheses of the study.
While the t-test was used to identify differences between two groups, ANOVA tests were used to
compare more than two groups.

t-Test Results

The t-test used in research is applied to determine whether there is a statistically significant difference
between two groups in terms of the relevant variables. Accordingly, a t- test was conducted to
determine whether there was a significant difference between participants' gender and their views
regarding the scale dimensions.

Table 5
t-Test Results
N  Mean SD t F p
Female 208 2,845 0,878
Ethnocentrism
Male 201 2,938 0,875 1,068 768 286
Female 208 3,527 0,907
Purchase Intention Mal 201 3.486 0.951
ale ’ ° 449 341 653
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The independent-samples t-test results presented in Table 5 examine differences between participants'
gender and consumer ethnocentrism as well as purchase intention toward electric vehicles. In the
ethnocentrism dimension, the mean for female participants was 2.845 and the mean for male
participants was 2.938. As p = 0.286 (> 0.05), there is no statistically significant difference between
female and male participants' ethnocentrism levels. Similarly, for purchase intention, the mean for
female participants was 3.527 and the mean for male participants was 3.486. The obtained p value
for this variable was 0.653 (> 0.05), indicating that purchase intention levels do not differ significantly
by gender. These results show that gender does not have a determining effect on either consumer
ethnocentrism or purchase intention toward electric vehicles. Therefore, hypotheses Hla and H2a are
not supported.

Table 6
t-Test Results

N  Mean SD t p Cohen'
sd
Low 224 3,138 0,951
Purch Intenti
urchase Intention High 185 3,954 0,670

-9,827 0,000 1,215

According to the independent-samples t-test results, there is a significant difference between the
purchase intentions toward domestic brands of participants with low versus high consumer
ethnocentrism. The findings indicate that individuals with high ethnocentrism have significantly
higher purchase intention for domestically branded products (X = 3.954; SD = 0.670) than those with
low ethnocentrism (X =3.138; SD = 0.951) (t=-9.827, p <.001). The calculated Cohen's d value (d
= 1.215) indicates a large effect size, suggesting that ethnocentrism strongly determines preferences
for domestic brands. These results support Hypothesis H4. In other words, individuals with a high
level of consumer ethnocentrism are more willing to purchase domestic brands.

Analysis of Variance (ANOVA) Results. Within the scope of the study, analysis of variance (ANOVA)
was used to determine whether responses to the scale dimensions differ across independent variables
with more than two categories. Because the questionnaire included variables such as participants' age,
education level, income level, and length of employment as variables with more than two categories,
whether there were significant differences in views among these groups was analyzed using ANOVA.

Table 7
ANOVA Test Results
Dimensions Age N Mean SD daf n? F p
18-29 135 2,807 ,847
Ethnocentrism
2,009 1,904 150
30-45 174 2,877 ,858
46 and above 100 3,030 ,940
18-29 135 3,540 ,898
Purchase 30-45 174 3,501 925
Intention 46 and above 100 3,474 981 2,001 ,155 857

The ANOVA results in Table 7 indicate that age groups do not create a significant difference in either
consumer ethnocentrism or purchase intention. For the ethnocentrism dimension, the means were
2.807 for the 18-29 age group, 2.877 for the 30-45 age group, and 3.030 for the 46-and-above group.
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The obtained F value was 1.904 and p = 0.150; since p > 0.05, the age variable does not have a
statistically significant effect on ethnocentrism. Similarly, for purchase intention, the means were
3.540 for the 18-29 group, 3.501 for the 30-45 group, and 3.474 for the 46-and-above group. As F =
0.155 and p = 0.857 (p > 0.05), there is no significant difference among age groups in terms of
purchase intention. In addition, the n? values (n? = 0.009 and 1> = 0.001) are quite low, indicating a
negligible effect size for the age variable. In sum, age groups do not create a meaningful difference
in either ethnocentrism or purchase intention, and hypotheses H1b and H2b are not supported.

Table 8
ANOVA Test Results
Dimensions Income Level N  Mean SD daf F p
0-22.104 TL 126 2,813 957
Ethnocentrism
4 010 987 Al4
22.105-40.000 78 2,850 966
40.001-60.000 101 2,874 813
60.001-80.000 71 3,041 ,763
80,001 TLand 33 3,016 ,738
Above
0-22.104 TL 126 3,514 949
22.105-40.000 78 3,366 939
Purchase 40.001-60.000 101 3,441 935
Intention 60.001-80.000 71 3,738 ,844
80,001 TL and 33 3,521 ,939
Above 4 016 1,684 ,153

The ANOVA results in Table 8 indicate that income levels do not create a statistically significant
difference in either consumer ethnocentrism or purchase intention. For ethnocentrism, the means
across income groups were 2.813 for 0-22,104 TL, 2.850 for 22,105- 40,000 TL, 2.874 for 40,001-
60,000 TL, 3.041 for 60,001-80,000 TL, and 3.016 for 80,001 TL and above. The obtained F value
was 0.987 and p = 0.414; since p > 0.05, there is no statistically significant difference in ethnocentrism
levels by income. For purchase intention, means ranged from 3.366 to 3.738; F=1.684 and p=0.153
(p > 0.05) indicate that purchase intention also does not differ significantly by income level. The n?
values calculated for both dimensions (*= 0.010 and n? = 0.016) are quite low, suggesting that the
effect size of income level is very weak. In conclusion, income level does not have a significant effect
on either consumer ethnocentrism or purchase intention toward electric vehicles. Accordingly,
hypotheses Hlc and H2c¢ are not supported.

Correlation Analysis. Pearson correlation analysis is one of the parametric methods used to determine
the relationship between two continuous variables. Since the correlation coefficient (r) can vary from
—1 to +1, coefficients under 0.29 reflect a negligible or very weak association. Values from 0.30 to
0.64 suggest a moderate association, 0.65 to 0.84 indicate a strong association, and 0.85 to 1.00
represent a very strong association (Ural & Kilig, 2013). In addition, correlation analyses yield
standardized values that reflect only relationships between continuous variables. Therefore,
examining correlational relationships is a common analytical approach in datasets without categorical
variables.
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Table 9
Correlation Test Results

Scales Mean SD N Ethnocentrism Purchase Intention
Ethnocentrism  2,8914 877 409 1 LOT72%%
Purchase Intention 3,5076  ,928 409 1

The correlation analysis results in Table 9 indicate a positive and statistically significant relationship
between consumer ethnocentrism and purchase intention (r = 0.672; p <0.01). This value indicates a
moderate-to-high positive relationship between the two variables; as the level of ethnocentrism
increases, purchase intention toward electric vehicles tends to increase. When the scale means are
examined, the mean ethnocentrism score is 2.89 and the mean purchase intention score is 3.51, with
standard deviations of 0.88 and 0.93, respectively. These findings indicate that the data are not
perfectly homogeneous, but the distributions of the variables are within acceptable limits. Overall,
the correlation obtained supports that ethnocentrism is a variable that can meaningfully predict
purchase intention.

Regression Analysis. Simple linear regression is a statistical analysis method used to examine the
relationship between two variables. In this method, the linear relationship between a dependent
(predicted) variable and an independent (predictor) variable is measured, and the effect of change in
the independent variable on the dependent variable is explained. In such analyses, independent
variables are evaluated simultaneously to explain variance in the dependent variable (Altunisik etal.,
2012). In this study, simple linear regression analysis was preferred to test the hypotheses.

Table 10
Regression Analysis Results

Unstandardized Standardize Durbin-
Model Coefficients d t p R? Watson
Cocfficients
B Std. Error B
Constant 1,450 117 12,354 ,000
Ethnocentrism  ,711 ,039 ,672 18,309 ,000 452 1,731

Dependent Variable: Purchase Intention

The regression analysis results in Table 10 indicate that consumer ethnocentrism has a significant and
positive effect on purchase intention. The unstandardized coefficient of ethnocentrism (B = 0.711)
indicates that a one-unit increase in ethnocentrism corresponds to a 0.711-unit increase in purchase
intention. The standardized coefficient (B = 0.672) indicates that ethnocentrism has a moderate-to-
high effect on purchase intention. The t value (t=18.309) is quite high and, since p <0.001, the effect
is statistically significant. In addition, the R? value (R?=0.452), which reflects the explanatory power
of the model, shows that a substantial portion of the variance in purchase intention is explained by
consumer ethnocentrism. A Durbin- Watson value of 1.731 confirms the absence of autocorrelation
in the model. These findings indicate that Hypothesis H3 is supported. In other words, as consumer
ethnocentrism increases, individuals' intention to purchase domestically branded electric vehicles
increases. This result indicates that consumers' motivations to support domestic production and
contribute to the national economy affect purchase behavior.
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Conclusion

This study examines the impact of consumer ethnocentrism on purchase intention toward electric
vehicles in Tirkiye. Based on 409 valid responses collected through an online survey, the findings
reveal that consumer ethnocentrism significantly and positively influences the intention to purchase
domestically branded electric vehicles. Individuals with higher ethnocentric tendencies show a
stronger preference for domestic brands, driven by national values and support for local production.
The ethnocentrism scale was structured into three dimensions: nationalism, orientation toward
domestic products, and attitudes toward foreign products. Results indicate strong support for domestic
production, while attitudes toward foreign products remain moderate.

Statistical analysis confirms the reliability and validity of the scales. No significant differences were
found across demographic variables such as age and income, suggesting that ethnocentrism and
purchase intention are largely independent of these factors. Correlation (r = 0.672; p < 0.01) and
regression analyses further confirm that consumer ethnocentrism is a strong predictor of purchase
intention toward domestically branded electric vehicles. The findings show that higher consumer
ethnocentrism significantly increases purchase intention toward domestically branded electric
vehicles, highlighting its key role in consumer behavior. Age and income do not create significant
differences, indicating that ethnocentrism is more of a psychological and cultural tendency than a
demographic one. Ethnocentrism strengthens positive attitudes toward domestic brands, and
marketing strategies emphasizing national values and local production can enhance consumer loyalty
and purchase intention. The study provides important insights for Tiirkiye’s developing electric
vehicle market and contributes to the literature on marketing and consumer behavior. However, it is
limited to participants in Tiirkiye and a specific time period, and focuses only on the electric vehicle
sector. Future research in different sectors, cultural contexts, and international settings could provide
broader insights.
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Moktab yasinda sagirdlorin “Oyranmayi 6yronmak”
saristasinin formalagsmasinin psixoloji-pedaqoji imkanlari tizra
foaliyyat plani uciin takliflor

Telli ibrahimova'* '/, irads Zamanova? ‘"', irado Mommodova?

Xiilasa. Maqgaloda miiasir bilik comiyyatinda “Gyronmayi dyronmak” bacariginin ahomiyyati genis
sakilda izah olunur. Texnologiyamn siiratli inkisafi, globallasma va camiyyatin dayigon ehtiyaclar
insanlardan davamli sakilda yeni bilik va bacariglar alda etmayi talob edir. “Oyronmayi Gyranmak”
anlayisi fordin 0z oyranma prosesini taskil etmasi, malumati va vaxti diizgiin idara etmasi, hamginin,
oyranmaya davam etmak bacarigi kimi xarakterizo edilir Maqgalada bu bacarigin metakognitiv
diistinca, tanqidi tohlil, 6ziinanazarat va inkigaf diistinca torzi ilo six bagl oldugu vurgulanir. Miiallif
maktoblorda dyronmoa bacariglarinin inkisafi ti¢iin oyun asash talim, layiha isi, zehn xaritalori, aktiv
oxu, faal dinloma va vaxtin diizgiin idara olunmast kimi metodlarin tatbigini tévsiya edir. Homginin,
miiallimlorin  sagirdlords oziiniitonzimlayan oOyronma, refleksiya, motivasiya va doziimliiliik
yaratmasmin vacibliyi qeyd edilir Maqalada tongidi diisiinca, iinsiyyat, yaradicilig va sosial
amoakdasliq bacariglarimin inkigaf etdirilmasinin ahamiyyati xiisusi vurgulanwr. Naticada geyd olunur
ki, miiasir tadris metodlar: sagirdlorin daha miistaqil, ¢evik, yaradict va 6miirboyu oyranan gaxsiyyat
kimi formalagmasina kémak edir, onlarin ham akademik, hom da sosial ugurlarint artirwr.
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Proposals for an Action Plan on Psychological-Pedagogical
Possibilities of Forming the Learning-To-Learn Ability of
School-Age Students
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Abstract. The article broadly explains the importance of the “learning to learn” skill in the modern
knowledge society. The rapid development of technology, globalization, and the changing needs of
society require individuals to continuously acquire new knowledge and skills. The concept of
“learning to learn” is characterized as a person’s ability to organize their own learning process,
manage information and time effectively, and maintain continuous learning. The article emphasizes
that this skill is closely connected with metacognitive thinking, critical analysis, self-regulation, and
a growth mindset. The author recommends the use of methods such as game-based learning, project
work, mind mapping, active reading, active listening, and effective time management to develop
learning skills in schools. It is also noted that teachers should foster self-regulated learning,
reflection, motivation, and resilience in students. The article particularly highlights the importance
of developing critical thinking, communication, creativity, and social collaboration skills. In
conclusion, it is stated that modern teaching methods help students become more independent,
flexible, creative, and lifelong learners, while also increasing both their academic and social success.
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Giris

Bilik comiyyaetindo ugur qazanmagq liglin asas bacariqlardan biri dyronmak bacarigidir. Comiyyatdo
getdikco daha siiratli doyisikliklor, qismon doyison texnologiya va qloballagsma kontekstindo dayison
ictimai ehtiyaclar sobabindon votondaslar moasgulluqda vo votondas comiyyotindo tam vo davaml
istiraklari1 qorumaq vo ya sosial tocrid olunma riskini 6domok {i¢lin dyronmayi dyronmolidirlor.
Todqiqatlarda “Gyranmayi 6yranmak” anlayisinin asagidaki torifi vardir: "Oyranmayi 6yranmak” hom
fordi, hom do qrup halinda vaxtin vo molumatin effektiv idars olunmasi da daxil olmaqla, dyronmaoyao
davam etmok vo bunda davam etmok, 6z dyronmosini toskil etmok bacarigidir. Oyronmoyi dyronmak,
0z Oyronmo prosesinizi anlamaq vo tokmillosdirmok meta-bacarigidir. Bu bacariq effektiv
informasiya idaraetmosi, tonqidi diisiinco, vaxt idaraetmasi vo inkisaf diisiinco torzini inkisaf etdirmok
strategiyalarini ohato edir ki, bu da moktob yasinda olan usaqlari uygunlasmaga, biliklori somorali
sokildo qurmaga vo miixtolif kontekstlordo problemlori holl etmoays imkan verir. Bu, mdvzudan
konara ¢ixaraq dyronmonin neco aparilacagina diqqoat yetirir vo sizi Omiirliilk ugur qgazanmaq ti¢iin
daha miistoqil, ¢evik vo 06ziinli motivasiya edon bir Oyronon halina gotirir (Mezentseva, 2018;
Ananyev, 2008; Braun, 2019).
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“Oyranmayi neca éyranmok” Syronmoys ¢alismaq vo davam etdirmok istedadidir. Bu, hom soxsi,
hom do qrup soviyyealorindo effektiv vaxt vo molumat idaraetmasi yolu ilo biliklari togkil etmok
bacarigmi gostorir. Olimizdo olan molumatlarin miqdar artdiqca, yaddasimizin neco islodiyini
anlamaq bacarig1 avvolkindon daha vacib hala golmisdir. Oyronmoyi dyronmok, biliyi toskil etmok
vo vaxtt somoroli idars etmok bacarigi da daxil olmaqla, metakoqgnitiv bacariglarin inkisaf
etdirilmasini ohato edir. Osas prinsiploro yaddas texnikalarindan istifads, araliq tokrarlama vo foal
xatirlama totbiq etmok vo inkisaf diislinco torzinin inkisaf etdirilmosi daxildir.

Oyranmoayi oyranmak saristasinin formalasmas iizra tokliflor. Umumi tohsil moktoblorindo dyronmo
bacariqlarin1 inkisaf etdirmok iiglin hortorafli yanasmadan istifado etmok lazimdir: oyunlar vo
foaliyyatlor, zehni xaritolor, zehni hesablama vasitssilo idrak gabiliyyatlorini, diqqoet, yaddas, diisiinco
inkisaf etdirmok, Oziinoinam inkisaf etdirmok miixtalif metodlardan, vizuallasdirma, tokrarlardan
istifade etmok, rahat miihiti qorumaq vo motivasiya vo maragi oyatmagq ii¢iin yronmeoni real hoyatla
olagalondirmak vo unutmaym ki, tokco bilik deyil, ham ds tonqidi diisiinco vo uygunlasma kimi
yumsaq bacariqlar vacibdir. Paradoksal olaraq, oksor usaqlarin neco edacayini bilmadiyi sey mohz
“Oyronmoak ”dir. Bunu aradan qaldirmaq tii¢iin eyni vaxtda bir neg¢o sahodo islomok lazimdir
(Zaqvyazinski, 2006; Rubinstein, 2019; Dzhonson, 2016).

Inaniriq ki, moktobdoki hor hansi bir sagird dyronmoyo yanasma torzini tokmillosdirmok iigiin
zehnindo anlayislar inkisaf etdirmok vo istifado etmok qabiliyyatino malikdir. Istor ibtidai moktabdo
usaqla, istorso do universitetdo tolobalorlo isloyorkon, hamimizin Syronmo naticolorini inkisaf
etdirmasino imkan veracok asas prinsiplor mévcuddur.

Oyronmo qabiliyyati sabit bir xiisusiyyat deyil, oksino, zamanla inkisaf etdirilo vo tokmillosdirila
bilon bir bacariqdir. Neco Oyrondiyimizi anlamaqla vo effektiv dyronmo strategiyalarini totbiq
etmoklo yeni molumat alds etmok vo yadda saxlamaq qabiliyyatimizi artira bilorik. Buraya araliq
tokrarlama, aktiv xatirlama vo hissalora bolmok kimi tisullar daxildir.

Oyranmayi Oyratmoak iizra takliflor: Miiollimlor {iciin osas strategiyalar:

1) Metakognisiyani éyratmak: Tolimatlarla, hesabatlar1 emal etmoklo vo dyronme c¢otinliklorini
miizakirs etmaklo “diistinmok haqqinda diisiinmoyi” tosviq edilir (Alyoxin, 1983).

2) Oziiniitanzimlayan 6yranmoni tagvig etmak: Sagirdlora mogsadlor qoymaga, vaxti idara etmoya,
anlayislarini izlomoya vo strategiyalar1 uygunlasdirmaga komok etmok lazimdir.

3) Aktiv yronmoani tagvig etmak: Sagirdlori foal sokildo colb etmok ii¢iin miizakiralordon, problem
holl etmadon, layiha asasli 6yronmoadon vo multimedia yaradiciligindan istifado edilir.

4) Refleksiyani totbiq etmak: Sagirdloro dyronmolori haqqinda danismaq {igiin dil vo tocriibalorini
noazordon kegirmok li¢lin miintozom imkanlar verilir.

5) Inam va déziimliiliik yaratmaq: “Man bacariram” miinasiboti yaratmaq, ugur qazanmagq iiiin
sanslar yaratmaq vo ugursuzluqglar zamani doziimliiliiyii 6yradilir.

Inkisaf edilacak asas bacariqlar.
Kognitiv: Aktiv dinloma, oxumaq, geydlor aparmaq, zehin xoritologdirmoesi, tonqidi diislinco vo
rogamsal savadlilig.

Metakognitiv: Buraya 0z Oyronmosinin 0ziinli izlomasi, planlasdirilmasi vo qiymotlondirilmasi
daxildir. Oyronmoyi dyronmok, biliyi toskil etmok vo vaxti somorali idaro etmok bacarigi da daxil
olmagqla, metakoqnitiv bacariqlarin inkisaf etdirilmasini ohato edir. Osas prinsiplors yaddas saraylari
kimi yaddas texnikalarindan istifado, araliq tokrarlama vo aktiv xatirlama totbiq etmok vo inkisaf
diisiinco torzinin inkisaf etdirilmosi daxildir. Istonilon saviyyodoki tolobolor yaddaslarinin neco
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islodiyini anlamaqla vo slibut olunmus Oyronmo strategiyalarini totbiq etmoklo Oyronmo
gabiliyyatlorini inkisaf etdirs bilorlor (Mezentseva, 2018; Leontiyev, 1975; Sedyukevig, 2022).

Affektiv/imotivasiyaedici: Buraya maraq, Oziinoinam, emosiyalarin idaro olunmasi vo daxili
motivasiyas1 daxildir. “Oyranmayi Gyranmak” {iciin affektiv vo motivasiyaedici strategiyalar
emosiyalar1 idaro etmok, miisbot miinasibotlori inkisaf etdirmok vo Oziiniiidars edon, dmiirliik
Oyronon olmagq tiglin lazim olan daxili havasi artirmagq iigiin istifado olunan tisullardir.

Sosial: Digarlori ilo amokdasliq etmok va sosial kontekstlorde dyronmani anlamaq. Tohsilde dord nov
Oyronon var: vizual, esitmo, oxu/yazi vo kinestetik. Biitiin miixtolif ndv Oyronenlorin fordi
ehtiyaclarina uygun olaraq molumati monimsomolorine kdmok edon dors planlart hazirlamaq
vacibdir. Miiasir moktoblordo osas sagird bacariglarinin inkisaf etdirilmosi metodologiyasi todris
prosesinin miixtalif aspektlorini, o ciimlodon todris metodlarini, tolim foaliyyatlorinin togkilini vo
miiollimlor, sagirdlor vo valideynlor arasinda qarsiligli alagoalori ohats edir. Galin har bir osas bacarigi
inkisaf etdirmok ii¢lin asas strategiyalar1 vo yanasmalar1 daha otrafli aragdiraq (Zaqvyazinski, 2006).

Oyranmoayi dyranmak saristalori strategiyalar: iizra takliflor: Son todgiqatlar iizra toqdim olunan
moktob yasinda sagirdlorin dyronmoyi Oyronmok bacariqlarinin formalagsmasina bir sira uygun
tokliflor toqdim etmislor. Bu tokliflor agagidakilardir:

1) Tongidi diigiinconin formalasmasi. Bu bacariq molumati tohlil etmok, onun etibarliligmi
qiymatlondirmak va 6z fikrini formalasdirmagq tigiin vacibdir. Problem osasl tolim, miizakiralar,
hal todqiqatlar1 vo layiha asash tolim moktoblords tonqidi diisiinconi inkisaf etdirmak ii¢iin genis
istifado olunur. Sagirdlor sual vermoyi, 6z baxislarin1 miidafio etmoyi vo montiqi miithakimo
zancirlori qurmagi Oyranirlor. Miibahisoali mdvzulart vo mosalolori miizakiro etmok, miistoqil
todqiqat diisiincosini  stimullasdirmaq vo miixtolif monbolordon molumatlar1  tonqidi
giymotlondirmok {i¢ilin sorait yaratmaq da vacibdir (Richter, 2016; Alekhin, 1983; Vygotsky,
1935).

2) Unsiyyat bacariglarimin formalasmas:. Effektiv iinsiyyot sagirdlorin dyronmosindo vo sosial
adaptasiyada osas rol oynayir. Unsiyyat bacariglarini inkisaf etdirmak ii¢iin miixtolif metodlardan,
o ciimladon rol oyunlari, miizakirsler, toqdimatlar, ciitliik isi ve kigik qrup isi istifado olunur.
Sagirdlor fikirlorini vo hisslorini ifads etmayi, basqalarmin baxislarini dinlomayi vo anlamagi,
tinsiyyatlorini miixtalif auditoriyalara va vaziyyatlora uygunlagsdirmagi dyrenirlor. Homginin, iz
ifadolori, jestlor vo bodon dili daxil olmagqla, geyri-verbal {insiyyatin, eloco do aktiv dinlomo
bacariglarinin inkisafi vacibdir.

3) Yaradicihg qabiliyyatinin formalasmasi. Sagirdlorin yaradiciligmin inkisafi onlarin yaradici
potensialini, innovativ diisiincasini vo 6zlorini ifado etmok qabiliyyatini inkisaf etdirir. Maktob
tacriibalorinds miixtalif yaradici tapsiriqlar, layiho islori, yaradici oyunlar vo masqlar, eloco do
forqli 6yronmo metodlarindan istifads olunur ki, bu da sagirdlore fordi qabiliyyat va istedadlarini
niimayis etdirmoys imkan verir. Sorbost yaradiciliq {i¢lin sorait yaratmaq vo onu togviq etmok
vacibdir.

4) Koqnitiv bacariqlara bir komponent kimi, bir sira Avropa 0lkalorinds todris olunan “Soxsi inkisaf”™
fonninin todrisi iizro asas anlayislar hagqinda biliklorin todrisi toklif olunur. Fonnin mozmunu iki
bdlmodon ibarotdir: “Oziiniiinkisaf va saxsi inkisaf” va “Oziiniitaskilatin va effektiv garsihiqli
alaganin asaslarr”. Bu fonlorin tadrisinds soxsiyyatin asas xiisusiyyatloring, onun fordi psixoloji
xlisusiyyatlorina: temperaments, xarakters, qabiliyyatlors, iradoyo, soxsiyyot foaliyyotinin bir
formas1 kimi hoyat strategiyalarinin vo hoyat moagsadlorinin miioyyonlogdirilmasing, maneaslora
va soxsi inkisafin resurslarina hasr olunub (Alekhin, 1983; Maslou, 2019).
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Oyranmayi 6yratmak texnikalari. Sagirdlor {iciin diisiinco torzlorini doyisdirmok ii¢iin hazirlanmis
faaliyyatlor movcuddur. ©sas masals budur ki, zoka statik deyil, ogor nailiyyastls bagli bazi yanlis
tosovviirloro meydan oxumagq istoyirikso, avvalco zehnin neca iglodiyins dair bazi osaslari bir az daha
dorindon arasdirmaliyiq.

Foaal dinloma. Miihaziralor, miizakiralaor va ya séhbatlor zamani aktiv sakilda dinlomoa ilo masgul
olmagq, effektiv geyd almagq; zehin xaritalagdirmak; foal oxumaq, effektiv vaxt idara etmoak; tacriiba
axtarigina qosulmagq.

Faal dinloma: Faal dinloma miiollimlors inam yaratmaqla, ehtiyaclar1 askar etmoklo va agiq suallar
vermak, s6zls ifado etmamok va geyri-verbal isaralori miisahide etmok kimi tisullarla agiq tlinsiyyati
inkisaf etdirmoklo sagirdlor haqqmnda molumat slds etmoyo kémok edir. Bu, sagirdlorin 6zlorini
doyarli hiss etmalorine vo 6z baxislarini, ¢otinliklorini vo giiclii toraflorini boliismoya daha ¢ox hazir
olmalarina komok edir ki, bu da anlayisi dorinlogdirir vo istiraki artirir.

Effektiv qeyd gotiirma: Vizual olaraq sagirdlors aydin, qisa, miitagokkil vo strukturlagdirilmis qeydlor
gotlirmayi tapirmaq lazimdir ki, onlart oxumaq asan olsun vo sonradan sizin ii¢iin monali olsun.
Ideyalar ii¢iin asagidaki miixtolif qeyd formatlarma baxin. Qeydlorin qisa olmasini istoyirsinizsa,
ixtisarlar vo simvollardan istifado etmoyi Oyrotmok lazimdir. Tam ciimlolor ovozino isarslor vo
ifadoalorlo yazmagi tapsirin.

Zehin xoritalasdirma: Oyronmok ii¢iin zehni xoritolosdirmo bacariqlari, morkazi bir fikir otrafinda
molumatlart vizual olaraq toskil etmoyi, agar sdzlordon, ronglordon va sokillordon istifado edorok
olagolor yaratmagi ohato edir ki, bu da beynin anlayislar1 tobii sokildo neco alagolondirdiyini oks
etdirmoklo yaddasi, anlayisi vo ideya yaratmagi artirir, boyiik monzeroni gérmays vo bilik
bosluglarin1 miioyyon etmoyo kdmok edir. Osas iisullara osas mévzudan baglamaq, osas movzularla
saxolondirmok, tok agar sdzlordon istifado etmok, alt budaqlar olavo etmok, vizual isarslori
(ronglor/sakillor) daxil etmok vo daha dorin anlama vo somorsli nozordon kegirmok iiciin forqli
ideyalar1 alagolondirmok tiglin ¢arpaz olagolor ¢okmok daxildir. Miirokkob mdévzular iigiin fikirlori
vizual sokildo alaqgolondirmak, qisa sokildo sorh etmok on effektiv sorigtolordir.

Vaxtin effektiv idara olunmasi: Oyronmok iigiin effektiv vaxt idaroetmosi real codvallor yaratmaqdan,
tapsiriqlara, xiisusilo vacib olanlara {istiinlik vermokdon, bdyiik mogsodlori ki¢ik addimlara
bolmokdon, diqgeti yayindiran amillori, masolon, telefonlar/sosial media minimuma endirmokdon,
vaxtin bloklanmasi vo paylanmis tocriibo kimi iisullardan istifado etmokdon, miintozom fasilolor
vermokdon vo diggeti vo uzunmiiddoatli yaddasi artirmaq iigiin metodlarmizi daim nozordon
kecirmokdon ibaratdir.

Faal oxu: Oyronmo iigiin aktiv oxu bacariglari, materialla qarsiliqh slaqo quraraq vo bilik iigiin bir
gar¢ivo quraraq molumati dorindon anlamaq vo yadda saxlamaq tigiin passiv sokildo nozordon
kegirmok ovozino, sual vermok, annotasiya etmok, vurgulamaq, konar gqeydlor etmoklo
timumilogdirmak vo fikirlori slagolondirmoklo moatnlo slago qurmagi ohato edir. Osas strategiyalara
avvalki biliklori aktivlesdirmak, kritik suallar vermok (kim, no, niy9), yeni liigoti miiayyonlasdirmak,
motni hissalora bélmok, mdvcud biliklorlo moalumati vizuallagdirmaq vo sintez etmok daxildir.
Sagirdlori maraqli, real hoyat hadisolorini oks etdiron motnlorin oxunmasina calb edorok, motni
sorgulamaq, sorh etmok vo imumilosdirmok ¢ox somaors verir.

Tocriiba axtarisina qosulmagq: Tocriibodo ugur qazanmaq vo “Oyronmoyi dyronmok”™ bacariglarini
inkisaf etdirmok {i¢lin maraq vo tosobbiiskarliga, effektiv {insiyyoto, xiisuson do yaxs1 suallar vermok,
uygunlagsma gabiliyyatino vo problem halling, giiclii vaxt idaroetmasino vo togkilat¢iliga, eloco do
omokdasliq vo tonqidi diislinco kimi yeni texniki vo yumsaq bacariqlart monimsomak ii¢iin inkisaf

35



Elmi Tadgiqat 6(5), 2026
Scientific Research 6(5), 2026

diisiinca torzina (kicikhocmli hekays yazmagq, roy almaq diqqgot yetirmak lazimdir. Bu bacariqlar sizi
passiv Oyronondon isdo tez Oyronon, aktiv tohfs verono ¢evirir vo bu da sizi golocok vozifalor liglin
doyorli edir. Oziinii yoxlamaq vo tocriiboni paylasmaq: 6ziinii test etmok va todris masqlorini
paylamaq. Miixtalif rutinlor iizro todris yerlorini vo materiallar1 doyisdirmok daha faydali ola bilir.

“Oyun bir 6yranma texnikasi kimi”: Oyun osasli 6yronma vo ya oyun yolu metodu adlandirilan bu
metod, bacariq vo anlayislar1 dyrotmok ii¢iin oyloncali, praktik foaliyyatlordon vo oyunlardan istifado
edir, tobii maraq va tacriibalordon istifade etmakls yaradiciligi, problem hallini, sosial bacariqlar vo
dorin istiraki inkisaf etdirir, ononovi ozbor yronmodon konara ¢ixaraq tohsili daha monali vo hortorafli
inkisaf li¢iin effektiv edir. Oyun usaq inkisafinin on maraqli aspektlorindan biridir. Oyun vasitasila
usaq problem hallini, dil, sosial bacariqlar1 vo motor bacariqlarini totbiq eds bilar! Usaqlar miixtolif
stiratlo vo miixtolif yollarla inkisaf edir vo Oyronirlor. Bundan olavo, inkisaf diisiinco torzi inkisaf
etdirmak vo ¢atinliklori gobul etmok manealori dof etmayo vo Oyronmao soyahotimizdo inadkar olmaga
komok edas bilor. Diizgiin diisiinco torzi vo vasitolorlo hor kos 6yronmao qabiliyyatini inkisaf etdiro vo
magsadlarine ¢ata bilar.

Notica

Beloliklo, calisqan bir sagird on yaxsi sokildo neco dyrono bilocoyini vo Oyronmoni neco
istiqgamotlondiracayini bilo bilor. Calisqan bir sagird moktobdo vo ondan konarda movcud olan
miixtalif se¢imlor vasitasilo do ona yol gostora bilor. Miiasir todris metodlar: tohsilin keyfiyyatini
artirmaq vo tolim prosesini tolobalorin v biitovliikde comiyyatin ehtiyaclarina uygunlasdirmagq ii¢iin
vacib bir vasitoyo ¢evrilir. Layiho asasli tolim, tocriiba asasli vo oyun osaslhi tolimin istifadosi moktob
yashi sagirdlorde 0yronmayi dyronmok saristalorini formalasdirmagq tizro interaktivin tolim prosesinin
tokmillogdirilmasina tohfa verir.
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Azdrbaycan comiyyatindd rogomsal transformasiyanin
sosioloji analizi: Stini intellekt, struktur doyismolar, sosial
baraborsizlik

Eliza ismayilova

Xiilasa. Miiasir diinyada an ¢ox miizakira olunan texnoloji yeniliklordan biri siini intellekt, hayatin
har sahasinda effektivliyini har giin artirir. Arasdirmalar va statistika gostorir ki, stini intellektin
sosial hayata tasiri daim artir va sosial hayata miixtalif yollarla tasir géstorir. Buna géra da, siini
intellekt sosial elmlarin, eloco da program tominati va kompiiter elmlorinin maraq dairasindadir.
Ragamsal dayisim va siini intellekt itizra sosioloji tadqgiqatlar ham keyfiyyat, ham da komiyyat
baximindan artir. Bu tadgiqatin magsadi ragamsal transformasiyanin Azarbaycan comiyyatinda sosial
strukturlara, institusional miinasibatlora va fordi aktorlarin davranis modellorina tasirini sosioloji
miistovida tohlil etmakdir. Mbqgaloda sabaka comiyyati, informasiya comiyyati va ragamsal
baraboarsizlik nazoriyyalori asasinda analitik ¢or¢iva qurulmus, empirik todqiqat dizayni taklif
edilmigdir. Arasdirma géstorir ki, Azorbaycanda raqamsal transformasiya asasan doviat markazli
institusional mexanizmlor iizorindan reallasir va bu proses yeni sosial tobagalosma formalarinin
yaranmasina sabab ola bilor.
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Sociological Analysis of Digital Transformation in Azerbaijani
Society: Artificial Intelligence, Structural Shifts and Social
Inequality

Eliza Ismayilova

Abstract. In the contemporary world, Artificial Intelligence (Al) stands as one of the most extensively
discussed technological innovations, progressively enhancing its efficacy across all spheres of life.
Empirical research and statistical data indicate that the societal impact of Al is continuously
expanding, influencing social dynamics through multifaceted channels. Consequently, Al has become
a focal point of inquiry not only for software and computer sciences but also for the social sciences.
Sociological investigations into digital evolution and Al are currently experiencing significant growth
in both qualitative and quantitative dimensions.
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The objective of this research is to analyze the impact of digital transformation on social structures,
institutional relations, and the behavioral patterns of individual actors within Azerbaijani society
from a sociological perspective. The article establishes an analytical framework based on the theories
of the network society, the information society, and the digital divide, while proposing a structured
empirical research design. The study concludes that digital transformation in Azerbaijan is primarily
facilitated through state-centric institutional mechanisms, a process that may catalyze the emergence
of novel forms of social stratification.
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Giris

Rogomsal texnologiya molumatlari ikili kod (0 vo 1) vasitosilo emal edon, saxlayan vo Gtiiron elektron
alotlor, sistemlor vo cihazlardir. Internet, siini intellekt, molumat morkozlori vo fiber-optik sobokolor
kimi ragomsal doyigsimlor comiyyatin giindalik hoyatinin har bir sahasini inkisaf etdiran, siiratlondiron
vo rogomsal ekosistem yaradan miiasir vasitolordir. Bas hansi problemi holl etmok {i¢lin siini
intellektdon istifade olunur? Noa prognozlasdirilir vo ya optimallagdirilir vo kim torofindon? Siini
intellekt qarsimizdaki problemi holl etmoyin yegana vo ya an yaxst yoludurmu? Bunun avazino
diqgotimizi holl etmoys yOnoldo bilocoyimiz basqa problemlor varmi? Siini intellektdon istifads
edorok problemin hansi aspektlorini holl eds bilorik vo hansilarini holl eds bilmorik? Problemin
prognozlasdirilmasi problemlorini toyin etmayimiz vo formallasdirmagimiz alqoritmik sistemin neca
goriindiiyiinii vo islodiyini formalasdirir. Problemin torifi siini intellekt praktiklori {i¢lin aragsdirmanin
xaricindo oldugu kimi asanligla gqobul edils bilsa do, sistem qurulduqca bu, tez-tez tadricon bas verir.
On yaxsi hallarda bu, ictimaiyyatin istiraki ii¢lin bir flirsot ola bilor, ¢iinki geyri-miioyyon siyasot
maqsadlorinin va forziyyslarinin tokmillagdirilmasi prosesi roqabat aparan dayarlari va prioritetlori
on plana ¢ixarir.

BMT-nin qobul etdiyi Uciincii minilliyin inkisaf moagsadlorinden biri do qlobal torofdashgin inkisaf
etdirilmasi istigamotidir. Burada qeyd olunur ki, saglamligindan, yasadigi miihitdon, irqindon,
yasindan, maddi voziyyatindon, tohsilindon, cinsindon asili olmayaraq hor koso informasiya-
kommunikasiya texnologiyalarindan (IKT) bohrolonmok imkani yaradilmalidir (Azarbaycan
Respublikasinin inkisafi namins informasiya vo kommunikasiya texnologiyalar1 tizro Milli
Strategiya (2003-2012-ci illor), 2003). Rogomsal transformasiya miiasir comiyyatlordo sosial
doyismonin asas determinantlarindan birins ¢evrilmisdir. Bu proses yalniz texnoloji infrastrukturlarin
yenilonmasi ilo mohdudlagmir, eyni zamanda, sosial institutlarin funksional mozmununu, giic
miinasibatlorini vo identiklik formalarmi yenidon qurur (Castells, 2010). Azorbaycan kimi postsovet
comiyyatlorinds rogomsallagsma hom modernlogmo alati, hom do sosial diferensiasiyani dorinlosdiron
faktor kimi ¢ixis edir.

Tadqgiqat
Sosiologiya daxilindo siini intellekt {izro todqiqatlara iki osas yanagsma mdvcuddur. Birinci qrup
todqgiqatlar asason siini intellekti kapital vo siyasi giiclorin sosial nozarsti qorumagq tigiin bir vasito

kimi sosial tosirlori kontekstindo arasdirir, sosial borabarsizliklori tokrarlayan bir fenomen vo onu
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yaradanlarin bir madoni fenomenidir. Digor torofdon, ikinci qrup todqiqatcilar texnologiyani
timumilikds vo xtisusils siini intellekti sosializmin istehsalinda “sosial aktyor” kimi dayarlondirirlar.
Ik novbodo qeyd etmok lazimdir ki, siini intellekt, iimumiyyatlo, sosial elmlor vo xiisuson do
sosiologiya daxilindo todqiqatlar holo ilkin morhoalodadir. Bu, sosiologiyanin bu sahoys maragmnin
olmamasindan daha ¢ox texnologiyanin yeniliyindon gaynaqlanir. Siibhosiz ki, sosiologiya uzun
miiddotdir elm vo texnologiya lizro xeyli nazari vo totbiqi todqiqat toplayib. Bu adobiyyat hom klassik
texnologiyalari, hom do son zamanlar internet vo kompiiter texnologiyalarini - rogomsallasdirmani
ohato edon zongin osorlor toplusundan ibaratdir. Siini intellekt rogomsallagdirmanin bir hissasi olsa
da, muxtar xiisusiyyatlorina géro hom klassik, hom do yeni roqomsal texnologiyalardan forqlonir.
“Klassik texnologiyalardan” forqli olaraq, insan xiisusiyyatlorine asaslanaraq modellogdirilmis siini
intellekt, insanin idrak vo davranis xiisusiyyatlorini “toqlid etmoya” qadir bir texnologiyadir” (Adas
& Erbay, 2022). Siini intellektlo tochiz olunmus masinlar 6yronmo, danigsma, iinsiyyot, qavrama,
miloyyan bir magsods dogru horokat etmok vo s. kimi bir ¢ox insana bonzor davranis xiisusiyyatlori
nliimayis etdirir. Bu xiisusiyyotlo, siini intellektin sosiologiya daxilindo neco hall edilocoayi vo
konsepsiyalasdirilacagi miizakironin vacib sahalorindon birini togkil edir. Siini intellektin hayatin hor
bir aspektindo artan tosirini nazare alaraq, sosiologiyanin siini intellekti neco konsepsiyalasdiracagi
vo omoliyyatlasdiracagi shomiyyot kosb edir.

“Diisiinmoyi dyronon masinlarin mioyyon vozifolori insanlar torafindon idaro olunmadan yerino
yetiro bilocoyi fikrino osaslanan siini intellekt konsepsiyasi, Maarifcilik dovriino gedib ¢ixan bir
diisincada tomolini tapir; Leybnizin insanlar arasindaki fikir ayriligqlarint hall edocok mexaniki
diistinma cihazlar1 bu xoyalin bir niimunasidir” (Buchanan, 2005). Nozari osaslar Alan Tiiring
torofindon qoyulsa da, siini intellekt anlayis1 ilk dofs 1956-c1 ilds Dartmut Konfransinda riyaziyyatci
Con Makkarti torofindon istifads edilmisdir. Hoqigaton do, Dartmut Konfransi yeni bir elmi sahanin,
yoni siini intellekt todqiqatlarinin yaranmasi hesab olunur (Crevier, 1993). Siini intellektin qizil dovrii
do adlandirilan 1950-1975-ci illor arasindaki dovrds siini intellektin osaslandirma metodu olan
alqoritmlor vo siini intellektin dili olan dyronma metodu olan semantik dyronmods shomiyyatli
iroliloyislor miisahido olunmusdur. Buna baxmayaraq, 1980-ci ildon sonraki dovrii siini intellekt
todqgiqatlarinin yeni qizil dovrii kimi miioyyon etmok olar. Bunun sabobi, bu dévrdon sonra hom
nozoriyyadas, hom da praktikada siini intellekt todqiqatlarinda shomiyyatli sigrayislarin edilmasidir.
Siini intellektin hazirki voziyyatine ¢atmasina imkan veracak ekspert sistemlori bu dovrds ortaya
cixmigdir. “Ekspert sistemlori, miloyyon movzularda miitoxassis olan insanlarin biliklorinin
otliriildiiyli modellordir vo siini intellekt miioyyon alqoritmlordon istifade edorok bu sahoalordoki
problemlori hall eds bilor. Belaliklo, siini intellektin biliklorinin keyfiyyatinds vo formasinda inqilab
bas vermisdir” (McCorduck, 2004).

2000-ci illordon baslayaragq siini intellekt bir texnologiya kimi sosial hoyata tosir gdstormoyo basladi.
Siini intellekt vo “diistinen” masinlar ilk dofs mohz bu dovrds kiitlalor qarsisinda peyda oldu. Bu
dovriin on yaddagalan hadisslorindon biri Hanson Robotics torafindon istehsal edilon siini intellekto
vo fiziki bodono malik robot Sofiyanin soyahotidir. Bu soyahot, onu yaradan miihandislorlo
sOhbatlorinin YouTube-da yayimlanmasi, ABS-in on mashur tok-soularindan biri olan The Tonight
Show Starring Jimmy Fallon-da ¢ixis1 vo sonradan Soudiyyo Orobistani torafindon votondasliq almast
ilo baslad1. 2018-ci ildo Azarbaycanda ilk dofa olaraq kegirilocok beynolxalq “Innovasiyalar hoftosi
carcivasindo 6lkomizdo sofards olan diinyanim on agilli robotu” Sofiya ilo Prezident ilham Sliyev
oktyabrin 22-do Imisli rayonuna sofari ¢orcivasindo ASAN Hayat kompleksinin acilisi zamani
gorliismiisdir.

Diinyada va Azarbaycanda siini intellekt texnologiyasi. Son illordo diinya miqyasinda siini intellekto
goyulan investisiyalarda ohomiyyatli bir si¢rayis bas verib. 2020-ci ilo qodor siini intellekt
investisiyalar illik investisiya hocmi 62,2 milyard dollar olmagla diinyanin on bdyiik investisiya
saholorindon birina cevrilib. 2020-2027-ci illor arasinda siini intellekt investisiyalarmin orta illik
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artim1 42,2% olmagqla 62,2 milyard dollardan 733,6 milyard dollara catacagi gozlonilir. Stanford
Universiteti torafindon dorc edilon hesabata goro, siini intellektin on intensiv istifads edildiyi sektorlar
sohiyy9, bankgilig, maliyyo, hiiquq vo xidmat sektorlaridir (Stanford University, 2016).

“2014-cii ilin pay1zinda baslayan Siini intellekt (SI) {izro Yiiz Illik Todqiqat (AI100), Siini Intellekt
(SI) sahosinin vo onun insanlara, onlarin icmalarma vo comiyyato tosirlorinin uzunmiiddotli
todqiqatidir” (Stanford University, 2021). Bu tadqiqat, SI ilo tochiz olunmus hesablama sistemlorinin
elmini, miihondisliyini vo totbigini nozorden kegirir. Osas foaliyyati olaraq, Yiiz Illik Todqgigata
nozarat edon Daimi Komito, SI-nin hazirki voziyyetini qiymotlondirmok {i¢iin har bes ildon bir
Todgiqat Paneli yaradir. Todgiqatlarin SI tadqiqati, inkisafi vo s. saholorinds istiqgamatlor iigiin ekspert
molumatl rohborlik tomin edan sintezlor vo qiymatlondirmalor hazirlamasi gézlanilir va sistemlarin
dizayni, eloco do bu sistemlorin fordlora vo comiyyoto genis sokildo fayda vermasini tomin etmok
liclin proqramlar vo siyasotlor hoyata kecirilir. Minilliklor boyu texnoloji doyisiklik dalgalar
iqtisadiyyat vo omok bazari li¢lin ikitlizlii qilinc kimi gobul edilmis, mohsuldarligi vo sorvati artirmis,
lakin tipik iscilor liglin amak haqqini va is imkanlarini potensial olaraq azaltmisdir. Roma imperatoru
Vespasian omok bazarina potensial tosir gostordiyine gora mohsuldarligi artiran tikinti texnologiyasini
gobul etmokdan imtina etmisdir. Luddilor 1800-cii illorin ovvallorindo Ingiltorads tekstil masinlarmi
mohv etmisdilor vo ABS omok bazari iigiin qizil dovr olan 1960-c1 illordo miitoxassislor omoya qonast
edon texnologiyanin ABS-da mosgullugu mohv edo bilocoyi barads xobordarliq etmisdilor. Miiasir
dovrdo problemin miioyyan edilmasi proseslori, ilk novbadas texniki miidaxilonin zoruri oldugunu forz
etmokdon do uzaq durmamalidir. Texniki hallor 6zlori problemin bir hissasi ola bilar, xiisuson do sosial
borabarsizliklorin vo potensial geyri-texniki hollorin kok sabablorini 6rt-basdir etsolor. Novbati nasil
stini intellekt todqiqatgilart vo praktikantlar: problemin rosmilagdirilmosine kritik digqet yetirmak
tiglin tolim kegmolidirlor. Bu arada, praktikantlar 6z alotlorindon giic iyerarxiyasinin daha yiiksok
saviyyelorini dyronmak ii¢iin istifado edo, siini intellektdon istifads edorok, aramizda on az imtiyazl
olanlarin deyil, giiclii dovlat sektoru qurumlarinin vo aktyorlarinin davranislarini prognozlasdira
bilorlar.

Texnologiya va comiyyat qarsiligh tasirda. Deya bilorik ki, sosiologiyada texnologiya hagqinda
diisiinco tarixi imumiyyatlo ¢ox qadimlore gedib ¢ixir. Texnologiya haqqinda klassik falsofi vo
sosioloji diisiincolor imumiyyatlo buna iki sokildo toxunur. Birincisi, Marksdan basglayaraq
postmodern sosiologiyaya qodor uzanan, texnologiyanin instrumental anlayisidir ki, bu da onu siyasi
vo iqtisadi mogsadlor iigiin istifado edilon bir vasito kimi gobul etmok kimi ifads edilo bilor. Digor
anlayis iso texnologiyanin manipulyativ tobiotini insanin tobiat vo diinya anlayisi ilo olagali sokildo
ortaya qoymagi va belaliklo, onun insan horokotlorindo tohrifedici mahiyystini ortaya qoymagi
hodofloyon essensialist yanagsmadir (Ellul, 1964). Siini intellekto sosioloji maragin mongoyi
texnologiya sosiologiyasinin bu damarlarindan qaynaqlanir. Eyni zamanda, sosiologiyada
texnologiya neytral sayilmir. Ragomsal texnologiyalar sosial miinasibatlori formalasdirir, bununla da
comiyyatds sosial miinasibotlor — insanlar, qruplar vo institutlar arasinda resurslara ¢ixis, gorarvermo
Vo tosir mexanizmlorini ifade etmis olur. Rogomsal transformasiya bu miinasibotlori ii¢ osas istiqgamat
tizro doyisir:

Unsiyyat miinasibatlori:
Ononovi model: morkoz — kiitlo (TV, gazet, rosmi kanallar);
Ragomsal model: gobaka — saboka (sosial media, platformalar).

Notico: informasiyan1 yaymaq artiq yalniz institusional aktorlarin inhisarinda deyildir. Artiq

comiyyatin an sado vo asagi sinfi informasiya dastyicisi vo paylayicisidir. Eyni zamanda, comiyyatin
doyarlari va ehtiyaclari texnologiyanin neco inkisaf edocoyini miisyyan edir.
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Informasiya miinasibatlari. Ovvallar: informasiya nadir resurs idi vo onu saxlayanlar giiclii idi. Bu
giiclor dovlot, media vo ekspertlor hesab edilirdi.

Indi: informasiya boldur, amma filtrlomo vo gériintiiliik giic yaradir. Bu iso giiciin informasiyaya
sahib olmaqgdan ¢ox, onun idars olunmasi voziyyatino kegmosini gostorir.

Omoak va asililiqg miinasibatlori. Klassik is¢i — igogdtiiron modeli — platforma asasl omak.

Sosial tominat zaifloyir, fordi mosuliyyat iso artir.

Bels oldugu halda miinasibatlor formaldan elastik-rahat, amma qgeyri-sabit formaya kegir.

Beloliklo, ragomsal-informasiya giindalik hoyatimizda daim goriindiiyiinii, no gordiiylimiizi,
esitdiyimizi vo kiminlo goriisdiiylimiizii dikto etdiyini vo buna gdro do nayi bayonib-baysnmo-
diyimizdon tutmus kiminls garsiliqlt slageds oldugumuza godar bir ¢ox sahads sosial hoyata niifuz
edo bildiyinin artiq sahidiyik. Doyarlorlo dolu vo siyasi, miioyyon monada sosial baraborsizliklori
tokrarlamaq Tlgclin alotlor oldugunu gizlodon texnokratiyaya osaslanan sosiallasma formasi,
texnologiyanin insan gozl iiglin anlagilmaz hala gotirildiyi, belosliklo, sorgu-sualdan immunitet
qazandig1 kimi konsepsiyalasdirilir.

Struktur dayigmalar va sosial barabarsizlik. Azorbaycan comiyyatinds konkret olaraq na doyisir? Giic
balansinin dayismasinin asas mexanizmlari.

Sosioloji baximdan siini intellekto elmi vo texniki yanagmalardan forqli olaraq, moadoni bir fenomen
kimi qobul edon yanasma, daha genis sosial kontekstda elmi vo texniki totbiglorindon daha ¢ox, siini
intellektin otrafinda morkozlogmis modoni quruculuq prosesind vo noticado yaranan tendensiyalara,
proseslora vo miinasibatlors diqqot yetirir (Liu, 2021). Moalumat iizorinds giic (data power) kim daha
¢ox molumat toplayir, kim davranis1 prognozlasdira bilirso, o, giicliidiir. Dovlstlor, platformalar,
banklar yeni glic morkozloring cevrilir. Giic artiq zorakiliq yox, alqoritm iizorindon isloyir. Bas bu
zaman giic balansi nadir? Sosiologiyada gilic: basqalarinin davraniglarini tosir altina almaq
qabiliyyotini ifado edir. Rogomsal transformasiya bu giici yenidon paylaywr, amma tam
demokratiklosdirmir. Alqoritmik vasitogilikls, kim goriiniir?, hansi fikir yayilir?, hanst mévzu
glindomdos qalir? Bunlar artiq redaktor yox, alqoritm hall edir. Giic “kim danisir’dan daha ¢ox “kimi
esidirik” sualia kegir. “Simvolik giiciin transformasiyasi Bourdienun anlayis1 ilo ovollor status o
soxslordo comlosirdi ki, onun yiiksak intellekti, tohsili, bir ne¢a dil biliklori vo sosial-modoni kapital
idise, indi bu status, raqomsal bacariqlara malik daha cox goriintii ve izlayici sayimi 6ziinds ehtiva
edon yeni elit nosil qruplart hesab edilir” (Bourdieu, n.d.; Bourdieus-Castells, 2010). Siini intellekti
bir texnika kimi arasdiran sosioloji tadqigatlarin diqqgot yetirdiyi digor vacib bir saho, siini intellektin
osas is prinsiplorindon biri olan alqoritmlori vo onlarin sosial boraborsizliklorin barpasindaki
funksiyalarin1 agkar etmokdir. Sado dillo desok, siini intellektin qorar gobuletmo komponenti kimi
toyin edilo bilon alqgoritm, siini intellekts yiiklonmis molumatlarin miioyyon bir horokoto neco reaksiya
veracayini istigamatlondirorok magsad aldo etmasine imkan verir. “Alqoritmlorin insanlar torafindon
yazildig1 vo buna goro do sosial hoyatda kok saldigi fikrindon irali golorak siini intellektin doyar yiiklii
oldugunu, elaca do alqoritmlori kodlagdiran mithondislorin onlarin doyarlorinin dasiyicilart oldugunu
todqgiqatcilar gostormislor, homginin, siini intellekt obyektiv bir texnologiya olmaqdan uzaq, yoni
siyasi xarakter dasiya bilir vo buna goro do sosial barabarsizliklorin barpasinda aktiv rol oynayir”
(Joyce vo b., 2021). Bu kontekstds siini intellekt sosiologiyasi siini intellekt inkisaf etdiricilorino
molumat vo maliyys resurslarini kimin tomin etmasi masalasine digqat yetirmali va siini intellektin
harada, ns vaxt, neco va kim {i¢iin inkisaf etdirildiyi suallarina diqqgot yetirmalidir.

Dovlat vo votondas miinasibatlorinin tonzimlonmasindo dovlot daha nozarot¢i vo molumatli olur,
vatondas iso izlonon vo rogomsal iz buraxan aktora gevrilir. Eyni zamanda, xidmotlor siiratlonir,
soffafliq iso gismon artir. Notico etibarilo glic simmetriklogmir, sadoco formasi doyisir. Dovlat vo
votondas miinasibatlorinin ragomsallasmasinda transformasiya osason yuxaridan-asagiya dogru
doyisir. Bu doyismoya on yaxsi niimuno kimi ASAN Xidmot, e-gov, myGov, SIMA, Elektron
mohkaomo, elektron vergi vo gomriik sistemlorini gostormok olar. Bu xidmatlorin hor biri ayri-
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ayriliqda foaliyyot gostordiklori sahalar lizra xidmatlorin siiratlonmasini vo qismon soffafligin hoyata
kecirilmosini tomin edir. Qeyd olunanlarla yanasi, Azorbaycanda roqomsallasma osason ddvlot
torofindon togviq olunan strategiyalar ¢or¢ivosindo inkisaf etdirilir. Sosioloji baximdan comiyyatds
dovlot idaragiliyindo biirokratiyanin azalmasi, dovloto institusional etimadin artmasi, $oxsi
miinasibatlorin tanislq, geyri-formal yollar va digar rollarin zsiflomasi yaranir ki, bu da vatondasin
“xidmat alan subyekt” kimi formalagmasina yardime¢1 olur. Lakin votondas momuniyyastinin tomin
olunmasinda he¢ do biitlin qurumlar hamist eyni doracado qiymetlondirilo bilmaz ona goroe ki,
rogomsal transformasiya institusional effektivliyi artirsa da, sosial inkliizivlik baximindan borabor
naticalar yaratmir, roqomsal savadliligi asag1 olan qruplart struktur cohatdon zoif mévqeds saxlayir.
Sosial media va ictimai tasiri. Sosiologiyanin roqomsal transformasiyaya yanasmasinda madoni
kontekstin shomiyyatini siini intellektin 6zliiyiinds bir fenomen kimi insanlarla slaqasinin birtorafli
olmadig1, madoni va sosial kontekstlora goro doyisdiyini aydin gors bilorik. Giindslik hoyatimizda
rogomsal texnologiyanin comiyyatimizo diktasi vo bas veran sosial doyisikliklor asagidakilarin real
hoyatda var oldugunu gostorir.

* Rosmi statusu olmayan fordlor bdyiik auditoriya toplaya bilir;

* Bu tosir geyri-sabit vo platformadan asilidir;

+ Ictimai miizakiro mokanidir;

* Eyni zamanda nozarat vo 0zilinii senzura mihitidir.

Aila va nasillararast miinasibato tosiri:

*  Gonclor rogomsal mokanda daha miistoqildir vo informasiya baximindan iistiin mévqedadir;

» Valideynlorin nozarot mexanizmlori zoaifloyir, giic yasdan yox, rogomsal kompetensiyadan asili
olur;

* Daoyarlor arasinda nasil gorginliyi yaranir, WhatsApp ailo qruplar1 ailo baglarini qoruyur;

* Rogomsal texnologiya hom ayirir, hom birlogdirir.

Natica

Rogomsal transformasiya sirasinda siini intellekt, basoriyyot {i¢lin avvallor he¢ agilmamais bir yol acir
vo onu indiys qader istehsal etdiyi vo qarsiliql slageds oldugu biitiin texnoloji seylorden forqli bir
fenomenas cevirir. Siini intellekt insan diisiinco vo dyroanme qabiliyyatlorine asaslanan model kimi
basoriyyati yeni bir sosial qarsiliqli alaqe formas ilo qarsi-qarsiya qoyur. Aydindir ki, bu vaziyyat
sosializmin vo onu togkil edon bir ¢ox iqtisadi, monavi vo hiiquqi kontekstlorin yenidon diisiiniilmosini
zaruri edir. Hogigoton do, artiq sosiologiya elmi adobiyyatinda siini intellekt hagqinda shomiyyatli bir
adobiyyat kiitlasinin yaranmaga basladigini sdylomok miimkiindiir.

Siini intellekto ictimai-siyasi yanasma c¢org¢ivasindo aparilan todqiqatlarin, siini intellektin sosial
borabarsizliyo sabab olmasi, giic torafindon nazarat va toqib alsti olmast vo timumilikde comiyyasto
tosiri kontekstinda texnologiyanin sirf texniki vo ya madoni, ideoloji miithakimalardan asili olmadigini
ortaya qoymaq baximindan son doroco vacib problem saholorini arasdirdigini deyo bilorik. Bu
todqiqatlar siini intellektin elmi, texniki vo moadoni fenomen kimi gobul edildiyi {i¢ asas sahoyo
gruplasdirila bilor.

Azorbaycan comiyyotindo  siini-intellekt, roqomsal transformasiyanin  struktur-funksional
doyisikliklorilo yanasi, yeni sosial risklor vo boraborsizliklorin  formalasmasin1 da yaradir. Bu
baximdan, roqomsallagma siyasatlori yalniz texniki deyil, eyni zamanda, siini intellektin hansi sosial
miinasibati yaradacagi suali, yeni sosiologiyanin nozori sorhadlorini hansi ictimai-siyasi yanagsmaya
dogru genislondirocokdir? Belsliklo, siini intellekt rogomsal transformasiyada daha ohatoli vo vahid
sosiologiya yaratmaqla comiyyotdo sosial odalot vo inkliizivlik prinsiplori osasinda forma-
lagdirilmalidir.
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Syntax of Nariman Hasanzade's Creativity

Ganira Asgarova

Abstract. This article comprehensively examines the main features of syntactic structure in Nariman
Hasanzade's creative work. The aim of the research is to determine the functional and aesthetic role
of syntax in the poets language and to evaluate the place of syntactic means in the formation of his
individual style. The article analyzes the interaction between simple and complex sentence models in
Hasanzade's creative work and explains the role these constructions play in expressing poetic content.
It is noted that while simple sentences ensure conciseness and emotional intensity in the poet’s
language, complex sentences serve to express philosophical generalizations and multilayered
semantic structures.

At the same time, the article emphasizes the importance of syntactic parallelism in creating poetic
rhythm and harmony. Parallel constructions are regarded as an important means of strengthening
ideas and increasing emotional impact. The use of syntactic devices such as inversion, ellipsis, and
rhetorical questions is also analyzed, demonstrating how they expand the possibilities of poetic
expression. These means create expressiveness in the poets language, strengthen emotional
connection with the reader, and enhance the interpretative potential of the text.

The study concludes that in Nariman Hasanzade's creative work, syntax is not merely a grammatical
structure but also an aesthetic system that actively participates in shaping poetic meaning. The
purposeful and skillful use of syntactic means provides his creative work with both structural integrity
and semantic depth.

Keywords: Nariman Hasanzade, syntax, poetic language, parallelism, inversion, ellipsis, rhetorical
question
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Noriman Hasonzads yaradicihiginin sintaksisi
Qonirs Isgarova

Xiilasa. Bu maqalada Noriman Hasonzada yaradiciliginda sintaktik qurulusun asas xiisusiyyatlori
hartarafli sakilda todqiq olunur. Tadgiqatin magsadi sairin dilinda sintaksisin funksional va estetik
rolunu miiayyanlasdirmak, hamginin, sintaktik vasitolorin onun fardi tislubunun formalasmasinda
tutdugu yeri qiymoatlondirmakdir. Maqgalads Hasanzads poeziyasinda sado va miirakkab ciimla
modellarinin qarsiligh alaqasi tohlil edilir vo bu konstruksiyalarin poetik mazmunun ifadasinda
oynadigi rol izah olunur.
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Qeyd edilir ki, sada ciimlalor sairin dilinds yigcamliq va emosional intensivliyi tomin etdiyi halda,
miirakkab ciimlalor falsafi iimumilasdirmalarin va ¢oxqatlt semantik strukturlarin ifadasina xidmot
edir.

Eyni zamanda, maqalada poetik ritm va ahangin yaradilmasinda sintaktik paralelizmin aha miyyati
vurgulanir. Paralel konstruksiyalar ideyanin giiclondirilmasi va emosional tasirin artirilmasi
baximindan miihiim vasito kimi qiymoatlondirilir. Bundan alava, inversiya, ellipsis va ritorik suallar
kimi sintaktik vasitolorin istifadasi do tohlil olunur va géstorilir ki, bu vasitalor poetik ifada
imkanlarint genislondirir. Homin tisullar sairin dilinda ekspressivlik yaradwr, oxucu ilo emosional
alagani giiclondirir va matnin interpretasiya potensialini artirir.

Taodgiqat naticasinda miiayyon olunur ki, Noriman Hoasonzads yaradiciliginda sintaksis yalniz
qrammatik struktur deyil, eyni zamanda, poetik mana formalasmasinda faal istirak edon estetik
sistemdir. Sintaktik vasitalorin magsadyonlii va ustaligla istifadasi onun poeziyasina ham struktur
biitovliiyii, ham da semantik dorinlik gazandiwrir.

Acgar sozlar: Noriman Hasanzadb, sintaksis, poetik dil, paralelizm, inversiya, ellipsis, ritorik sual
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Introduction

In Azerbaijani literature, issues of language and style — especially the structural and semantic
organization of artistic texts —have consistently been at the center of scholarly research. In this regard,
the syntactic structure of a poetic text is not limited to the application of normative language rules; it
also carries an important functional load in shaping artistic and aesthetic content. In modern
linguistics and literary studies, syntax is no longer regarded solely as a grammatical category, but also
as one of the key components of the poetic organization of a text (Huseynov, 2010). Each syntactic
figure plays a significant role in making the language of a literary work emotional, poetic, and
figurative (Huseynova, 2016).

From this perspective, the poetry of Nariman Hasanzadeh arouses particular scholarly and aesthetic
interest. In his works, syntactic structure functions not merely as a means of expressing thought, but
as a principal structural component that enhances emotional-expressive impact, shapes poetic rhythm,
and creates semantic multilayeredness. In his poetic texts, sentence structures form an organic unity
with content, and thus syntactic units become carriers of ideological and aesthetic meaning. This
feature is noted in literary studies as one of the key indicators characterizing Hasanzade’s individual
poetic style (Mammadov, 2005; Abdullayev, 2003; Jafarov, 2001).

In N. Hasanzade’s creative work, the functional possibilities of syntax are realized in a broad and
systematic manner. The interaction between simple and complex sentence models ensures the
structural integrity of the poetic text and enriches the forms of expression at different levels. At the
same time, devices such as syntactic parallelism, inversion, ellipsis, and rhetorical constructions serve
both the rthythmic organization of the text and the determination of its emotional tone. Through these
syntactic elements, the poet regulates the internal dynamics of poetic speech and enhances its
expressive power.
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From this perspective, syntactic means in Hasanzade’s poetry function not only as structural elements
of language but also as forms of artistic thinking. Their purposeful and functional use allows for a
clearer and more multidimensional presentation of the ideological and aesthetic content of the poetic
text (Aliyev, 1998).

In modern Azerbaijani poetry, the role of syntax in shaping individual style is particularly significant.
The poetry of Nariman Hasanzadeh stands out as a vivid example of this tendency. His poetic
language is syntactically dynamic, expressive, and multilayered, which increases both the semantic
depth and the aesthetic impact of the text. For this reason, the study of his poetry from a syntactic
perspective is considered one of the relevant and necessary directions in Azerbaijani literary studies.
Thus, the main aim of the present article is to systematically analyze the features of syntactic structure
in Nariman Hasanzade’s creative work and to determine the functional and aesthetic role of syntax in
his poetic language.

Research

One of the main features of syntactic structure in Nariman Hasanzade’s poetry is the functional unity
of simple and complex sentence models. This unity plays an important role in expressing the poet’s
artistic thinking and serves as one of the key factors ensuring the internal integrity of the text at both
structural and semantic levels. Simple sentences are considered one of the primary syntactic means
that create conciseness, clarity, and emotional intensity in Hasanzade’s poetic language. In such
sentences, ideas are expressed directly, laconically, and effectively; as a result, the dynamism of the
poetic text increases, and the reader’s attention is more strongly directed toward the central ideas and
emotional moments.

“When the wife is not at home, even a button breaks and falls. When the wind shakes the branch, the
leaf too separates and falls” (Hasanzadeh, 2010). “Nature disrupted my union, tuned the strings to the
balance of good and evil” (Hasanzadeh, 2022). Researchers note that this functional feature of simple
sentences in literary texts contributes to the strengthening of emotional-expressive impact and to the
more flexible formation of poetic expression (Huseynov, 2010).

At the same time, complex sentences create broader semantic and structural possibilities in the poet’s
work. Through these syntactic models, N.Hasanzadeh makes philosophical generalizations and
presents logical and semantic relations between various events and concepts in a multidimensional
way. Complex syntactic constructions add depth, multilayeredness, and intellectual breadth to the
poetic text, significantly expanding the reader’s interpretative possibilities. This feature corresponds
to the tendency in modern Azerbaijani poetry toward an increased semantic load of syntactic
structures (Mammadov, 2005).

“There is a person who lives a hundred, a hundred and five years, each new season calls him to life”
(Hasanzadeh, 2004). Parallel constructions occupy a special place in the poet’s syntax and serve as
one of the key indicators of his individual style. Syntactic parallelism contributes to the formation of
poetic thythm and harmony through the sequential use of sentences with identical or similar
structures. This device is not limited to a rhythmic function; it also ensures emphasis and strengthens
the semantic core of the text. Through parallel constructions, the author presents a particular idea
from different perspectives and reinforces it more firmly in the reader’s memory (Aliyev, 1998).

Moreover, in Hasanzade’s creative work, parallelism functions not only as a formal stylistic device

but also as an element actively involved in organizing semantic structure. The repeated use of
identical syntactic models strengthens internal connections within the text, ensures unity of idea, and
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enhances the overall poetic impact. In this regard, parallelism can be considered an essential
component in the poet’s system, contributing both to structural organization and meaning formation.
“Speak - if you speak, I will remain silent; speak - if I speak, you will remain silent. I will hold your
hands, and you will hold mine.” (Hasanzadeh, 2022).

Repetition occupies an important place in N. Hasanzade’s style and serves to intensify emotional
impact. A repeated word or expression directs the reader’s attention to a particular idea and heightens
emotional intensity. In poetic language, repetition appears not only in expressive (lyrical) passages
but also in descriptive parts of the text (Asgarova, 2021).

“The children quarreled, the children argued, and even fought a little. The elders intervened; hearts
were troubled. The children reconciled, the elders felt ashamed.” (Hasanzadeh, 2022). Repetition
creates musicality in poetry. The recurrence of the same words or structures establishes rhythmic
harmony between lines, forming a sense of rhythm and intonation, while also emphasizing meaning.
The poet repeats certain ideas to bring them to the forefront and reinforce their impact. “So much
greed, so much malice, so much ambition, so much desire.” Hasanzadeh, 2022).

Researchers note that the use of repetition in the language of literary works refers, of course, to types
of repetition employed purposefully and in appropriate contexts for stylistic effect (Baylarova, 2008).
“Come, let me see-come, let me see you.” (Hasanzadeh, 2004).

In Nariman Hasanzade’s creative work, inversion stands out as a notable syntactic device and plays
an important functional role in shaping his poetic stylistic system. Inversion — that is, the deliberate
alteration of word order — allows the poet to foreground certain syntactic and semantic components
within a sentence and present them with greater emotional intensity. Through this technique, the
traditional stress pattern of poetic text is reorganized, the intonational structure is enriched, and the
expressive power of the utterance is significantly enhanced.

Particularly in lyrical works, the intensive and purposeful use of inversion serves to express more
vividly the poet’s inner emotional state, psychological tension, and the dynamic fluctuation of
feelings. The non-standard syntactic structures formed as a result of altered word order direct the
reader’s attention to specific semantic cores and expand the impact of the poetic text. In this sense,
inversion should be regarded not merely as a formal syntactic transformation, but as a functional
device that increases the emotional and aesthetic power of the text.

Researchers note that in poetic texts, inversion is not limited merely to the alteration of grammatical
structure; it also functions as an important mechanism for intensifying expressiveness and deepening
artistic impact (Huseynov, 2010). From this perspective, in N. Hasanzade’s poetry, inversion operates
as one of the principal syntactic devices with functional significance both at the level of formal
organization and within the layers of content and meaning. “I did not tell you to become a stone in
the end, in an ancient cemetery, by the roadside.” (Hasanzadeh, 2022).

Another important syntactic device widely used in the poet’s works is ellipsis. Elliptical
constructions, that is, the omission of sentence elements, function as one of the key components
ensuring the dynamism and conciseness of poetic text. By employing this device, N. Hasanzadeh
expresses ideas in a brief yet multilayered manner; as a result, although the text may appear
incomplete on the surface, it conveys a semantically whole and complete impression. Ellipsis
encourages the reader to engage actively with the text and to reconstruct the omitted semantic
elements, thereby expanding the interpretative possibilities of the poetic work (Mammadov, 2007).

Moreover, elliptical constructions play a special role in expressing inner speech, psychological states,
and emotional pauses within the poet’s poetics. Through such syntactic omissions, the rhythm of the
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text shifts, pauses are created, and the natural flow of poetic speech is preserved. Thus, in Hasanzade’s
creative work, ellipsis functions not only as a means of structural economy but also as an important

poetic mechanism that generates meaning and enhances emotional and aesthetic impact (Aliyev,
1998).

In Nariman Hasanzade’s creative work, rhetorical questions and exclamatory sentences function as
key means of realizing the emotional-expressive potential of the syntactic system. Although rhetorical
questions formally take the structure of interrogative sentences, their main function is not to obtain
an answer, but to intensify the impact of poetic thought, create philosophical tension within the text,
and engage the reader in an active process of reflection. Through such syntactic constructions, the
poet establishes a direct communicative environment with the reader, guiding them to reflect on
specific ideas and issues. The use of rhetorical questions in poetic texts strengthens semantic tension,
increases the internal dynamism of thought, and deepens the philosophical layers of poetic content
(Huseynov, 2010).

“You have the right to be offended with me, but do you have the right to be offended with fate? You
yourself enchanted the spring of your eyes; do you have the right to drink your tears?”” (Hasanzadeh,
2004).

Exclamatory sentences, in turn, play a significant role in intensifying the emotional-expressive load
in Hasanzade’s poetic language. Through these sentence types, feelings and emotions are conveyed
with heightened emotional intensity, which enhances the expressiveness of the text and evokes a
stronger emotional response in the reader. Exclamatory intonation brings vitality and dynamism to
poetic speech, allowing the author’s inner psychological state to be expressed more fully and
effectively. In this sense, exclamatory sentences are not merely structural syntactic elements, but also
important aesthetic devices that function to strengthen poetic impact (Mammadov, 2005).

“I brought flowers on holidays, yet never said ‘congratulations!’” (Hasanzadeh, 2004).

In Nariman Hasanzade’s poetry, syntactic pauses and incomplete thoughts also belong to the system
of poetic devices carrying important functional load. Syntactic pauses play a special role in the
rhythmic organization of poetic speech and are fundamental in shaping the internal melody and
intonational structure of the text. Through these pauses, the flow of thought is purposefully regulated,
intervals are created between semantic segments, and these intervals help direct the reader’s attention
to key ideas. Studies indicate that in poetic texts, pause structures function as significant means of
strengthening intonational and semantic emphasis (Aliyev, 1998).

Incomplete thoughts, in turn, create a specific aesthetic and semantic effect in the poet’s artistic
thinking. Such syntactic constructions generate an effect of incompleteness, reinforcing the open
structural nature of the text. As a result, the poetic text does not appear as a closed system, but rather
as one open to interpretation. These constructions actively engage the reader in the process of
meaning-making, encouraging them to complete omitted or unexpressed semantic elements. This
increases the interactivity of the poetic text and expands its potential for multiple interpretations.
“When did you comb your hair, let it fall the winds one way, the hands another?” (Hasanzadeh, 2004).
Thus, syntactic pauses and incomplete thoughts in Hasanzade’s poetics function as important devices
in both rhythmic organization and semantic structuring, occupying a significant place in the formation
of his individual style.

Nariman Hasanzade’s syntactic system of creativity functions as one of the main structural and
aesthetic components in the formation of his poetic style. The analysis shows that syntactic means in
the poet’s artistic language do not merely perform grammatical functions; rather, they form a system
of functional elements that actively participate in the ideological and aesthetic organization of poetic
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content. In this regard, syntax in Hasanzade’s creative work is evaluated not only as a formal structure
of the text but also as one of the key mechanisms determining its semantic and emotional load.

Devices such as syntactic parallelism, inversion, ellipsis, rhetorical questions, and exclamatory
sentences play an important role in shaping the poet’s individual style. These syntactic models enrich
the rhythmic structure of the poetic text, strengthen its intonational harmony, and increase its
emotional-expressive impact. At the same time, they have a special function in ensuring the
multilayered semantic structure of the text. In particular, parallel constructions and inversion enhance
the system of emphasis in poetic expression, allowing ideas to be presented in a more effective and
aesthetically expressive form (Huseynov, 2010).

Conclusion

Thus, based on the conducted analysis, it can be concluded that the syntactic system of N. Hasanzadeh
represents one of the most important and characteristic examples of the formation of an individual
poetic style in Azerbaijani poetry. In his poetry, syntax functions as a means of expressing ideas,
feelings, and emotions, significantly enhancing the artistic and aesthetic value of the poetic text and
playing a decisive role in the formation of the poet’s individual style.
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Y.Hasekin “Casur asgar Sveykin macaralar1” romaninda
comiyyatin satirik tasviri

Viisals Qaziyeva

Xiilasa. Bu moaqalads gorkomli ¢ex yazigisi Jaroslav Hasek yaradiciligi, xiisusilo onun diinya
adabiyyatinda miihiim yer tutan “Cosur asgor Sveykin macaralart” romani tadgiq olunur.
Arasdirmanin asas magsadi asarda satira, miihariba tonqidi va camiyyatin sosial-siyasi problem-
larinin neca aks etdirildiyini miiayyanlagdirmakdir. Maqaloda yazi¢inin satirik realizm ananalarina
sadiqliyi, biirokratiya, siyasi oyunlar va miiharibanin insan hayatina tasiri kimi movzulara xiisusi
digqat yetirdiyi gostorilir. Hasekin yaradiciliginda dokumentalizm tislubunun miihiim yer tutdugu,
miiallifin saxsi hayat miisahidalari va real hadisalardan genis istifada etdiyi vurgulanir.

Todgigat zamani romanin bas gahramani Josef Sveyk obrazi tohlil edilir va onun sadaca fordi xarakter
deyil, biitovliikds ¢ex xalqinin timumilagdirilmis simvolu oldugu qonaatino golinir. Sveykin
davramsinda goriinan sadalovhliik va komik xiisusiyyatlor aslinda miiharibanin, harbi intizamin va
biirokratik sistemin absurdlugunu ifsa edon satirik vasito kimi taqdim olunur. Miidllif Avstriya-
Macaristan imperiyasinin  dagilmaqda olan ictimai-siyasi sistemini istehza ila tosvir edir,
mitharibanin manasizligini va insan psixologiyasina tasirini agib géstarir.

Arasdirma naticasinda miiayyan edilir ki, Hasekin yaradiciligi yalniz satirik adabiyyat niimunasi
deyil, hom da miihariba aleyhina humanist diistincanin ifadasidir. Roman bu giin da sosial adalatsizlik,
hakimiyyat 6zbasimaligr va insan azadligi problemlaorini aks etdirdiyi iigiin aktualligini goruyub
saxlayrr.

Acar sozlar: ¢ex adabiyyati, Y.Hasek, satira, komik roman, sosial tanqid
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Satirical Representation of Society in “The Good Soldier
Svejk” by Jaroslav Hasek

Vusala Qaziyeva

Abstract. This article examines the creative work of Jaroslav Hasek, with particular attention to his
world-famous novel The Good Soldier Svejk. The main purpose of the study is to analyze how satire,
criticism of war, and social-political problems are represented in the novel. The research highlights
Hasek’s commitment to satirical realism and his focus on such themes as bureaucracy, political
manipulation, and the destructive impact of war on human life.
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Special attention is paid to the documentary style in the writer’s works, where real-life observations
and personal experiences are widely reflected.

The article analyzes the image of Josef Svejk, concluding that he is not only an individual literary
character but also a generalized symbol of the Czech people. His apparent simplicity and comic
behavior serve as satirical tools exposing the absurdity of war, military discipline, and bureaucratic
systems. HasSek portrays the declining socio-political order of the Austro-Hungarian Empire with
irony and humor, revealing the senselessness of war and its influence on human psychology.

The study concludes that Hasek’s works are not merely examples of satirical literature but also
expressions of anti-war and humanistic ideas. The novel remains relevant today because it addresses
universal issues such as social injustice, abuse of power, and the struggle for individual freedom.
Through satire and realistic depiction, the author creates a powerful critique of society and war that
continues to resonate with modern readers.

Keywords: Czech literature, J.Hasek, satire, comic novel, social criticism
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Giris

Taninmis ¢ex yazigisi Yaroslav Hasek 6z osorlorindo biirokratiya, siyasi oyunlar vo miiharibo
dovriiniin problemlori kimi mévzulara toxunmusdur. Satiriko on bdyiik s6hroti yarimg¢iq qalmis
“Cosur osgor Sveykin macoralar1” romani qazandirmisdir. Hasek yaradicihginda satirik realizmin
torofdart olmugdur. O, miithiim ictimai hadisolori vo comiyyastin hakim tobagasini ¢okinmadon tosvir
edirdi. ©dobiyyat vo incasanatdo “dokumentalizm” adlanan istiqgamoto yazig1 daha ¢ox miiraciot
etmisdir.

Tokca 1900-1915-ci illor arasinda Hasek 6z imzas1 vo ya miixtolif toxolliislorlo toxminon bes yiiz
felyeton nosr etdirmisdir. Bunlar siyasi biirokratiyani, momur 6zbasmaligini vo digor qlisurlar {izo
¢ixaran qisa satirik yazilar idi. Hasek ogerklorinds yalniz uydurma hadisalori deyil, eyni zamanda 6z
hoyat tocriibasini da tosvir edirdi. Real insanlarla linsiyyati vo diisdiiyli glilmali voziyyatlori do yazigi
osarloring daxil edirdi (Elanski, 1980).

Onun ¢oxsayl hekayolori hoyatin on miixtalif sahoalorini ohato edir — moisot ugursuzluglarindan
tutmus iri maliyyo firildaqlarina qodor. O, garsisina oxuculari giildiirmok, onlara maraqli vo ayloncali
hadisalor danismaq mogsadi qoyurdu. Y.Hasekin yaradiciliginin erkon dovriine aid hekayolordon
“Kond idilliyas1” (“Vesnicka idyla”), “Vaxtinda goldi” (“PfiSel vcas”), “Ugurlu ekskursiya”
(“Stastny vylet”). Bu osorlor miiollifin ictimai hadisolori dorindon gérmok bacarigini, hotta qisa
tosvirlordo belo dovriin miihiim hadisalorini realist sokildo canlandirmaq qabiliyyatini gostorir
(Dunayevski, 1983).

Miiollifin miasir dovr hadisolorini satirik sokildo tosvir etmok istedadi, homginin xirda detallar1 sezib
onlara digqget yetirmasi onun golocok yaradicilifinin istigamatini miioyyonlosdirmisdir. Sonralar
miiollifin 6ziinomoxsus komik iislubu inkisaf edir. ilk baxisda onun gohromanlar1 sado vo avam
goriiniirler, lakin oxucular diisiiniirlar ki, gérasen bu personajlar dogrudan da bu qoader agilsizdirlar,
yoxsa moharatls 6zlorini elo gostorirlor.
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Todqgiqatin osas mogsadi Y.Hasekin yaradiciligimi, xiisusilo “Cosur asgor Sveykin macoralar”
romanini tohlil edorak, asards satira, miiharibo tonqidi vo comiyyatin sosial-siyasi problemlarinin
neco oks olundugunu aragdirmaqdir.

Todqgiqatin vozifolori yaziginin yaradiciliq xiisusiyyatlorini miioyyonlosdirmok, romanin ideya-
mozmun istigamatini tohlil etmak, Sveyk obrazinin simvolik vo iimumilosdirici mahiyyastini izah
etmok vo asorin miiasir dovr li¢lin aktualligini doyarlondirmokdir.

Tadqgiqat

Siyasi satira Y.Hasekin xiisusilo giiclii oldugu janr idi. Onun osorlorinde gohroman comiyyat
qurulusunun vo hakim sistemin tozyiqi altinda yasayan insanin imumilosdirilmis obrazi kimi togdim
olunurdu. Hagek biitiin hoyati boyu siyasi problemlorlo vo onlarin insanlar arasindaki ictimai
miinasibatlore neca tosir géstormasi ilo maraqlanmisdir. Kegon osrin 20-ci illorindo Haseko diinya
sOhrati qazandiran “Casur asgor Sveykin macoralart” asarinin ilk fosillori yazildi. ©sarde miiharibonin
dohsatlori tasvir olunur, Avstriya-Macaristan ordusunun vo ¢exlarin iradosizliyi satirik torzds tonqid
edilirdi. Bu roman yalniz miiharibonin miixtalif ¢otinliklorini gdstormoklo kifaystlonmirdi, eyni
zamanda insanlara hazircavab yumor vasitosilo ¢otinliklorin 6hdosindon golmoyi do Oyrodirdi
(Shablovskaya, 1998).

Sveyk hagqinda roman Hasekin biitiin zongin odobi irsino bdyiik maraq oyatdi. Osorin bas qohromani
Yozef Sveyk ¢ex xalqini tocossliim etdiron iimumilosdirilmis bir obrazdir vo miioyyon cohatlori ilo
Y .Hasekin 6ziinii xatirladir. Romanin siijetinds miiallifin hayatindan gotiiriilmiis bir cox sohnolor yer
alir.

Siijetdos tez-tez miisllifin biografiyasindan pargalar goriiniir vo somimiyyatli yumor Sveyko adalotsiz
realligla miibarizo aparmaga komok edir. Bas qohroman tez-tez giilmoali voziyyotlors diisiir, 6zlinii
sadolovh kimi gostorir vo horbi qaydalardan yayinmaga calisir. Bununla da o, ordudaki absurd
gaydalara vo miiharibonin qoddarligina qars1 ¢ixir.

Sivilizasiyanin qiisurlarin1 imumilosdirilmis bodii sokildo gostordiyino goro bu kitab bu giin do
aktualligin1 qoruyub saxlayir. “Cosur osgor Sveykin macoralar1” osori hom satira, hom komik
epopeya, hom do mistifikasiya niimunosidir. Miiallifin 6ziinlin asorin birinci hissasino yazdigi son
s0zdo geyd etdiyi kimi, bu kitab “miioyyan bir dovriin tarixi monzorasi”’dir (Gashek, 1999). Osordo
coxsayl1 obrazlar vo personajlar vasitasilo vaxtilo qiidratli olmus, lakin artiq 6z dovriinii yasamis vo
buna gors do giiliinc vo monasiz goriinon Avstriya-Macaristan imperiyasinin dagilma dovrii tosvir
edilmisdir.

Y.Hasekin satirik romani ¢oxlu lotifolordon vo meyxano hekayolorindon ibarotdir. Bunlar bas
gohromanin dilindon ard-arda soslonir. Bu “mdvzuya uygun hekayslor” sanki 6z-0zlino yaranir, ¢ox
vaxt hadisolorlo birbasa alagasi olmur vo tocriibasiz oxucu ii¢lin romanin 9sas maozmunu kimi goriindir.
Belo hallarda asar sadaco Iatifalor toplusu kimi gqabul edilir (Nikolski, 1997).

Bununla yanasi, bu kitabda miisllifin 6z xarakterinds oldugu kimi iki forqli torof 6ziinii gostorir.
Yazi¢ini yaxindan taniyan dostlari Haseki iki simada goriirdiilor. Son vo facioli Hasek kimi. Yazigt
S.Basov bu barads qeyd edirdi ki: “Hasekds iki insan vardi: biri 6ziinii tolxok kimi aparirdi, digori iso
onu miisahide edirdi. Az adamin gordiiyii homin “ikinci” Hagek insan hoyatinin manasizligini derk
etmisdi vo bunu gizlotmoyo, yumorla ort-basdir etmoys c¢alisirdi. Buna iso “birinci” Hagekin etdiyi
zarafatlar komok edirdi” (Basov, 1983).
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Moshur odobiyyatsiinas I.Bernsteynin yazdigina goéro, “Yaroslav Hasekin kitabinda bas veron
hadisalorin giiliincliiyii vo milli xiisusiyyati ondan ibarotdir ki, ¢ex adabiyyati avstriyali horbi forma
geyinmis, nifrot etdiyi Vyanaya vo almanca danigan avstriyali zabitlora tabe olan bir ¢exin 6ziino
gardas saydigi slavyan xalqlarina garsi doylismoya gondorilmasindon bohs etmoli idi” (Bernshteyn,
1983). Bu hisslor belarus todqgiqatcisi Y.Lyavonavanin mashur soézlorindo aforistik sokildo ifado
olunmusdur: “Mon Avstriya tobassiyom. Bundan daha dohsatli no ola bilor?” (Lyavonava, 2003).

Hagek bu realligin absurdlugunu ad absurdum iisulu ilo gostorir, yoni bas qorargahin biitiin omrlorini
absurda godor ¢atdirmagqla. Yozef Sveyk iso homin amrlari son derace pedantik doqiqlikle yerina
yetirir (Popov, 2004).

Miisllifin 6zl kimi, Sveyk do Birinci Diinya miiharibosinin mahiyyati vo tarixi ohomiyyati barado
yanilmirdi. O, miihariboni ilk giinlorden etibaron absurd hadiso kimi gobul etmisdi. Romanin giicii
timumilikds miihariboni bir dsli absurd kimi inkar etmasindodir. Miisllif Yozef Sveyki yalniz giiclii
gohroman kimi deyil, hom do zaif cohatlori olan bir obraz kimi gostorir. Onun xarakterindo geyri-
miioyyonlik, xirda burjua yumsaqlig1 ve qorarsizliq da vardir.

Sveyk obrazinin komizminin osas1 siiurla davranis arasindaki ziddiyyotdir. O, istismargi comiyyoto
nifrat etso do, ona garsi ciddi miibarizo aparmagq li¢ilin irado vo hazir voziyyato malik deyil. Bu, insan
tobiotindoki ziddiyyati, siiurla irado, zoka ilo hisslor arasindaki uygunsuzlugu gostorir. Lakin Sveyk
0zl bu daxili ziddiyyati dork etmir. S.Qolubkovun geydins gora: “Romanda Sveykin portreti demok
olar ki, verilmir, yalniz onun mavi gozlori vo iri qulaqlar1 barads qisa qeydlor var. Bunun ovazinds
coxlu dialoglar vasitosilo hom Sveyk, hom do digor personajlar dolgun sokildo xarakterizo olunur”
(Golubkov, 2008).

Sveykdon basqa, romanda digor obrazlar da var. Onlar Sveyk qodor detalli tosvir olunmasalar da,
kompozisiya baximindan onunla baghdirlar vo asas gohromanin obrazint agmaga komok edirlor.
Miisllif bu personajlari istehza ilo gdstorir vo xalq ti¢lin maenasiz olan miibarizoni ifsa edir. Y.Hasek
personajlari iki qrupa boliir: biri Sveykin torofinds olanlar, digori iso ona qarsi olanlar. Qohromanin
diisiinco vo davraniglarini boliisonlor arasinda ehtiyatda olan osgor Marek, katib Vanek, telefongu
Xodounski, agpaz Yurayda vo digor asgorlor var (Slaventator, 1960). Sveyko qarst olan torafds iso
leytenant Dub, kapitan Sagner, polis iscilori vo din xadimleri dayanir. Leytenant Dub nifrot doguran
bir obraz kimi gostarilir, Lukas vo Sagner iso daha ¢ox yiingiil tonqid olunur. Miisllif Kac vo Latsina
kimi personajlarin miiharibonin monasizligini basa diisdiiklorini gostorir.

Miisllifin Yozef Sveyk, Marek vo horbi hokim Velfera miinasibati forqlidir. Bu insanlar zoif cohatlori
olan, lakin miiharibayo, lovga vo 6ziindonraz1 generallara va zabitloro qarsi ¢ixan soxslordir. Onlar
Avstriya-Macaristan monarxiyasinin siyasi vo dovlot qurulusuna qarsi olanlardir, lakin bu miibarizoni
aclq sokildo aparmaq giiclindo deyillor (Pitlik, 1977). Hor birinin 0z siyasi baxisi var vo
davraniglarinda oxsarliglar olsa da, sosial voziyyat, tohsil vo inkisaf soviyyasino gors forqlonirlor. Bag
gohroman Sveyk it ticarati ilo masgul olmus, sados kond itlorini “kiibar” itlor kimi satmis vo orduda
rohboarliklo davranma tacriibasi gazanmisdir. O, savadsiz olsa da, lovgalanmagi sevon biridir vo daha
savadli Marek ilo bir ndv dialoqda ¢ixis edir. Mareklo miiqayisado Sveyk daha sads vo birbasa horokot
edir, daha ¢ox danigmaqdan ¢ox horokata iistiinliik verir vo hor zaman montiqli diisiinmdir.

Notica
Beloliklo, igin elmi naticasi olaraq qeyd eds bilorik ki, Yaroslav Hagekin yaradiciligi, xiisusilo “Coasur
osgor Sveykin macoralar1” romani, miharibonin absurdlugunu vo comiyyastin sosial-siyasi

ziddiyyotlorini dorin satirik lislubda oks etdirir. Osordo Yosef Sveyk obrazi vasitosilo insanin
miiharibs vo biirokratik sistem qarsisinda movqgeyi imumilosdirilmis sokilds toqdim olunur vo bu
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obraz dovriin ictimai realligini simvolik olaraq ifads edir. Hasekin yaradiciligi yalniz satirik odobiyyat
nlimunasi deyil, ham do miiharibs vo imperiya sisteminin tonqidi baximindan miithiim adabi-monavi
monba kimi qiymotlondirilo bilar.

Moqalads qaldirilan problem bir ¢ox milli adabiyyatsiinaslar torafindon todqiq olunsa da, adobi-nazoari
fikrimizdo miivafiq soviyyado arasdirilmamis, todqigatlarin elmi predmetino c¢evrilmomisdir.
Moqalods tadqiq olunan mévzu Y.Hasekin yaradiciligi vo xiisusilo “Casur asgor Sveykin macoralart”
romani 9sasinda satira, miithariba tanqidi va sosial problemlarin badii ifads imkanlarinin dyranilmasi
baximindan boylik shomiyyat kasb edir. Bu tadqiqat ali tohsil miiassisalorinda ¢ex adobiyyati tarixinin
tadrisinda, satirik adabiyyatin dyrenilmasinda, eloco do comiyyat vo adabiyyat slagalorinin izahinda
istifado oluna biler. Eyni zamanda, asordoki ideyalar miiasir dovrde miihariba sleyhina diisiinconin
formalagmasina vo sosial tonqidi baxisin inkisafina tohfs verir.

Aparilan tohlillor gostorir ki, Y.Hasekin yaradiciligi, xiisusilo “Cosur osgor Sveykin macoralar1”
romani satirik adobiyyatin on miithiim niimunslorinden biridir. ©sorde miiharibonin absurdlugu,
biirokratik sistemin monasizlig1 vo comiyyatin sosial ziddiyyatlori giiclii badii 1fads vasitalori ilo oks
olunmusdur. Yozef Sveyk obrazi vasitosilo muosllif insanin miirokkeb vo ziddiyystli tobistini
gOstormis, eyni zamanda, miiharibo vo zorakiliga qarsi satirik etiraz ifado etmisdir. Roman hom tarixi
dovriin real monzorasini toqdim edir, hom da imumbasori doyarlors toxunaraq bu giin do aktualligini
goruyur. Beloliklo, Hasekin yaradiciligi yalniz odobi niimuns deyil, eyni zamanda, sosial-siyasi
diistinconin formalagmasinda miihiim rol oynayan doyarli bir manbs kimi qiymatlondirils bilar.
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Comparison of Samad Vurgun’s Language with Classical and
Modern Azerbaijani
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Abstract. This article examines the comparison between the poetic language of Samad Vurgun and
the classical and modern Azerbaijani language. The aim of the research is to analyze the poet’s
lexical, syntactic, and poetic features and to reveal the unique synthesis in his language, which is
both close to folk creativity and rooted in classical literary traditions. The analysis shows that
Vurgun's poetic language is both rich in emotional impact and highly developed in terms of rhythm
and aesthetics. By skillfully using both simple everyday conversational vocabulary and classical
literary words and expressions, the poet adds both closeness to the reader and intellectual depth to
his poems.

The article investigates Samad Vurgun's sentence structure and syntax, rhythm and rhyme system,
metaphorical expressions, and poetic fluency. The research shows that the poet’s language preserves
the aesthetic and literary features of classical Azerbaijani while presenting them in a form that is
understandable and emotionally engaging for the modern reader. These features allow Samad
Vurgun's creative work (creative legacy) to be evaluated as a transitional stage in the development of
the Azerbaijani language.

As a result, Vurgun's poetic language not only holds a unique position in Azerbaijani literature but
also demonstrates a harmonious combination of classical and modern linguistic elements from a
linguistic perspective. This proves that his poetry is both aesthetically pleasing and emotionally
influential for the reader. The article is also considered an important scientific source for
understanding the historical development of the Azerbaijani language and its poetic expression
possibilities.

Keywords: Samad Vurgun, Azerbaijani language, classical literature, modern language, lexicon,
syntax, poetics, rhythm and rhyme, emotional expression, language development
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Somad Vurgunun dilinin klassik vo muasir Azorbaycan
dili ilo miiqayisasi

Arzu Abbasova

Xiilasa. Bu maqals Samad Vurgun yaradiciliginin poetik dili ilo klassik va miiasir Azorbaycan dili
arasinda miigayisani arasdirwr. Tadgiqatin magsadi sairin yaradiciliginin leksik, sintaktik va poetik
xtisusiyyatlorini taohlil etmak, onun dilind> ham xalq yaradiciligina yaxinlhq, hom da klassik adabi
ananalara baghlq asasinda formalasan oziinamaxsus sintezi tiza ¢ixarmagqdir. Tahlil gostarir ki,
Vurgunun poetik dili ham emosional tasir baximindan zangindir, ham da ritm va estetik qurulus
baximindan yiiksak inkigaf saviyyasina malikdir. Sair giindalik danisiq dilina xas sada séz va ifadalorla
klassik adabi leksikani ustaligla birlasdirarak seirlorina ham oxucuya yaxinliq, ham da intellektual
doarinlik gazandirir.

Mbaqaloda Somad Vurgunun ciimlo qurulusu va sintaksisi, ritm va qafiya sistemi, metaforik ifada
vasitolori va poetik axiciligr aragdiritlir. Todgiqat gostorir ki, sairin dili klassik Azarbaycan
adabiyyatinin estetik va badii xiisusiyyatlorini gorumagqla yanasi, onlart miiasir oxucu ii¢tin anlasiql
va emosional cahatdon tasirli formada togdim edir. Bu xiisusiyyatlor Somad Vurgun yaradiciligini
Azarbaycan dilinin inkisafinda kegid marhalasi kimi qgiymatlondirmaya imkan verir.

Noatica etibarila, Vurgunun poetik dili yalniz Azarbaycan adabiyyatinda xiisusi mévqe tutmur, ham da
dil¢ilik baximindan klassik va miiasir dil elementlorinin harmonik vahdatini niimayis etdirir. Bu isa
onun poeziyasinin ham estetik baximdan calbedici, ham do emosional tasir giiciina malik oldugunu
tasdiglayir. Moaqals, eyni zamanda, Azorbaycan dilinin tarixi inkisafini va onun poetik ifada
imkanlarint anlamaq baximindan miihiim elmi monba kimi dayarlondirilir.

Acgar sozlor: Somad Vurgun, Azarbaycan dili, klassik adabiyyat, miiasir dil, leksika, sintaksis, poetika,
ritm va qafiya, emosional ifada, dilin inkisafi
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Introduction

In the rich poetic heritage of Azerbaijani literature, Samad Vurgun (1906-1956) holds an exceptional
place. His creative work is significant not only from a poetic perspective but also from a linguistic
point of view. In Vurgun’s poems, both the traditions of folk literature and the language and stylistic
features of classical Azerbaijani literature are clearly visible. For instance, in the line “Motherland is
my heart, you are my soul” (Vurgun, 1975), simple folk expressions are used to convey deep
emotional meanings. At the same time, in the sentence “Deep feelings like an ocean fill my heart”
(Vurgun, 1975), classical literary vocabulary and metaphorical expression are combined, creating
poetic depth.

Vurgun’s language is a synthesis of simple and clear lexicon reflecting the everyday speech of the
people, enriched with elements of folk expression, and a literary style that preserves the subtleties of
classical poetry. These features give his poems both emotional depth and aesthetic appeal. The aim
of this article is to compare Samad Vurgun’s poetic language with classical and modern Azerbaijani
language and, through this comparison, to analyze the phonetic, lexical, and syntactic features of his
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poetic language. For example, rhythm and musicality in Vurgun’s poetry are clearly observed both
in simple sentences (Vurgun, 1975) and in complex syntactic structures (Vurgun, 1975).

This research is significant both for gaining a deeper understanding of Samad Vurgun’s creative
legacy and for evaluating the historical development perspective of the Azerbaijani language. The
article focuses on the poet’s lexical richness, metaphorical expressions, sentence structure, and poetic
rhythm, revealing his connection with the classical Azerbaijani language as well as his adaptation to
modern linguistic forms.

Research

In Samad Vurgun’s poetic language, elements of both folk speech and a rich literary vocabulary can
be observed. His creative work is characterized by a harmonious combination of everyday
conversational words and expressions with classical literary lexicon. This balance makes the poet’s
language both accessible to the reader and rich in poetic value.

Examples from folk language:

“Motherland is my heart, you are my soul” (Vurgun, 1975). “Pure and clean feelings flow inside me
like water” (Vurgun, 1975).

These expressions bring simplicity and natural fluency to the poems, immediately creating an
emotional resonance in the reader and strengthening the universal comprehensibility of the poetry.

Examples of literary vocabulary:
“Deep feelings like an ocean fill my heart” (Vurgun, 1975). “Ancient cities silently preserve
memories” (Vurgun, 1975). “Eternal borders test the human spirit” (Vurgun, 1975).

These words and expressions add a classical tone and high poetic coloration to the poems, reflecting
both literary tradition and intellectual richness. Vurgun’s lexicon is not limited to word choice alone;
the poet also widely uses synonyms and antonyms to enhance expressive power. For instance, the
word “soil” is used in different contexts both as a simple geographical term and metaphorically as
homeland and native land (Vurgun, 1975). Similarly, the word “eye” is sometimes used as a physical
organ of vision, and sometimes metaphorically as the window of the soul, symbol of hope and love
(Vurgun, 1975). Thus, the lexical richness of Samad Vurgun’s poetic language demonstrates his
strong connection to both folk creativity and classical literary traditions. This harmonious blend
individualizes his style and plays an important role in the linguistic development of Azerbaijani

poetry.

In Samad Vurgun’s poetry, sentence structure and grammatical forms are flexibly used to create
poetic rhythm and musicality. His syntax serves both to attract the reader’s attention and to strengthen
emotional impact. The poet skillfully employs both simple and complex sentences, creating rhythmic
and aesthetic harmony (Vurgun, 1975). Short and simple sentences in Vurgun’s poetry ensure
rhythmic fluency and intensify emotional impression. For example: “The sun rises, hope comes alive
again” (Vurgun, 1975). “Love lives in everyone’s heart” (Vurgun, 1975).

In these sentences, the choice of each word corresponds to rhythm and musicality, producing an
immediate emotional effect on the reader. Simple sentences ensure clarity and readability of the
poetry while preserving an expression style close to folk language. At times, Vurgun constructs
complex syntactic structures that enhance metaphorical impact and deepen the semantic layers of the
poem:

“In your eyes, hopes burn like stars, while silence reigns in my heart” (Vurgun, 1975). “The
mountains are silent, but the voices of my soul rise to the skies” (Vurgun, 1975). “In the first light of
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dawn, life is reborn, while darkness withdraws its shadows” (Vurgun, 1975). Such complex sentences
encourage the reader to reflect and search for metaphorical meanings, while simultaneously
preserving the poetic rhythm. In Vurgun’s poetry, inversion (word order change) is frequently
observed. This technique creates rhythmic emphasis and highlights key imagery: “Hopes burn in your
eyes, while silence reigns in the heart” (Vurgun, 1975). “My dreams fly in the endless skies, while
calmness reigns on earth” (Vurgun, 1975). The poet uses both short and long sentences, adding
dynamism and rhythmic variety to his poetry. This mixed structure creates both emotional intensity
and poetic rhythm in the reader’s perception. Thus, Samad Vurgun’s syntactic and grammatical
approach defines the uniqueness of his poetic language. Simple sentences create emotional simplicity
and rhythm, while complex sentences add metaphorical depth and poetic impact. These features make
his poetic language attractive and comprehensible for both classical and modern readers (Quliyev,
2018; Abdullayev, 2003; Valiyev, 2012). Classical Azerbaijani language (19%"-early 20th century)
was mainly characterized by a formal, authoritative, and elevated style. In the poetry of this period,
the lexicon was largely enriched with words of Persian and Arabic origin, and sentence structures
were complex, aimed at expressing philosophical ideas (Aliyev, 2002; Gasimov, 2005; Mammadov,
2007). In the classical style, poetry was built on a well-established system of thythm and rhyme, with
high musical and intellectual value (Vurgun, 1975).

Samad Vurgun, however, preserved these classical elements while transforming them into a language
that is more accessible and closer to the modern reader. His lexicon is enriched through the use of
both folk speech and literary tradition. For example, simple expressions such as “Motherland is my
heart, you are my soul” (Vurgun, 1975) and “The sun rises, hope comes alive again” (Vurgun, 1975)
bring natural fluency and emotional closeness to the poems. At the same time, classical literary
expressions such as “Deep feelings like an ocean fill my heart” (Vurgun, 1975) and “Ancient cities
silently preserve memories” (Vurgun, 1975) add intellectual depth and poetic richness to his works.
From a syntactic perspective, the difference is also clearly visible. While classical Azerbaijani
language consists of complex and philosophical sentence structures, Vurgun’s language is composed
of both simple and rhythmic sentences. Nevertheless, complex syntactic forms are skillfully used to
enhance metaphorical effect:

“In your eyes, hopes burn like stars, while silence reigns in my heart” (Vurgun, 1975).

From a stylistic point of view, Vurgun combines both folk and literary styles, producing an effect that
is both emotional and motivational for the reader. In terms of rhythm and rhyme, unlike the strict
classical rhyme system, the poet demonstrates a more flexible approach; rhythm preserves the
musicality of the poem and changes in accordance with the poetic purpose (Quliyev, 2018; Ahmadov,
2009; Huseynov, 2010). As a result, Samad Vurgun’s language preserves the aesthetic and lexical
features of classical Azerbaijani while adapting them to modern poetic thinking. This makes his
creative work unique both from a literary and linguistic perspective. Modern Azerbaijani language
(20%-215t century) is mainly based on folk speech and is characterized by simple expressions close to
everyday communication. This language is notable for being both understandable for the reader and
emotionally expressive (Aliyev, 2002; Huseynova, 2016; Mammadov, 2010). The poetic language of
Samad Vurgun approaches these features, and his poetic lexicon resonates with the simple yet
expressive possibilities of modern language. In Vurgun’s poetic language, simple lexicon plays a key
role. Words and expressions close to folk speech make the poems emotionally closer to the reader
and allow the meaning of the text to be understood immediately. Such expressions strengthen the
universal comprehensibility of poetry and enable the reader to establish an immediate connection
with the poem. In modern Azerbaijani poetry as well, simple lexicon derived from everyday speech
is widely used to create closeness with the reader.
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Vurgun’s language conveys the human inner world — love, sorrow, and hope — in a poetic and
expressive manner. These types of expressions create visual and emotional impact on the reader, and
similar poetic strategies are widely used in modern poetry as well. In this sense, Vurgun’s poetic
language resonates with the expression of modermn poetic emotions. In Samad Vurgun’s poetry,
sentence structure, word choice, and rthyme are used in a flexible manner. This ensures the poetic
musicality and rhythmic fluency of the verse. For example:

“In the first light of dawn, life is reborn, while darkness withdraws its shadows” (Vurgun, 1975).
Such flexible rhythm and musicality are also among the main tools in modern poetry for attracting
the reader’s attention and creating aesthetic impact (Quliyev, 2018; Baylarova, 2008; Jafarov, 2001;
Gasimov, 2005).

Samad Vurgun’s poetic language represents a harmony between classical and modern elements.
Preserving the rich literary features of classical Azerbaijani language, he transforms them into a
simple, emotional, and rhythmic form close to folk speech. These characteristics make the poet’s
language unique both from a poetic and linguistic perspective and reflect a transitional stage in the
development of the Azerbaijani language (Vurgun, 1975). His language holds a unique and
irreplaceable place in Azerbaijani literature. In his poetry, the rich lexicon, complex syntax, and
poetic traditions of classical Azerbaijani language are successfully combined with the simplicity of
modern language, its closeness to folk speech, and rhythmic fluency (Quliyev, 2018). This
harmonious synthesis not only individualizes the poet’s literary style but also allows for a deeper
understanding of the historical development of the Azerbaijani language. Vurgun’s language provides
both aesthetic pleasure and emotional impact for the reader. The simple folk words in his poetry create
immediate closeness with the reader, while classical literary elements preserve the intellectual and
poetic value of the poems (Aliyev, 2002). In this sense, Samad Vurgun’s poetic language reflects the
spirit of the people while remaining faithful to literary traditions.

Conclusion

Thus, the analysis of Samad Vurgun’s linguistic features demonstrates that his creative work serves
as an important bridge connecting both the classical and modern stages of the Azerbaijani literary
language. The poet’s language is not merely a means of poetic expression; it is also a rich system in
which national thinking, folk spirit, and historical memory are artistically reflected. In his works,
alongside closeness to folk speech, simplicity, and clarity, a synthesis of high artistic and aesthetic
means of expression can be observed. This feature is one of the main factors that distinguishes Samad
Vurgun’s creative work in Azerbaijani poetry. At the same time, the poet’s language has had a
significant impact on the formation and enrichment of literary norms. The analysis shows that Samad
Vurgun’s poetic language enables a deeper understanding of the dynamics of language development
in Azerbaijani literature, its functional possibilities, and expressive power. Through his creative work,
the Azerbaijani language has been refined aesthetically and further strengthened as a means of
expressing national identity. In conclusion, Samad Vurgun’s linguistic features are not only an artistic
phenomenon but also hold significant scientific value in terms of studying the historical stages of the
Azerbaijani language development.
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The Common Language of Design: From the History of
Clothing to the Evolution of Contemporary Space

Naila Huseynova'* "/, Sevinj Hasanova?

Abstract. The article examines the points of intersection between fashion and interior design as two
inseparable poles of design philosophy, analyzing their historical evolution and contemporary
synthesis. Clothing is presented as the human being’s “first skin,” while architecture and interior
space are conceptualized as a “second skin” that envelops the body. Throughout the historical
chronology from the Baroque period to Modernism, parallels between garment silhouettes and spatial
structures are identified, revealing how aesthetic codes and forms are repeated and mutually
influence one another.

The innovative aspect of the research is reflected in the transfer of tailoring techniques — such as
cutting, draping, and layering — into contemporary architectural constructions and interior elements.
In particular, the concept of “textile tectonics” highlights the structural potential of soft materials
and their influence on the ergonomics of interior spaces. The article also evaluates ecological
innovations, including the integration of recycled textile materials and bio-design elements into
interior environments, as key trends in the future of design. Ultimately, it emphasizes that the
unification of fashion design and spatial design within a single aesthetic language enables the
formation of an adaptive and intelligent ecosystem that supports human lifestyles.
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Dizaynin iimumi dili: Geyim tarixindon miiasir makanin
tokamiulinas gadoar

Nailo Hiiseynova!™ “/, Sevinc Hosonova?

Xiilasa. Magaloda moda va interyer dizaynimin kasisma noqtalori dizayn falsafasinin iki ayrilmaz
qiitbii kimi arasdirilir, onlarin tarixi tokamiilii va miiasir sintezi tohlil edilir. Geyim insanin “birinci
darisi” kimi taqdim edilir, memarlg va daxili makan isa badoni ahato edon “ikinci dovi” kimi
konseptuallagdiriliv. Barokko doévriindon modernizma qador biitiin tarixi xronologiyada geyim
siluetlori va makan strukturlart arasinda paralellor miiayyan edilir, estetik kodlarin va formalarin
neca takrarlandigini va bir-birina qarsiliqh tasir géstordiyini iiza ¢ixartr.
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Taodgiqatin innovativ cahati dorzilik tisullarimin — kasma, draping va tobaqalosma kimi miiasir
memarliq konstruksiyalarina va interyer elementlorina kogiiriilmasinda aks olunur. Xiisusila, “tekstil
tektonikasi” anlayisi yumsaq materiallarin struktur potensialini va onlarin daxili makanlarin
erqonomikasina tasirini vurgulayw. Maqgaloda, hamg¢inin, ekoloji innovasiyalar, o ciimladan tokrar
emal edilmis tekstil materiallarmmin va biodizayn elementlorinin daxili miihitlora inteqrasiyasi
dizaynin galacayinin asas tendensiyalari kimi dayarlondirilir. Nohayat, o, vurgulayir ki, moda dizayni
va makan dizaynmimin vahid estetik dil ¢ar¢ivasinda birlosdirilmasi insan hayat torzini dastakloyan
adaptiv va agilli ekosistemin formalagmasina imkan verir.

Acar sozlar: tekstil tektonikasi, dizayn simbiozu, moda va memarhq, makan tokamiilii, eko-innovativ
dizayn, struktur estetika
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Introduction

Relevance of the Topic: In the contemporary design environment, interdisciplinary approaches have
led to the blurring of aesthetic and functional boundaries. The visual and structural similarities
between clothing — the "first skin" that protects the human body — and architecture and interior design
— the "second skin" that surrounds it — stand at the core of today's design philosophy. The rapid
evolution of fashion trends and the direct impact of textile technology innovations on spatial design
necessitate a parallel investigation of clothing history and architectural evolution. This topic is highly
relevant as it redefines living spaces not merely as shelters, but as "wearable" structures that reflect
an individual’s identity (Quinn, 2021; Gale & Kaur, 2004).

Methodology: The research process employs comparative analysis, the historical-chronological
method, and structural-functional approaches. Silhouettes from various periods of fashion history are
cross-compared with architectural styles, and the mechanisms of transforming textile materials into
interior elements are investigated through synthetic analysis methods.

Literature Review: Semper’s theory of "Textile Art and Architecture," as well as the classic works of
Adolf Loos and Le Corbusier on clothing and masking in architecture, serve as the basis for the study.
In the contemporary context, the interdisciplinary works of artists such as Iris van Herpen, Zaha
Hadid, and Issey Miyake, along with international scientific articles on textile tectonics and adaptive
design, are utilized as primary sources.

Scientific Novelty: This study elevates the intersection of fashion and interior design to a scientific
level, framed within the contexts of "textile tectonics" and "bio-integration," rather than mere visual
similarity. The transfer of draping and cutting techniques from clothing to architectural structures, as
well as the application of eco-adaptive materials (e.g., plant fibers and recycled fabric structures) as
the "living skin" of the interior, constitutes the primary scientific novelty of the paper.

Limitations: The research primarily focuses on the synthesis of European and Eastern fashion-
architecture, while digital (metaverse) design examples are considered only at a conceptual level.
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Regarding material science, the study is limited to the theoretical analysis of existing design
prototypes rather than laboratory testing.

Research

Main Body. 1. Historical Retrospective: Morphological Parallelism of Styles. In the history of design,
fashion and architecture have never developed in isolation from one another. The aesthetic zeitgeist
(“spirit of the age™) of each period shaped the same morphological language reflected both in building
fagades and in clothing silhouettes. This parallelism can be clearly observed across several critical
historical stages.

Gothic and Baroque: The Hierarchy of Details. During the Gothic period, the vertical lines, pointed
arches, and skyward-reaching spires of architecture were directly transferred into fashion. The
pointed headdresses (hennins) and elongated shoes of the era formed a unique synthesis with the
sharp geometry of buildings. In the Baroque and Rococo periods, this dialogue became even more
complex. Gilded ornaments, heavy stucco work, and volumetric decorations in palace interiors found
their counterparts in women’s garments featuring hoop-like structures (panniers), layered lace, and
rich velvet textures, creating a complete visual unity. Space functioned as an expanded form of
clothing, while clothing acted as a portable fragment of space (Hodge, 2023).

Modernism: Simplification of the Silhouette and Functionalism. The industrial revolution of the early
20th century brought about a radical break in both fields. While Adolf Loos’s philosophy of
“Ornament and Crime” stripped architecture of excessive decoration to focus on pure geometric
forms, Coco Chanel revolutionized fashion by abolishing corsets and introducing straight-cut,
functional garments. This marked the acceptance of the principle “form follows function” at both the
scale of the body and that of the building within the shared evolution of design. Consequently,
clothing moved away from being a constricting cage, and architecture distanced itself from
ornamental sculpture, both transforming into more rational, human-centered “second skins.” (Oxman,
2023). These historical similarities demonstrate that the language of design is unified; what changes
is merely the scale and the degree of material rigidity employed.

2. Constructive Dialogue: The Architectural Transfer of Tailoring Techniques. One of the most
compelling aspects of the shared language of design lies in methodological similarities. Tailoring
(couture) and architecture address the same fundamental problem: how to transform a
two-dimensional surface (fabric or paper) into a three-dimensional (volumetric) form. This section
analyzes how “tailoring techniques” are integrated into architectural constructions.

The Analogy of Cutting and Pattern Making. The principle of the pattern in garment construction
forms a direct analogy to architectural design. Just as an architect divides a building fagade into
panels and segments, a fashion designer separates fabric into pattern pieces by considering the
dynamics of human body movement. In contemporary digital architecture, particularly in complex
curvilinear buildings (such as examples of parametric design), the building “skin” is subdivided
entirely according to tailoring-based pattern principles, manufactured in prefabricated units, and
assembled on site.

Draping and Pleating: “Soft” Movement in Rigid Materials. Draping — the art of allowing fabric to
fall freely over the body or gather in layered folds — has triggered a revolution in the design of facades
and interior wall panels. Creating a “fabric effect” within space through rigid materials such as
concrete or plaster gives architecture visual lightness and dynamism. Pleating, combined with origami
principles, has become a means of achieving both aesthetic expression and structural stability — seen
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in fashion (notably in the works of Issey Miyake) as well as in the roofing systems of contemporary
pavilions.

The Aesthetics of Seams and Connection Points. In fashion design, the seam functions as a structural
element that connects one component to another. In contemporary interiors, the junctions between
materials (such as wood and marble, metal and textile) are emphasized through this same “seam
aesthetic.” Architectural joints are no longer concealed; instead, like decorative stitches in garments,
they are highlighted to communicate honesty in design and constructive precision. These technical
transfers demonstrate that the tailor and the architect are practitioners of the same geometry —
executed at different scales.

3. “Second Skin” and Textile Tectonics. In contemporary design philosophy, material is no longer
perceived merely as a surface covering but as the structure itself. The concept of “textile tectonics”
represents a new architectural language that merges the softness and flexibility of fashion with the
rigidity and durability of architecture (Leach, 2022; Sidorenko & Pakhomova, 2022).

Soft Architecture: Structural Textiles. Traditionally, architecture was regarded as “hard” (stone,
concrete, steel), while fashion was considered “soft” (textiles). However, the application of high-tech
membranes (such as ETFE panels) and polymer materials has softened architecture. The fagades of
modern stadiums and pavilions consist of textile layers that wrap the body of the building (its
structural frame), allowing it to breathe and transmit light. This approach transforms the building
from a static mass into a dynamic and lightweight organism.

“Dressing” the Interior: Atmosphere and Tactility. In interior design, textile tectonics reshapes the
psychological perception of space. Similar to clothing, the principle of layering is applied within the
interior. Wall panels, sound-absorbing acoustic textile structures, or interactive fabric partitions do
more than decorate a space — they define it functionally. As individuals enter the space, they perceive
the tactile qualities of the materials, evoking the same sensations of comfort or protection that clothing
provides to the human body.

The Dissolution of Boundaries: Textiles as Architectural Elements. In innovative interiors, fabrics are
no longer auxiliary elements (such as curtains or upholstery) but primary structural components. For
example, tensile ceilings or walls produced through 3D knitting technologies enable the creation of
free-form geometries within space. In this process, architecture adopts the elasticity of clothing, while
fashion increasingly draws upon architecture’s ability to generate volume. Thus, the “second skin”
not only protects us from the external environment but also endows space with an aesthetic silhouette,
integrating design into a cohesive whole.

4. Innovative Synthesis: Technological and Ecological Evolution. Today, the shared language of
design is being reshaped within digital and biological laboratories. The intersection of fashion and
interior design has evolved beyond a purely aesthetic choice and has become a technological
necessity. This section analyzes the most recent innovations in the evolution of design.

Smart Materials and Adaptive Spaces. The revolution of “smart textiles” in the fashion industry is
directly transferred into spatial design. Fabrics that respond to heat, light, or touch now create “living
surfaces” in interior environments. For instance, fagade skins that change color or transparency
depending on the intensity of sunlight enhance a building’s energy efficiency. This mirrors the
principle by which clothing regulates the temperature of the human body — space, too, adapts to
external conditions like a living organism.
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Bio-design and Regenerative Aesthetics. One of the most significant directions of innovation is
ecological sustainability. The problem of textile waste in the fashion industry has become a new
source of raw material for interior design. The integration of acoustic panels made from discarded
fabrics or bio-textile elements containing plant seeds (such as the “Living Tags” concept) into
architectural components gives design regenerative (self-renewing) qualities. This approach
completes the life cycle of both clothing and space, turning the “zero-waste” philosophy into reality.
Digital Fabrication and 3D Printing. 3D printing technology employs unified algorithms in both
fashion (for example, the couture works of Iris van Herpen) and furniture design. Through parametric
design software, it is possible to calculate the folds of a garment and the columns of a building using
the same mathematical formula. This digital synthesis completely erases the technical boundary
between design disciplines; the processes of “sewing” and “building” are now unified under the
concept of digital fabrication (Garcia, 2020; Hiiseynova, 2025; Semper, 1860/2021). This
technological evolution demonstrates that the design of the future will not be static, but rather
dynamic, ecologically sensitive, and intelligent.

5. Psychological and Sensory Impact: Designing Emotions. The shared language of design manifests
not only in visible forms but also in sensory experience. The way a person reacts to the texture of
clothing and to the atmosphere of an interior space is rooted in the same psychological foundations.
This section examines the shared impact of fashion and interior design on human sensory perception.
Tactile Perception: Memory of Touch. Because clothing remains in constant contact with the body, it
forms a “tactile memory.” The use of textile tectonics in interior design activates this memory. For
example, walls covered with rough linen fabric or soft velvet upholstery evoke different emotional
states such as security, coolness, or comfort. “Dressing” a space essentially means designing its
physical interaction with the human body (Beesley & Khan, 2021; Loos, 1908/2019).

Neuro-aesthetic Approach and the Power of Color. Neuro-architecture and fashion psychology
demonstrate that color palettes and forms stimulate the same areas of the brain in both clothing and
interior environments. Sharp shoulder cuts and dark tones symbolizing power in fashion convey the
same sense of authority in architecture through monumental columns and the raw coloration of
concrete. Conversely, fluid forms and pastel tones in clothing create calming, shelter-like atmospheres
when translated into interior spaces (Wigley, 2020).

The “Spirit” of Space and Personal Identity. Just as individuals communicate messages to society
through their clothing, they also visualize their inner world through the spaces they inhabit. The rapid
transfer of fashion trends into interior design reflects people’s desire to renew and “seasonally adapt”
their living spaces as frequently as their wardrobes. In this process, the interior transforms from a
static shelter into a component of a constantly evolving personal identity — a “non-portable fashion
statement.” These sensory connections reveal that the language of design is a unified system that
supports both physical comfort and emotional balance.

Conclusion

The conducted research demonstrates that fashion and architecture are different scales of the same
aesthetic philosophy. Clothing, as the human being’s “first skin,” and living space, as the “second
skin,” have historically shaped one another in a reciprocal manner. An analysis of periods such as
Baroque and Modernism reveals that the language of design is unified, and the spirit of the age
manifests itself in the same way in both fabric and stone.

The main conclusion of the study is that, in the contemporary era, the integration of textile

technologies into architectural constructions (“textile tectonics”) transforms static buildings into more
flexible, adaptive, and human-centered structures. Principles of draping, cutting, and modularity
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derived from clothing design are transferred to interior design, enhancing functional efficiency and
visual dynamism of space. Digital fabrication and bio-design completely blur the technical boundaries
between these two fields, laying the groundwork for the future of “wearable architecture.”

Recommendations. For the practical implementation of the theories proposed in the article and for the
further development of the field, the following steps are recommended:

Interdisciplinary Educational Programs: Specialized courses and workshops should be organized in
architecture and design faculties, integrating fashion design techniques (such as draping and textile
engineering) into architectural design processes.

Establishment of Symbiotic Design Laboratories: “Design Laboratory” centers should be created
where architects, fashion designers, and materials scientists collaborate. These labs should conduct
experimental research on producing innovative interior panels and acoustic elements from textile
waste (fabric fibers).

Application of “Living Tags” and Bio-textiles: To ensure ecological sustainability, the decorative and
functional use of recyclable bio-textile labels containing plant seeds (“Living Tags”) in interior
elements should be expanded.

Promotion of Smart “Facade-Garments”: Pilot projects should be developed to apply thermo-
regulating “smart textile” coverings, derived from the fashion industry, to architectural fagades in
order to increase building energy efficiency.

Creation of Digital Twins: By using unified digital algorithms (Al and parametric design) in both
clothing and spatial design, concepts of personalized hybrid environments fully adapted to individual
lifestyles should be developed.
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Ingilis dilinin todrisindd innovativ yanasmalarin pedaqoji
dsaslan

Loman 9sgoarli

Xiilasa. Maqgalada ingilis dilinin tadrisinda innovativ yanasmalarin pedaqoji asaslart genis sakildo
arasdiridmigdir. Miiasir dovrda qloballasma proseslorinin siiratlonmasi, beynalxalq amakdashgin
genislonmasi va informasiya-kommunikasiya texnologiyalarmin (IKT) tahsil sistemina dorin
inteqrasiyasit xarici dillarin, xiisusilo ingilis dilinin 6yronilmasini daha da aktuallasdirmigdir.
Onoanavi tadris metodlart uzun illor arzinds dil tadrisinin asasini tagkil etso da, onlarin asason
qrammatika va tarciimaya yonalmasi talabalorin kommunikativ bacariglarimin inkigafinda miiayyan
mahdudiyyatlor yaratmigdir. Bu sababdan miiasir pedaqoji yanasmalarin tatbiqi zoruri olmusdur.
Taodgiqat ¢corgivasinda kommunikativ dil tadrisi (CLT), tapsiriq asash oyranma (TBL), layiha asasl
oyranma, blended learning va gamifikasiya kimi innovativ metodlarin nazari va praktik aspektlori
tohlil edilmisdir. Xiisusila vurgulanmisdwr ki, bu yanasmalar talabalorin dil bacariglarint kompleks
sakilda — danisiq, dinloma, oxu va yazi — inkigaf etdirir va onlari real kommunikasiya miihitina daha
vaxsi hazirlayw. Mbaqalodo hamginin, ragomsal texnologiyalarin, mobil totbiglorin, onlayn
platformalarin vo multimedia resurslarinin tadris prosesinda rolu genis sakilda arasdirimusdur.
Arasdirmanin naticalori gostarir ki, interaktiv va taloba markazli talim metodlart oyronanlorin
motivasiyasini artirir, onlarin miistaqil oyronma bacariglarint formalasdirir va tonqidi diigiinma
qabiliyyatini inkisaf etdirir. Eyni zamanda, innovativ yanasmalar tadris prosesini daha dinamik,
maraqli va effektiv edir. Bununla bela, bu metodlarin tatbiginda texniki infrastrukturun zaifliyi,
miiallimlorin raqamsal bacariglarimin forqli saviyyada olmasi va bazi tadris miihitlorinds uygun
soraitin olmamasi kimi ¢atinliklar do miisahida olunur.

Noatica etibarila, tadqiqat gostorir ki, an effektiv tadris modeli ananavi metodlarin strukturlasdiriimis
ustiinliiklori ilo innovativ yanasmalarin interaktiv vo kommunikativ imkanlarint birlosdiron hibrid
modeldir. Bu yanasma talobalorin ham nazori biliklarini, hom da praktik kommunikativ bacariglarin
inkisaf etdirarak onlart miiasir global amak bazarina daha yaxsi hazirlayir.

Acar sozlar: ingilis dili tadrisi, innovativ yanasmalar, interaktiv talim, kommunikativ metod, blended
learning, gamifikasiya, raqamsal texnologiyalar, taloba markazli tohsil
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Pedagogical Foundations of Innovative Approaches in
English Language Teaching

Laman Asgarli

Abstract. The article provides an extensive analysis of the pedagogical foundations of innovative
approaches in English language teaching. In the contemporary era, globalization, the rapid
development of information and communication technologies (ICT), and the growing importance of
international cooperation have significantly increased the relevance of foreign language learning,

particularly English. Although traditional teaching methods have long served as the basis of
language instruction, their strong focus on grammar-translation approaches has revealed limitations
in developing learners’ communicative competence. Therefore, the integration of modern

pedagogical innovations has become a necessity.

Within the scope of the research, key innovative methodologies such as Communicative Language
Teaching (CLT), Task-Based Learning (TBL), project-based learning, blended learning, and
gamification are thoroughly examined from both theoretical and practical perspectives. It is
emphasized that these approaches contribute to the comprehensive development of learners’language
skills, including speaking, listening, reading, and writing, while also preparing them for real-life
communication contexts. The study also highlights the significant role of digital technologies, mobile
applications, online learning platforms, and multimedia resources in enhancing the effectiveness of
language instruction.

The findings indicate that interactive and student-centered teaching methods significantly increase
learners’ motivation, foster autonomous learning skills, and enhance critical thinking abilities.

Moreover, innovative approaches make the learning process more dynamic, engaging, and effective.

However, challenges such as insufficient technological infrastructure, varying levels of teachers’
digital competence, and limited access to suitable learning environments still persist.

In conclusion, the study suggests that the most effective pedagogical model is a hybrid approach that
combines the structured advantages of traditional methods with the interactive and communicative
strengths of innovative technologies. Such an approach ensures the balanced development of both
theoretical knowledge and practical communication skills, better preparing learners for the demands
of the modern globalized world.

Keywords: English language teaching, innovative approaches, interactive learning, communicative
method, blended learning, gamification, digital technologies, student-centered education
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Giris

XXI asrda tohsil sistemi sosial, iqtisadi va texnoloji doyisikliklorin tasiri ilo stiratli inkisaf morhalosine
godom qoymusdur. Qloballasan diinyada xarici dil biliklori insanlarin hom pesokar foaliyyatindo, hom
do soxsi inkisafinda miithiim rol oynayir. Xiisusilo ingilis dili beynslxalg kommunikasiya, elm,
informasiya texnologiyalar1 vo biznes sahasinds aparici dil hesab olunur. Buna gora do ingilis dilinin
keyfiyyotli vo effektiv sokildo todrisi miiasir tohsil sisteminin osas prioritetlorindon biri kimi
qiymatlondirilir.
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Ke¢mis dovrlords totbiq olunan ononavi dil todrisi metodlar1 osason qrammatik qaydalarin
Oyradilmasi va torclimo {izerinds qurulurdu. Bu modelds miisllim asas informasiya monboyi kimi
cix1s edir, tolobalar iso daha ¢ox passiv dinloayici rolunda galirdilar. Belo yanagma tolobalorin sorbost
danisiq vo kommunikativ bacariglarinin inkisafina kifayot qodor imkan yaratmirdi. Miiasir tohsil
yanasmalarinda iso toloboyoniimlii tolim, interaktiv foaliyyot vo roqomsal texnologiyalarin totbiqi
xlisusi ohomiyyat kasb edir.

Innovativ tadris metodlar dilin yalniz nazori baximdan deyil, praktik sokildo do monimsenilmoasina
sorait yaradir. Bu yanasmalar tolobolordo yaradici diisiinma, problem hall etms, omokdasgliq vo
miistaqil dyranme bacarigqlarinin inkisafina komok edir. Miiasir pedaqoji nozariyyalora asasan, tolim
prosesindo tolobonin foal istiraki effektiv dyronmonin osas sortlorindon biri hesab olunur (Brown,
2007).

Tadgiqat

Innovativ yanasmalar todris prosesinin miiasir texnologiyalar, interaktiv iisullar vo yeni pedaqoji
metodlar osasinda qurulmasini nozords tutur. Bu yanasmalarin baslica mogsadi tolobalorin dors
prosesindo foal istirakini tomin etmok, onlarin kommunikativ gabiliyystlorini, analitik vo tonqidi
diistinmo bacariqlarini inkisaf etdirmokdir.

Konstruktivist pedaqoji nozariyyaya asason, bilik miisallim torafindon hazir formada toqdim olunmur,
toloba onu 6z foaliyyati va tocriibasi naticosindo monimsayarak formalasdirir (Piaget, 1972; Brown,
2001). Bu sobobdon innovativ tolim metodlar1 dyrononin aktiv istirakina xiisusi 6nom verir. Lev
Vigotskinin sosial dyronma nazariyyasindo isa qeyd olunur ki, 6yronma prosesi sosial miinasibatlor
vo qarsilighh omokdasliq vasitosilo daha effektiv sokildo hoyata kegirilir (Vygotsky, 1978; Abbasov,
2010; Hasanov, 2015; Mommadov, 2018).

Miiasir ingilis dili todrisi asagidak: asas prinsiplors sdykonir:
—  tolobo moarkoazli talim;

- kommunikativ faaliyyat;

- omokdasliga asaslanan dyronmo;

- texnologiyalarin inteqrasiyast;

- fordilosdirilmis talim.

Innovativ yanasma anlayisi va onun mahiyyati. Tohsilde innovasiya yeni ideyalarm, metodlarm vo
texnologiyalarin todris prosesing totbiqi demokdir. Innovativ yanagmalar dyronanin passiv dinloyici
deyil, foal istirak¢i olmasma sorait yaradir. Bu yanasmalar toloboyOniimlii tolim prinsiploring
osaslanir.

Miiasir pedaqogikada innovativ tolimin osas xiisusiyyatlori asagidakilardir:
— interaktivlik;

— fordilosdirmo;

— omokdaslhq;

— vyaradici foaliyyat;

— informasiya texnologiyalarindan istifads;

— praktik yoniimlilik.

Viqotskinin sosial-konstruktivizm nazoriyyssina gora, bilik sosial qarsiligli slage naticasindo

formalasir (Viqotski, 1978). Bu baximdan kommunikativ vo omokdasliga ossaslanan innovativ
metodlar dil tadrisindo miihiim rol oynayir.
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Bruner iso qeyd edirdi ki, 6yronma prosesi tolobanin aktiv faaliyyati naticasinds daha effektiv olur
(Bruner, 1966). Innovativ metodlarm osas moqgsadi do tolobaonin aktiv istirakini tomin etmokdir.
Ingilis dilinin tadrisinda kommunikativ yanasma. Kommunikativ yanasma miiasir dil todrisinin osas
istiqgamotlorindon biridir. Bu yanasmanin mogsadi tolobalorin real hoyatda iinsiyyot bacariqlarini
inkisaf etdirmokdir. Kommunikativ yanagmanin asas prinsiplori bunlardir: dilin praktik istifadosi; real
kommunikasiya miihitinin yaradilmasi; qrup va ciitlorle is; miisllim vo tolobo arasinda omokdashq;
danisiq bacariglariin inkisafi.

Canale vo Swain kommunikativ kompetensiyan1 dord asas komponents bdlmiisdiir:
— grammatik kompetensiya;

— sosiolinqvistik kompetensiya;

— diskurs kompetensiyast;

— strateji kompetensiya (Canale vo Swain, 1980).

Bu yanasma ¢or¢ivosindos rol oyunlari, debatlar, dialoglar vo situativ tapsiriglar genis istifads olunur.
Belo foaliyyatlor tolobolorin danisiq qorxusunu aradan qaldirir vo sorbost linsiyyot bacarigini
formalagdirir.

Informasiya-kommunikasiya texnologiyalarmin rolu. Miiasir dovrde texnologiya dil todrisinin
ayrilmaz hissasino ¢evrilmisdir. Kompiiterlor, plansetlor, mobil totbiglor vo onlayn platformalar tolim
prosesini daha effektiv edir.

IK T-nin iistiinliiklori: vizual vo audio materiallardan istifado; distant tohsil imkanlar; fordi dyronmo
siirati; interaktiv tapsiriglar; motivasiyanin artmasi. “Duolingo”, “Quizlet”, “Kahoot” vo digor
platformalar tolobolorin dil bacariglarini inkisaf etdirmok iigilin genis istifado olunur. Rogomsal
texnologiyalar tolobolordo miistoqil dyronmo bacariqlart formalasdirir. Warschauer qeyd edir ki,
texnologiya dil dyronanlor iiclin autentik dil miihiti yaradir vo onlarin kommunikativ bacariglarini
inkisaf etdirir (Warschauer, 2000).

Flipped Classroom modeli. Flipped Classroom (“¢evrilmis sinif’) modeli innovativ todris
metodlarindan biridir. Bu modelds tolobolor nazori materiallar1 evdo Oyraonir, sinifds iso praktik
tapsiriqlar yerino yetirirlor. Bu metodun {istiinliiklori bunlardir: sinif vaxtinin samorali istifadosi;
miisllim-tolobe omokdashginin artmasi; fordi yanasmanin tomin edilmosi; tolobolorin miistoqil
Oyronmao bacariginin inkisafi. Bergmann vo Sams bu modelin miisllim va tolobs arasinda interaktiv
olaqoni giiclondirdiyini vurgulayirlar (Bergmann vo Sams, 2012). Ingilis dili dorslorinde flipped
classroom modeli video darslor, audio materiallar vo onlayn tapsiriqlar vasitasils totbiq olunur.

Layiho osasli 6yronma. Layiho asashi yronmo innovativ pedaqoji metodlardan biridir. Bu metod
tolabalorin miisyyan problem iizorinds aragdirma aparmasina vo natico alds etmasing osaslanir.
Layiho asasli 6yronmonin asas xiisusiyyatlori:

— todqiqat aparmag;

— komandada islomok;

— problem hall etmoak;

— togdimat bacariqlarini inkisaf etdirmok.

Ingilis dili dorslorindo tolobolor miixtolif mdvzularda layiholor hazirlayir, toqdimatlar edir vo
arasdirma aparirlar. Bu proses onlarin hom dil, hom ds tonqidi diisiinmo bacariqlarini inkisaf etdirir.

Thomas qeyd edir ki, layiho asasli 6yronma toloboalorin motivasiyasini vo akademik nailiyyatlorini
artirir (Thomas, 2000).
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Oyun texnologiyalarmin totbiqi. Gamification vo ya oyun texnologiyalarn miiasir tohsildo genis
istifads olunur. Oyun elementlori dorsi daha maraqli vo motivasiyaedici edir.

Oyun metodlarinin Gstilinliiklori: toloboalorin foalligini artirir; stressi azaldir; rogabot miihiti yaradir;
yaddas giiclondirir.

Ingilis dili dorslorindo viktorinalar, séz oyunlari, interaktiv yarislar vo mobil totbiglordon istifado
olunur. Prensky oyun asaslt dyronmonin miiasir nasil liclin daha uygun oldugunu qeyd etmisdir
(Prensky, 2001).

Miiallimin innovativ tadrisde rolu. Miasir tohsil sisteminds miiallim yalniz bilik veron soxs deyil,
hom do fasilitator vo motivator rolunu oynayir. Innovativ todris miiollimden asagidaki bacariglar:
tolab edir: texnologiyadan istifado; yaradici diisiinmo; ¢evik metod se¢imi; toloboyoniimlii yanasma;
pedaqoji kommunikasiya.

Miisllimin pesokar inkisafi innovativ metodlarin ugurlu totbiqinde mithiim rol oynayir.

Innovativ yanagmalarmn iistiinliiklori va problemlaori

Ustiinliiklor: tolobolorin motivasiyasmi artirir; kommunikativ bacariqlar inkisaf etdirir; yaradici
diistinmoni formalasdirir; fordi 6yronmoya sorait yaradir; miistoqil yronmoni inkisaf etdirir.
Problemlor: texniki imkanlarin mohdudlugu; miiollimlorin texnologiya biliklorinin zoif olmasi;
internet problemlori; ononovi metodlara bagliliq; bozi tolobolorin adaptasiya ¢otinliyi. Bu
problemlorin halli {iglin misllim hazirlig1 proqramlarmin giiclondirilmasi vo maktoblorin texniki
bazasinin inkisaf etdirilmasi vacibdir.

Notica

Tadqiqatlar gostorir ki, ingilis dilinin todrisinde innovativ yanagmalar miiasir tohsil sisteminin vacib
toloblorindon biri kimi ¢ixis edir. Uzun miiddot orzindo totbiq olunan ononovi misllimyoniimlii
metodlar dil todrisinin asasini togkil etso do, bu tisullar miiasir dovrdo toloboalorin kommunikativ
bacariglarmin inkisafi baximindan tam effektiv hesab edilmir. Innovativ metodlar iso tolobalorin tolim
prosesinda faal istirakini tomin edorak dil yroanmoni daha maraqli, praktik vo dinamik hala gatirir.
Kommunikativ Dil Tadrisi (CLT), Tapsiriq Osasli Oyronmo (TBL), blended learning, gamifikasiya
vo layiho asash tolim kimi miiasir metodlar tolobalorin danisiq, dinlomo, yazi1 vo oxu bacariglarinin
paralel sokilds inkisafina imkan yaradir. Bu yanasmalar yalniz qrammatik biliklorin monimsonilmasi
ilo mohdudlasmir, eyni zamanda, tolobalorin real {insiyyot bacariglarinin formalasmasina da xidmaot
edir. Xiisusilo rogomsal texnologiyalarin todris prosesino daxil edilmosi daha g¢evik, interaktiv vo
fordilogdirilmis Gyronmo miihiti yaradir.

Arasdirmalarin naticoloring asasan, innovativ tadris metodlar: tolobalorin motivasiyasim yiiksaldir,
onlarin miistoqil 6yronms va tonqidi diisiinma bacariqlarini giiclondirir. Oyun elementlorino osaslanan
yanasmalar vo interaktiv platformalar tolobalorin dorso maragini artirir, layiho osasli foaliyyatlor iso
omokdasliq, yaradiciliq vo problem hall etma gabiliyystlorinin inkisafina miisbat tosir gostorir. Lakin
innovativ yanasmalarin totbiqi zaman1 miisyyan ¢atinliklor do meydana ¢ixir. Texniki avadanliglarin
kifayst qodar olmamasi, miisllimlorin rogomsal bacariqlarinin miixtalif soviyyads olmasi vo internet
problemlori todrisin keyfiyyotino tosir edo bilor. Buna goro do miiollimlorin pesokar inkisaf
proqramlarinda istirak etmosi, tohsil miiossisolorinin texniki bazasinin giiclondirilmosi vo miiasir
metodlarmn diizgiin metodik asaslarla totbiqi mithiim shomiyyat dastyir.

Golacokds siini intellekt, virtual realliq vo artirilmig realliq texnologiyalarmin ingilis dili tadrisinda

daha genis istifado olunacagi gozlenilir. Bu texnologiyalar tolobalors real {insiyyat miihitins yaxin
tocriiba qazandiracaq vo fordi dyronmo imkanlarini daha da genislondiracokdir.
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Beloliklo, on somorali todris modelinin anonovi metodlarin sistemli xiisusiyyatlorini innovativ vo
interaktiv yanasmalarin iistiinliiklori ilo birlosdiron hibrid model oldugu gonaostino golmok olar. Bu
model tolobalora hom mohkom nazari biliklor, hom do miiasir dovriin toloblorine cavab veran praktik
kommunikativ bacariqlar qazandirir.
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Iqlim dayiskanliklorinin Araliq donizi sahili 61kalorinin
iqtisadiyyatina tasiri

Sonan Babayev

Xiilasa. Bu maqgala iqlim doayiskanliklorinin Araliq donizi sahili olkalarinin igtisadiyyatina tasirini
real sektor, dovist maliyyasi vo maliyya sistemi kanallari iizra izah edir. Isti dalgalar amok
mahsuldarligini zaifladir, enerji sisteminda soyutma talobi va pik yiiklori artirty, quraqliq isa su
tominatint bahalasdiraraq suvarma kand tasarriifatinda maya dayarini yiiksaldir. Paralel olaragq sel,
firtina va sahil eroziyasi limanlar, yollar, turizm obyektlari va dasinmaz amlakda kapital itkisi yaradur;
barpa xarclori biidca yiikiinii artirir, sigorta haqlar: va kredit sartlori sartlasiv. Turizmda movsiimiin
yverdayismasi va yangin risklori destinasiya golirlorini daha qeyri-sabit edir, daniz ekosisteminda
dayisikliklor isa baliq¢iliq va sahil icmalarinin galirini sixigdirir. Bu proseslar regionlararasi
barabarsizliyi darinlaosdira, miqrasiya va sosial xidmat xarclorini artira bilor. Dayaniqh natica ii¢iin
riska uygun zonalasdirma, su samaraliliyi, istiliklo bagli sahiyya planlar, kritik infrastrukturun
auditi, erkon xabardarlq sistemlori va iqlim riskinin investisiya qorarlarina inteqrasiyasi asas
gotiiriiliir.

Acgar sozlar: iqglim dayiskonliyi, Araliq donizi, su qithgi, turizm, kond tasarriifati, sahil eroziyasi, fiskal
risk, adaptasiya
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The Impact if Climate Variability on the Economies of
Mediterranean Coastal Countries

Sanan Babayev

Abstract. This paper explains how climate variability affects Mediterranean coastal economies
through real-sector shocks, public finances, and the financial system. Heatwaves reduce labour
productivity and service quality, raise cooling demand and peak loads, while droughts increase the
cost of water supply and push up input prices in irrigated agriculture. At the same time, floods, storms,
and coastal erosion damage ports, roads, tourism assets, and real estate, generating capital losses;
reconstruction spending grows and risk pricing tightens via higher insurance premiums and stricter
credit terms. Tourism becomes less predictable as the season shifts and wildfire risk rises, and
changes in marine ecosystems put pressure on fisheries and coastal livelihoods. Climate shocks also
feed into food and energy prices, amplifying inflation volatility and fiscal stress.
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An effective response combines risk-based zoning, water-efficiency investments, heat-health action
plans, resilience audits for critical infrastructure, early-warning systems, and systematic integration
of climate risk into investment decisions.
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Giris

Araliq donizi hovzasi tobii-cografi baximdan miixtslif olsa da, iqtisadi baximdan ortaq cizgilors
malikdir: sahil boyu sohorlogsmo yiiksokdir, xidmot sektoru genis yer tutur, turizmin payi bir ¢ox
Olkads valyuta golirlorinin vo masgullugun asas manbalorindon biridir. Eyni zamanda, su resurslari
geyri-borabor paylanir; quraqliq dovrlori, isti dalgalar1 vo ekstremal yagintilar kimi hadisolor hom
conub-sorq, ham do simal sahillorindo tosorriifat qorarlarini daha riskli edir. Bu monzarado “iglim
doyiskonliyi” anlayisi tokco temperaturun yiiksolmasi ilo mohdudlagmir: eyni ildo hom rekord istilor,
hom do sel hadisalori bag vers bilir; movsiimlor uzanir vo ya qisalir; suvarma tolobi artir, anbar vo
sobaka itkilori daha baha basa golir; sahil eroziyasi va doniz soviyyasinin qalxmasi dasinmaz omlak,
noqliyyat, limanlar vo turizm aktivlarinin dayarina birbasa toxunur.

Iqtisadi montiq sadadir: iglim doyiskenliyi istehsal funksiyasinin biitiin elementlorino miidaxilo edir.
Omok daha isti giinlordo daha az mohsuldar olur, xastalik yiikii artir, aciq hava islori (kond tosarriifati,
tikinti, logistika) yavasiyir. Kapital daha ¢cox zadslanir: yollar, korpiilor, kanalizasiya va su tochizati
sobokoasi ekstremal hadisalords siradan cixir, barpa xarclori artir, sigorta haqlart bahalasir. Resurs
torofdon, su qithgr vo torpaq duzlagsmasi kimi proseslor mohsul strukturunu doyismoyo macbur edir;
bu iso kond yerlorindo golir vo mosgulluq riskini boyiidiir. Talob torofdon, turizmin “giinos-doniz”
modeli yay istisinin kaskinlogsmasi ilo paradoks yasayir: yliksok temperatur rahathigi azaldir, yangin
vo su qithgr xabarlori risk qavrayisimi giliclondirir, sofor movsiimii yerini doyismayo baslayir.
Avropada iqlim risklori lizro giymotlondirmalor artiq bunun iqtisadi miqyasimin ¢ox bdyiik ola
bilocoyini gdstorir (European Environment Agency, 2024).

Bu yazinin yanagmasi “kim na dedi” xattindon yox, “risk hansi kanalla galiri vo xarci neco doyisir”
xottindon qurulub. Manbalar faktlar: vo komiyyatli miisahidslori méhkomlondirmak {igiindiir; notico
hissosindo iso Araliq donizi 6lkolori iiciin daha real goriinon siyasot kombinasiyasi iqtisadi
osaslandirma ilo togdim edilir.

Tadgiqat

Iqlim tasirinin igtisadi mexanizmlori: Araliq danizi iiciin islok corciva. Iglim doyiskonliyinin
iqtisadiyyata tosiri li¢ boyiik kanalda toplanir: real sektor, dovlot maliyyasi vo maliyyo sistemi. Real
sektorda soklar hom toklif, hom do tolob torafdon golir. Toklif torofi deyonds istehsal xorclorinin
artmasi, mohsuldarligin diigmoesi vo kapitalin zodslonmosi nozords tutulur. Tolob torafi iso ev
tasarriifatlarinin istehlak davranisi, turizm axinlari, investisiya gozlontilori vo ixrac tolobi ilo baghdir.
Dovlot maliyyesindo tosir ikiqgatdir: bir torafdon fovgolads xorclor, barpa-investisiya ehtiyaclari vo
sosial dostok artir, digor torafdon vergi bazasi darala bilir (mosslon, turizm mdvsiimii zsifloyonds
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xidmoat sektorunda dovriyyo azalir). Maliyyo sistemindo riskin qiymatlondirilmasi doyisir: sigorta,
kredit, girov doyari vo bank risk modellari iqlim faktorunu nozors almadiqca, zorbs aninda zoncirvari
tosirlor yaranir. Iqlimin makroiqtisadi analizo neca inteqrasiya olunmasi haqqinda IMF-in son icmali
bu kanallar1 real—fiskal-maliyyo xottindo sistemlosdirir (International Monetary Fund, 2025).

Araliq denizi liglin bu ¢argivonin praktik forqi ondadir ki, risklor tez-tez “kompound” (bir-birini
giiclondiron) formada golir. Masalon, uzunmiiddatli quraqliq, eyni zamanda, kond tosorriifatinda
mohsul itkisi, hidroenerjido istehsal azalmasi, sohorlords su mohdudiyyoati, turizmdas reputasiya zodosi
vo qiymat artimi yarada bilor. Belo hallarda tok sahays yonalmis todbirlor kifayst etmir: su—enerji—
qida olaqasi eyni paketds idars edilmolidir. Avropanin iqlim risk qiymatlondirmasinds do iqlimin “risk
coxaldicr” (risk multiplier) kimi islodiyi vo kaskad tasirlorin biitdv sistemlors yayila bildiyi vurgulanir
(European Environment Agency, 2024).

Sahil zonas1 va infrastruktur: riskin “bahali” basladigi yer. Araliq donizindo iqtisadi foaliyyatin
sahilo yi1gilmasi tosadiifi deyil: limanlar, turizm, ticarst, sohor xidmatlori sahildadir. Bu iso sahil
eroziyasl, doniz soviyyasinin qalxmasi, firtina dalgalar1 vo duzlu suyun yeralti sulara daxil olmasi
kimi proseslori birbasa iqtisadi riska ¢evirir. Burada asas masals tokco “zorar oldu” deyil; daha kritik
olan odur ki, sahil zonasinda aktivler uzunémiirliidiir vo investisiya gorarlart onilliklor tigiin verilir.
Yoni bu giin sohv zonalagdirma, zaif tikinti standart1 vo ya dasqin xaritolorinin nozoro alinmamasi
golocokda barpa xarclorini geometrik artirir.

Avropa iizra qiymatlondirmads sahil dasqinlarindan iqtisadi itkilorin asrin sonuna dogru ¢ox bdyiik
hadlors ¢ata bilocayi qeyd olunur vo bu riskin tokes fiziki yox, maliyys dayaniqligi problemi kimi do
ortaya ¢ixdig1 gostorilir (European Environment Agency, 2024). Bu mantiq Araliq donizi {i¢lin daha
sartdir: conub vo sorq sahillorinds adaptasiya maliyyasi mohduddur, sohar boyiimaosi siiratlidir, geyri-
formal tikinti vo zaif nozarat riskin “gizli yigilmasina” gorait yaradir.

Cadval 1
EU-do hava vo iqlimlo baglh ekstremal hadisalor iizro orta illik iqtisadi itkilor (1980-2024, 2024
qiymatlori ilo)

Dovr Orta illik iqtisadi itki (mlrd. avro)  9vvalki dovrls doyisma

1980-1989 8.6 —

1990-1999 149 +73.3%
2000-2009 16.5 +10.7%
2010-2019 19.7 +19.4%
2020-2024 449 +127.9%

Moanba: European Environment Agency — “Economic losses from weather- and climate-related
extremes in Europe” gostoricisi (EU, 1980-2024; qiymotlor 2024 avro ilo).
https://www.eea.europa.eu/en/analysis/indicators/economic-losses-from-climate-related

Praktik natico budur: sahil miidafiasi tokca band vo beton deyil. Sigorta mexanizmloari, tikinti kodlari,
tabii tampon zonalar (masoalon, batagliglarin vo qumluglarin barpast), limanlarin dayaniqliliq auditi,
dasqin riskine gora vergi vo tarif dizayni — bunlarin hamisit eyni anda islomalidir. ©ks halda, hor
ekstremal hadisadon sonra “barpa” xarci ovvalkindon baha olur vo bu, fiskal doziimliiliiyii yeyir.
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Su qithgi va kand tasarriifati. Araliq donizindos su qithgi iglim doyiskonliyinin on “struktur” tosiridir,
¢linki su hom istehsal girisi, hom sosial ehtiyac, ham da turizmin xidmat keyfiyyatinin sortidir. Conubi
Avropa li¢lin yagintinin imumi hacminin azalmasi vo quraqligin sortlosmasi perspektivi artiq risk
kimi yox, planlagdirma parametri kimi qabul olunur (European Environment Agency, 2024). Su
mohdudlugu iqtisadiyyatda ii¢ istigamatds xorc yaradir:

1. Tochizat xarci artir (daha darin quyular, duzsuzlasdirma, uzaqdan gotirms, enerji xorci);

2. Suyun boliisdiiriilmasi miinaqisoli olur (kond—sohor—turizm—sonaye);

3. Mohsul strukturu doyisir vo bazi regionlarda kond tosorriifat1 goliri daha geyri-sabit olur.

Kond tesarriifatinda Araliq donizi 6lkslorinin bir coxu yiiksok doyarli, amma suya hossas mohsullara
(meyvo-toravaz, zeytun, iiziim, sitrus) soykonir. Quraqliq dovriindo suvarma tolobi artdigca, suyun
giymati v enerji xarci yliksalir, mohsulun maya doyoari artir, bazarda roqabat zoifloyir. Bunun naticasi
tokco bir movsiimliik mohsul itkisi deyil; fermerin likvidliyi, borc qaytarma qabiliyyati vo kond
yerlorindo mosgulluq da tozyiqe diisiir. Bu tozyiq “qiymot” kimi goriino bilor, amma aslindo risk
premiumudur: su qithig1 yiiksok olduqca kredit bahalasir, si§orta sortlori sartlosir, investisiya ertolonir.
Su ilo bagli riskin digar torafi dagqinlardir: Araliq donizi regionunda sel hadisslorinin bdyiik zararlor
yaratdig1 vo uzun miiddatli dovrds ciddi iqtisadi itkilor y1gdig1 gostorilir (MedECC, 2020). Quraqliq
va selin eyni region {igiin “iki uclu risk” yaratmasi tosarriifat planini ¢otinlosdirir: su anbari vo drenaj
sistemi eyni anda hom ¢atismazliga, hom do artiq suya hazir olmalidir.

Bu kontekstdo adaptasiya prioriteti “daha ¢ox su tapmaq”dan ¢ox “suyu daha agilli idaro etmok”
olmalidir. Su itkilorinin azaldilmasi, qiymat signallarinin diizgiin qurulmas: (amma sosial hassas
tobagoni qoruyan tariflorlo), damci suvarma vo torpaq riitubst monitoringi, mohsul se¢iminin iglim
ssenarilorino uygun yenilonmosi kimi addimlar igtisadi cohatdon daha dayaniqli goriiniir. OECD-nin
su quthigindan yaymmagq tigiin iqtisadi alotlor vo institusional maneslor {izro genis icmali da mohz
“idareetma va stimullar”mn halledici oldugunu gostorir (OECD, 2024).

Turizm: Araliq donizinin galir miiharriki neca dayisir? Araliq donizi turizmi uzun illor “yay movsiimii
+ sahil istirahoti” modeli ilo bdyiidii. Iqlim doyiskenliyi bu modelin zoif ndqtolorini {izo ¢ixarir:
ekstremal istilor komfortu azaldir, su mohdudiyyati xidmot keyfiyyatini agagi salir, yanginlar vo tiistii
hava limanidan tutmus otel rezervasiyasina qader zancir yaradir, sahil eroziyasi iss asas aktivin —
¢imorlik resursunun — fiziki hocmini azalda bilir. Conub Araliq denizi 6lkaleri {izra turizmo dair
regional hesabatda sektorun iqtisadi shomiyyati ilo yanasi, iqlim tozyiqglorinin turizm golirlorine vo
movsiimi axinlara tosirinin artacagi, lokal bizneslorin iso uzunmiiddotli adaptasiya kapasitetinin
mohdud ola bilacayi vurgulanir (Union for the Mediterranean, 2018).

Igtisadi baximdan on miihiim doyisiklik “m&vsiimiin yerdoyismosi’dir. Yayin bir hissosi hodden artiq
isti olduqda, tolob bahar vo payiza siiriiso bilor. Bu, ilk baxisdan miisbot goriiniir (movsiim uzanir),
amma realliqda biznes modeli yenidon qurulmalidir: is¢i heyati, logistik tochizat, todbir toqvimi, avia-
carter planlamasi, hotta sohor xidmatlorinin yliklonmasi basqa ciir isloyir. Ogor turizm siyasati yalniz
reklam vo paket qiymotino fokuslanirsa, iqlim riski “xidmot keyfiyyoti riski’no g¢evrilir: su
mohdudiyyati olan yerds hovuz, yasilliq vo sanitariya xarci artir; enerji qiymati yiliksalonds soyutma
xorci hotelin marjasii yeyir; ¢imoarlik daraldiqca sahil obyektlorinin icars vo amortizasiya hesabi
doyisir.

Euro-MED mokaninda turizm vo iqlim adaptasiyasi iizro ag kitabda Araliq donizi turizminin iglim
tosirloring hassasligl agiq sokildo togdim olunur vo sektorun ononovi is modelinin “daha isti yaylar,
doniz soviyyesi, resurs tozyiqi” fonunda yenilonmoli oldugu vurgulanir (Interreg Euro-MED
Programme, 2024). Buradan ¢ixan iqtisadi natica beladir: turizmds adaptasiya “slave xarc” deyil,
golirin qorunmasidir. Masalon, su qonaoti texnologiyasi, kolgolondirmo vo passiv soyutma, risk
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kommunikasiyast vo yangin mdvsiimiindo alternativ marsrutlar, sahil zonasinda geri ¢okilmo
(managed retreat) kimi gorarlar birbasa golir stabilliyi yaradir.

Turizmin bir bagqa kritik torofi reputasiyadir. Ardicil iki-li¢ yay “haddon artiq isti” vo “yangin
xaborli” kegondo, destinasiya brendi zodslonir vo bu, qiymot elastikliyini doyisir: turist eyni qiymoato
daha “rahat vo risksiz” alternativ axtarir. Brend zodosi iso tokco hotellori yox, restoran, noqliyyat,
modoniyyat vo parakondas ticarati do vurur. Buna goro turizm adaptasiyasi ayrica sektor sonadi deyil;
sohor planlamasi, su idaragiliyi vo fovgolados hallar sistemi ilo birlogsmalidir.

Isti dalgalar, saglamliq va amak mahsuldarhigi: “gizli” makro zorar.

Araliq donizi 6lkolorinds isti dalgalar tokca komfort problemi deyil; amok mohsuldarligina, sohiyye
xarcloring va sosial risklors toxunur. Xiisusilo agiq hava iglorindo (kond tosorriifati, tikinti, noqliyyat-
logistika) is saatlarinin doyigmasi, fasilolorin artmasi, bazi giinlords isin dayanmasi real sektorda xalis
istehsali azalda bilir. Avropanin iqlim risk qiymotlondirmosindo ekstremal istilorin daha tez-tez
olacagi, bunun hom saglamliq, hom da iqtisadi tasirinin boyliyacoyi ve 2022 -ci ilin rekord isti yayimin
boyiik itkilorls assosiasiya olundugu qeyd olunur (European Environment Agency, 2024).

Bu tosirin makro naticosi odur ki, iqlim soklar1 “toklif soku” kimi isloyir: istehsal azalir, bozi
xidmotlor bahalasir, inflyasiya tozyiqi yarana bilir. Xiisusilo qida qiymaetlorinds (quraqliq + mohsul
itkisi) vo enerji giymotlorindo (soyutma tolobi + soboko yiikii) bu 6tiirmo daha siiratli olur. Belo
soraitdo monetar siyasat vo fiskal siyasot daha ¢otin se¢imlorlo iizlogir: qiymat sabitliyi ilo sosial
dostok arasinda balans tapmaq {iciin ovvolcodon risk ssenarilori hazirlanmalidir (International
Monetary Fund, 2025).

Araliq denizi dlkalori ligiin daha bir inco maqam var: yay aylarinda hom turizm yiikii artir, hom do
istilor koskinlogir. Bu ikisinin ist-listo diismosi sohor xidmaotlorinin (tocili yardim, su, nogliyyat,
tomizlik) xarclorini yiiksaldir. Yoni turistin gotirdiyi alava galir, eyni zamanda, soharin slave xorci
demokdir. Ogor adaptasiya tadbirlori (sorinlosdirici ictimai mokanlar, “heat action plan”, su itkilorinin
azaldilmasi, kolgolik infrastrukturu) yoxdursa, turizmin xalis t6hfosi gézlonildiyindon asag: diisiir.
Enerjiva sohar xidmoatlori: soyutma talobi va riskin qiymati. 1qlim doyiskonliyi Araliq donizindo enerji
sistemina iki torofdon tosir edir. Birincisi, isti havalarda elektrik tolobi — xiisusilo soyutma — yiiksalir.
Ikincisi, bozi 6lkolordo su qithgr termoelektrik stansiyalarin soyutma imkanini mohdudlagdira,
hidroenerjido istehsali azalda bilor. Bu ikisi birlikdo “pik yiik” riskini boyiidiir: soboko
giiclondirilmoyibsa, kasintilor iqtisadi aktivliyi birbaga vurur, turizmdo xidmot keyfiyyotini asagi
salir, sonayedo dayanmalara sobob olur.

Iqtisadi baximdan burada on tohliikeli detal investisiya ddvriiniin uzun olmasidir. Soboka,
transformator, paylayici sistemlar illorlo planlanir. Iqlim ssenarisi nozors alinmadan edilon investisiya
“kilidlonma” yaradir: bir ne¢o ildon sonra eyni xattin yenidon qurulmasina ehtiyac ¢ixir. Bu iso ya
tariflora yiiklonir, ya da dovlot biidcosino. Avropanin risk qiymotlondirmasinds iglim risklorinin

enerji tohliikesizliyino vo kritik infrastruktura tosiri xiisusi vurgulanir (European Environment
Agency, 2024).

Bu sahado adaptasiyanin iqtisadi mantiqi li¢ siitundur: enerji somaraliliyi (binalarin izolyasiyas1 vo
passiv soyutma), soboko dayaniqlilig1 (pik yiik ssenarilori, mikrosobokalor, ehtiyat giic) vo su-enerji
olagasinin idarasi (su qithginda enerji istehsalinin davamliligi). Bu todbirlor “iglim layihosi” kimi
yox, enerji bazarinda qiymat stabilliyi vo xidmot keyfiyyaoti layihasi kimi doyarlondirilmalidir.

Doniz ekosistemi, balig¢ilig va sahil iqtisadiyyati. Araliq donizi doniz ekosistemi temperatur,

tursulagsma vo oksigen doyismolorino hossasdir. Bu doyisikliklor balig¢iligin mohsuldarligina, név
torkibino vo mdvsiimiing tosir edo bilor; noticods sahil kondlorinin golir strukturu doyisir. Burada
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iqtisadi riskin bir hissasi bazar riskidir: eyni limanda eyni doyar zanciri ilo isloyan insanlar ii¢iin “név
doyismosi” sadaco bioloji fakt deyil, avadanliq, emal, logistika, bazar olagolori vo gqiymot dina-
mikasinin doyismasidir. Baliq¢iliq vo akvakultura Araliq denizi 6lkolorinin hamisinda eyni paya
malik olmasa da, sahil icmalarinda sosial sabitlik baximindan stratejidir. Ogor golir azalirsa,
miqrasiya tozyiqi artir, geyri-formal mosgulluq bdyiiyiir, sahil soharlorinds sosial xidmot yiikii
yiiksalir. Bu iso iqlim riskinin sosial-iqtisadi “ikinci morhals” tosiridir: birinci morhalods tobist
hadisasi, ikinci morholodo sosial reaksiya golir. Bu sobobdon adaptasiya siyasoti yalniz “sektoru
gorumaq” yox, “kecidi idaro etmok” moqsodi do dasimalidir: yeni ndvloro uygun emal, liman
infrastrukturu, monitoring, kvota vo deniz miihafizs zonalarinin iqtisadi alatlorls balansi.

Farqlilik xoritasi: niya eyni Araliq danizi, forqli igtisadi natica? Araliq donizi 6lkolori eyni donizi
paylassa da, riskin iqtisadi noticasi eyni deyil. U¢ amil forqi yaradir. Birincisi, iqtisadi struktur: turizm
vo kond tosarriifatindan asililiq yiiksok olan 6lkolords iqlim soku daha tez makro gostaricilora kegir.
Ikincisi, institusional kapasitet: dasqin xaritasi, tikinti nozarati, su idaragiliyi, fovqelads hallar sistemi
zaifdirsa, eyni hadiso daha gox zorar verir. Ugiinciisii, maliyyo imkanlari: adaptasiya {i¢lin uzunmiid-
datli ucuz maliyyas tapa bilon 6lko riskin bir hissosini “investisiya” ilo udur; tapa bilmayon 6lka iso
hor hadisadon sonra “barpa xorci” ilo lizlosir.

UNEP/MAP vo Plan Bleu-un Araliq donizi {izro miihit—inkisaf xiilasesindo regionun su, qida
tohliikasizliyi vo sahil tozyiqlori kontekstindo bir-biri ilo baglh riskloro moruz qaldigi gostorilir
(UNEP/MAP & Plan Bleu, 2020). Bu yanasma iqtisadi baximdan vacibdir: risklor ayri-ayri idaro
edildikds todbirlar bir-birini zaiflods bilor. Masalon, su qitliginda kond tasarriifatin1 qorumagq {igiin su
subsidiyasi artirilarsa, turizmds su gorginliyi yiiksoalo, sohor infrastrukturunda itkilor boytiyo bilor.
Yaxud sahil miidafissi yalniz boandlo qurularsa, ekosistem zoaifloyib turizmin “tobiot doyori” azalir.
Bu sobobdon adaptasiya siyasotindo prioritet “sektorlararasi koordinasiya” olmalidir.

Adaptasiyann iqtisadi mantiqi: xarci azaltmagq yox, itkinin qarsisint almaq. Adaptasiya bazon “slavo
xorc” kimi togdim olunur, amma iqtisadi baximdan daha diizgiin ifado belodir: adaptasiya golocok
itkilorin indiki doyorini azaldan investisiyadir. Araliq donizi {iclin bu investisiyanin on yiiksok geri
doniis verdiyi sahalor, adoton, bunlardir: su sobokasinds itkilorin azaldilmasi, risko uygun soharsalma,
sahil zonasinda planli qgoruma va ya geri ¢okilma, istilora uygun ictimai saglamliq tadbirlori, turizmda
movsiim vo mahsul dizayninin yenilonmasi, kritik infrastrukturun dayaniqliliq auditi.

Turizmdo adaptasiyaya dair Euro-MED ag kitab1 gostorir ki, resurs somoraliliyi vo idaroetmo
bosluglari turizmin dayanigliligini zsiflodir vo adaptasiya ii¢lin maliyya, standartlar vo koordinasiya
tolob olunur (Interreg Euro-MED Programme, 2024). Buradan iqtisadi natico ¢ixir: adaptasiya yalniz
iri hotellorin “yasil layihasi” kimi qalsa, iimumi sistem riski yeno yiiksok olur, ¢iinki destinasiya
tocriibasi kicik bizneslordon, sohor xidmatlorindon va tochizat zoncirindon ibaratdir.

Su qithg torafinds iso iqtisadi alatlor (tarif dizayni, su hiiquqlari, 6l¢gmo vo sizma nozarati, investisiya
stimulu) “tok texnologiya”dan daha effektli ola bilor (OECD, 2024). Ciinki su probleminin bir hissasi
fiziki yox, idaraetma problemidir: qiymat signali diizgiin olmadiqda on somarali texnologiya belo
yetorli natico vermir.

Natica

Araliq donizi sahili 6lkslorinin iqtisadiyyati iglim doyiskonliklorine “konardan toxunan” bir risk kimi
yox, artim modelini doyison daxili faktor kimi yanasmalidir. On bdyiik tohliiks tok bir sektorun zarari
deyil; riskin kaskad sokildo su—enerji—qida—turizm—maliyys xottindo yayilmasidir. Bu yayilma
mexanizmi gostorir ki, adaptasiya siyasoti parcalanmis layiholor toplusu kimi yox, iqtisadi
dayaniqliliq strategiyasi kimi dizayn edilmalidir.
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Ogor prioritetlor diizgilin secilorso — sahil zonasinda riska uygun planlama, su idarsgiliyinds somo-
rolilik, turizmdo movsiim vo mohsul ¢evikliyi, istiloro uygun saglamliq vo amak todbirlori, infrastruk-
turun dayaniqliliq auditi vo maliyyo riskinin qiymotlonmosi as—igqlim doyiskonliyinin yaratdigi
iqtisadi zorar noinki azaldila, hotta bazi dlkalor iigiin yeni roqabet listlinliiyiine ¢evrils bilor. Oks halda,
hor il tokrarlanan “borpa xorclori” investisiya imkanlarini sixisdiracaq, sosial gorginlik riskini
artiracaq vo Araliq donizi mokaninda iqtisadi forqlori daha da dorinlogdiracok.
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Jqli miilkiyyat hiiquqlarinin qorunmasinin beynalxalq
3saslar

Nozrin Zeynalova

Xiilasa. Oqli miilkiyyat hiiquqlarinin gorunmasinin beynalxalq asaslart global saviyyada yaradicilig
faaliyyatinin naticalorinin hiiquqi miidafiasini tamin edan normativ-hiiquqi mexanizmlor sistemina
asaslanir. Bu sahada asas magsad miialliflarin, ixtiragilarin va digar hiiquq sahiblorinin maraqlarini
qorumagqla yanasi, innovasiyalarin tasvigina va beynalxalq ticaratin inkisafina sarait yaratmagqdir.
Beynalxalg hiiquqi ¢orcivanin formalasmasinda Umumdiinya Oqli Miilkiyyat Taskilati miihiim rol
oynayw. Bu taskilatin himayasi altinda qobul edilmis Bern Konvensiyasi va Paris Konvensiyast kimi
sanadlar miiallif hiiquglar: va sanaye miilkiyyatinin qorunmasinin asas prinsiplarini miiayyan edir.
Bundan alava, Umumdiinya Ticarat Toskilati ¢arcivasinda qabul olunmus TRIPS Sazisi aqli miilkiyyat
hiiquglarimin gorunmasini beynalxalq ticarat sistemi ilo alaqalondirarak iizv doviatlor tigiin minimum
standartlar miiayyanlagdiriv. Bu mexanizmlor hiiquqlarin qarsiiqli taninmasini, milli rejim prinsipini
va hiiquq pozuntularina qarsi effektiv miidafio vasitolorinin tatbiqini tomin edir. Natica etibarila,
beynalxalg hiiquqi baza ham hiiquq sahiblorinin maraqlarint goruyur, ham do texnologiya transferi
va bilik miibadilasinin inkisafina tohfa verir.
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International Foundations of Intellectual Property Rights
Protection

Nazrin Zeynalova

Abstract. The international foundations of intellectual property rights protection are based on a
system of normative and legal mechanisms that ensure the legal protection of the results of creative
activity at the global level. The main goal in this area is to protect the interests of authors, inventors
and other right holders, as well as to create conditions for the promotion of innovations and the
development of international trade. The World Intellectual Property Organization plays an important
role in the formation of the international legal framework. Documents such as the Berne Convention
and the Paris Convention adopted under the auspices of this organization define the basic principles
of copyright and industrial property protection.

80


https://doi.org/10.36719/2789-6919/58/
mailto:nzeynalova977@gmail.com
https://orcid.org/0009-0009-9391-3792
https://orcid.org/0009-0009-9391-3792

N. Zeynalova

In addition, the TRIPS Agreement adopted within the framework of the World Trade Organization
establishes minimum standards for member states, linking the protection of intellectual property
rights with the international trading system. These mechanisms ensure mutual recognition of rights,
the principle of national treatment and the application of effective remedies against infringements.
As a result, the international legal framework both protects the interests of right holders and
contributes to the development of technology transfer and knowledge exchange.
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Giris

Miiasir dovrdo qloballasma vo rogomsal texnologiyalarin siiratli inkisafi noticosindo aqli miilkiyyat
hiiquglarinin qorunmasi beynolxalq hiiququn on aktual vo strateji istigamotlorindon birino
cevrilmisdir. Informasiya comiyyotinin formalasmasi, internetin genis yayilmasi vo roqomsal
mohsullarin siiratlo goxaldilmasi yaradiciliq foaliyystinin naticalorinin qorunmasini daha miirokkab
vo eyni zamanda daha vacib etmisdir. 9qli miilkiyyat hiiquqlar1 yalniz hiiquqi mexanizm kimi deyil,
hom do iqtisadi inkisafin, innovasiyanin vo elmi-texniki toraqqinin asas harokotverici qlivvalorindon
biri kimi ¢ix1g edir. Bu baximdan miisllif hiiquqlari, patentlar, ticarat nisanlar vo digor oqli miilkiyyot
obyektlorinin effektiv qorunmasi dovlatlorin inkisaf strategiyalarinda mithiim yer tutur.

Beynolxalq soviyyado oqli miilkiyyat hiiquglarnin qorunmasi ayri-ayr1 dovlotlorin - milli
ganunvericiliyinden konara ¢ixaraq iimumi hiiquqi ¢orcivonin formalasdirilmasini tslob edir. Bu
ehtiyacin naticosi olaraq miixtolif beynolxalq toskilatlar vo hiiquqi sonadlor meydana golmisdir.
Xiisusilo Umumdiinya Oqli Miilkiyyat Toskilat: torafindon koordinasiya olunan beynolxalq sistem bu
sahado asas rol oynayir. Bu togkilatin foaliyyati ¢orgivasinda qobul olunmus Bern Konvensiyasi vo
Paris Konvensiyasi kimi sonadlor oqli miilkiyyst hiiquqlarinin qorunmasimin fundamental
prinsiplorini miioyyon etmisdir. Bu konvensiyalar vasitasilo miisllif hiiquqlar1 vo sonaye miilkiyyati
obyektlorinin beynolxalq soviyyads taninmasi vo qorunmasi tomin edilir.

Digaor torafdon, beynalxalq ticarat miinasibatlorinin inkisafi aqli miilkiyyat hiiquqlarinin qorunmasini
daha da 6n plana ¢ixarmisdir. Bu kontekstdo Umumdiinya Ticarat Taskilat1 carcivosindo qobul edilmis
TRIPS Sazisi xiisusi ohomiyyat kosb edir. TRIPS oqli miilkiyyat hiiquqglarinin qorunmasi {izro
minimum standartlari miioyyon etmoklo yanasi, iizv dovlatlor arasinda hiiquqgi harmonizasiyani tomin
edir vo hiiquq pozuntularna gars1 effektiv mexanizmlorin totbiqini tolob edir. Bu iso beynolxalq
ticaratin soffaf vo odalotli asaslarla inkisafina sorait yaradir.

Eyni zamanda, roqgamsal miihitds pirat¢iliq, miisllif hiiquqlarinin pozulmasi va geyri-qanuni yayim
kimi problemlorin artmasi beynalxalq omokdasligin shomiyyatini daha da artirir. Ayri-ayri dovlatlorin
bu problemlorlo miibarizo aparmasi kifayst etmodiyindon, beynslxalq saviyyoeds koordinasiya
olunmus hiiquqi vo institusional tadbirlorin hoyata keg¢irilmasi zoruri hesab olunur. Bu baximdan aqli
miilkiyyat hiiquglarinin qorunmasinin beynalxalq osaslariin dyronilmasi hom nazori, hom do praktiki
baximdan miihiim oshamiyyat dasiyir.
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Tadgiqat

Oqli miilkiyyat hiiquglarinin beynalxalq soviyyada qorunmasi yalniz hiiquq sahiblarinin maraqlarini
miidafio etmir, eyni zamanda, innovasiya miihitinin inkisafina, investisiya colbediciliyinin artmasina
vo qlobal iqtisadi inteqrasiyanin giiclonmasino xidmot edir. Bu sobobdon mdvzunun todqiqi miiasir
hiiquq elminin prioritet istigamatlorindon biri kimi ¢ixis edir.

oqli miilkiyyat hiiquglarmmin beynalxalq hiiquqi tonzimlonmasi va institusional asaslar:. Oqli
miilkiyyot hiiquqlarmin beynslxalq hiiquqi tonzimlonmasi vo institusional osaslar1 miiasir hiiquq
sistemindo qlobal amokdaghigin va iqtisadi inteqrasiyanin miithiim istigamatlarindon biri kimi ¢ix1s
edir. Qloballasma proseslorinin siirotlonmasi, beynalxalq ticaratin geniglonmosi vo innovasiya
foaliyyotinin intensivlosmosi naticosindo oqli miilkiyyst obyektlorinin sorhadlorden konarda
gorunmasi zorurati yaranmisdir. Bu sobobdon do dovlatlor arasinda hiiquqi harmonizasiyanin tomin
edilmosi, vahid standartlarin miioyyon olunmasi vo hiiquglarin qarsiligh taninmasi prinsiplori
osasinda beynolxalq hiiquqi mexanizmlor formalagdirilmisdir. ©qli miilkiyyat hiiquqlar1 dedikds,
insanin yaradici foaliyyatinin naticasi olan asarlor, ixtiralar, sonaye niimunalori, ticarat niganlart vo
digar qeyri-maddi aktivlor lizorinds hiiquqlar nozords tutulur vo bu hiiquglarin effektiv qorunmasi
iqtisadi inkisafin asas sortlorindon biri hesab edilir.

Beynolxalq hiiquqi tonzimlomonin asasini ¢oxtorafli miigavilolor vo konvensiyalar toskil edir. Bu
sahodo aparict rol oynayan Umumdiinya Oqli Miilkiyyat Toskilati beynolxalq omokdashgin
koordinasiyast vo hiiquqi ¢or¢ivenin inkisafi istigamotinds miihiim faaliyyat gostorir. WIPO-nun
himayasi altinda gobul edilmis osas sanadlordan biri olan Bern Konvensiyas1 miisllif hiiquqglarinin
beynolxalq soviyyado qorunmasinin asas prinsiplorini miioyyan edir. Bu konvensiyaya osason, lizv
dovlatlor digor tizv dovlstlorin votondaslarinin asorlorini milli ganunvericilik soviyyasinds qorumaga
borcludurlar. Bu, “milli rejim” prinsipi kimi taninir vo beynoslxalq hiiquqi miinasibatlords borabarliyin
tomin edilmasina xidmot edir. Eyni zamanda, bu konvensiya miiallif hiiquqlarinin avtomatik
gorunmasi prinsipini tasbit edir ki, bu da hiiquqlarin geydiyyat olmadan bels qiivvods olmasini tomin
edir (Azarbaycan Respublikasi, 1996).

Digor miihiim sonad olan Paris Konvensiyasi sanaye miilkiyyati obyektlorinin — patentlorin, ticarat
nisanlarinin vo sonaye niimunalorinin qorunmasi sahosinds asas hiiquqi ¢or¢ivoni miioyyon edir. Bu
konvensiya prioritet hiiququ prinsipi ilo secilir ki, bu da ixtiragilara bir dlkads togdim etdiklori
miiraciot asasinda digor 6lkolorde miioyyon miiddot orzindos hiiquqi iistiinliik oldo etmok imkani verir.
Bu mexanizm innovasiya foaliyyatinin togviqi vo ixtiragilarin hiiquglarinin beynolxalq soviyyado
gorunmasi baximindan miithiim shomiyyat dasiyir.

Beynolxalq hiiquqi tonzimlomodo miihiim rol oynayan digar bir institut Umumdiinya Ticarot Toskilat1
carcivasinda gobul olunmus TRIPS Sazisidir. Bu sazis oqli miilkiyyst hiiquglarinin qorunmasi tizra
minimum standartlar1 miioyyon etmoklo yanasi, bu hiiquqlarin icrasi vo pozuntulara qarsi miibarizo
mexanizmlorini do ohato edir. TRIPS sazisi beynolxalq ticarat sistemina inteqrasiya olunmus hiiquqi
mexanizm kimi ¢ixis edir vo iizv dovlotlor {iclin mocburi xarakter dasiyir. Bu sonoad hiiquq
pozuntularina garsi sanksiyalarin totbiqini, mohkomo miidafiosi imkanlarin1 vo inzibati todbirlori
nozardo tutur ki, bu da oqli miilkiyyat hiiquqlarinin real gorunmasini tomin edir (Chen, 2020). Oqli
miilkiyyot hiiquglarinin beynolxalq tonzimlonmaosi yalniz hiiquqi sonadlorlo mohdudlagsmir, eyni
zamanda, institusional mexanizmlor vasitosilo hoyata kegirilir. WIPO bu sahodo osas beynolxalq
togkilat olmaqla yanasi, miixtalif proqramlar vo tosobbiislor vasitosilo dovlotlors texniki dostok
gostorir, hiiquqi islahatlarin hoyata kegirilmasino komok edir vo maariflondirmo foaliyyatini toskil
edir. Bundan olavo, regional togkilatlar vo beynoalxalq omokdasliq platformalar1 da bu sahodo mithiim
rol oynayir. Bu institutlar hiiquqi harmonizasiyanin tomin olunmasina, tacriibo miibadilasina va
miibahisalarin holling gorait yaradir.
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Miiasir dovrde rogomsal texnologiyalarin inkisafi oqli miilkiyyst hiiquglarinin qorunmasi sahasinds
yeni ¢agirislar yaratmisdir (Haciyeva, 2022; Dliyev, 2014; Azarbaycan Respublikasi, 2022). Internet
vasitasilo misllif hiiquglar ilo qorunan materiallarin siiratli vo nozaratsiz yayilmasi pirat¢iligin genis
yayilmasina sobab olmusdur. Bu iso beynalxalq hiiquqi mexanizmlorin daha da tokmillosdirilmasini
vo yeni hiiquqi yanasmalarin totbiqini zoruri edir. Rogomsal miihitdo hiiquqglarin qorunmasi ii¢iin
texnoloji vasitolorin — rogomsal hiiquq idaroetmo sistemlorinin (DRM), elektron monitoring
mexanizmlorinin vo siini intellekt asasli nozarat sistemlorinin totbiqi genis yayilmisdir.

Bununla yanasi, beynolxalq hiiquqi tenzimlomo sahosinds miisyyon problemlor do movcuddur.
Miixtalif 6lkslorin hiiquq sistemlori arasinda forqlor, hiiquqi bosluqlar vo totbiq mexanizmlarinin
geyri-baraborliyi ogli miilkiyyat hiiquglarinin effektiv qorunmasina mane olur. Inkisaf etmis vo
inkisaf etmokdo olan 6lkolor arasinda maraq forglori do bu sahado konsensusun oldo olunmasini
cotinlosdirir. Inkisaf etmokdo olan &lkolor daha ¢ox texnologiyalara ¢ixisin genislondirilmosine
uistiinliik verdiyi halda, inkisaf etmis 6lkoalor hiiquglarin daha sort qorunmasini tolob edir.

Eyni zamanda, institusional mexanizmlorin effektivliyi onlarin tatbiq soviyyasindon vo dovlatlorin bu
sahoda ohdaliklarine sadigliyindon asilidir. Beynolxalq miigaviloelorin qabul olunmasi kifayat deyil,
onlarin milli ganunvericilikdo diizgiin implementasiyas1 vo effektiv icrasi tomin edilmolidir. Bu
baximdan ddvlotlorin hiiqug-miihafizo organlarinin foaliyyati, mohkoma sisteminin miistoqilliyi vo
hiiqugi madaniyyat saviyyasi mithiim rol oynayir. 9qli miilkiyyat hiiquglarinin beynolxalq hiiquqi
tonzimlonmaosi vo institusional asaslari kompleks vo ¢oxsaxali sistem toskil edir. Bu sistem hiiquqi
normalar, beynolxalq toskilatlar vo praktiki totbig mexanizmlorinin vohdoti osasinda foaliyyot
gostorir. Movcud beynolxalq ¢orgive oqli miilkiyyot hiiquqlarinin qorunmasi {igiin asasl baza yaratsa
da, miiasir ¢agirislara uygun olaraq onun daim tokmillosdirilmosi vo yenilonmosi zoruridir. Bu
istigamotdo beynolxalq omokdasligin giiclondirilmasi, yeni hiiquqi mexanizmlorin totbigi vo
innovativ yanagmalarin inkisafi xiisusi oshamiyyat kosb edir.

Ragamsal miihitda aqli miilkiyyatin gorunmasi. Rogomsal miihitdos oqli miilkiyyatin qorunmasi miiasir
hiiquq vo iqtisadiyyatin on miirokkob vo aktual istigamotlorindon biri kimi formalagmisdir.
Informasiya texnologiyalarmin siiratli inkisafi, internetin gqlobal yayilmasi vo rogemsal kontentin
istehsal va istehlak hacminin keskin artmasi aqli miilkiyyat obyektlarinin qorunmasi sahasindo yeni
caginslar yaratmisdir. ©nonovi hiiquqi mexanizmlor fiziki miihitdo yaradilmis miinasibatlori
tonzimlomok {i¢iin nozords tutuldugu halda, rogomsal miihitdo molumatlarin asanligla kopyalanmasi,
paylasilmasi vo doyisdirilmasi bu mexanizmlorin effektivliyini azaldir. Bu sobobdon rogomsal
mithitdo oqli miilkiyyat hiiquglarinin qorunmasi xiisusi hiiquqi, texnoloji vo institusional yanasma
tolab edir (Graham, 2020).

Rogomsal miihitdo oqli miilkiyyatin asas obyektlori sirasinda proqram tominati, elektron kitablar,
musiqi vo film mohsullari, verilonlor bazalar1 vo digor rogomsal kontent ndvlori yer alir. Bu
obyektlorin asas xiisusiyyati onlarin maddi dasiyicidan asili olmamasi vo ¢oxaldilmasinin demok olar
ki, sifir xarc tolob etmosidir. Bu xiisusiyyatlor bir torofdon informasiya miibadilasini siiratlondirir vo
yaradiciliq fealiyyatinin yayilmasini asanlasdirir, digor torofdon iso miisllif hiiquglarinin pozulmasi
riskini ohomiyyatli doracodo artirir. Xiisusilo pirat¢iliq vo geyri-qanuni yaymm hallar1 rogomsal
miihitdo genis yayilmis problemlordan biridir (Adams, 2018).

Beynolxalq soviyyodo rogamsal miihitds aqli miilkiyyat hiiquglarmimn qorunmas: Umumdiinya 9qli
Miilkiyyot Togkilati torofindon qobul edilmis bir sira miigavilalor vasitosilo tonzimlonir. Bu sonadlor
sirasinda WIPO Miiollif Hiiquqlar1 Miigavilesi vo Ifacilar vo Fonogram Istehsalcilar1 Miiqavilosi
xuisusi shomiyyat kosb edir. Bu miigavilslor rogomsal miihitdo miisllif hiiquglarinin qorunmasi ti¢lin
yeni hiiquqi ¢orgivo formalasdiraraq internet tizorindon yayilan kontentin miidafissini tomin edir. Bu
sanadlords rogomsal 6tiiriilma, onlayn yayim va interaktiv istifads kimi anlayislar hiiquqi miistovida
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tosbit olunmusdur (Brown, 2020; Carter, 2021). Digor miihiim hiiquqi mexanizm Umumdiinya
Ticarot Toskilati ¢orgivasindo gobul olunmus TRIPS Sazisidir. Bu sazis rogomsal miihitdo oqli
miilkiyyot hiiquqglarinin qorunmasi iigiin minimum standartlar miioyyan edir vo hiiquq pozuntularina
qarst effektiv miibarizo todbirlorinin hoyata kegirilmasini tolob edir. TRIPS sazisi hom miilki, hom
inzibati, hom do cinayst mosuliyyoti tadbirlorini nozords tutur ki, bu da hiiquqlarin daha effektiv
miidafiosino sorait yaradir (Anderson, 2021; Garcia va Kim, 2019). Rogomsal miihitdo oqli
miilkiyyotin qorunmasi yalniz hiiquqi mexanizmlorlo mohdudlagmir, eyni zamanda, texnoloji
vasitalorin totbigini do talab edir. Bu baximdan ragomsal hiiquq idaroetmas sistemlori (DRM) genis
istifado olunur. DRM texnologiyalari roqomsal kontentin istifadesine nozarat etmayo, onun icazasiz
kopyalanmasinin qarsisini almaga va istifade hiiquqlarint mshdudlagsdirmaga imkan verir. Bundan
olavo, su nisanlar1 (watermarking), sifroloma texnologiyalar1 vo blokceyn asaslt qeydiyyat sistemlori
do miisllif hiiquqlarinin qorunmasinda miihiim rol oynayir.

Bununla yanasi, roqgomsal miihitde hiiquglarin qorunmasi sahasinds ciddi problemlor mévcuddur. ©On
boyiik problemlordon biri hiiquq pozuntularinin askarlanmasi vo siibut edilmasinin ¢atinliyidir.
Internetdo anonimlik vo transsorhod xarakterli foaliyyotlor hiiqug-miihafizo orqanlarinm isini
¢otinlogdirir. Bundan olave, miixtalif 6lkslorin qanunvericiliklori arasinda forqlor hiiquq pozuntu-
laria gars1 vahid miibarizo strategiyasmin formalasdirilmasini ¢otinlosdirir. Bu iso beynalxalq omok-
dashigin giiclondirilmosini zoruri edir. Rogomsal miihitdo platformalarin rolu da xiisusi diqqot tolob
edir. Sosial media platformalari, video paylasim saytlar1 vo digor onlayn xidmotlor miisllif hiiquglar1
ilo qorunan kontentin yayilmasinda asas vasitalordon birine ¢evrilmisdir. Bu platformalarin hiiquqi
mosuliyyoti masolosi beynolxalq hiiquqgda genis miizakiro olunur. Bir torofdon platformalarin
kontento gdéro mosuliyyat dasimasi tolob olunur, digor torofdon iso ifads azadliginin qorunmasi
masalasi giindomo golir. Bu balansin qorunmasi hiiquqi tonzimlomonin on ¢otin masalalorindon biridir
(Edwards vo Lee, 2019).

Eyni zamanda, istifadagilorin hiiquqi maariflondirilmasi ds aqli miilkiyystin qorunmasmda miihiim
rol oynayir. Bir ¢cox hallarda hiiquq pozuntular1 qasdan deyil, malumat ¢atigmazlig1 sababindon bas
verir. Bu baximdan tohsil proqramlarmin hoyata kegirilmosi, ictimai maariflondirmo
kampaniyalarinin toskili vo hiiquqi biliklorin artirilmasi vacibdir. Rogomsal iqgtisadiyyatin inkisafi
oqli miilkiyyat hiiquglarinin qorunmasini daha da aktuallagdirir. Startaplar, texnoloji sirkotlor vo
yaradici sonayelar tiglin oqli miilkiyyat asas aktivlorden biridir. Bu hiiquqlarin effektiv qorunmasi
investisiyalarin colb olunmasina, innovasiyanin inkisafina vo rogabot qabiliyyatinin artirilmasina
miisbat tosir gostorir. Oksing, hiiquglarin zoif qorunmasi iqtisadi itkilora, bazar qeyri-sabitliyino vo
innovasiya foaliyyatinin zsiflomasine sobab ola bilor. Rogomsal miihitds oqli miilkiyyatin qorunmasi
kompleks vo ¢oxsaxoli yanagma tolob edon bir sahodir. Hiiquqi, texnoloji vo institusional
mexanizmlorin vohdoti bu sahads effektiv qorunmani tomin eds bilor. Mévcud problemlarin halli
liclin beynolxalq omokdashigin giiclondirilmasi, hiiquqi bazanin tokmillosdirilmasi vo innovativ
texnologiyalarin totbiqi zoruridir.

Noatica

Notico etibarilo, oqli miilkiyyat hiiquglarinin qorunmasinin beynolxalq asaslar1 miiasir qlobal hiiquq
sisteminin miithiim vo ayrilmaz torkib hissosi kimi ¢ixis edir. Aparilan tohlil gostorir ki, bu sahado
formalagsmis beynoslxalq hiiquqi mexanizmlor yalniz hiiquq sahiblorinin maraqlarinin miidafisasini
tomin etmir, eyni zamanda, innovasiya foaliyyatinin stimullasdirilmasi, texnologiyalarin yayilmasi vo
beynalxalq igtisadi miinasibatlorin inkisafi {iciin olverisli sorait yaradir. Xiisusilo Umumdiinya Oqli
Miilkiyyot Toskilati ¢orgivasinda gobul olunmus beynolxalq konvensiyalar dovlatlor arasinda hiiquqi
omakdashigin genislonmasing va vahid yanagsmanin formalasmasina miihiim t6hfo vermisdir.
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Bu kontekstdo Bern Konvensiyasi va Paris Konvensiyasi kimi soanadlar aqli miilkiyyat hiiquglarimin
gorunmasinin fundamental prinsiplorini miioyyan etmakls beynoalxalq hiiquqi bazanin asasin1 toskil
edir. Bu sonadlor vasitasilo miiallif hiiquglar1 vo sanaye miilkiyyati obyektlorinin miixtalif 6lkolordo
qarsiligl taninmasi vo qorunmasi tomin olunur ki, bu da hiiquqi miihitin sabitliyini vo etibarliligini
giiclondirir. Eyni zamanda, Umumdiinya Ticarot Toskilat: ¢orgivasinda gobul olunmus TRIPS Sazisi
bu sahado daha konkret vo mocburi hiiquqi standartlar miisyyan edarok aqli miilkiyyst hiiquqlarinin
gorunmasini beynolxalq ticarot sisteminin ayrilmaz hissosino ¢evirmisdir. Bununla yanasi, miiasir
dovrda ragomsal texnologiyalarin inkisafi vo informasiya miihitinin genislonmasi oqli miilkiyyat
hiiquglarmin qorunmasi sahasinda yeni ¢agirislar yaratmisdir. Xiisusilo pirat¢iliq, geyri-qanuni yayim
vo muollif hiiquglarmin pozulmasi1 hallar1 beynoalxalq saviyyads koordinasiyali tadbirlorin
goriilmasini zoruri edir. Bu problemlorin effektiv halli {igilin yalniz hiiquqi mexanizmlorin
movcudlugu kifayot deyil, eyni zamanda, onlarin totbiqinin giiclondirilmasi, nozarst mexanizmlorinin
tokmillogdirilmasi vo hiiqug-miihafizo institutlarinin foaliyyotinin somorsliliyinin artirilmasi tolob
olunur.

Digor miihiim notico ondan ibaratdir ki, aqli miilkiyyat hiiquqlarinin beynalxalq saviyyade qorunmasi
dovlotlor arasinda iqtisadi omokdasligin dorinlogsmasine vo investisiya miihitinin yaxsilasmasina
miisbat tosir gdstorir. Giiclii hiiquqi miidafio mexanizmlari investorlarin vo innovatorlarin maraqlarini
goruyaraq onlarin foaliyyatini stimullasdirir vo yeni texnologiyalarin inkisafina gorait yaradir. Bu iso
0z novbasinda global igtisadi artimin davamliligini tomin edon asas amillordon biri kimi ¢ixis edir.
Belalikls, aqli miilkiyyat hiiquglarinin qorunmasinin beynolxalq osaslar1 yalniz hiiquqi ¢argiva ilo
mohdudlasmir, eyni zamanda, iqtisadi, sosial va texnoloji inkigafin miihiim alati kimi ¢ix1s edir.
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Azdrbaycan vd xarici 0lkd tacritbasinds maktabdaxili
qiymatlondirma modellari

Balqiz Musayeva

Xiilasa. Mboktabdaxili qiymatlondirma miiasir tohsil sisteminda yalniz sagird nailiyyatlorinin
Olgiilmasi vasitasi kimi deyil, eyni zamanda, talim prosesini istigamatlondiron va J&yronmani
dastoklayan miihiim pedaqoji mexanizm kimi ¢ixis edir. Azarbaycanda kurikulum islahatlar: bu sahada
yveni yanagmalarin formalasmasina sarait yaratmis, formativ va summativ qiymatlondirma
modellarinin tatbigini genislondirmigdir. Naticada, sagirdlorin bilik va bacariglarinin daha sistemli
vo morhalali sakilds izlonilmasi miimkiin olmusdur. Bununla bels, bazi tohsil miiassisalorinda
qiymatlondirmonin formal xarakter dasimast va asason bal yoniimlii yanasmanin iistiinliik toskil
etmasi kimi miiayyan ¢atinliklor galmagdadir.

Xarici olka tacriibasinda, xiisusila Finlandiya, Singapur va Béyiik Britaniya kimi tahsil sistemlarinda
qiymatlondirma daha ¢ox inkigafyoniimlii va sagird markazli model iizarinda qurulmusdur. Burada
asas digqat naticadon ¢ox prosesa yonalir, sagirda verilon keyfiyyatli vay, oziiniigiymatlondirma va
qarsiligh giymatlondirma kimi yanasmalar genis tatbiq olunur. Bu farqlor gostarir ki, miixtalif tahsil
sistemlarinda moagsad eyni olsa da, qiymatlondirmonin hayata kegirilma formalar:t va yanasma
prinsiplari forqlonir. Beynalxalq tacriibanin Syranilmasi isa yerli tohsil sisteminda qiymoatlondirma
mexanizmlorinin daha da tokmillagdirilmasi ticiin ahamiyyatli imkanlar yaradir.

Acar sozlar: moktobdaxili qiymatlondirmoa, formativ qiymatlondirma, summativ qiymoatlondirma,
kurikulum, tahsil sistemi, sagird nailiyyatlari, kompetensiya asasl tohsil, giymatlondirma modellori
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Intra-school Assessment Models in Azerbaijani and Foreign
Experience

Balgiz Musayeva

Abstract. School-based assessment in modern education is no longer limited to measuring student
achievement, it also functions as an important pedagogical mechanism that guides the learning
process and supports student development. In Azerbaijan, curriculum reforms have contributed to the
formation of new approaches in this field and have expanded the use of formative and summative
assessment models. As a result, students’ knowledge and skills are monitored in a more systematic
and step-by-step manner. However, certain challenges still remain in some educational settings, such
as the formal application of assessment and the dominance of grade-oriented practices.
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In international practice, particularly in education systems such as Finland, Singapore, and the
United Kingdom, assessment is more development-oriented and student-centered. The focus is placed
on the learning process rather than only the final result, with strong emphasis on qualitative feedback,
self-assessment, and peer-assessment approaches. These differences show that although the overall
purpose of assessment is similar across systems, the principles and methods of implementation vary
significantly. Studying international experience creates important opportunities for further improving
assessment practices in the local education system.

Keywords: school-based assessment, formative assessment, summative assessment, curriculum,
education system, student achievement, competency-based education, assessment models
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Giris

Miiasir dovrdo tohsil sisteminds bas veran dayisikliklor qiymatlondirmoe anlayisina yanagsmani da
ohomiyyatli sokilde doyisdirmisdir. ©gor avvalki morhalslorde qiymatlondirmo daha ¢ox sagirdin
alda etdiyi naticalorin yoxlanilmasi maqgsodi dasiyirdisa, bu giin homin proses tolimin keyfiyyatini
miloyyan edon asas amillordon biri kimi gobul olunur. Artiq giymatlondirmo yalniz yekun naticoni
gostaran vasito deyil, sagirdin inkisafin1 izloyan, miisllimin faaliyyatini istigamatlondiron va tolim
prosesinin samaraliliyini artirmaga xidmot edon pedaqoji mexanizm hesab edilir. Bu baximdan
moktobdaxili qiymatlondirma tohsil sisteminds xiisusi shomiyyato malik olan istigamotlordon biridir.
Moktabdaxili qiymatlondirmo sagirdin bilik vo bacariqlarinin davamli sokildo miisahidoe olunmasina
osaslanir. Bu model todris prosesindo yalniz naticonin deyil, dyronma marhalolorinin do
qiymatlondirilmasine imkan yaradir. Misllim gilindslik foaliyyst zamani sagirdin mdvzunu
monimsama saviyyasini, diisiinma gabiliyyatini, praktik foaliyyatini vo imumi inkisaf dinamikasini
izloya bilir. Bu iss talim prosesinin daha ¢evik toskil olunmasina vo sagirdin fordi xiisusiyyatlorinin
nozoro almmasma sorait yaradir. Xisusilo miasir tohsil yanasmalarinda qiymotlondirmonin
motivasiyaedici xarakter dasimasi, sagirdin 6ziinii inkisaf etdirmasine stimul vermasi vacib hesab
olunur.

Son illordo Azarbaycan tohsil sistemindo hoyata kegirilon islahatlar moktobdaxili giymatlondirmonin
mozmununa vo totbiqg mexanizmlorino do tosir etmisdir. Kurikulum osasli tohsil modelino kegid
naticasindo qiymotlondirma prosesinds yeni yanasmalar formalagmis, sagirdin yalniz nozari biliyinin
deyil, eyni zamanda, praktik bacarigqlarinin vo kompetensiyalarinin miisyyanlosdirilmasina digqat
artirtlmigdir. Tohsil prosesinds totbiq olunan formativ vo summativ qiymatlondirme mexanizmlori
miiollim vo sagird miinasibatlorinds yeni amokdasliq miihiti yaratmigdir.

Beynolxalq tocriibado do moktobdaxili giymoatlondirma tohsilin keyfiyyot gostaricilorindon biri kimi
doyorlondirilir. Bir sira dlkolords qiymatlondirmo prosesindo sagirdin fordi inkisafi, yaradici
diistinmosi vo sorbast gorarverma bacariqlari 6n plana ¢okilir. Miixtolif 6lkolorin tocriibasi gostorir ki,
diizgiin toskil olunmus moktobdaxili giymotlondirmo modeli sagirdin tolimo maraginin artirilmasina,
miisllimin faaliyyatinin tokmillogdirilmasina va iimumilikdas tohsil naticalarinin yliksalmasing miisbat
tasir gostorir. Azarbaycan tohsil sisteminde moktobdaxili qiymsatlondirmays yanasma son illorde
ohamiyyatli sokilds doyismisdir. ©vvallor qiymatlondirme asasen sagirdin movzunu na doracado
ozbarladiyini miioyyan etmoyo xidmat edirdise, hazirda daha ¢ox sagirdin bacariq ve fealiyyatinin
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giymotlondirilmasi digget morkozindo dayanir. Kurikulum asasl tohsil modelinos ke¢id bu sahoado yeni
yanasmalarin formalasmasina sobab olmusdur (Mommadov, 2019).

Moktobdaxili giymotlondirmonin totbiqindo osas mogqsadlordon biri sagirdin tolim prosesindoki
inkisafin1 davamli gokilds izlomakdir. Bu zaman miisllim yalniz yekun naticoys deyil, sagirdin dors
boyu gostordiyi foaliyyoto, miizakirolordo istirakina, problem hall etmo bacarigma vo sorbost
diistinmo soviyyasino do diqqat yetirir. Xiisusilo formativ qiymoatlondirmo dors prosesindo miiollim
vo sagird arasinda qarsiliqh olagonin giiclonmasino sorait yaradir (Abbasov, 2021). Azorbaycan
moktablorinds totbiq olunan kicik summativ vo bdylik summativ qiymotlondirmolor sagird
nailiyyatlorinin miloyyaonlosdirilmasindo genis istifads olunur. Bununla yanasi, bozi moktablordo
layiho tapsiriglari, toqdimatlar vo qrup isleri vasitosilo aparilan qiymotlondirmalor do daha aktiv
sokilds totbiq edilmaya baslanmisdir. Masalon, bir sira lisey vo gimnaziyalarda sagirdlorin toqdimat
bacariglarinin ayrica meyarlarla qiymotlondirilmosi onlarin tonqidi diistinmo vo {insiyyot
gabiliyyatlorinin inkisafina miisbat tasir gdostorir (Hiiseynzado, 2020).

Son illards elektron jurnal sistemlorinin totbiqi do maktobdaxili qiymatlondirma prosesine miioyyon
yeniliklor gotirmisdir. Miollimlor sagird nailiyystlorini elektron platformalar {izorindon izloys,
valideynlar iso 6vladlarinin naticalori ilo daha operativ sokildo tanis ola bilirlor. Bu sistem soffafligin
artirilmast baximindan miithiim addim hesab edilso do, bozi hallarda giymotlondirmonin formal
xarakter almasi problemi do miisahido olunur. Xiisusilo sagird saymin ¢ox oldugu siniflordo
miiollimin hor bir sagirds fordi yanasmasi ¢atinlosir (©Ohmodov, 2022).

Azarbaycanli pedaqoqlar qiymatlondirmonin yalniz nazarst funksiyas: dasimadigini, eyni zamanda,
inkisafetdirici xaraktera malik oldugunu vurgulayirlar. Onlarin fikrinco, diizgiin toskil olunmus
moktobdaxili  qiymatlondirme  sagirdin  Oziinsinammin  formalagmasma, miisllim-sagird
miinasibatlorinin saglam sokildo qurulmasina vo iimumi tolim keyfiyyatinin yiiksolmosino miisbot
tosir gostorir (Agayev, 2018). Xarici 6lkalorin tohsil sistemlorindo moktobdaxili qgiymotlondirmo daha
cox sagirdin inkisafin1 dostokloyon vo dyronma prosesini tonzimloyan vasito kimi qobul olunur. Bu
yanasmada osas diqqgot yalniz naticoys deyil, noticoyo aparan proseso yonoldilir. Bir ¢ox inkisaf etmis
tohsil sistemlorindo qiymaotlondirmo “Oyronmo {igiin qiymotlondirma” (assessment for learning)
prinsipi asasinda qurulur vo sagirdin fordi inkisaf trayektoriyasi asas gotiiriiliir.

Finlandiya tohsil sistemindo moktobdaxili giymatlondirms daha yumsaq vo inkisafyoniimlii xarakter
dastyir. Ibtidai tohsil morholosinda sagirdlora rogomsal vo ya ononovi giymatlordon ¢ox, yazili vo
sifahi roy verilir. Miisllimlor sagirdin giiclii vo zaif toroflorini konkret sokildo gostorir vo onun ndvbati
addimlarini istiqgamatlondirirlor. Bu model sagirdlordo roqabot stressini azaltmagqla yanasi, yronmoyo
marag1 artirir (Sahlberg, 2015). Sinqapur tohsil sistemindo iso moktobdaxili qiymatlondirma daha
sistemli vo marhalali sokilds hayata kecirilir. Burada formativ qiymatlondirma dorsin ayrilmaz hissasi
kimi totbiq olunur vo sagirdlorin davamli inkisafi izlenilir. Miisllimlor tez-tez “feedback” (geri
bildirim) metodundan istifads edorok sagirdlorin sohvlorini dorhal diizoltmoys imkan yaradirlar. Bu
yanasma yiiksok akademik naticalorin aldo olunmasinda miihiim rol oynayir (Ng, 2017).

Boyiik Britaniya tohsil sistemindo iso moktobdaxili qiymotlondirmo daha c¢ox sagirdin
Ozilinliqiymatlondirmoa vo qarsilighh qiymotlondirmo bacariglarinin inkisafina yonolmisdir. “Self-
assessment” vo “peer assessment” modellori sagirdin tolim prosesinds aktiv istirakini tomin edir. Bu
yanasma sagirdin yalniz miisllimdon asili olmadan 6z inkisafin1 deyarlondirmoesine imkan yaradir vo
tonqidi diisiinmo bacariglarini giiclondirir (Assessment Reform Group, 2002).

Azorbaycan vo xarici 6lkolorin moktobdaxili qiymotlondirma tocriibslorine nazor saldiqda, hor iki

sistemdo osas moqgsadin sagirdin inkisafini izlomok oldugu miisahido edilir. Lakin bu moqsado
yanasma torzi vo totbiq mexanizmlori arasinda miisyyon forqlor mévcuddur. Azorbaycan tohsil
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sistemindo giymoatlondirmo daha c¢ox strukturlasdirilmis vo normativ ¢orgivalors asaslandigi halda,
bir sira xarici 6lkolordo bu proses daha c¢evik vo fordilosdirilmis formada hoyata kecirilir (OECD,
2023).

Notica

Azorbaycan moktoblorindo giymetlondirmo osason kigik vo bdylik summativ qiymoatlondirmaelar,
eloco do formativ qiymotlondirms vasitasilo aparilir (Azorbaycan Respublikasi Tohsil Nazirliyi, 2018;
Tohsil haqqinda Azorbaycan Respublikasinin Qanunu, 2009). Bu model sagird nailiyyatlorinin
sistemli gokildo Olcililmasine imkan yaratsa da, bazi hallarda naticoyoniimlii yanagmanin istiinliik
toskil etmosi miisahids olunur. Yoni qiymatlondirma bazaon prosesdon ¢ox yekun noticoys fokuslanir.
Halbuki miiasir pedaqoji yanasmalarda prosesin 6zii notico qodor ohomiyyatli hesab edilir (Brookhart,
2013). Xarici 6lkolordo, xiisusilo Finlandiya vo Boyiik Britaniya tocriibasindo qiymotlondirmo daha
cox sagirdin fordi inkisafina yonoldilir. Burada qiymotlordon ¢ox sagirds verilon keyfiyyatli roy
(feedback) On plana ¢ixir. Masalon, Finlandiyada miisllimlor sagirdin sohvlarini yalniz qeyd etmir,
hom do onun neco inkisaf eds bilocoyini konkret sokilds izah edirlor. Bu yanasma sagirdin
motivasiyasini artirir vo dyranma prosesini daha somarali edir (Sahlberg, 2015).

Azorbaycan tocriibasinds iso son illordo miisbat doyisikliklor miisahido olunur. Xiisusilo kurikulum
islahatlarindan sonra formativ qiymotlondirmonin rolu artmig, miisllimlorin sagirdo davamli roy
vermasi tosviq edilmisdir. Bununla bels, bazi maktablords holo do qiymotlondirmanin formal xarakter
dasidigi, bal yoniimlii yanagsmanin istiinliik togkil etdiyi hallar qalmaqdadir (Mommadov, 2019).
Digor miithiim forq ise sagirdin qiymotlondirma prosesinda istirak soviyyaesi ilo baghdir. Xarici
Olkolordo “self-assessment” vo “peer-assessment” modellori genis totbiq olundugu halda,
Azarbaycanda bu yanagmalar holo tam sistemli gokildo formalasmamigdir. Bu iso sagirdin 6z yronmo
prosesina daha aktiv sokildo qosulmasi imkanlarini miioyyon qodor mohdudlasdirir. Bununla bels, hor
iki sistemdo timumi mogsad eynidir: tohsil keyfiyyatini artirmaq vo sagirdin inkisafini tomin etmak.
Forq iso asason bu mogsads ¢atmagq ii¢ilin istifado olunan metod vo yanasmalardadir. Bu baximdan
beynolxalq tocriibonin dyronilmasi Azorbaycan tohsil sistemindo qiymotlondirmo mexanizmlorinin
daha da tokmillosdirilmasi li¢iin miihiim imkanlar yaradir.

Xarici O0lko tocriibasindo iso moktobdaxili qiymotlondirmo daha ¢ox inkisafyonimlii vo sagird
morkoazli model lizorindo qurulmusdur. Finlandiya, Sinqapur vo Boyiik Britaniya kimi 6lkolordo
giymotlondirmo prosesindo sagirdo verilon keyfiyyatli roy, Oziliniigiymatlondirmo vo qarsiligh
giymotlondirmae lisullar1 asas yer tutur (Sahlberg, 2015; Black vo Wiliam, 1998). Bu yanasma sagirdin
hom akademik, hom do soxsi inkisafina miisbot tosir gostorir.

Umumilikds, moktobdaxili giymotlondirmonin effektiv toskili tohsil keyfiyyatinin yiiksoldilmasinda
holledici rol oynayir. Bu sahads beynslxalq tocriibanin dyranilmasi va yerli soraito uygunlasdiriimasi
golocak inkigaf tiglin miithiim istiqgamoat kimi ¢ixis edir.
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Qarabag regionunda sorboast iqtisadi zona modelinin
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Xiilasa. Maqgalads 2020-ci il Vaton miiharibasindan sonra Azarbaycanin igtisadi cografiyasinda
yenidan formalasan Qarabag regionunda sarbast igtisadi zona (SIZ) modelinin tatbiq perspektiviori
arasdiriw. Tadgiqat ¢oargivasinda ananavi zona anlayisindan forqli olaraq regionun yasil enerji
potensiali, multimodal logistika imkanlar: va raqgamsal klaster elementi kimi strateji cahatlori on
plana ¢akilir. Miiqayisali tahlil ¢ar¢ivasinda Conubi Koreyanin Songdo sahari, BOO-nin Masdar City
layihasi va Giirciistanin Poti Azad Sanaye Zonasi nazordon kegirilmisdir. Naoticalor gostorir ki,
regionun tabii ehtiyatlart va cografi movqeyindan diizgiin istifada edildikda, Qarabag Conubi
Qafqazin an calbedici investisiya markazlorindan birina ¢evrila bilor.
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Prospects for the Application of a Free Economic Zone
Model in the Karabakh Region
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Abstract. This paper examines the prospects of establishing a free economic zone in the Karabakh
region following the 2020 Second Karabakh War. Rather than a conventional FEZ framework, the
study proposes a three-tiered hybrid model combining green economy principles, multimodal logistics
and a digital innovation cluster.
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Giris

2020-ci ilin noyabr ayinda imzalanmuis tigtorafli boyanatdan sonra Azarbaycanin iqtisadi giindomindo
osas prioritet iggaldan azad edilmis orazilorin reinteqrasiyasidir. Lakin bu proses sadacs fiziki barpa
ilo mohdudlagsmamalidir; regionun golocok iqtisadi taleyi orada qurulacaq modelin qlobal
ragabatodavamlihigindan asilidir. Bu giin Qarabagda totbiq olunacaq sorbest iqtisadi zona (SIZ)
modeli hom 6lko daxili iqtisadiyyatin neft asililigini azaltmaq, hom do regionu beynolxalq tranzit
govsagina ¢cevirmak {i¢iin strateji alot rolunu oynayir.

Miiasir diinya tocriibasindo SiZ-lor artiq sadoco vergi giizostlorinin verildiyi qapali zonalar deyil,
texnoloji transfer vo innovasiya morkozloridir. Qarabag regionu bu baximdan ¢ox olverigli start
movqeyino malikdir. Burada infrastrukturun sifirdan qurulmasi “Smart City” vo “Smart Village”
konseptlorinin totbiqini, roqomsal iqtisadiyyata kegidi silirotlondiron on miihiim amillordondir.
Todgigatin osas mogsadi Qarabag iigiin ononovi SIZ-lordon forqli olan, yasil enerji vo rogomsal
iqtisadiyyat1 6zlindo birlogdiran “iiggatl hibrid model” toklif etmokdir. Bu model regionun tabii
ehtiyatlarini, logistik iistiinliiklorini vo innovasiya potensialini bir araya gotirarok Canubi Qafqazin
yeni iqtisadi profilini formalasdiracaqdir.

Todqiqatda miiqayisali tohlil, nlimune arasdirmasi (case study), adobiyyat icmali vo siyasi analiz
metodlarindan istifade edilmigdir. Malumat bazasi1 kimi Azarbaycan Hokumaetinin program sonadlori,
UNCTAD, Diinya Banki1, Avropa Komissiyasi vo beynalxalq elmi jurnallar asas gotiiriilmuisdiir.

Tadgiqat

Sarbast igtisadi zonalar: nazori asaslar va beynalxalq analogiya. SIZ anlayisi va hibridlasma trendi.
Sorbast iqtisadi zona anlayisi diinya iqtisadiyyatinda vahid torifo malik olmasa da, onun fundamental
bazasmi xiisusi gomriik, vergi vo inzibati rejimlor togkil edir. Farole (2011) torafindon miisyyon
edilmis klassik bolglido sorbost ticarot zonalari, ixrac emal zonalar1 vo xiisusi iqtisadi zonalar
forqlondirilir. Lakin miiasir dovrda bu ndvlorin birlosmasindon yaranan hibrid zonalar daha somarali
naticalor gostarir.

Qarabag ii¢lin hibrid modelin se¢ilmasi mexaniki bir gorar deyil, regionun morhaslsli inkisafinin
zoruratidir. Birinci marholads tikinti vo aqrar sektorun canlanmasi iigiin istehsal yoniimlii, ikinci
morholods iso logistika vo IT sektoruna fokuslanan diversifikasiya olunmus bir yanasma talob olunur.
Bu ¢eviklik zonanin iqtisadi dmriinii uzadir vo konar soklara qars1 davamliligini artirir.
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Qrafik 1
Diinyada SiZ-lorin saymin dinamikasi (2000-2024)

Moanba: UNCTAD, 2019; miiallifin hesablamalar1

Yuxaridaki grafikdon goriindiiyii kimi, diinyada SIZ-lorin say1 2000-ci ildon 2024-cii ilo godor 850-
don 7.000-0 yaxin roqomo c¢atmisdir. Bu artim tempinin 6zii SIZ modelinin qlobal miqyasda no
doracodo populyarlasdigini oyani sokildo gostorir. Maraqli olan odur ki, bu zonalarin boyiik
oksariyyati inkisaf etmokds olan dlkolorde yaradilmisdir. Bu tendensiya Qarabag tiglin hom miisbat,
hom meonfi bir signaldir: miisboti — diinya bazarinda giiclii bir roqabat miihitinin mévcud olmasi;
monfisi 159 — yalniz standart gilizostlorlo investoru colb etmonin getdikco ¢otinlogsmosidir. Belo bir
miihitdo Qarabagin forqliliyini ortaya qoymaq — yoni yasil enerji, logistik movge vo aqrotexnologiya
tiglitylinli brends ¢evirmok — modelin ugurunun asas sortidir.

Beynalxalq tacriibonin analizi: Songdo, Masdar City va Poti. Conubi Koreyanin Songdo layihosi
diinyada sifirdan qurulan yasil sohor modelinin on ugurlu niimunasidir (Gelb & Grassman, 2010;
Zeng, 2015). Burada binalarin 40 faizindon ¢oxu LEED sertifikatlidir ki, bu da ekoloji standartlarin
iqtisadi maraqlarla uzlagsmasmin siibutudur. Qarabagin yenidonqurma prosesindo Songdonun
texnoloji idaraetmo metodlarindan istifade olunmasi “agilli region” hadafins ¢atmaga komok edocok.
BO9-nin Masdar City layihasi neftdon asili olmayan inkisaf yolunun sinagidir. Sifir tullant1 vo giinos
enerjisi ilo tam tominat Qarabagin yasil enerji zonasi elan edilmaosi strategiyasi ilo tam iist-iisto diigiir.
Bu iki layihonin miistorak cohati odur ki, hor ikisi infrastrukturu sifirdan quraraq svvaldon “yasil
standart1” 6zoyo yerlosdirib. Qarabagda bu fiirsot holo movcuddur. Giirciistanin Poti Azad Sonaye
Zonast iso gostorir ki, logistik movqge bozon fiziki istehsaldan daha boyiik dividend gatirs bilor. Poti
bu giin Giirciistan ixracatinin shomiyyatli bir hissasini formalasdirir. Qarabag iso Zongozur doahlizi ilo
Poti-don daha giiclii bir logistik mévqe qazanmaq potensialina malikdir.

Cadval 1
Beynolxalq SIZ Modellorinin Miiqayisali Tohlili

Model Olks Osas Ustiinliik Qarabag iiciin
Tatbiq Sahasi

Songdo Conubi Koreya Agilli sohor Susa innovasiya parki
infrastrukturu

Masdar City Boo Yasil enerji, sifir Yenilonon enerji
tullant1 klasteri

Poti SIZ Giirciistan Logistik mévqe, Qara Zongozur dohlizi
doniz ¢ixist qovsagi

Mbonba: misllifin tartibati

Yuxaridaki cadval ii¢ forqli inkisaf modelinin Qarabaga totbiq imkanlarini imumilosdirir. Songdo
modeli Susanin madoni paytaxt kimi formalasmasinda innovasiya parkinin qurulmasi iigiin osas
gotiiriilo bilor. Masdar City-nin yasil enerji konsepsiyasi iso Qarabagin giinos vo su ehtiyatlari nozors
alindiqda, burada sertifikatli enerji klasterinin yaradilmasi ii¢iin on uygun niimunadir. Poti SIZ-nin
logistika modeli iso Zongozur dohlizinin a¢ilmasindan sonra Qarabagin paylama markazi funksiyasini
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tistlonmosi liglin yol xoritasi rolunu oynaya bilor (Azorbaycan Respublikasi Prezidentinin Soroncami,
2022; Mommadov va Qasimov, 2021). Bu li¢ modelin sintezi — yasil, rogomsal vo logistik —
magqalada irali siiriilon tigqath hibrid modelin konseptual asasin1 togkil edir.

Qarabagin strateji raqabat iistiinliiklori va logistik potensial. Yenilonon enerji: CBAM mexanizmi ila
kasison maraqlar. Qarabag regionu illik giinos siialanmasi vo su ehtiyatlar1 baximidan Azarbaycanin
on perspektivli bolgosidir (Azorbaycan Respublikas: Iqtisadiyyat Nazirliyi, 2023). Bu, zonadaki
miiassisalora “yasil enerji” sertifikati almaq imkan1 verir. Avropa Birliyinin 2026-c1 ildon totbiq
edocoyi Karbon Sorhad Tonzimloma Mexanizmi (CBAM) yiiksak karbon emissiyast olan mohsullara
olava maliyyas yiikii qoyur. Qarabagda tomiz enerji ilo istehsal edilon mohsullar iss bu yiikkdon azad
olaraq Avropa bazarlarinda raqabat iistiinlilyli qazanacaqdir (European Commission, 2023; Lall va b.,
2004).

Bu istiinliik sado bir ekoloji jestdon ¢ox daha dorindir. Avropali alic1 ligiin mohsulun “yasil
sertifikatl’” olmasi son illorde qiymat faktoru ilo demok olar ki, borabar ohomiyyat kasb edir. Qarabag
SIZ mohz bu bazara ydnolik istehsalgilara igtisadi deyil, strateji iistiinliik veracokdir. Bu baximdan
CBAM mexanizmi Qarabag ii¢iin bir risk deyil, bir fiirsotdir.

Qrafik 2
Secilmis regionlarin illik giinas slialanmasi miiqayisasi (saat)

Moanba: World Bank Solar Atlas, 2023; miisllifin hesablamalari

Qrafik 2-don aydin goriiniir ki, Qarabag regionunun illik giinos saati gostoricisi — 2.750 saat —
noainki Azarbaycanin digor bolgalarini, hatta Avropa 6lkalorini do xeyli gerido qoyur. Berlin vo Paris
kimi sonaye sohorlorinin giinos saat1 gostaricisi 1.600-1.650 arasinda oldugu halda, Qarabag bu
rogomi demok olar ki, iki dofo iistaloyir. Bu forq praktiki olaraq no demokdir? Birincisi, gilinos
panellorinin geri domo miiddati Qarabagda Avropaya nisbaton xeyli qisa olur. Ikincisi, bu miqyasda
ginds enerjisi istehsali yalmz yerli istehlaki 6domok deyil, ixracat tigiin artiq enerji yaratmaq
demokdir. Ugiinciisii iso zonadak1 miiossisolorin CBAM corgivesindoki “asag1 karbon izi” tolobini
digor regionlara nisbaton daha az xarcls yerina yetira bilocayi anlamina galir.

Zangazur dohlizi: Logistik transformasiya. Logistika iqtisadiyyatinda zonanm uguru onun ¢atdirilma
cevikliyi ilo Olgiiliir. Zongozur dohlizi Orta Dohliz ¢orgivasindo Sorq vo Qorb arasinda on qisa
marsrutu tomin edacok. Qarabag bu dohlizo an yaxin ndqts olaraq sadoco kegid deyil, yiiklorin emali,
anbarlasdirilmast vo yenidon paylanmasi morkozino (Distribution Hub) ¢evrilmok potensialina
malikdir. Bu, zonanin iqtisadi tasir dairasini qlobal saviyyays qaldirir. Dubayin limang¢iliq modelini
Qarabaga birbasa kogiirmok miimkiin deyil, lakin asas montiqi — dogru yerdo olmagin istehsaldan
daha doyorli oldugu — tamamils totbiq olunandir. Dahlizin gecikmaosi halinda iso Giirciistan tranziti
alternativ marsrut kimi saxlanilmali, zona ilkin illordo mohsul istehsalina fokuslanmalidir.

Agrotexnologiya va innovativ akingilik. 30 illik iggal dovriindo Qarabag torpaqlari intensiv kimyovi
tosirs moruz qalmadigi {ig¢lin tobii miinbitliyini saxlayib. Miasir aqrar tosorriifat iso artiq dron
texnologiyalari, IoT sensorlar1 va siini intellektlo idars olunan sulama sistemlorindon ibarastdir. Bu
texnologiyalar torpaqdan istifado somoraliliyini 30-40 faiz artira bilor.
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Zonaya aqrotexnologiya sirkotlorinin colb edilmosi burada istehsal edilon iizvi mohsullarin
beynalxalq “eko-brend” kimi satilmasina yol acacaq. Yasil enerji sertifikati ilo birlosdirildikds bu
mohsullar Avropa premium bazarlarinda ciddi rogabat apara bilor. Bu iso sado kond tosarriifat1 deyil,
yluksok olavo doyar yaradan aqrar iqtisadiyyat demokdir.

Toklif olunan iicgatl hibrid modelin arxitekturasi. Struktur elementlori: Fiziki, Logistik vo Ragamsal.
Qarabag ticiin toklif edilon model ii¢ forqli qatin sintezino sdykonir. Bu qatlarin hor biri miistaqil
iqtisadi mantiqa malik olmagqla birlikds timumi ekosistemi giiclondirir.

Birinci qat — Zangilan morkozli fiziki sanaye klasteri: Burada osasan tikinti materiallari, aqrar emal
vo enerji avadanliglar istehsali comlosir (Xolilov, 2022). Zongilanin secilmosi tosadiifi deyil: artiq
foaliyyotds olan beynalxalq hava limani, barpa edilmis yol infrastrukturu vo genis sonaye sahslari bu
rayonu birinci morhslonin markozine gevirir.

Ikinci qat — Cobrayil-Zongilan oxu iizro logistik paylama morkozi: Zongozur dohlizino ¢ixist olan
anbar-logistika, gomriik xidmatlori vo multimodal naqliyyat qovsagini shato edir. Bu gat zonanin
xarici ticarat imkanlarmni birbasa miioyyan edocokdir.

Uclincii qat — Susa morkozli roqomsal-innovasiya komponenti: IT miitoxossislori, startaplar vo
uzaqdan isloyon pesokarlar iigiin xiisusi vergi statusu, siirotli internet infrastrukturu, kovorking
mokanlart vo inkubator proqramlart nozords tutulur. Bu qat zonanin uzunmiiddastli intellektual
kapitalin1 formalasdiracaqdir.

Diferensial giizastlor va idaraetma prinsiplori. Ononavi SIZ modellorindon farqli olaraq, Qarabagda
giizostlor hor sektora eyni deyil, miiossisonin yaratdig1r olava doyora vo ekoloji tosirine gors
verilmalidir. Yasil enerji infrastrukturuna investisiya edenlor iig¢lin 15 illik vergi azadolmasi,
aqrotexnologiya sirkatlori ligiin torpaq icarasi giizostlori osas stimul mexanizmloridir.

Idaroetmo iso miitloq sokilds biirokratiyadan uzaq, roqomsal platformalar {izorindon vo beynolxalq
arbitraj mexanizmi ilo qurulmaldi. Diinya Bankiin arasdirmalart gostorir ki, SiZ-lorin
ugursuzlugunun asas sababi texniki deyil, idarsetms keyfiyyatsizliyidir. Bu sobabdon miistaqil idara
heyati, soffaf qorar gobul mexanizmi vo ictimai hesabatlig modelin dayaqlarindan olmalidir (World
Bank, 2017).

Risklorin analizi va idara edilmasi. Insan kapitali va kadr ¢atismazligi. Hor bir iqtisadi zonanin
motoru miitoxassis is¢i qlivvasidir. Qarabagda ohali geri qayidisi halo ilkin morholads oldugu iiglin
bu, miihiim riskdir. Bu problemi hall etmok {i¢iin SIZ planlasmasi peso hazirligi morkozlori ilo paralel
aparilmali, Qarabag Universitetinin potensiali kadr bazasinin formalasdirilmasina yonoldilmalidir.
Uzunmiiddotli perspektivdon baxdigda, bu risk eyni zamanda bir fiirsotdir. Qarabaga qayidan
gonclorin miiasir pesoloro — aqrotexnologiya, logistika miihondisliyi, roqgomsal marketingq —
yiyoalonmasi ti¢iin dovlat torofindon maliyyalosdirilon peso hazirligi programlart hom sosial, hom
iqtisadi problemloari eyni vaxtda hoall edo bilar.

Logistik asililiq va ekoloji reputasiya. Zongozur dohlizinin reallagsma miiddstindoki geyri-miioyyonlik
investor gézlontilorino monfi tosir eds bilor. Buna goro do modeldos paralel olaraq Giirciistan tranziti
alternativ kimi saxlanilmali, zona ilkin illordo mohsul istehsalina fokuslanmalidir. Homginin, “yasil
zona” etiketinin qorunmasi ti¢iin daxil olan miiassisolorin ekoloji sertifikatlagdirilmasi ciddi nazarotdo
saxlanilmalidir. Beynolxalq standartlara uygun miistoqil sertifikatlasdirma organinin calb edilmasi bu
reputasiya riskini minimuma endiracakdir. ©gar zona 6z yasil brendini qoruyarsa, bu, uzunmiiddatds
on doyorli raqabat {istiinliiyiine gevrilocokdir.
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Notica

Toadqiqat gostarir ki, Qarabagin golocoyi sadoca barpa edilon binalarda deyil, totbiq edilon innovativ
igtisadi modeldadir. Toklif olunan iiggatli hibrid model regionun tobii, logistik vo roqomsal
potensialini vahid mexanizmdo birlosdirir. Yasil enerji tistiinlilyii CBAM mexanizmi ilo kosisdikdo
ixracatda ciddi raqabat qabiliyyati yaranir. Zongozur dshlizinin verdiyi logistik imkan isa Qarabagi
yalniz istehsal deyil, paylama markozi kimi mdvqelondirir. Aqrotexnologiya sektoru iss miinbit
torpaq ehtiyatlarini miiasir texnologiyalarla birlosdirorok yiiksok olave doyor yaratmaga imkan verir.
Qarabag SIZ-i Azorbaycanin neft sonras1 dévrii iigiin stnaq meydani olaraq bu tacriibonin galocokdo
digor regionlara kogiiriilmasine imkan veracok. Osas mogsad sadocs zona yaratmaq deyil, diinyada
roqabot apara bilocok dayanigli bir ekosistem formalagdirmaqdir. Imkan1 gormoyarok konarda qalmaq
159 on baha basa golon se¢imdir.
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Horbi qullugcular torafindon toradilon vazifs cinayatlori
kontekstinds harbi asirlorls raftarin beynolxalq-hiquqi
aspektlori

Aytac Allahverdiyeva!” "', Elnara Quliyeva!

Xiilasa. Maqgaloda harbi qulluggular tarafindan toradilon vazifa cinayatlari va horbi asirlorla raftarin
beynalxalg-hiiquqi aspektlori kompleks sokildo tohlil edilmisdir. Tadgigat zamani miiayyan
olunmusdur ki, miiasir silahli miinaqisalor soraitinda beynalxalq humanitar hiiququn pozulmasi
hallart daha ¢ox harbi qullugeularin xidmoati salahiyyatlorindon qanunsuz istifada etmasi va
beynalxalg hiiquq normalarina amal etmomasi ilo baghdir. Xiisusilo horbi asirlora qgarsi isgonca,
geyri-insani va layaqati al¢aldan raftar, ganunsuz saxlanma, tohliikali saraitds yerlosdirma va digar
zoraki harakatlor beynalxalq hiiqugda miihariba cinayatlori kimi giymatlondirilir.

Mbaqalads 1949-cu il tarixli 11l Cenevra Konvensiyasi, 1977-ci il tarixli Olava Protokollar va
Beynalxalgq Cinayat Mahkamasinin Roma Statutu asasinda harbi asirlarin beynalxalg hiiquqi miidafia
mexanizmlori tohlil edilmisdir. Bununla yanasi, harbi qullugcular torafindaon toradilon vazifa
cinayatlorinin anlayisi, obyektiv va subyektiv alamatlori, homin cinayatlorin subyekti va obyekti
hiiqugi baximdan aragdirilmisdir. Toadqiqat zamani komandir masuliyyati, fordi beynalxalg cinayat
masuliyyati va doviatlorin beynalxalg-hiiquqi masuliyyati masalalori beynalxalg tribunal va
mahkamalarin tacriibasi asasinda qiymatlondirilmisdir.

Arasdirma naticasinda miiayyon edilmigdir ki, horbi asirlorlo bagh hiiquq pozuntular: yalniz
beynalxalg humanitar hiiququn deyil, ham da horbi xidmatin asas prinsiplorinin va horbi intizamin
pozulmast ilo miisayiat olunur. Bu baximdan beynalxalq vao milli hiiquqi mexanizmlorin
tokmillosdirilmasi, beynalxalq humanitar hiiququn effektiv tatbiginin tomin olunmast va harbi
qulluggularin hiiquqi hazirliq saviyyasinin artirilmast xiisusi ahamiyyat kasb edir.

Acgar sozlar: horbi qulluggu, vazifo cinayatlori, harbi asirlar, beynalxalg humanitar hiiquq, miihariba
cinayatlori, komandir masuliyyati, Cenevra Konvensiyasi
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International Legal Aspects of the Treatment of Prisoners of
War in the Context of Official Crimes Committed by Military
Personnel

Aytaj Allahverdiyeva!” "/, Elnara Guliyeva'

Abstract. The article comprehensively analyzes the international legal aspects arising from official
crimes committed by military personnel and the treatment of prisoners of war. The research revealed
that, in the context of modern armed conflicts, violations of international humanitarian law are
mainly connected with the unlawful abuse of official authority by military personnel and the failure
to comply with international legal norms. In particular, torture, inhuman and degrading treatment,
unlawful detention, placement in dangerous conditions, and other violent acts committed against
prisoners of war are regarded as war crimes under international law.

The article examines the international legal protection mechanisms for prisoners of war on the basis
of the 1949 Third Geneva Convention, the 1977 Additional Protocols, and the Rome Statute of the
International Criminal Court. In addition, the concept of official crimes committed by military
personnel, their objective and subjective elements, as well as the legal characteristics of the subject
and object of these crimes are analyzed from a legal perspective. During the research, issues of
command responsibility, individual international criminal responsibility, and the international legal
responsibility of states were evaluated on the basis of the practice of international tribunals and
courts.

The research concludes that violations related to prisoners of war constitute not only breaches of
international humanitarian law, but are also accompanied by violations of the fundamental principles
of military service and military discipline. In this regard, the improvement of international and
national legal mechanisms, ensuring the effective implementation of international humanitarian law,
and increasing the level of legal training of military personnel are of particular importance.

Keywords: international humanitarian law, target selection, war crimes, Azerbaijani military law,
Criminal Code, Patriotic War
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Giris

Miiasir silahli miinaqisolor zamani beynolxalq humanitar hiiququn on aktual problemlorindon biri
horbi asirlorlo roftar masolasidir. Beynolxalq hiiquq normalari silahli miinaqisods istirak imkanini
itirmis soxslorin, xiisusilo horbi asirlorin miidafiasini tomin etmoyi dovlatlorin vo silahli qiivvelarin
osas vozifolorindon biri kimi miioyyon edir. Lakin beynoslxalq tocriiba gostorir ki, silahli miinaqisolor
zamani1 horbi ssirlorle bagl hiiquq pozuntularinin miithiim hissasi mahz harbi qulluqgular torafindon
toradilon vozifo cinayatlori noticosindo bas verir. Bu baximdan horbi qulluqgularin xidmoti
foaliyyotinin beynolxalq humanitar hiiquq normalari ilo alaqoli sokildo arasdirilmasi miithiim elmi vo
praktiki chomiyyat dastyir.

1949-cu 1l tarixli III Cenevro Konvensiyasi harbi asirlorin miidafissini beynoalxalq hiiququn osas
prinsiplarindon biri kimi miisyyon etmisdir. Homin Konvensiyaya asason, horbi asirlors qarsi isgonca,
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geyri-insani vo loyagoti algaldan raftar, ganunsuz saxlanma va zor totbiqi qadagan olunur. 1977-ci il
tarixli ©lava Protokollar iso beynalxalq va geyri-beynalxalq silahli miinaqigalor soraitinde bu miidafio
mexanizmlorini daha da genislondirmisdir (Geneva Convention Relative to the Treatment of
Prisoners of War,1949). Roma Statutunda da horbi osirlora qars1 téradilon agir hiiquq pozuntular
miiharibs cinayatlori kimi miioyyon edilmisdir (Rome Statute of the International Criminal Court,
1998). Mogalods miiqayisali-hiiquqi, normativ-hiiquqi tohlil, sistemli analiz vo doktrinal yanagsma
metodlarindan istifado olunmusdur. Bu metodlar vasitasilo beynolxalq miiqavilslar, beynalxalq
mohkomao tocriibasi, beynalxalq humanitar hiiququn prinsiplori vo Azarbaycan Respublikasinin
ganunvericiliyi kompleks sokilda tohlil edilmisdir. Maqalanin elmi yeniliyi ondan ibaratdir ki, harbi
qulluggular torafindon toradilon vozifs cinayatlori ilk dofo olaraq horbi asirlorlo roftar problemi ilo
qarsiligh olaqade sistemli sokildo arasdirilmis, beynolxalq humanitar hiiququn pozulmasmin hom
fordi, hom do dévlat mosuliyyati baximindan naticolori qiymotlondirilmisdir.

Tadgiqat

Hoarbi qulluqgular torafindon téradilon vozifs cinaystlorinin anlayisi. Horbi qulluggular torafinden
toradilon vazifa cinayatlori dedikdo, horbi xidmotin normal foaliyyatine, harbi intizama vo xidmati
tabelik miinasibatlorine zoror vuran ictimai tohliikoli omoallor basa diisiiliir. Bu cinayatlor xiisusilo
silahl1 miinaqisoalor dévriinds beynoalxalq humanitar hiiququn pozulmasi ilo miisayist olunduqda daha
agir hliquqi noticolor yaradir. Horbi qulluqeu torofindon verilmis ganunsuz omr, xidmoti
solahiyyatlordon sui-istifads, horokotsizlik vo ya beynolxalq humanitar hiiququn toloblorine omaol
edilmomasi bir sira hallarda horbi asirlora gars1 yonalmis hiiquq pozuntularina sabab olur.

Azarbaycan Respublikasi Silahli Qiivvalarinin Daxili Xidmat Nizamnamasing asasan horbi qullugeu
horbi anda, qanunlara vo horbi intizam qaydalarina ciddi omal etmolidir (Azorbaycan Respublikasi
Silahl1 Qiivvalarinin Daxili Xidmot Nizamnamasi, 1994). Horbi qulluggunun asas vazifolori sirasinda
insan hiiquq vo azadliglarma hdrmat etmak, dovlst vo harbi sirri qorumaq, harbi xidmot borcunu
vicdanla yerino yetirmok xiisusi yer tutur. Buna goro do horbi qullugeunun xidmoti vozifslorini
pozaraq horbi asirlora qarst geyri-insani roftar etmasi yalniz beynolxalq hiiququn deyil, hom do milli
ganunvericiliyin pozulmasi hesab olunur (Azorbaycan Respublikasinin Cinayst Macallosi, 2024;
Azorbaycan Respublikasinin Cinayat Macollosinin kommentariyasi, 2019).

Horbi asirlarls raftar va beynalxalg humanitar hiiquq . Horbi osirlorin miidafiosi beynoalxalq humanitar
hiiqugda kompleks xarakter dagiyir vo hom miiqavilo, hom do adst hiiquq normalari ilo tomin olunur.
IIT Cenevro Konvensiyasi horbi osirlorin hiiquqi statusunu miioyyon etmoklo onlarin hoyatinin,
saglamligiin va loyagotinin qorunmasini dovlotlor {i¢lin hiiquqi 6hdslik kimi miioyyon etmisdir.
Konvensiyaya osason horbi osirlora garsi isgonco verilmosi, qoddar vo geyri-insani roftarin totbiqi,
ganunsuz coza tadbirlori va tohliikali soraitdo saxlanma gadagandir.

Silahli miinaqiselor zamani horbi qulluqgular torafindon toradilon vozifo cinayatlori oksor hallarda
mohz horbi asirlorlo raftar zamani meydana ¢ixir. Osirlorin diismon dovloto garsi horbi omaliyyatlarda
istirak etmoyoa mocbur edilmasi, onlara qarsi tibbi vo bioloji eksperimentlorin aparilmasi, canli sipar
kimi istifado olunmasi beynolxalq hiiquqda miiharibs cinayatlori hesab olunur. Bu amollor horbi
qulluggularin xidmoti solahiyystlorindon qanunsuz istifado etmosinin vo beynolxalq humanitar
hiiququn fundamental prinsiplorini pozmasmin naticasi kimi qiymatlondirilir. A.Kassese qeyd
etmisdir ki, horbi osirlorin miidafiosi beynolxalq hiiququn humanistlosdirilmasinin  osas
gostoricilorindon biridir (Popov, 1997; Noone, 2004). V.Sabas iso Roma Statutunda miiharibo
cinayatlorinin doqiq sokildo miioyyon edilmasinin beynalxalq cinayst hiiququnun inkisafinda miihiim
rol oynadigini vurgulamigdir (Sabas, 2015; Voneky, 2013).
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Miihariba cinayatlori va beynalxalg-hiiquqi moasuliyyat. Horbi osirlorlo baglh toradilon hiiquq
pozuntular1 beynalxalq hiiquqda miiharibs cinaystlori kimi qiymatlondirilir. Roma Statutunun 8-ci
maddoasino asason, isgonco, qeyri-insani raoftar, qosdon agir fiziki vo psixi zororin yetirilmosi vo
adalatli mohkoma hiiququndan mohrum etma beynalxalq cinayat mosuliyyati yaradan omollordir. Bu
cinayatlorin hiiquqi kvalifikasiyasi {i¢lin onlarin obyektiv va subyektiv torkib slamatlorinin miioyyon
olunmasi zoruridir. Obyektiv torof beynolxalq hiiquqgla qadagan edilmis horokatlorin térodilmosindo
ifado olunur. Subyektiv torof iso qosd vo kobud ehtiyatsizliq formasinda tozahiir edir. Cinayatin
subyekti horbi qulluqgular, komandirlor vo miioyyon hallarda xiisusi solahiyyot verilmis soxslor ola
bilor. Homin cinayatlorin obyekti iso horbi asirlorin hoyati, saglamlig1 vo loyaqgotidir. Beynolxalq
hiiqugda miiharibo cinayotlorino goro mosuliyyatin osas prinsipi fordi cinayat mosuliyystidir
(Henckaerts & Doswald-Beck, 2005; Cassese, 2008). Bu prinsipa asason cinayot tdrodon soxs
vozifasindon vo statusundan asili olmayaraq mosuliyyato colb olunmalidir. Bununla yanasi, dovlotlor
do 6z silahl1 qiivvalorinin ganunsuz horokatlorine gora beynoslxalg-hiiquqi masuliyyot dasiyirlar. Bu
mosuliyyat restitusiya, kompensasiya vo satisfaksiya formasinda hoyata kegirilo bilor. Komandir
mosuliyyati institutu bu sahodo xiisusi shomiyyoto malikdir. Komandir tabeliyindo olan soxslorin
toratdiyi cinayatlor barodo molumatli oldugu halda onlarin garsisini almadiqda vo ya homin soxslori
mosuliyyats colb etmadikds beynolxalq hiiquga asason mosuliyyat dasiyir.

Notica

Aparilmis todqigat gostorir ki, horbi qulluggular torafindon toradilon vozifo cinayatlori ilo horbi
osirlorlo bagl hiiquq pozuntulari arasinda six hiiquqi slago mévcuddur. Silahli miinaqisolor zamani
horbi qulluggularin 6z xidmati salahiyystlorindon gqanunsuz istifado etmosi vo beynolxalq humanitar
hiiququn taloblorini pozmasi harbi ssirlorin hiiquq ve azadliqlarinin kobud sokildo pozulmasina sobab
olur. Bu baximdan hoarbi osirlorls qeyri-insani roftar yalniz beynolxalq humanitar hiiququn deyil, hom
do horbi xidmotin osas prinsiplorinin pozulmasi hesab edilir. Beynolxalq hiiquq normalar1 vo
beynoalxalq mohkoms tocriibasi gostorir ki, horbi asirlorls bagl hiiquq pozuntularina géro hom fordi,
hom do dovlot masuliyyati yaranir. Xiisusilo komandir mosuliyyati institutu beynolxalq humanitar
hiiququn effektiv totbiqi baximindan miihiim ohomiyyot dasiyir. Bununla yanagi, miiasir silahli
miinaqisolorin yaratdigi yeni cagirislar beynolxalq vo milli hiiquqi mexanizmlorin daha da
tokmillosdirilmosini zoruri edir. Horbi qulluqgularin beynoslxalq humanitar hiiquq iizro hiiquqi
hazirligimin artirilmasi, harbi intizamin giliclondirilmasi vo harbi ssirlorle roftar sahasinds beynalxalq
hiiquq normalarina ciddi amal olunmas1 beynolxalq tohliikasizliyin tomin edilmasi baximindan x{isusi
oshomiyyat kosb edir.
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Boksda masqcilorin psixoloji hazirhgi vo
onun idmanciya tasiri

Baba-9li Solimzads! ', Emin Oliyev! *', Hiiseyn Saoforov?”

Xiilasa. Bu moaqaloda boks idmaninda moasqgilarin psixoloji hazirliginin ahamiyyati va onun
idmancilarin performansina tasiri aragdirimigdir. Tadqgiqatda boksun yalniz fiziki va texniki deyil,
ham da yiiksak psixoloji hazirliq talob edan idman novii oldugu vurgulanmisdir. Magq¢inin emosional
sabitliyi, motivasiya bacarig, iinsiyyat qurma tisulu va stressi idara etma saviyyasinin idmanginin
oziinainamina, doyiis zamani qararvermasina va yaris naticalorina birbasa tasir etdiyi géstorilmisdir.
Moaqalada yaris qorxusu, psixoloji tozyiq, motivasiya itkisi vao oziinainam problemlori kimi asas
psixoloji faktorlar tohlil edilmis, onlarin aradan qaldiriimasinda masqginin rolu izah olunmugsdur.
Homginin, vizualizasiya, nafas texnikalari, konsentrasiya masqlori va psixoloji danisiq kimi effektiv
psixoloji hazirliq metodlar: tagdim edilmigdir. Maqgalada diinya boks tarixinda taninmis magqgilorin
— Cus D’Amato, Freddie Roach, Emanuel Steward, Teddy Atlas va Angelo Dundee-nin psixoloji
vanasmalart vo metodlart da arasdirilmigdir. Notico olaraq gqeyd olunmusdur ki, miiasir boks
sisteminda yiiksak natica alda etmak iti¢ciin masqginin psixoloji hazirligi vacib amillordan biridir va
magsqcilar psixologiya sahasinda biliklorini daim inkisaf etdirmalidiriar.

Acgar sozlar: boks, psixoloji hazirliq, masq¢i, idmangi, motivasiya, stressin idara olunmasi,
oziinainam, psixoloji tasir, yaris psixologiyasi, vizualizasiya, masqg¢i-idmangi miinasibatlori, mental
hazirhq
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Psychological Preparation of Boxing Coaches and its
Influence on Athletes

Baba-Ali Salimzadeh! °*, Emin Aliyev'! “', Huseyn Safarov?”

Abstract. This article examines the importance of psychological preparation of boxing coaches and
its impact on athletes’ performance. The study emphasizes that boxing is not only a physically and
technically demanding sport, but also one that requires a high level of psychological readiness. It is
shown that a coach’s emotional stability, motivational skills, communication style, and ability to
manage stress directly affect an athlete’s self-confidence, decision-making during competition, and
overall performance outcomes. The article analyzes major psychological factors such as fear of
competition, psychological pressure, loss of motivation, and self-confidence issues, while explaining
the role of the coach in overcoming these challenges. In addition, effective methods of psychological
preparation, including visualization, breathing techniques, concentration exercises, and
psychological communication, are presented. The article also explores the psychological approaches
and methods of famous boxing coaches in world boxing history, including Cus D ’Amato, Freddie
Roach, Emanuel Steward, Teddy Atlas, and Angelo Dundee. In conclusion, it is noted that in modern
boxing, the psychological preparation of coaches is one of the key factors for achieving high-level
results, and coaches should continuously improve their knowledge in the field of sports psychology.

Keywords: boxing, psychological preparation, coach, athlete, motivation, stress management, self-
confidence, psychological influence, competition psychology, visualization, coach-athlete
relationship, mental preparation
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Giris

Boks idman novlori arasinda hom fiziki, hom do psixoloji cohatdon on ¢otin sahoalordon biri hesab
olunur. Bu idman néviindo yalniz giic, siirot vo texnika kifayot etmir. Bokscunun ugur gazanmasi
ticlin psixoloji hazirhq da mithiim rol oynayir. Psixoloji hazirlig idman¢min yaris zamani
emosiyalarini idara etmosing, qorxunu azaltmasina, 6zilinoinamini artirmasia vo yiiksok tozyiq
altinda diizglin qorar vermasina komok edir. Boksgunun psixoloji vaziyystine an ¢ox tosir edon
soxslordon biri mosqeidir. Masqei yalniz texniki vo taktiki bilik veran soxs deyil, eyni zamanda,
psixoloji dostok gostoran rohbordir. Masqginin davranigi, motivasiya iisulu, danisiq torzi vo idmangi
ilo miinasibati birbaga naticoya tasir edir. Bu sobabdon masqgilorin psixoloji hazirligi boks sistemindo
xiisusi ohomiyyat dastyir (Weinberg vo Gould, 2019; Cox, 2018; Hardy vo b., 2017).

Mbasqg¢inin  psixoloji  hazirliginin mahiyyati. Psixoloji hazirliq mosq¢inin emosional sabitliyi,
insanlarla diizgiin linsiyyat qurmaq bacarigi, motivasiya yaratmaq qabiliyyati vo yaris stresini idaro
etmok bacarig1r demokdir. Mosqci idmangiya yalniz texniki gostoris vermir, hom do onun psixoloji
dayaq noqtasine gevrilir. Yarig 6ncosi vo yarls zamani magqginin sakit, inamli va idaraedici olmasi
idmangi tigiin tohliikasizlik hissi yaradir.
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Tadqgiqat

Psixoloji cohatdon hazirliqlt masqgi asagidaki xiisusiyyatlora malik olur:
* Emosiyalarini idars edir;

* Tozyiq altinda gorar qobul eds bilir;

» Idmangni ruhlandira bilir;

* Konfliktlori diizgiin hall edir;

+ Idmangmin psixoloji vaziyyatini hiss edir;

* Stress zamani panikaya diismiir.

Boksda psixoloji faktorlarin rolu: Boks yariginda idmang1 yalniz raqible deyil, hom do 6z qorxusu,
hoyacani va daxili tozyiqi ilo miibarizo aparir.

Psixoloji faktorlar asagidaki hallarda 6ziinii gostorir:

1. Yar1s qorxusu. Bir cox bokscu yarigdan ovval narahatliq kegirir. Maglub olmaq qorxusu, zods almaq
ehtimali vo tamasagi1 qarsisinda ¢ixis etmok stress yaradir.

2. Oziinsinam problemi. Idmang1 6ziina inanmadiqda texniki iistiinliiklorini tam gdstora bilmir.

3. Tazyiq altinda davranmis. Hakim qorarlari, tamasaci reaksiyasi vo roqibin giicii psixoloji gorginlik
yaradir.

4. Motivasiya azligi. Uzun miiddot mosq edon idmangi1 bozon yorgunluq vo motivasiya itkisi yasayir.
Bu hallarda mosqgi psixoloji lider kimi ¢ixis etmolidir (Roach, 2012).

Moasqcinin idmancgiya psixoloji tasiri. Moasqg¢i idmanginin psixoloji durumuna bir neg¢o istiqamotdo
tosir edir. Motivasiya verilmosi. Masqgei diizgiin s6z se¢imi ilo idmancgida inam yarada bilor. Bozon
yarisdan ovval deyilon bir climlo belo idmanginin performansini doyiso bilir (Atlas, 2020; Loehr,
2016). Motivasiya yalniz yiiksok soslo qisqirmaq deyil. ©sl motivasiya idmang¢inin daxili enerjisini
oyatmaqdir.

Giivan formalasdirilmasi. Idmang1 masqgisine giivonmolidir. ©gor idmang1 mosqginin qorarlarina
inanirsa, yarig zamani daha rahat olur.

Psixoloji sabitlik. Magqg¢i emosional olaraq balansl oldugda, idmangi da sakit qalir. Dastok Rolunun
Gliclondirilmosi. Maglubiyyast zamani mosqginin davranigi ¢ox vacibdir. Sort tonqid bozon
idmanginin psixologiyasini poza bilar.

Mosqginin yarisdan avvalki psixoloji hazirligi. Yarig 6ncosi moasqei 6zii do psixoloji olaraq hazir
olmalidir. Hazirliq morhalolori:

1. Planli diistinca: Moasqgi yaris planini avvalcadon qurmalidir.

2. Emosional nazarat: Masqei hoyocanini idmangiya dtiirmomalidir.

3. Psixoloji danisiq: Yarigdan ovval idmangi ilo motivasiya sohbati aparmaq vacibdir.

4. Manfi fikirlorin qarsisinin alinmasi: Masqci idmangiya moaglubiyyot qorxusunu azaltmaga komok
etmolidir.

Psixoloji hazirliq metodlar1. Vizualizasiya metodu: idmang¢1 gdzlorini yumaraq yaris voziyyatini
tosovviir edir. Bu metod: Oziinoinam yaradir; Stressi azaldir; Yarisa adaptasiyani artirir.

Nofos texnikalart: Darin nofas alma masqlori stressi azaltmaga komok edir.

Psixoloji danisiq: Mosqgci ilo idmangi arasinda aparilan diizgiin dialoq psixoloji rahatliq yaradir.
Konsentrasiya tolimlori: Digqati yalniz doytiiso yonoltmak vacibdir.

Masqgi-Idmangi miinasibatlori: Bu miinasibat ugurun asas faktorlarindan biridir.

Gilicli miinasibat iiclin: Qarsilighh hormot; Agiq iinsiyyat; Etibar; Dostok; Somimiyyat; Ogor
miinasibat zaifdirss, idmang1 tam potensialini géstors bilmir.

Boksda stressin idars edilmasi. Stress yarisin ayrilmaz hissasidir.
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Mosqgi asagidaki iisullarla stressi idaro edo bilor: iIdmangi ilo fordi shbot; Musiqi vo rahatlasdirici
metodlar; Nofos mosqlori; Yaris 6ncasi sakit miihit yaratmaq; Diqqgoti naticodon prosess yonaltms.
Mosqcinin psixoloji sohvlori. Bazi mosgqgilor forqindo olmadan psixoloji sohvlor edirlor. On ¢ox rast
golinon sohvlor: Hoddindon artiq qisqirmaq; Idmangini digor soxslorlo miigayise etmok;
Maglubiyyatdon sonra tohgiredici danismagq; Tozyiq yaratmaq; Idmangmin emosiyalarii nozora
almamaq. Bu hallar idmanginin psixoloji zoiflomasino sobab ola bilor (Williams, 2017). Miiasir
boksda psixologiyanin rolu. Miiasir dévrdo psixologiya idmanda asas saholordon biridir. Bir ¢ox
pesakar komandalar artiq idman psixoloqlari ils isloyirlar. Psixoloji hazirliq asagidakilara kdmak edir:
Yaris stresinin azaldilmasi; Oziinoinamin yiiksalmasi; Mental giiciin artmasi; Moglubiyyatdon sonra
borpa.

Performansin sabit saxlanilmasi. Boksda mosqginin psixoloji hazirhigi idmang¢inin ugurunda osas
faktorlardan biridir. Fiziki vo texniki hazirliq no qodor vacibdirsa, psixoloji hazirliq da bir o gqodor
ohomiyyotlidir. Mosqgi yalniz taktika Gyrodon soxs deyil, hom do lider, psixoloji dostok¢i vo
motivasiya monbayidir. Psixoloji cohotdon giiclii mosq¢i idmang¢min potensialini tam ortaya
cixarmaga komaok edir. Miiasir boks sisteminda psixoloji hazirliq olmadan yiiksak natico olde etmok
¢otindir. Buna gdro mosqgilor psixologiya sahasindo biliklorini inkisaf etdirmali vo idmangilarla
diizgiin psixoloji miinasibat qurmalidirlar.

Moshur boks masqgilorinin metodlar1 vo effektiv psixoloji tisullari. Boks tarixinds bir ¢ox moashur
mosqe¢i yalniz texniki hazirligla deyil, hom do psixoloji yanasmalari ilo forqlonmisdir. Bu masqgilor
idmanginin xarakterini formalasdirmaq, qorxunu idars etmok, motivasiya yaratmaq vo doyiis zamani
diizgiin diislincs torzi qurmagq ti¢iin xiisusi metodlardan istifado etmislor.

1. Cus D’ Amato Metodu. Cus D’ Amato boks tarixinin on mashur psixoloji yoniimlii mosqgilorindon
biri hesab olunur. O, xiisusilo Mike Tyson ila isloyarok bdyiik ugurlar alde etmisdir.

Osas prinsiplori: Qorxunu idars etmok; Psixoloji dominantliq yaratmagq; Oziineinami maksimum
artirmaq; Idmangimin diisiinco sistemini doyismok.

Effektiv metodu: Cus D’Amato deyirdi: “Qorxu normaldir, amma onu idars edon qalib olur.” O,
idmang¢ini yalniz doyliso yox, hoyat miibarizosing hazirlayirdi.

Istifado etdiyi iisullar: Vizualizasiya; Roqibi ovvolcodon analiz etdirmok; Tokrar motivasiya
s6hbatlori; Zehni giic masqlori (D’ Amato, 2015; Martens, 2017).

2. Freddie Roach metodu. Freddie Roach miiasir dovriin an ugurlu moasqgilorindon biridir. O, xtisusilo
Manny Pacquiao ilo moshur olmusdur.

Osas folsofosi: Sadolik; Tokrarlanan texnika; Siirotli gorarvermo; Roqibo uygun taktika. Effektiv
tisulu: Roach masqlords ¢coxlu sparring vo siiratli kombinasiya sistemindon istifads edirdi.

Psixoloji yanasmas1: Idmangiya tozyiq yaratmamagq. Sakit {insiyyot. Masq zaman1 pozitiv atmosfer.
Metodunun giicii: idmang1 doytiisds artiq diisiinmiir, avtomatik reaksiya verir.

3. Emanuel Steward Metodu. Emanuel Steward texniki doqiqliyi ilo taninirdi.

Osas prinsiplori: Miidafio vo mosafo nozarati; Zorba vaxtinin diizgiin segilmosi; Roqibin sohvlorindon
istifada.

Psixoloji iisullari: Ddyiis zaman1 panikanin qarsisini almagq; Idmangimi sakit saxlamaq; Raundlar
arasinda qisa tolimat vermok.

Moshur metodu: “Az danis, doqiq danis.” Bu prinsip idmanginin beynini yormamaga komak edir.

4. Teddy Atlas Metodu. Teddy Atlas emosional motivasiya iisullar1 ilo taninir.

Osas xiisusiyyetlori: Giiclii motivasiya nitqleri; Doyiis ruhu yaratmaq; Idmangin1 psixoloji olaraq
“oyatmaq”.

Effektiv psixoloji tosiri: Atlas idmangini emosional olaraq yiiksaltmoyo ¢aligirdr. Istifado etdiyi

iisullar: Hodof hissi yaratmaq; Soxsi hekayolor danismagq; Inam {izorinde islomok (Bird vo Cripe,
2016; Mamedov, 2021; Platonov, 2015).
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5. Angelo Dundee Metodu. Angelo Dundee mashur boks¢u Muhammad Ali ilo islomasi ilo taninir.
Osas prinsiplori: Doylisciliniin 6z stilini qorumaq; Psixoloji rahatliq; Yaris zamani stressi azaltmagq.

Effektiv metodu: Dundee idmangiya ¢ox sort davranmirdi.

Onun mogsadi: Idmangmin dziinii sorbast hiss etmasi; Psixoloji tozyiqin az olmasi; Dyiis zamani
yaradicilifin qorunmasi. Mashur mosqgilorin ortaq psixoloji prinsiplori: Biitiin boyiik mosqgilordo
oxsar cohotlor vardir:

1. Inam qurmaq. Idmang1 mosqciyo inanmalidar.

2. Qorxunu idars etmok. Qorxu zoiflik deyil, idars olunmali hissdir.

3. Psixoloji doziimliiliik. Catinliklors qars1 dayaniqliliq vacibdir.

4. Sado tolimatlar. Cox molumat idmang¢ini yorur.

5. Emosional balans. Moasqgi 6zii sakit olmalidir.

Natica

Mosqgilorin effektiv psixoloji iisullari: Vizualizasiya. Idmang¢1 doyiisii ovvolcodon xoyal edir.
Sparrinq tozyiqi: Yiiksok tozyiqli sparring psixoloji adaptasiya yaradir (Hasonov, 2020).

Pozitiv danisiq: Mosq¢i motivasiyaedici sdzlordon istifado edir. Maglubiyyat analizi: Uduzduqdan
sonra diizglin analiz aparilir. Nofos texnikalari: Stress zamani nofos idara olunur. Mashur boks
mosqgilorinin metodlar1 gostorir ki, ugur yalniz fiziki hazirhqdan asili deyil. Psixoloji hazirliq,
diizgiin motivasiya vo masq¢i-idmangi miinasibati boksda bdyiik rol oynayir. Masqci yalniz texnika
Oyradon deyil, hom do psixoloji liderdir. Tarixdo ugur qazanan mosqcilor idmanginin diistinco
sisteminad tosir etmayi bacarmis vo onlar1 mental olaraq doytise hazirlamisdir (Safarov, 2019; Oliyev,
2021).

Iddabiyyat

1. Atlas, T. (2020). Atlas: From the Streets to the Ring. HarperWave.

2. Bird, A.M., Cripe, B.K. (2016). Psychology and Sport Behavior. Mosby College Publishing.

3. Cox, R.H. (2018). Sport Psychology: Concepts and Applications. McGraw-Hill Education.

4. D’Amato, C. (2015). Cus D’Amato: A Hero and His Times. Sports Publishing.

5. Oliyev, ®. (2021). Idman Psixologiyasi. Tohsil Nosriyyat1.

6. Hardy, L., Jones, G., Gould, D. (2017). Understanding Psychological Preparation for Sport.

Wiley.

Hasonov, R. (2020). Boksun Nazariyyasi va Metodikasi. EIm vo Tahsil.

Loehr, J. (2016). Mental Toughness Training for Sports. Penguin Books.

9. Martens, R. (2018). Successful Coaching. Human Kinetics.

10. Platonov, V.N. (2015). The System of Athletes’ Preparation in Olympic Sport. Olympic Literature.

11. Roach, F. (2012). The Wild Card: My Life in Boxing. Harper Collins.

12. Safarov, N. (2019). Idmanda psixoloji hazirliq problemlori. Azorbaycan Dévlot Badon Torbiyosi
vo Idman Akademiyasi.

13. Weinberg, R., Gould, D. (2019). Foundations of Sport and Exercise Psychology. Human Kinetics.

14. Williams, J.M. (2017). Applied Sport Psychology: Personal Growth to Peak Performance.
McGraw-Hill.

Sl

105



Elmi Tadgigat
May 2026, Cild: 6, Say1: 5,s. 106—110

Scientific Research
May 2026, Volume: 6, Issue: 5, pp. 106—110 @
DOI: https://doi.org/10.36719/2789-6919/58/106-110

Miiasir diinyada elektron lii@atlarin va tarciima
miiharriklorinin istifadasi

Murad Faraczads

Xiilasa. Magalada miiasir dovrdoa elektron liigatlorin va tarciima miiharriklorinin dil oyranma, ¢oxdilli
tinsiyyat va torciima prosesindaki rolu arasdirilir. Elektron liigatlorin siiratli axtaris, toloffiiz,
kontekstual niimunalor vo multimedia imkanlar: taqdim etmasi onlarin ananavi liigatlordon iistiin
taraflori kimi gostorilir. Magalada, hamginin, siini intellekt va neyron masin torciimasinin inkigafi,
Google Translate, DeepL va Microsoft Translator kimi platformalarin istifadasi qeyd olunur.
Bununla yanasi, Azarbaycan va fransiz dillarinin forqli grammatik va leksik qurulusu sobabindon
magsin torciimasinda yarana bilon semantik va kontekstual problemlor vurgulanir. Naticada,
tarciimada an ugurlu yanasmanin texnologiya ila insan tacriibasinin amakdashgi oldugu qgeyd edilir.

Acar sozlar: elektron liigatlor, torciima miiharriklari, masin tarciimasi, siini intellekt, neyron torciima,
Azarbaycan dili, fransiz dili, kontekstual torciima, lingvistik ekvivalentlik, ¢oxdilli tinsiyyat
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The Use of Electronic Dictionaries and Translation Engines in
the Modern World

Murad Farajzadeh

Abstract. The article discusses the role of electronic dictionaries and translation engines in modern
multilingual communication, language learning, and translation practice. It highlights the
advantages of electronic dictionaries, such as fast lexical access, pronunciation support, contextual
examples, grammatical information, and multimedia features. The text also examines the
development of artificial intelligence and neural machine translation, especially through tools such
as Google Translate, DeepL, and Microsoft Translator. However, it emphasizes that machine
translation still has limitations, especially between structurally different languages such as
Azerbaijani and French.
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The article concludes that the best translation results are achieved when digital technologies support,
rather than replace, human linguistic competence and cultural judgment.
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Giris

Miiasir rogomsal dovrdo miixtolif dillordo danisan insanlar arasinda iinsiyyot giindslik hoyatin
ayrilmaz hissasino ¢evrilmisdir. Qloballagsma, beynalxalq tohsil, onlayn biznes, miqrasiya, turizm vo
rogomsal medianm siiratli inkisafi torciimo texnologiyalarina olan ehtiyaci daha da artirmigdir. Bu
texnologiyalar arasinda elektron ligatlor vo torclimo miihorriklori xiisusi shomiyyoat dasiyir, ¢iinki
onlar milyonlarla istifadacgiys siiratli, alcatan vo praktik linqvistik dastok toqdim edir. Ononovi ¢ap
liigatlorindon forqli olaraq, elektron liigatlor istifadogiloro dorhal leksik giris, toloffiiz niimunslori,
kontekstual izahlar, gqrammatik molumatlar, multimedia imkanlar1 vo onlayn torciimo sistemlori ilo
inteqrasiya toklif edir (Bergenholtz, vo Tarp, 1995). Xiisusilo siini intellekt vo neyron masin
torciimosing asaslanan miiasir torciimo miharriklori ciimlalorin, sanadlorin, veb-sohifalorin vo hotta
canli nitqin qisa miiddotdo torciimesine imkan yaradaraq coxdilli linsiyyoto yeni imkanlar
gazandirmisdir.

Elektron ligatlor artiq yalniz ¢ap ligatlorinin rogomsal formasi hesab olunmur. Miiasir leksikoqrafik
sistemlor interaktiv vo dinamik xarakter dasiyir. Dziemianko qeyd edir ki, roqomsal platformalar
cevik axtarig sistemlori, geyri-xotti informasiya ¢ixist vo multimedia resurslarmin inteqrasiyasi
vasitosilo hom leksikoqrafiyanin strukturunu, hom do funksiyasmi doyisdirmisdir (Dziemianko,
2017). Istifadogilor sozlori fleksiyali formalar, semantik assosiasiyalar, kontekstual ifadalor vo ya
qismen yazilig vasitasilo axtara bilirlor. Bu xiisusiyyast xiisusilo miirokkab morfoloji qurulusa malik
dillor tigiin shomiyyatlidir, ¢linki ononavi liigotlords axtaris daha yavas vo mohdud ola bilor.

Tadgiqat

Smartfonlarin v internet texnologiyalarinin genis yayilmasi elektron liigatlorin slgatanligini daha da
artirmigdir. Tolobalor, miisllimlor, torciimogilar, turistlor vo miixtolif saholordo ¢alisan miitoxassislor
istonilon mokandan leksik resurslardan istifado edo bilirlor. Bu olgatanliq hom dil dyronmasini
stiratlondirir, hom do modoniyyatlorarasi linsiyysti asanlagdirir. Elektron ligotlor yalniz motn asash
izahlarla deyil, hom do sos, sokil vo kontekstual niimunolor vasitosilo dil monimsonilmasini
dostokloyir vo bunun noticosindo malumatin qavranilmasi vo yadda saxlanilmasi daha effektiv olur
(Baker, 2019; Dziemianko, 2010).

Son onillik arzindo torciimo miihorriklori do ciddi inkisaf morholosi ke¢misdir. Ovvolki masin
torclimosi sistemlori osason qayda osasli vo statistik modelloro sdykonirdi. Bu sistemlor sado
motnlordo miioyyan naticolor verss do, ¢ox zaman qeyri-tobii vo qrammatik baximdan zaif torcimolor
yaradirdi. Miiasir neyron masin torciimasi sistemlari isa dorin dyronme metodlar1 va genis ¢oxdilli
molumat bazalar1 asasinda faaliyyot gdstarir. Bu texnologiyalar ayri-ayri sozlori deyil, biitdv ciimlo
vo konteksti birlikds analiz etmoya ¢alisir.
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Boyiik dil modellari dovriinds masin torciimasi ilo bagl aparilan todqiqatlar gostorir ki, miiasir siini
intellekt sistemlori ovvalki texnologiyalarla miiqayisado daha doqiq vo konteksto uygun naticalor
togdim edo bilir (Hasonov, 2015; Valiyeva, 2016). Bu sistemlor kitablar, akademik moqalslor, veb-
saytlar vo rogomsal kommunikasiya platformalarindan aldo edilmis ¢oxdilli molumatlar osasinda
Oyradilir. Naticado, torciimo miiharriklori dillor arasindaki semantik alaqolori, tislub xtisusiyyatlorini
vo kontekstual uygunluqglar1 daha effektiv sokildo miisyyonlosdirs bilir.

Google Translate, DeepL vo Microsoft Translator kimi sistemlor hazirda tohsil, ticarat, diplomatiya,
turizm va rogomsal kommunikasiya saholorinda genis istifado olunur. Bu platformalarin tasiri artiq
yalniz pesokar torclimo miihiti ilo mohdudlasmir. Talobalor xarici dillords yazilmis materiallar
anlamagq {iglin, turistlor giindslik iinsiyyat zaman, sirkatlor beynslxalq omokdasliq prosesinda, sosial
media istifadogilori iso ¢oxdilli auditoriya ilo alago qurmaq mogsadilo bu sistemlordon istifads edirlor.
Beloliklo, torclimo miihorriklori ortaq dili olmayan insanlar arasinda tinsiyyat korpiisii rolunu oynayir
vo qlobal informasiya miibadilosini asanlasgdirir.

Miiasir torclimo miiharriklori do texnoloji imkanlarini genislondirmays davam edir. Bir ¢ox sistem
artiq nitq tanima, sas torciimosi, sokil asash torciimo vo real vaxt rejimindo ¢oxdilli {insiyyati ohato
edir. Mobil totbiglor isaralori, menyulari vo ya sonadlori smartfon kameralar1 vasitasilo dorhal torciimo
edo bilar, sos asash sistemlor iso istifadoagiloro demok olar ki, eyni vaxtda dillor arasinda s6hbatlor
aparmaga imkan verir. Bu ciir yeniliklor gostorir ki, magin torcimosi artiq yalniz yazili motnlo
mohdudlagmir, hom do daha genis roqomsal qarsiliglh slago vo multimedia rabito formalarina
inteqrasiya olunub.

Digor miihiim inkisaf torclimo miiharriklorinin pesokar va institusional is axinlarina inteqrasiyasidir.
Beynolxalq toskilatlar, universitetlor, coxmillatli sirkotlor vo dovlot qurumlar: ¢oxlu sayda ¢oxdilli
mozmunu somarali sokildo emal etmak iiciin getdikco daha ¢ox siini intellektlo dostoklonon torciimo
vasitolorindon istifado edirlor. Masalon, Avropa Komissiyasi iizv dovlotlor vo birdon ¢ox dildo
faaliyyat gdstoron qurumlar arasinda iinsiyysti asanlasdirmagq ti¢lin rosmi siini intellekt asasli torciima
xidmatlori hazirlamigdir. Bu texnologiyalar torciimo vaxtini azaldir vo rosmi sonodlors, tohsil
resurslaria vo inzibati molumatlara ¢ixisi1 artirir.

Bundan olave, Avropa Komissiyast kimi beynolxalq qurumlar da siini intellekt asasl torciimo
texnologiyalarinin ohomiyyatini gobul edir. Rosmi Avropa torciimo sistemlori miixtolif dillordo
foaliyyat gostoron qurumlar vo votondaslar arasinda iinsiyyati siiraotlondirmok vo asanlasdirmagq ti¢iin
istifado olunur. Bu niimuns masin torciimosinin artiq yalmiz fordi istifade vasitosi deyil, hom do
beynolxalq idaragilik vo amokdasliq iigiin vacib texnoloji aloto ¢evrildiyini gdstorir. Bununla yanasi,
rosmi qurumlar torciima keyfiyyotinin matn novii, kontekst vo dil ciitliiylindon asilt oldugunu da
xlisusi vurgulayirlar.

Torclimo texnologiyalarinin tasiri tohsil sahasinds do agi1q sokildo miisahido olunur. Elektron ligatlor
va torciimo miiharriklori xarici dil dyronan tolabalarin giindslik istifads etdiyi asas vasitalordon birina
cevrilmisdir. Tolobolor bu vasitolordon s6z ehtiyatini artirmaq, toloffiizii dyronmak, gqrammatik
formalar1 miiqayisa etmok vo matnlorin iimumi mozmununu anlamaq Ugiin istifads edirlor. Bu
texnologiyalar toloboalorin miistoqil sokildo dyronmasing do kdmok edir, ¢iinki onlar miisllimdon tam
asili olmadan miixtolif linqvistik molumatlar aragdira bilirlor.

Biitiin bu istiinliiklors baxmayaraq, todqiqatgilar vurgulayirlar ki, torciimo texnologiyalari insanin
linqvistik soristosini tam avoz edo bilmoaz. Masin torafindon yaradilan torciimalor bazon zahiran salis
goriinso do, semantik, qrammatik vo ya pragmatik baximdan qeyri-doqiq ola bilor. Torciimo
miiharriklori idiomatik ifadslori, yumoru, emosional tonu va modani xiisusiyyatlori har zaman diizgiin
interpretasiya edo bilmir. Bu sobobdon rogomsal torciimo vasitolori insan tohlili vo kontekstual
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yanasma ilo birlikdo istifado edildikdo daha effektiv notico verir. Elektron ligatlorin vo torclimo
miiharriklorinin asas iistiinliiklorinden biri siiratdir. Istifadagilor saniyslor orzinds torciimo vo leksik
molumat oldo edo bilirlor (Agayeva, 2019; Olizads, 2024). Xiisusilo vaxtin miihiim rol oynadigi
pesokar miihitlordo bu texnologiyalar mohsuldarligi ohomiyyatli doracads artirir. Torciimagilor is
prosesini siiratlondirmok {i¢iin elektron liigstlordon terminoloji bazalar, korpuslar vo torciimo yaddast
sistemlori ilo birlikds istifado edirlor. Bir ¢ox hallarda masin torclimoasi ilkin layiho hazirlayir, daha
sonra is9 torciimagi homin motni redakts vo korrekto edir. ©Olcatanliq da miithiim istiinliiklordon
biridir. Cap liigatlorindon forqli olaraq, elektron resurslardan mobil telefon, planset vo ya kompiiter
vasitasilo istonilon yerdon istifade etmok miimkiindiir. Bu xiisusiyyot miixtolif sosial vo cografi
miihitlordo yasayan insanlarin c¢oxdilli linsiyystds daha foal istirakina gorait yaradir. Elektron
ligotlorin digor mithiim Ustiinliiyii onlarin kontekstual molumat toqdim etmasidir. Onanovi liigatlor
¢ox zaman yalniz séziin tocrid olunmus monasini toqdim etdiyi halda, elektron sistemlor real istifado
niimunolori, frazeoloji birlosmolor, kollokasiyalar vo qrammatik izahlar vero bilir. Bu iso
istifadagiloro sozlorin canli ilinsiyyatdo neco islodiyini daha yaxsi anlamaga komok edir. Bununla
yanasl, bu texnologiyalarin miioyyon mohdudiyystlori do mdvcuddur. Torciimo yalmz sdzlorin
mexaniki sokilda bir dilden digarine kogiiriilmosi deyil, hom do madoni vo kommunikativ prosesdir.
Insan dili metafora, istehza, emosional ¢alarlar vo pragmatik niyyot kimi miirokkoeb xiisusiyyatlora
malikdir. Masin torclimo sistemlori iso ¢ox zaman bu incaliklori tam sokildo qavraya bilmir.

Bu problem xiisusilo Azarbaycan vo fransiz dillori kimi struktur baximindan forqli dillor arasinda
0zlinii daha aydin gostorir. Azorbaycan dili tiirk dillori ailosine aid olan aqliitinativ qurulusa malikdir,
fransiz dili iso roman dillori ailosine daxildir vo daha analitik xiisusiyyatlor niimayis etdirir. Bu forglor
sabobindon bir ¢ox hallarda birbasa leksik vo qrammatik ekvivalentlik miimkiin olmur (Abdullayev,
2010; Oliyev, 2015; Haciyev, 2008). Elektron liigotlor bazon kontekstual mohdudiyyatlori izah
etmoadon bir nec¢o qarsiliq toqdim edir, torclimo mithorriklori iso qrammatik baximdan diizgiin, lakin
semantik baximdan uygun olmayan variantlar se¢o bilir. Digor miihiim problemlordon biri
istifadogilorin roqomsal texnologiyalardan haddindon artiq asili voziyysto diismasidir. Tolobalor vo
tocriibasiz  torciimacgilor bazon masin torofindon toqdim edilon naticolori tonqidi  sokilde
giymotlondirmodon qobul edirlor. Bu iso sohv torciimolors, lislub uygunsuzluqlarina vo matnin
monasinin yanlis anlasilmasina sobab ola bilor.

Xiisusile hiiquqi, tibbi vo akademik motnlords belo sshvlar ciddi naticolor yarada bilor. Todqiqatgilar
geyd edirlor ki, masin torciimosinin keyfiyyati biitiin dillor {iclin eyni soviyyado deyildir. Genis
rogomsal korpuslara vo giiclii texnoloji dostoyo malik dillor daha keyfiyyatli torciimo naticolori oldo
etdiyi halda, resurslart mohdud olan dillor miioyyon problemlorlo qarsilagir. Azorbaycan dili son
illordo rogomsal baximdan inkisaf etso do, bu dildo foaliyyot gdstoran torciimo sistemlori holo do
mohdud malumat bazalar1 va ixtisaslagsmis korpus ¢atismazligi sababindon miisyyen uygunsuzluqlar
niimayis etdiro bilir. UNESCO da ¢oxdilli rogomsal inkisafin linqvistik miixtslifliyin qorunmasi vo
global iinsiyyotds borabor istirak {iclin vacib oldugunu vurgulayir (Hatim vo Mason, 1997). Bu
sobobdon torciimonin goalocoyi insanlar vo maginlar arasmda rogabot kimi deyil, omokdasliq modeli
kimi qiymotlondirilmoalidir. Elektron Ligotlor vo torciimo miihorriklori siirot, olgatanliq vo
mohsuldarliq tomin etdiyi halda, insan torciimogilori kontekstual analiz, yaradiciliq, modoni
uygunlagdirma vo tonqidi diisiinco ilo prosesi tamamlayirlar. ©On ugurlu torciimo noticosi
texnologiyanin insanin linqvistik bilik vo bacariqlarini dostoklodiyi hallarda slds olunur.

Natica
Bu omokdasliq modelinds rogomsal texnologiyalar torclimoagilora glindoslik vo vaxt aparan iglori daha
siiratli yerino yetirmoys komok edir, insan miitoxassislor isa moatnin doqiqliyina, kontekstual

uygunluguna vo modoni xiisusiyyatlorino nozarot edirlor. Siini intellekt boyiik hocmdo ¢oxdilli
molumati qisa miiddotdo emal edo bilso do, insan torciimagilori halo do emosional ¢alarlari, tislubi
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niyyatlori vo madoni baximdan hassas ifadolori diizgiin interpretasiya etmokdo miihiim rol oynayirlar.
Buna goro do, insan vo texnologiya arasindaki miinasibat roqabat deyil, qarsilighh tamamlayiciliq
prinsipi iizorindo qurulmalidir.
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Iravanin maarifci qadinlari

Nurans Teymurlu

Xiilasa. Maqaloda XIX asrin sonu-XX asrin avvallori va sovet dovriiniin ilk onilliklorinda Iravan
maarif miihitinda faaliyyat géstormis qadin ziyalilarimiz va pedaqoqlarin hayat va faaliyyati sistemli
sakilds tadqiq olunmugdur. Qeyd edilmigdir ki, bu dévrda Azarbaycan qadin harakatinin regional
inkisaf modelinin formalagmasinda oziinamaxsus rol oynayan qadin pedaqgoqlar ham tadris-pedaqoji,
hom ictimai-madani, ham da siyasi-doviat sahalorinda fodakar amak sarf etmislordir. Onlar Iravanda
faaliyyat gostaron qizlar maktoblorinda miiallim, miidir va direktor kimi ¢calismaqla, eyni zamanda,
Iravan Azarbaycanli Qadinlar klubunun (1926) yaradilmasi va inkisafi vasitasilo gadin tahsilinin va
madani-maarif harakatinin formalasmasina dayarli tohfo vermislor. Todqiqatda bu naslin pedaqoji
yolunun moarhalalori, faaliyyat sahalorinin ¢oxsahaliliyi, 1937-1938-ci illarin repressiyalarinin va
1948-ci il deportasiyasinin onlarin taleyina tasiri kimi moasalolor do ardicil sokilds aragdwrilir.
Mbaqalonin baslica naticasi bu naslin omiirliik pedaqoji sadaqat, ¢oxsahali ictimai faaliyyat, milli
madaniyyato baghlq va miiasir diinyavi tohsilo agiqhq prinsiplori ilo xarakterizo olunmasi, eyni
zamanda, miiasir Azarbaycan qadin harakatinin inkisafi va qadin tahsili siyasatinin formalasdiriimasi
tigiin dayarli tarixi-pedaqoji istinad bazasi rolunu oynamasidir.

Acar sozlor: Iravan maarifcilivi, gadin maarifcilor, Azarbaycanda qadin tahsili, Iravan Pedaqoji
Mbaktabi, gadinlar klubu
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The Enlightened Women of Irevan
Nurana Teymurlu

Abstract. The article systematically studies the life and activities of our female intellectuals and
educators who worked in the Irevan educational environment in the late 19th and early 20th centuries
and the first decades of the Soviet era. It is noted that during this period, female educators, who
played a unique role in the formation of the regional development model of the Azerbaijani women's
movement, devoted themselves to both educational and pedagogical, social and cultural, and political
and state spheres. They made a valuable contribution to the formation of women's education and
cultural and educational movement by working as teachers, principals and directors in girls' schools
operating in Irevan, and at the same time through the creation and development of the Irevan
Azerbaijani Women's Club (1926). The study also systematically examines issues such as the stages
of the pedagogical path of this generation, the versatility of their fields of activity, and the impact of
the repressions of 1937-1938 and the deportation of 1948 on their fate.
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The main conclusion of the article is that this generation is characterized by lifelong pedagogical
devotion, multidisciplinary social activity, commitment to national culture, and openness to modern
secular education, while also serving as a valuable historical and pedagogical reference base for the
development of the modern Azerbaijani women's movement and the formation of women's education

policy.

Keywords: Irevan enlightenment, women educators, women's education in Azerbaijan, Irevan
Pedagogical School, women's club
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Giris

Iravan sohorinin vo otraf bdlgolorinin tohsil-maarif tarixi osrlorlo davam edon zongin va ¢oxqatl bir
monzara toskil edir. Holo XVIII-XIX asrlords bu bolgads madrass, mollaxana vo evda tohsil anonslori
genis yayimis, dini-oxlaqi torbiys ilo yanasi klassik sorq odaebiyyati, orab-fars dillori, hesab vo
xottatliq todris olunmusdur. XIX osrin ikinci yarisindan, xilisuson Rusiya imperiyasinin Conubi
Qafqazda yeni tohsil sistemi qurmaga baslamasindan etibaron Irovanda diinyovi tipli tohsil
miiossisalori agilmaga baslamisdir. 1881-ci ildo Zongibasar mahalinin Uluxanli kondinds faaliyyato
baslayan ilk yeni tipli kond moktobi, sonradan Irovan sohorindo agilan rus-tatar oglan vo qiz
moktablori, irovan Kisi Gimnaziyasi, irovan Qizlar Gimnaziyas: bu yeni tohsil monzorasinin asas
qurumlar1 olmuslar. 1881-ci ilda tosis edilmis Irovan Miisllimlor Seminariyasi iso biitiin Conubi
Qafqaz ii¢iin pedaqoji kadrlarin hazirlanmasinda 6ziinomoxsus rol oynamis vo onun mozunlari
sonradan Azorbaycanmm bir c¢ox bolgolorindo milli tohsilin inkisafina xidmot gostormislor
(Moaharromov, 2010; Maharromov, 2018; Riistomov, 2018; Riistomov, 2022; Bayramov, 2023).

XX osrin avvallorindo Irovan maarif miihitinds xiisusilo shomiyyatli hadisalorden biri 1902-ci ildo
agilmis Irovan rus-miisolman qiz moktobinin foaliyyato baslamasi olmusdur. Bu moktob miisolman
qizlarinin diinyavi tohsilo colb edilmesinin irovandaki pioner tocossiimlorindon biri kimi tarixo
diismiisdiir. Onun yaradicilar1 vo ilk miisllim heyati arasinda Mommadqulu boy Korim Soltani, Mirzo
Mommadvali Qomorlinski, Yevgeniya Georgiyevna Pxadze vo Antonina Valerianovna kimi
soxsiyyatlorin adlar1 ¢akilir. Eyni dovrde sohords rus-tatar oglan moktablori, ibtidai moktoblor, tisuli-
cadid ssasinda qurulan miisolman moktablori foaliyyat gostorirdi. Bu ¢oxndvlii tohsil sobokosi hom
diinyavi-elmi, hom dini-oxlaqi, hom do milli-madoni torbiys istiqgamatlorini 6z daxilinds birlosdirir,
Irovan azorbaycanli ohalisinin miixtolif sosial toboqolerinin tohsil ehtiyaclarini 6domoyo xidmat
edirdi. Bu miihit sonradan Mirzo Olokbor Elxanov, Mirzo Mommadvali Qomorlinski, Hasim boy
Norimanbayov, Mommad bay Qaziyev kimi maarifci pedaqoqlarin formalasmasina vo yetismosino
olverigli zomin yaratmisdir (Allahverdiyev, 2024; Coforova, 2023; Hasonova vo Allahverdiyev, 2024;
Mordanov, 2011).

[rovan maarif miihitinde qadin maarifcilorin faaliyyati Azorbaycan tohsil tarixinin az tadqiq olunmus,
lakin ehtiyac duyuldugu qodor miihiim olan sohifolorindon biridir. XIX osrin sonu-XX osrin
ovvollorindon baslayaraq vo sovet dovriiniin ilk onilliklorindo bu bdlgads formalagmis qadin
maarifcilor hom milli pedaqoji onononin, hom do Azorbaycan gadin horokatinin inkisafinda
Ozlinomoxsus rol oynamigdir. Bu pedaqoqlarin, Torlan xanim Sultanova, Biilbilil Kazimova, Tacirs
Bagirova, Roziyo Abdullayeva, Sona Bagirova, Fatma Qodimova, Xodico Kongorlinski, Fatma
Ofandiyeva, Sona Qocayeva, Kiilbra Mommadova va bir ¢oxlarinin bdlgade qadmlarm tshsilo calb
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edilmosindo, gadinlar arasinda maariflondirilmo islorinin aparilmasinda, bir sézlo miisolman
comiyyatinds gqadin amayins yeni baxisin qobul edilmosinds boyiik xidmatlori olmusdur.

Tadgiqat

Torlan xanim Mammadoli qiz1 Sultanova da XIX osrin sonu, XX osrin avvollorindo Irovan maarif
miihitinin gérkomli simalarindan birdir. irovanda qadin tohsilinin pionerlorinden hesab edilon Torlan
xanim 1890-c1 ilds Irovan quberniyasmin Ugmiiadzin qozasmin Okorok kondindo anadan olmusdur.
Onun ibtidai tohsili hagqinda kifayot godor molumatimiz olmasa da, 1913cii ildo Irovan soharindo
azorbaycanli qizlar iiclin agilmig 2 ndmrali rus-tatar moktobindo bir miiddot miisllim vozifosindo
caligdigdan sonra, homin maktobin miidiri vazifasing tayin olundugunu tesdigloyon monbalorimiz
vardir. Torlan xanimin doguldugu Okorok kondinden irovan sohorindoki gimnaziyaya kecidi homin
dovrdo kifayot godor nadir bir hadiss idi vo bu, ailoesinin maarifs agiq mdvgeyini, eyni zamanda, onun
fordi istedad vo ozminin erkon tozahiirlorini oks etdiron siibutlardan biridir. Lakin onun foaliyyati
yalnizca irovanla mohdudlasmamus, sonralar Baki soharino kdgon Torlan xanim burada 132 nomrali
moktobdo miisllim vo direktor miiavini vozifalorinds ¢alismisdir. Somorali pedaqoji foaliyyatine gors
“Omokdar miiollim” foxri adina vo “Qirmizi ©mok Bayrag1” ordenins layiq goriilmiisdiir (Irovan
ensiklopedik foto-toplusu, 2024).

Digor bir xanim maarif¢imiz olan Biilbiil Hact Mommod Tag1 qiz1 Kazimova 1887-ci ildo Irovan
sohorindo anadan olmusdur. O, 1914-cii ildo Iravan rus-miiselman qiz maktabini bitirmis, 1918-ci ilin
sonlaridan irovanda miiallimlik foaliyyatino baslamisdir (Irovan ensiklopedik foto-toplusu, 2024).
Omriiniin 50 ilden artiq bir hissosini irovanda Azarbaycan ictimai-modoni hoyatinin formalasmasi vo
inkisafina hoasr etmisdir.

Biilbiil xanim Kazimova tokce miisllim deyil, eyni zamanda, qurucu kimi do foaliyyot gostormisdir.
Yasadig1 mithitdo moktablorin, qadin klublarinin vo madaniyyst evlorinin asasini qoymasi onun qadin
tohsiling yalniz todris ¢orgivasindo deyil, genis ictimai-moadoni miqyasda yanasdigini gostorir. Taciro
Cofor qiz1 Bagirova (Bagirboyova) 1913-cii ildo Irovan sohorinds anadan olmusdur. O, Irovan
Pedaqoji Texnikumunu, sonra iso Azorbaycan Ali Pedaqoji Institutunu bitirmisdir. Bagirova 6z
dovriiniin nadir hadiselorindon biri kimi, qadin pedaqoq olaraq pedaqoji ali moktobds pedaqogika vo
pedalogiya fonlarini tadris edon miitoxassis olaraq faaliyyst gostormisdir. Cofor Caforov va Calal
Allahverdiyev geyd edirlor: “1934-cii illarda pedaqoji texnikumda... pedaqogika Koram Abbasov va
pedalogiyadan Tacira Bagirova, Zohra Abbasova... kimi isigh simalar dars deyirdilor” (Coforov vo
Allahverdiyev, 2017).

Akademik Budaq Budaqovun bu dévr haqqinda xatiralori Tacirs xanimin pedaqoji ustaligini da ohato
edir: “Iravan Pedaqoji moktabi, oraya toplanmis miiallimlarin pedaqoji ustahigi, ensiklopedik biliyi
va hazwrlanan kadrlarin  savadimin  pedaqoji moaktab saviyyasindon universitet talobalori
saviyyasinadok qaldwrilmast bu moaktoba haqli saraf, sohrat, niifuz gotirmigdi” (Coforov vo
Allahverdiyev, 2017). Taciro Bagirova “Ozizboyov” adina azerbaycanli moktobindo vo irovan
Pedaqoji moktobinda uzun illor dors demis, 1948-ci ildo Azorbaycana deportasiya edildikdon sonra
1950-ci illordo Azorbaycan Pedaqoji Universitetindo, 1954-cii ildo iso Xarici Dillor Institutunda
miiollim islomisdir. “Omokdar miisllim” adina layiq goriilon T. Bagirova 1982-ci ildo Bakida vofat
etmisdir (irovan ensiklopedik foto-toplusu, 2024).

Raziys Haci1 Hoson qizi Abdullayeva 1913-cii il sentyabr aymn 29-da Iravanda anadan olmusdur.
1931-ciilda Iravan Azarbaycanli Pedaqoji Texnikumunu bitirmis, eyni il irovanda pedaqoji foaliyyato
baslamisdir. 1941-ci ildo Irovan Pedaqoji Institutunun azorbaycanli sobesinin dil-odobiyyat
fakiiltosina daxil olmus, homin il Irovanda “Kirov” adina Azarbaycanli Qizlar moktobinin direktoru
toyin edilmisdir. 1940-c1 ilde “Omokdar miiollim” adina layiq goriilon Raziys xanim 1953-cii ildeo
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SSRI Ali Sovetinin deputati olmusdur (irovan ensiklopedik foto-toplusu, 2024). Roziyo
Abdullayevanin biografiyas: Irovan gadin maarifci noslinin sovet ddvrii kontekstindo 6z inkisaf
zirvosing ¢atmasinin niimunasidir. Onun SSRI Ali Sovetino deputat secilmasi yalniz fordi nailiyyat
deyil, dovlat soviyyasinds qadin pedagoqun miihiim sosial-siyasi rolun taninmasinin ifadosidir.

Irovanim digor bir digqato layiq qadin maarifcisi Sona Bagirovadir. O, Iravan Pedaqoji Texnikumunun
1931-ci il 3-cii buraxilisinin yegans gadin mazunu olmusdur. C.Caforov vo C.Allahverdiyev yazirlar:
“Texnikumun 193 1-ci il buraxilisinda mazunlar arasinda yalniz bir nafor ganc qiz olmusdur ki, bu da
Sona Bagirova idi. Yeri galmiskon onu da qeyd edim ki, Sona Bagirova EPYC-nin azarbaycanl
bélmasinin ganc iizvii kimi Iravanda Azarbaycan adabi-madani miihitinin inkisafinda miiayyan rol
oynamisdir. O, hala pedaqoji texnikumda tohsil aldigu illords “Qizil safoq” qazeti sahifalarinda badii
niimunalor cap etdirir, ingilabdan sonra Iravanda yaranan Azarbaycan poeziyasimn ganc aparici
niimayandalarindan biri kimi faal istirak edirdi” (Coforov vo Allahverdiyev, 2017). O, sonraki qadin
nasillori tigiin c1g1r agan pedaqoq olmusdur.

Beloliklo, Irovanm maarif¢i qadmlarin hoyat vo foaliyyotinin otrafli tohlili belo gonasto golmayo
imkan verir ki, Irovan qadin maarifgi naslinin pedaqoji yolu spesifik morhaloloro malikdir. Birinci
nosil (Torlan xanim Sultanova, Biilbiil Kazimova, Fatma Qodimova) qadin maarifgilorimizin
faaliyyoti XX asrin ilk onilliyine tosadiif etmis, osas tohsillorini 1902-ci ilds tosis edilon irovan rus-
miiselman qiz moktobindo va ya Irovan Qizlar Gimnaziyasinda almis, beloliklo do gimnaziya vo ya
rus-tatar moktobi soviyyosindo orta tohsil vo ya orta-pedaqoji ixtisas aldo etmislor. XX osrin ilk
onilliyinds diinyaya goz agan ikinci nasil (Sona Bagirova, Taciro Bagirova, Roziyo Abdullayeva,
Xadico Kangorlinski vo baggalar1) qadin maarifcilorimizin pedaqoji faaliiyati 30-cu illors tosadiif edir.
Bu noslin osas xiisusiyyeti, onlarn irovan Pedaqoji Texnikumunda vo ya basqa ali pedaqoji
moktoblords (Baki Dariilfiinunu, Azarbaycan Ali Pedaqoji Institutu) ali tohsil almalar1 olmusdur. Bu,
homin ddvr {i¢iin gadin tohsil soviyyasinin keyfiyyot sigrayist hesab edils bilor.

[rovan qadin maarifgilorinin foaliyyati yalniz tohsil vermoklo mohdudlagmirdi. Onlar eyni zamanda
miixtolif toskilatlarin qurucular1 (Biilbiil Kazimova moktoblorin vo klublarin asasini qoyurdu),
inzibati rohborlor (Roziyo Abdullayeva moktob direktoru kimi), siyasi-dovlet xadimlori
(R.Abdullayeva, SSRI Ali Sovetinin deputati kimi, K. Mommodova, sohor soveti deputati kimi),
motbuat foallar1 (S.Bagirova “Qizil sofoq” qozetindo badii niimunalor ¢ap etdirirdi), modoni-maarif
toskilatcilart (F.Ofondiyeva, S.Qocayeva, K.Mommodova qadin klubu foallar1 kimi) idilor (Zeynalov,
2013). Bu ¢oxsaholilik onlarin pedaqoji-modoni miqyasinin na qadar genis oldugunu gostorir. 1948-
ci il deportasiyasi bu naslin basqa bir tarixi smag1 olmusdur. Taciro Bagirova, Raziyo Ismayilova kimi
pedaqoqlar 6z yurdlarindan didergin salinmis, lakin pedaqoji foaliyystlorini Bakida davam etdirmayo
miiyassor olmuslardir.

Notica

Irovan maarif miihitindoki qadin maarifgilor Azorbaycan tohsil tarixinds 6ziinomoxsus vo qiymatli iz
goymusglar. Torlan xanim Sultanovadan baglayaraq Biilbiil Kazimova, Taciro Bagirova, Roziyo
Abdullayeva vo basga qadin pedaqoqlarin timsalinda bu nasil Azarbaycan qadin horokatinin regional
inkisaf modelini ortaya qoymusdur. Onlarin foaliyysti hom todris-pedaqoji, hom ictimai-madoni, hom
do siyasi-dovlot saholorini ohato etmisdir. Todqiqatin asas naticosi, bu naslin dmiirliik pedaqoji
sadaqot, coxsahali ictimai foaliyyot vo 1937-38-ci il repressiyalarina vo 1948-ci il deportasiyasina
baxmayaraq pesokar foaliyyotin davamlilig1 prinsiplori tizorindo qurulmus 6ziinomoxsus bir nasil
olmasidir.

Bu maarif¢i-qadinlarin foaliyyatinin miasir shomiyyati do xtisusi geyd edilmalidir. Onlarin tocriibesi
miiasir Azarbaycan tohsil sistemi vo qadin horakati liclin doyarli istinad bazasi rolunu oynayir. Ik
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olaraq, gadin tohsili siyasotinin formalasdirilmasinda onlarin tocriibosi tarixi osas verir, onlar
miihafizokar miihitdo gadin tohsilinin neco qurulmasi, miihafizokar etirazlarin neco dof edilmasi,
gadin misllim kadrlarinin neco yetisdirilmosi sahosindo konkret praktik dorslor vermislordir.
Homginin, miiallim pesasinin sosial niifuzunun giiclondirilmasi masalosinds onlarin 6miirliikk sodagot
nliimunslori tolim-torbiyo iginin osas doyor kimi gobul edilmasinin miisbat tasirini gdstorir. Son olaraq,
moktob-icma slagolorinin méhkamlondirilmasi va qadin klubu kimi maktobdonkonar madoni-maarif
strukturlarinin yaradilmasi ideyalar1 miiasir Azorbaycan tohsil sisteminda genis totbiq tapa bilor.

Beloliklo, Irovan maarif miihitindoki qadin maarifcilor Azorbaycan qadin tohsil tarixinin az todqiq
olunmus, lakin son doracoe shamiyyatli bir sshifasini toskil edirlor. Onlarin hoyat1 vo foaliyyati hom
tarixi-madoni miras, hom do miiasir Azarbaycan tohsil vo qadin siyasati ii¢iin davamli vo doayoerli
istinad bazasidir. Bu istiqgamotdo aparilacaq golocok todqgigatlar iso hom Azorbaycan pedaqogika

tarixinin, hom do Qorbi Azorbaycanin etno-modoni mirasinin daha dolgun borpasina xidmot
edocokdir.
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Investisiya miihitinin biznes infrastrukturunun inkisafina
tasiri: miuasir yanasmalar va perspektivlor

Salatin Domirova

Xiilasa. Miiasir iqtisadi saraitda investisiya miihiti biznes infrastrukturunun inkigafina tasir géstoron
asas amillordan biri kimi ¢ixis edir. Olverisli investisiya miihiti sahibkarlq subyektlorinin faaliyyat
imkanlarint geniglondirir, istehsal va xidmat sahalarinda yeni layihalorin hayata kegirilmasina sarait
yvaradir, hamginin, 6lkads ragabatqabiliyyatli biznes ekosisteminin formalasmasini siiratlondirir.
Biznes infrastrukturu naqliyyat, logistika, enerji, maliyya-bank xidmotlori, sonaye parklari,
texnoparklar, biznes inkubatorlart vo raqomsal platformalar kimi sahalori ahato etdiyindon
investisiya axinlarinin bu istigamatlora yonaldilmasi iqtisadi inkisaf baximindan miihiim ahomiyyat
daswyir. Taodgigat movzusunun aktualligr ondan ibaratdir ki, miiasir dovrds yalniz kapital
qoyuluslarmin  hacmi deyil, hom da investisiyalarin somoarali idars olunmasi, innovativ
texnologiyalara yonaldilmasi va dayamql inkisaf prinsiplori asasinda hayata kegirilmasi xiisusi
ohomiyyat kasb edir. Investisiva miihitinin yaxsilasdirilmas: biznes subyektlori iiciin maliyyo
resurslarina ¢ixist asanlasdirtr, regionlarda igtisadi foalligi artirir va gqeyri-neft sektorunun
inkisafina takan verir. Naticada, biznes infrastrukturunun modernlosmasi, yeni is yerlorinin
varadilmasi va igtisadiyyatin diversifikasiyasi iictin genig imkanlar formalagir.

Acar sozlar: investisiya miihiti, biznes infrastrukturu, sahibkarlq, igtisadi inkisaf, geyri-neft sektoru,
innovasiya, raqabatqabiliyyatlilik
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The Impact of the Investment Environment on the
Development of Business Infrastructure: Modern Approaches
and Prospects

Salatin Damirova

Abstract. In modern economic conditions, the investment environment acts as one of the main factors
influencing the development of business infrastructure. A favorable investment environment expands
the opportunities for business entities, creates conditions for the implementation of new projects in
the production and service sectors, and also accelerates the formation of a competitive business
ecosystem in the country. Since business infrastructure covers areas such as transport, logistics,
energy, financial and banking services, industrial parks, technoparks, business incubators and digital
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platforms, the direction of investment flows in these areas is of great importance in terms of economic
development. The relevance of the research topic is that in modern times, not only the volume of
capital investments, but also the efficient management of investments, their orientation to innovative
technologies and implementation based on the principles of sustainable development are of particular
importance. Improving the investment climate facilitates access to financial resources for business
entities, increases economic activity in the regions and stimulates the development of the non-oil
sector. As a result, broad opportunities are formed for the modernization of business infrastructure,
creation of new jobs and diversification of the economy.

Keywords: investment climate, business infrastructure, entrepreneurship, economic development,
non-oil sector, innovation, competitiveness
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Giris

Miiasir dovrda iqtisadi inkisafin tomin olunmasinda investisiya miihitinin rolu getdikco artir. Olkado
olverigli investisiya soraitinin formalasdirilmasi sahibkarliq foaaliyystinin genislonmasing, yeni
istehsal vo xidmot sahalorinin yaranmasina, homginin, biznes infrastrukturunun tokmillosdirilmasino
miihiim tosir gostorir. Investisiya miihiti yalniz kapital qoyuluslarinin calb edilmosi ilo mohdudlasmur,
eyni zamanda, hiiquqi baza, dovlat dostayi, maliyyas resurslarina ¢ixis, noqliyyat-logistika imkanlari,
rogomsal texnologiyalar vo institusional soffafliq kimi amillori do shats edir. Biznes infrastrukturu
iqtisadi foaliyyotin somorali toskilindo osas dayaqlardan biridir. Sonaye parklari, texnoparklar,
logistika morkozlori, maliyyo-bank sistemi, informasiya-kommunikasiya texnologiyalar1 vo
sahibkarliga dostok mexanizmlori biznes subyektlorinin inkisafina olverigli sorait yaradir. Bu
infrastruktur elementlorinin giiclondirilmasi investisiyalarin daha somorali istifadesine, regionlarda
iqtisadi faalligin artmasina va qeyri-neft sektorunun inkisafina imkan verir (OECD, 2023; OECD,
2024; UNCTAD, 2024).

Tadgiqat

Movzunun aktuallifi ondan ibarstdir ki, gqlobal iqtisadi roqabetin giiclondiyi bir soraitdo Glkolor
investisiya colbediciliyini artirmaq vo biznes miihitini yaxsilasdirmaq tiglin yeni yanasmalardan
istifado edirlor. Bu baximdan, investisiya miihitinin biznes infrastrukturunun inkisafina tosirinin
arasdirilmasi, movcud problemlorin miioyyonlosdirilmasi vo perspektiv inkisaf istigamotlorinin
giymotlondirilmosi mithiim elmi vo praktiki shomiyyat dasiyir.
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Cadval 1

Investisiya miihitinin biznes infrastrukturunun inkisafina tosiri

Istigamot

Maliyya
resurslarma cixis

Naqliyyat \C)
logistika

infrastrukturu

Sonaye parklari va
texnoparklar

Ragomsal
infrastruktur

Enerji
infrastrukturu
Hiiquqi \C)
institusional
miihit

Regional inkisaf

Yasil vo dayamqh
investisiyalar

Investisiya miihitinin tasiri

Bank kreditlori, giizostli
maliyyalosmo vo investisiya fondlari
sahibkarlarin  kapital imkanlarim
artirir.

Investisiyalar yollarin, domir yolu
xotlorinin, limanlarin, anbarlarin vo

logistika morkozlorinin inkisafina
yonalir.
Dovlat  vo  0zal investisiyalar

sahibkarlar {i¢lin hazir infrastruktur
vo giizostli faaliyyot miihiti yaradir.

Elektron  xidmotlora,  roqomsal
O0donis sistemlorine vo informasiya
texnologiyalarina qoyulan

investisiyalar artir.

Enerji tominatina vo alternativ enerji
layihalorine investisiyalar biznesin
dayaniqh foaliyyatini dostokloyir.
Investor hiiquqlarinin  qorunmasi,
soffaf idarsetmo vo qanunvericiliyin
tokmillosdirilmasi investisiya
colbediciliyini artirir.

Regionlara yonoldilon investisiyalar
yerli infrastrukturun vo sahibkarliq
foaliyyatinin inkisafini stiratlondirir.
Ekoloji layihalors, enerji
somaraliliyino Vo yasil
texnologiyalara investisiya qoyulusu
artir.

Biznes infrastrukturunda
gozlanilan natico
Yeni miiossisolorin  yaradilmast,

movcud bizneslorin genislonmasi vo
istehsal giiciiniin artmasi bas verir.

Mohsullarin dasinma xarclori azalir,
bazarlara ¢ixig siiratlonir vo ixrac
imkanlar1 genislonir.

Istehsal saholori inkisaf edir,
innovativ bizneslor artir vo geyri-neft
sektorunun pay1 ytiksalir.

Biznes proseslari siiratlonir, soffafliq
yluksolir vo elektron ticarat imkanlari
genislonir.

Miiassisalorin enerji tominati
yaxsilasir, istehsalda fasilosizlik vo
xorclorin optimallagsmasi tomin edilir.
Sahibkarlarin inami gliclonir,
investisiya risklori azalir vo biznes
foaliyyoati sabitlosir.

Regionlarda mosgulluq artir, iqtisadi
foalllg  giiclonir vo  regional
borabarsizliklor azalir.

Dayaniglt biznes modeli formalasir,
ekoloji tohliikasizlik tomin olunur va
uzunmiiddotli  inkisaf imkanlari
geniglonir.

Mbonba: Miisllif tarafindon movzu tizra imumilasdirilorak tortib edilmisdir.

Cadval 1-do investisiya miihitinin biznes infrastrukturunun inkisafina tosiri osas istiqamatlor {izro
sistemlosdirilmisdir. Buradan goriiniir ki, investisiya miihiti yalniz maliyys vasaitlorinin iqtisadiyyata
calb olunmasi ilo mohdudlagmir. O, eyni zamanda, sahibkarliq foaliyyatinin genislonmasi, istehsal vo
xidmot saholorinin modernlosmasi, regionlarin inkisafi, rogomsallasma vo dayaniqli iqtisadi artim
tiglin miithiim baza yaradir.

[k névbodo, maliyys resurslarina ¢ixis biznes infrastrukturunun inkisafinda osas sortlorden biridir.
Sahibkarlarin bank kreditlori, investisiya fondlari, dovlst dostoyi proqramlart vo giizostli
maliyyalogsmo mexanizmlorindon istifado edo bilmasi onlarin foaliyyst imkanlarini artirir. Maliyya
resurslarina ¢ixis asan oldugda miisssisalor yeni avadanliqlar ala, istehsal sahalorini genislondiro, yeni
xidmot novlori yarada vo bazarda daha roqabotli movqe tuta bilirlor. Bu iso iimumilikdo biznes
infrastrukturunun daha c¢evik vo somoroli foaliyyot gostormosino sobob olur (Azorbaycan
Respublikasinin Dovlst Statistika Komitasi, 2024; Azorbaycan Respublikasinin Morkazi Banki,

2024).
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Codvoldo xiisusi yer tutan istiqgamotlordon biri do noqliyyat vo logistika infrastrukturudur.
Investisiyalarin avtomobil yollara, domir yolu xatlorine, limanlara, anbar tosorriifatina va logistika
morkazlorine yonoldilmoasi mohsullarin daginmasini daha rahat vo azxorcli edir. Logistika sistemi
inkisaf etdikdo miiassisalor xammali daha tez alds edir, hazir moahsullar1 isa daxili vo xarici bazarlara
daha siirotlo ¢atdirirlar. Bu da ticarat dovriyyasinin artmasina, ixrac potensialinin genislonmosine vo
sahibkarlarin bazarlara ¢ixis imkanlarinin yaxsilagmasina gorait yaradir.

Sonaye parklar1 vo texnoparklar investisiya miihitinin biznes infrastrukturuna tosirini gostoron
mithiim sahslordondir. Belo orazilordo sahibkarlar {i¢lin hazir miihandis-kommunikasiya xatlari,
istehsal saholori, vergi vo gdmriik giizostlori, idaroetmo vo moslohat xidmatlori taqdim olunur. Bu
imkanlar investorlarin xorclorini azaldir vo layiholorin daha qisa miiddotds hayata kegirilmasina
komok edir. Sonaye parklarinin inkisafi qeyri-neft sektorunun genislonmasing, innovativ istehsal
saholorinin yaranmasina vo yeni is yerlorinin agilmasina miisbat tosir gostorir. Miiasir dovrdo
rogomsal infrastrukturun inkisafi da investisiya miihitindon birbasa asilidir. Elektron ticarot
platformalari, rogomsal 6donis sistemlori, onlayn dovlet xidmatlori, avtomatlagdirilmis idarosetmo
sistemlari vo informasiya texnologiyalari biznesin daha siiratli vo soffaf foaliyyot gdstormoasine imkan
verir. Rogomsal infrastruktur inkisaf etdikds sahibkarlar miistorilorlo daha rahat olago qurur,
omoliyyat xorclorini azaldir vo bazar doyisikliklorino daha tez uygunlasirlar. Bu baximdan
rogomsallagsmaya yonoldilon investisiyalar biznes miihitinin miiasir toloblors uygun formalagmasinda
xiisusi rol oynayir (Cetin vo Seker, 2022).

Cadvaldo gostorilon enerji infrastrukturu da biznesin davamli foaliyyati {igiin mithiim ohomiyyat
dasiyir. Miiossisolorin fasilosiz vo keyfiyyotli enerji ilo tomin olunmas: istehsal prosesinin
dayanmadan hoyata kecirilmasino sorait yaradir. Enerji tominatinda problemlor yarandiqda istehsal
xarclori artir, mohsuldarliq azalir vo biznes foaliyyati zoifloyir. Buna goérs do enerji sahasino, xiisusilo
alternativ vo borpa olunan enerji layiholorino investisiya qoyulusu biznes infrastrukturunun
dayanigligini artirir. Bu ham ds yagsil iqtisadiyyat prinsiplorinin tatbiqine imkan yaradir. Hiiquqi vo
institusional miihitin yaxsilagsdirilmasi investisiya colbediciliyinin osas sortlorindon biridir.
Investorlarin hiiquglarmin qorunmasi, soffaf idaroetmos mexanizmlarinin totbiqi, qanunvericiliyin
sabitliyi vo dovlst qurumlari ils sahibkarlar arasinda samarali slagslorin qurulmasi biznes miihitina
inam1 artirir. Ogor investor 0z kapitalinin qorunacagina vo foaliyyatinin qanuni osaslarla
dastoklonacoyine amin olarsa, homin 6lkays va ya regiona investisiya qoymaqda daha maraqli olur.
Bu iso biznes infrastrukturunun inkisafini siiratlondirir.

Cadvalda geyd olunan regional inkisaf istiqgamoti do miihiim ohomiyyato malikdir. Investisiyalarin
yalniz paytaxt vo iri sohorlords deyil, regionlarda da yerlosdirilmasi iqtisadi inkisafin daha balansh
olmasina komok edir (Azorbaycan Respublikasi Prezidentinin Soroncami, 2021; Azorbaycan
Respublikasi Iqtisadiyyat Nazirliyi, 2024). Regionlarda sonaye zonalarnmn, logistika morkozlarinin,
turizm obyektlorinin, kond tasarriifati emali miiassisalorinin vo xidmat sahslorinin yaradilmas: yerli
ohalinin mosgullugunu artirir. Bu proses regionlardan morkozo miqrasiyanin azalmasina, yerli
sahibkarligin inkisafina vo sosial-igtisadi barabarliyin giiclonmosino sabob olur.

Son olaraq, yasil vo dayaniql investisiyalar biznes infrastrukturunun golocok inkisafinda miihiim
perspektiv istiqgamat kimi ¢ixis edir. Enerji somaraliliyi, tullantilarin idars olunmasi, ekoloji tomiz
istehsal texnologiyalar1 vo barpa olunan enerji manbalorina qoyulan investisiyalar hom iqtisadi, hom
da ekoloji baximdan faydalidir. Bu ciir investisiyalar miiassisalorin xarclorini uzunmiiddatli dévrde
azaldir, onlarin beynolxalq bazarlarda roqabot qabiliyyatini artirir vo sosial mosuliyyotli biznes
modelinin formalagsmasina gorait yaradir (World Bank, 2025).
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Umumilikda, cadvalin izah1 gostorir ki, investisiya miihiti ilo biznes infrastrukturu arasinda qgarsiliql
vo tamamlayici olago movcuddur. Olverisli investisiya miihiti biznes infrastrukturunun inkisafini
stiratlondirir, inkisaf etmis biznes infrastrukturu iso yeni investisiyalarin calb edilmosini asanlasdirir.
Buna gora do miiasir dovrdo investisiya siyasati yalniz kapital qoyuluslarinin artirilmasina deyil, hom
ds infrastrukturun keyfiyyatinin yiiksaldilmasine, innovasiyalarin totbiqing, regionlarin inkisafina vo
dayaniql iqtisadi modelin formalasdirilmasina yonsldilmslidir (Y1lmaz, 2021).

Natica

Aparilan tohlil gostorir ki, investisiya miihiti biznes infrastrukturunun inkisafinda halledici amillorden
biridir. Olverigli investisiya soraiti sahibkarliq foaliyyatinin genislonmasino, yeni miiassisalorin
yaradilmasina, mdvcud istehsal vo xidmaot saholorinin modernlasdirilmasine, hamginin, iqtisadiyyatin
raqabat gabiliyyatinin artirilmasma miihiim tosir gostarir. Investisiya miihiti no qodor sabit, soffaf vo
calbedici olarsa, biznes subyektlorinin foaliyyot imkanlar1 da bir o godor genislonir. Todqiqat
noticosinds miioyyon olunur ki, biznes infrastrukturunun inkisafi yalniz fiziki obyektlorin — yollarin,
logistika morkozlorinin, sonaye parklarinin vo enerji sobokalorinin qurulmasi ilo mohdudlagmur.
Miiasir morhalado raqoamsal xidmatlor, maliyys mexanizmlari, texnoparklar, innovasiya markozlori,
elektron ticarot platformalar1 vo institusional dostok sistemi do biznes infrastrukturunun osas
elementlori kimi ¢ixis edir. Bu saholoro yonoldilon investisiyalar sahibkarlarin bazara ¢ixisini
asanlasdirir, omoaliyyat xorclorini azaldir vo iqtisadi foallig1 artirir.

Eyni zamanda, investisiya miihiti ilo biznes infrastrukturu arasinda qarsiliqli olago mévcuddur (Asian
Development Bank, 2023; U.S. Department of State, 2024). Bir torofdon, alverisli investisiya miihiti
infrastruktur layihoalorinin reallagdirilmasina imkan yaradir. Digor torofdon, inkisaf etmis biznes
infrastrukturu investorlar {i¢lin daha etibarli vo somorali foaliyyot soraiti formalasdirir. Bu baximdan
investisiya siyasotinin tokmillogdirilmasi, hiiquqi vo institusional miihitin giliclondirilmosi,
regionlarda infrastruktur layiholorinin genislondirilmasi vo innovativ texnologiyalarin tatbiqi miihiim
ohomiyyot dasiyir.

Umumilikdo, investisiya miihitinin yaxsilasdirilmasi biznes infrastrukturunun davamli inkisafini
tomin etmaklo yanasi, geyri-neft sektorunun genislonmasing, regionlarda mosgullugun artmasina,
sahibkarligin gliclonmasins va iqtisadiyyatin diversifikasiyasina sorait yaradir. Galacok perspektivda
yasil investisiyalar, roqomsal texnologiyalarin, dovlat-6zal torofdasliginin vo innovasiya osasl
layihalorin genislondirilmasi biznes infrastrukturunun daha dayaniqli, somorali vo raqabotqabiliyyatli
inkisafina miihiim t6hfs vers bilor.
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Rusiya-Ukrayna mitharibasinds ziddiyyatlorin bashca
sabablari

Cingiz Mommodzadd

Xiilasa. Bu maqaloda Rusiya-Ukrayna miiharibasi ¢or¢ivasinda ziddiyyatlorin baslica sabablori
sistemli va ¢oxsaxali sakilda tohlil edilir. Todqiqatin asas magsadi miinaqigonin yaranmasina va
darinlogsmasina tasir gostoran siyasi, iqtisadi, harbi va ideoloji amillari miiayyanlasdirmakdir.
Mbqalada Sovet Ittifaginin dagilmasindan sonra yaranmis geosiyasi boslug, regionda giic balansinin
dayismasi va Rusiyanin 6z tasir dairasini qorumaq siyasati xtisusi vurgulanir. Bununla yanast,
Ukraynanin Avropa va Qarb institutlarina inteqrasiya cahdlari, xiisusilo NATO ilo amaokdaslhiginin
genislonmasi Rusiyanin tahliikasizlik konsepsiyasinda ciddi narahatliq dogurmusdur. Enerji
tohliikasizliyi va tranzit marsrutlart ugrunda miibariza doa toraflor arasinda iqtisadi raqabati
giiclondirmisdir. Eyni zamanda, milli identiklik, dil vo madaniyyat masalalari Ukrayna daxilinda siyasi
parcalanmani darinlagdirmisdir. Todqiqat gostorir ki, bu miinaqisa yalniz regional deyil, ham da
qlobal giiclorin maraqlarimin togqusdugu kompleks bir prosesdir.

Miiasir beynalxalq miinasibatlor sistemindo regional miinaqisalor qlobal tohliikasizlik arxitekturasina
ciddi tasir gostorir. Bu baximdan Rusiya-Ukrayna miiharibasi yalniz iki déviat arasinda qarsidurma
deyil, ham da beynalxalq sistemin transformasiyasinin gostoricisidir. Miinaqisonin kéklari tarix,
siyasat va iqtisadiyyatin kasismasinda formalasmigdir. Magalada hamginin miinaqisanin beynalxalg
tohliikasizlik sistemina tasiri vo uzunmiiddoatli naticalori da qiymatlondirilir.
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The Main Causes of Contradictions
in the Russia-Ukraine war

Chingiz Mammadzadeh

Abstract. This article provides a comprehensive and systematic analysis of the main causes of
contradictions within the Russia-Ukraine War. The primary objective of the study is to identify and
evaluate the political, economic, military, and ideological factors that have contributed to the
emergence and escalation of the conflict. Particular attention is paid to the geopolitical vacuum that
emerged after the collapse of the Soviet Union, the shifting balance of power in the region, and
Russia s efforts to maintain its sphere of influence.
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At the same time, Ukraine s aspirations toward European integration and its increasing cooperation
with NATO have intensified Russia s security concerns. Energy security and competition over transit
routes have further deepened economic tensions between the parties. Additionally, issues of national
identity, language, and cultural orientation have contributed to internal divisions within Ukrainian
society. The study demonstrates that the conflict is not merely a regional dispute but a complex
phenomenon involving the intersection of global power interests. In the modern system of
international relations, regional conflicts have a significant impact on the global security
architecture. In this regard, the Russia-Ukraine War is not merely a confrontation between two states,
but also an indicator of the transformation of the international system. The roots of the conflict have
been shaped at the intersection of history, politics, and economics.

Furthermore, the article evaluates the broader implications of the conflict for international security
and considers its potential long-term consequences within the evolving global order.

Keywords: Russia-Ukraine war, geopolitics, NATO, energy security, national identity, international
relations, regional conflict

Baku Slavic University, Master's student, Baku, Azerbaijan

E-mail: chingiz.mamedzade.tarlan@gmail.com

Received: 7 February 2026; Accepted: 11 May 2026; Published online: 30 May 2026

© Author(s) 2026. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 Intemational License (CC BY-NC 4.0).

Giris

Miiasir beynoalxalq miinasibatlor sisteminda regional miinaqigalor qlobal tohliikasizlik arxitekturasina
ciddi tosir gdstorir. Bu baximdan, Rusiya-Ukrayna miiharibesi yalniz iki dovlet arasinda bir
garsidurma deyil, hom do beynolxalq sistemin transformasiyasinin gostoricisidir. Sovet Ittifagmin
dagilmasindan sonra Qarbin vo Rusiyanmn beynslxalq alomdoki ragabsti yeni miinaqisalora yol
agmisdir. Ukrayna, hom Rusiya, hom do Qorb iigiin geosiyasi baximdan strateji cshomiyyat kasb edir.
Bu mogqalods, miinaqisonin asas sabablori, xiisusils daxili vo xarici amillor tohlil edilmisdir. Rusiya—
Ukrayna miinaqisesi bu giin do holl olunmadig1 {igiin aktual beynolxalq problemlor sirasinda
qalmaqdadir. Ukrayna isgal edilmis orazilorin geri qaytarimasini talob edir, Rusiya iso homin
bolgoalora genis muxtariyyaot verilmasini vo federativ idaroetma modelinin totbiqini toklif edir. Eyni
zamanda, Rusiyanin enerji resurslarini siyasi tozyiq vasitosi kimi istifado etmosi Qarb dovlotlorinin
ona garsi daha sort addimlar atmasini miioyyon qodor mohdudlasdirir.

Tadqiqat

Rusiya—Ukrayna miinaqisosinin saboblorini {imumilosdirorkon demok olar ki, bu garsidurmanin
yaranmasi vo bugiinkii soviyyayo ¢atmasinda hom daxili, hom do xarici amillor miihiim rol oynay1b.
Daxili amillor baximindan Ukraynanin daxilinde movcud olan parcalanma meyillori digqgat ¢akir.
Tarixon 0lko sagsahil vo solsahil Ukraynasi kimi iki hissayo boliiniib vo bu bdlgolor arasinda ciddi
siyasi baxis forqlori mévcuddur. Sagsahil ohalisi daha ¢ox Rusiyaya meyilli oldugu halda, solsahil
ohalisi Avropaya inteqrasiyani dostokloyib. Hom Rusiya, hom do Qoarb bu forglordon 6z maraqlar
namina istifado edib (Abbasboyli, 2008).

Bununla yanasi, osas sobablor daha ¢ox xarici amillorlo baghidir. Rusiyanin tarixi orazi iddialari,
Ukraynani 6z tosir dairasi kimi gérmasi vo SSRI dagildigdan sonra postsovet mokaninda, o ciimloden
Ukraynada niifuzunu qorumaga ¢aligmasi miihiim rol oynayib. Digor torafdon, Qarbin Rusiya ilo
geosiyasi raqabati, SSRi-nin siiqutundan sonra da davam edon qarsidurma vo postsovet dlkolorindo
tosir ugrunda miibarizo do bu proseso tosir gdstorib (Ofondiyev, 2010). iqtisadi amillor do
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ohomiyyatlidir: Avropanin Rusiya enerjisindon asililigi, Rusiyanin enerji resurslarini siyasi alot kimi
istifade etmasi vo Ukraynanin tranzit 6lko kimi strateji movqeyi miinaqigoni dorinlosdiron faktorlar
sirasindadir.

Rusiya ilo Ukrayna arasinda gorginliyin artmasi bir sira miithiim siyasi vo geosiyasi hadisolorls
baghdir ki, bunlar sonda miihariboys gotirib ¢ixarib. Xiisusilo 2014-cii ildo bas veron Maydan
hadisolori Ukraynada ciddi siyasi vo sosial doyisikliklora sobob oldu vo Viktor Yanukovigin
hakimiyyotdon uzaqlasmasi ilo noticolondi. Bu hadisolorin osas noticolorindon biri Ukraynanin
Avropa Birliyine yaxinlasmaq istigamotinds addimlar atmast ve Qorblo miinasibatlorini
giiclondirmoya ¢aligmasi oldu.

Daxili amillor. Ukraynanin daxilindo mdvcud olan siyasi vo madoni parcalanma miinaqisonin osas
sobablorindon biri kimi ¢ixig edir. Tarixon 6lkonin miixtalif regionlar1 forqli geosiyasi orientasiyalara
malik olmusdur. Qarb vo morkozi Ukrayna daha ¢ox Avropa ilo inteqrasiyan1 dostoklodiyi halda, sorq
vo canub bolgalarinds Rusiya ilo yaxin miinasibatlors iistiinliik verilmisdir (Kuzio, 2015; Baxsaliyev,
2021). Bu forqliliklor 6lke daxilindo siyasi qeyri-sabitliys vo identiklik béhranina sobab olmusdur.
2014-cii ildo bas veron Maydan hadisalori bu daxili ziddiyystlorin kaskinlosmosina gatirib ¢ixardi.
Homin hadisolor naticasindo hakimiyyat doyisikliyi bas verdi vo Ukraynanin xarici siyasot kursu
Qoarba yonaldi. Bu isa 6lko daxilinde méveud olan pargcalanmani daha da dorinlogdirdi (Wilson, 2014).
Xarici amillor. Miinaqisonin osas soboblori arasmda xarici amillor xiisusi yer tutur. ilk névbada,
Rusiyanin postsovet mokaninda tosirini qorumaq siyasati qeyd olunmalidir. Rusiya Ukraynani 6z
tohliikasizlik zonas1 vo strateji maraq dairasi kimi giymotlondirir. Bu yanasma realist beynoalxalq
miinasibatlor nozoriyyasi ¢orgivosindo boyiik giiclorin tohliikkesizlik maraglart ilo izah olunur
(Mearsheimer, 2014; Hasonov, 2010).

Digor torofdon, Qorb dévlotlorinin, xiisusilo NATO vo Avropa Ittifaginin genislonma siyasati
Rusiyanin narahatligina sabob olmusdur. Ukraynanin NATO-ya potensial tizvliiyli Rusiyanin milli
tohliikasizlik maraglart iiciin tohdid kimi gobul edilmisdir (Sakwa, 2015; ©hmadov, 2018). Bu
kontekstdo miinaqiso boyiik giiclor arasinda geosiyasi roqabatin noticosi kimi do qiymatlondirilo bilor.

Iqtisadi va enerji amillori. Enerji siyasoti do miinagisonin miihiim komponentlorindon biridir.
Avropanin uzun miiddst Rusiyadan enerji asililigi vo Ukraynanin asas tranzit 6lke kimi rolu onun
strateji ohomiyyotini artirmisdir. Rusiya enerji resurslarindan siyasi tosir vasitasi kimi istifado etmis,
Ukrayna isa bu sistemdo miithiim movqeys malik olmusdur (Balmaceda, 2013; Qasimli, 2011).

Tarixi va identiklik faktorlar:. Rusiya vo Ukrayna arasinda miinasibatlords tarixi faktorlar da miithiim
rol oynayir. Rusiya Ukraynani tarixon “vahid modoni-sivilizasiya mokaninin” bir hissasi kimi
qiymotlondirir. Bu yanagma Ukraynanin miistaqil milli identiklik quruculugu ilo ziddiyyst toskil edir
vo siyasi garginliyi artirir (Plokhy, 2017).

Noatica

Miihariba beynolxalq hiiququn smaqdan kegirilmasi baximindan da miithiim shomiyyot dasiyir.
Xiisusilo dovlatlorin suverenliyi vo arazi biitovliiyii prinsiplori bu miinaqiso fonunda pozulmusdur.
Bununla belo, beynoslxalq ictimaiyyotin reaksiyasi osason sanksiyalar vo diplomatik tozyiqlorlo
mohdudlasmisdir. NATO vo Avropa ittifaqr 6lkelorinin Ukraynaya verdiyi destok vo Rusiyaya qarsi
tatbiq edilon sanksiyalar beynalxalq giic miinasibatlorinds yeni marhalonin baglangicini géstormisdir,
lakin eyni zamanda, geosiyasi voziyyoti daha da miirokkoblogdirmisdir.
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Krimin Rusiya torofindon ilhaqi vo Ukraynanin sorqinds yaradilmis Donetsk vo Luqansk adli
gondarma qurumlar beynolxalq soviyyado taninmasa da, Ukrayna bu orazilor iizorindo faktiki
nozarato malik deyil va yalniz hiiquqi baximdan suverenliyini saxlayir. Bu voziyyot dovloatlorin orazi
biitovliiyli prinsipinin agiq sokildo pozulmasinin niimunasi kimi giymatlondirilir vo bu problemin
holli istigamatinds indiyadok ciddi naticalor oldo olunmamisdir.

Miihariboyo Avropa vo Conubi Qafqaz 6lkolorinin reaksiyasi forqli olmusdur. Avropa dovlotlori
Ukraynaya yalniz siyasi dostok vermoklo kifayatlonmoyorok, hom do horbi vo humanitar yardim
gostormigdir. Ukraynanin NATO ilo omokdashiginin giiclonmosi onun Avropa tohliikasizliyinds
rolunu daha da artirmigdir. Conubi Qafqaz 6lkalari iso daha ehtiyatli mévqe tutaraq, asason milli
maraqlarimi qorumaga calismigdir. Azorbaycan, Ermanistan va Giirciistanin hor biri bu miinaqisoys
forqli yanagma sorgilomis, xiisusilo enerji tohliikosizliyi vo regional horbi balans mosalalori 6n plana
¢ixmisdir.

Miiharibs naticesinda beynalxalq tohliikesizlik miihiti ciddi sokilde doyismisdir. Yeni horbi-siyasi
ittifaglar formalagmis vo silahlanma yariginin intensivlogsmasi miisahide olunmusdur. Bu tendensiya
xtuisusilo Sorqi Avropa vo Conubi Qafqaz regionlarinda daha gabariq sokilds 6ziinii géstorir. Bundan
olava, enerji siyasotindo do miithiim doyisikliklor bas vermisdir. Rusiya enerji resurslarinin ixracinda
yaranan problemlor Qorb 6lkalorini alternativ monbalor axtarmaga yonoltmis, noticoda global enerji
bazarinda yeni realliqlar formalagmisdir.

Rusiya vo Ukraynanm harbi vo iqtisadi potensiallari arasinda ciddi forqlor mdvcuddur. Rusiya
genigmiqyasli horbi omasliyyatlar aparmaq qabiliyyatino malik giiclii orduya sahibdir. Bununla bels,
doytislorin gedisi gostorir ki, Ukrayna orazisindo uzunmiiddotli miiharibs soraitindo Rusiya ordusu
miioyyan ¢atinliklorlo {izlosir. Bu sobabdon Rusiya daha ¢ox klassik ddyiis strategiyalarina iistlinliik
vermaya ¢alisir, Ukrayna iso 9sason geyri-ononovi, o climlodon gerilla taktikasindan istifads edorok
miiqavimat gostarir. Mitharibanin golocak inkisaf istigamati is9 halo do geyri-miisyyan olaraq qalir.
Miiharibo agir humanitar noticolora sabob olmusdur. Minlorlo insan hoyatini itirmis, milyonlarla
ukraynali gagqin voziyyeotino diismiisdiir. Bir ¢ox sohorlor ciddi dagintilara moruz qalmisdir.
Miinaqigenin dayandirilmasi ii¢lin aparilan danisiglar halslik konkret natica vermomisdir vo mévcud
voziyyot horbi omoliyyatlarin bir miiddot daha davam edo bilocoyini gostorir. Iki xalq arasinda
miinasibatlorin normallagsmasi isa uzun zaman talob edocok vo bu miiharibonin izlori uzun miiddat
yadda galacaqdir.

Miinaqiso artiq yalniz iki dovlot arasinda deyil, daha genis regional vo qlobal sistemin yenidon
formalagmasi prosesi kimi ¢ixis edir. Qarb 6lkalorinin Rusiyaya qarsi totbiq etdiyi sanksiyalar, enerji
siyasotindo  doyisikliklor vo strateji miittofiqliklorin  giiclondirilmasi bu prosesin  asas
elementlorindondir. Ukraynanin NATO {zvliyli mesolosi hom siyasi, hom do tohliikasizlik
baximindan osas giindom mdvzusuna ¢evrilmisdir. Eyni zamanda, qlobal bazarlarda enerji vo orzaq
giymaotlorinda bas veron doyisikliklor digor 6lkoalorin iqtisadiyyatina da tosir gdstormisdir. Humanitar
bohran vo gag¢qin axini iso hom Avropada, hom do qonsu regionlarda sosial-iqtisadi problemlori
dorinlosdirmisdir.

Natico etibarilo, Rusiya—Ukrayna miiharibasi miiasir beynslxalq sistemdo doniis ndqtesi kimi
qiymatlondirilir. Bu miinaqiss beynoalxalq hiiquq va tohliikasizlik mexanizmlorinin bdyiik giiclorin
maragqlart qarsisinda mohdud imkanlara malik oldugunu gostormisdir. Miitharibonin uzunmiiddotli
naticalari qlobal nizamin daha geyri-sabit vo miirokkob xarakter alacagini gdstorir. Bu baximdan,
homin miinaqise yalniz bu giin ii¢lin deyil, golacok nesillorin tohliikesizlik miihitine tesir edocok
miihiim tarixi hadiso kimi doyarlondirilir.
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Tikinti mohsullar1 bazarinda ragabat miihitinin marketing
alatlori asasinda qiymatlondirilmasi

Leyla Quluzadas

Xiilasa. Mbqaloda tikinti mohsullart bazarinda raqabat miihitinin marketing alatlori asasinda
qiymatlondirilmasi masalalori arasdwriliv. Miiasir iqtisadi saraitda tikinti sektoru olka igtisadiyyatinin
inkisafinda miihiim rol oynaywr va bu sahada faaliyyat gostoran miiassisalor arasinda raqabatin
gliclonmasi marketing yanasmalarimin ahamiyyatini daha da artrir. Tikinti mahsullart bazarinda
miiassisalorin ugurlu faaliyyati yalniz mahsul istehsali va satisi ilo mahdudlasmir, hom do bazar
talobinin  diizgiin  oyranilmasi, istehlak¢t  davranisinin  tohlili va raqabat iistiinliiytiniin
formalagdwriimasi ilo baghdwr

Taodgiqatda gostorilir ki, raqgabat miihiti giymat, mahsul keyfiyyati, ¢esid miixtalifliyi, satis kanallari,
reklam faaliyyati, miistari miinasibatlori va brend imici kimi amillorin qarsiliqli tasiri naticasinda
formalaswr. Magalada marketing kompleksinin asas elementlarindan istifada etmakls tikinti mahsullart
bazarinda miiassisalorin ragabat mévqeyinin qiymoatlondirilmasi asaslandwrilir. Eyni zamanda,
miiassisalorin bazarda davamli movge tutmast tigiin miistori yoniimlii siyasat aparmasi, mahsul
keyfiyyatini yiiksaltmasi, satis va kommunikasiya strategiyalarini tokmillosdirmasi zoruri hesab
olunur. Marketing alatlarinin diizgiin tatbiqi tikinti mahsullari bazarinda raqabat qabiliyyatinin
artirllmasina va miiassisalorin bazar movqeyinin méhkamlonmasina sorait yaradir. Belalikla, tikinti
mahsullart bazarinda marketing alatlorindan samarali istifada miiassisalorin raqabat iistiinliiytinii
giiclondirmoakls yanasi, onlarin uzunmiiddatli inkisaf imkanlarini da geniglondirir.

Acar sozlor: tikinti mahsullar: bazari, ragabat miihiti, marketing alatlori, raqabat iistiinliiyii, bazar
movqeyi
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Assessment of the Competitive Environment in the
Construction Products Market Based on Marketing Tools

Leyla Guluzadeh

Abstract. The article examines the issues of assessing the competitive environment in the construction
products market based on marketing tools. In modern economic conditions, the construction sector
plays an important role in the development of the country's economy, and the strengthening of
competition among enterprises operating in this field further increases the importance of marketing
approaches. The successful activity of enterprises in the construction products market is not limited
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only to the production and sale of products, but is also associated with the correct study of market
demand, analysis of consumer behavior and the formation of competitive advantage. The study shows
that the competitive environment is formed as a result of the interaction of factors such as price,
product quality, assortment diversity, sales channels, advertising activities, customer relations and
brand image. The article substantiates the assessment of the competitive position of enterprises in the
construction products market using the main elements of the marketing complex. At the same time, it
is considered necessary for enterprises to conduct a customer-oriented policy, improve product
quality, and improve sales and communication strategies in order to maintain a sustainable position
in the market. The correct application of marketing tools creates conditions for increasing
competitiveness in the construction products market and strengthening the market position of
enterprises. Thus, the effective use of marketing tools in the construction products market not only
strengthens the competitive advantage of enterprises, but also expands their long-term development
opportunities.

Keywords: Construction products market, competitive environment, marketing tools, competitive
advantage, market position
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Giris

Miiasir dovrdos tikinti mohsullar1 bazar siiratli inkisafi vo artan roqabati ilo se¢ilir. Tikinti sektorunun
geniglonmaosi, infrastruktur layihslorinin ¢oxalmasi vo yasayis obyektloring tolobatin artmasi bazarda
foaliyyot gdstoron miiassisalorin sayini artirmisdir. Bu soraitde miiassiselorin ugurlu faaliyysti yalniz
mohsul istehsali ilo deyil, ham do diizglin marketinq siyasatinin qurulmasi ilo baghdir. Ragabat
miihitinin qiymotlondirilmosi miiossisoloro bazardaki roqiblori, qiymot siyasotini, mohsul
keyfiyyaotini, satig kanallarin1 vo reklam faaliyyatini tohlil etmoys imkan verir (Hao vo b., 2024).
Marketing alotlori miiossisonin bazar modvqeyinin giliclondirilmasinds, miistori tslobatinin
Oyronilmasinda va roqabat iistiinliiyilinlin alds olunmasinda miihiim rol oynayir. Qiymat, keyfiyyat,
brend imici, satig sabokasi vo miistori momnuniyyati kimi amillor miiassisalorin raqabaet qabiliyyating
birbasa tosir gostorir. Buna gora do tikinti mohsullar1 bazarinda marketing asasli yanagmalarin totbiqi
miiassisalorin davamli inkisafi ti¢iin vacib hesab olunur.

Tadgiqat

Tikinti mahsullart bazarinda raqabat miihitinin formalasmasina tasir edon asas amillor. Tikinti
mohsullar1 bazarinda roqabot miihiti iqtisadi, texnoloji, toskilati vo marketing amillorinin qarsiligh
tosiri noticasindo formalasir. Bu bazar digor istehlak bazarlarindan forqli olaraq hom fordi alicilara,
hom tikinti sirkotlorino, hom do ddvlot vo 6zal layiholoro xidmot gostordiyi iigiin roqabot daha
miirokkob xarakter dasiyir. Burada miiassisalorin uguru yalniz mohsulun qiymati ilo deyil, hom do
keyfiyyat, etibarliliq, texniki gostoricilor, tochizat sabitliyi, satis sonrasi xidmat vo bazardaki niifuz
kimi amillorlo miioyyon olunur.

Ragabat miihitine tosir edon osas amillordon biri bazar tolobatidir. Tikinti sektorunda aktivliyin

artmasi sement, beton, armatur, keramika, boya vo digor materiallara tolabati yiiksoldir. Tolobatin
artmasi yeni istehsalgilarin bazara daxil olmasina sobab olur vo naticado rogabat giiclonir. Oksing,
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tikinti foaliyyotinin zoiflomasi miiossisalori miistorilori qorumaq li¢lin daha c¢evik giymot vo satis
siyasati totbiq etmoyo macbur edir.

Qiymot amili tikinti mohsullar1 bazarinda miihiim rol oynayir. Boyiikk hocmdo istifado olunan
mohsullarda qiymat forqi alicilarin se¢imindo asas meyarlardan biridir. Lakin miiassisolor yalniz asagi
giymot toklif etmoklo rogabat iistiinliiyii aldo edo bilmirlor. Alicilar mohsulun keyfiyyotini, dasinma
va istifado xorclorini do nazars alirlar. Buna gora do qiymat va keyfiyyat balansinin diizgiin qurulmasi
miiossisonin bazardaki movgeyina birbasa tosir gostorir.

Marketing kommunikasiya vasitolori do roqabotin formalagsmasinda miihiim rol oynayir. Reklam,
sorgilor, sosial media, korporativ saytlar vo moahsul kataloglar1 miiassisonin taninmasina vo miistori
ilo alagalorin qurulmasina kdmok edir. Tikinti bazarinda alicilar mohsullarin texniki xiisusiyyatlori
barado otrafli molumat tolob etdiklori li¢iin miiassisalor yalniz reklam deyil, hom do pesokar vo etibarh
informasiya toqdim etmolidirlor.

Brend imici vo miiassisonin niifuzu da raqabat istiinliiyiinii miiayyan edon asas amillordondir. Etibarli
vo taninmig markalar alicilar torafindon daha ¢ox segilir. Miistori roylori, zomanaot xidmoti vo avvalki
layiholordo istirak miiossisonin bazardaki movqeyini giliclondirir. Eyni zamanda, texnoloji
yeniliklordon istifado edon miiossisolor daha keyfiyyatli, enerji somorali vo ekoloji tohliikosiz
mohsullar istehsal etmoklo bazarda forqlona bilirlor.

Bundan olava, dovlot tonzimlonmasi vo standartlasdirma rogabst miihitinin saglam formalagsmasina
tosir gostorir. Keyfiyyot standartlarina uygun istehsal vo sertifikatlasdirma bazarda etibarlilig1 artirir,
geyri-saglam rogabotin garsisini alir. Notico etibarilo tikinti mohsullar1 bazarinda rogabot miihiti
coxsaxali amillorin tosiri altinda formalasir vo miiassisalorin uguru marketing, keyfiyyaot, texnologiya
vo diizgiin idarsetmo strategiyalarindan asili olur.

ROQABAT
MOHITI

Sakil 1
Tikinti mohsullar1 bazarinda rogabat miihitinin formalagmasina tasir edon osas amillor

Sokildon goriindiiyli kimi, tikinti moahsullar1 bazarinda roqabat miihiti bir amilin deyil, bir nego
istiqgamotin qarsiligl tosiri ilo formalasir. Bazar tolobati miiassisolorin foaliyyot hocmini miioyyan-
lasdirir, qiymaot siyasoti vo mohsul keyfiyyati alicinin se¢im qorarma tosir edir, satig kanallar1 iso
mohsulun olgatanligini tomin edir. Marketing kommunikasiyasi vo brend imici miiossisonin bazarda
taninmasini giiclondirir, texnoloji yeniliklor iso mohsulun forqlondirilmasina imkan yaradir. Tikinti
mohsullar1 bazarinda raqabat miihitinin formalagsmasi1 kompleks prosesdir (Muttvelu vo Kjems, 2021;
Kuruppu vo b., 2019).

Miiassisolor bu bazarda ugur qazanmagq ii¢lin yalniz mahsul istehsalina vo satisa deyil, hom do bazarin
toloblorinin dyranilmasing, miistori davranisinin tohliline, giymat-keyfiyyot balansinin qorunmasina,
samarali logistika sisteminin qurulmasina vo brend etibarinin giiclondirilmasina digqat yetirmalidirlor
(Belaid, 2022; Habert vo b., 2020). Ragabot miihitinin diizgiin qiymatlondirilmasi miiassisalors zaif
vo gilicli toroflorini miisyyonlosdirmoyo, bazar imkanlarindan somoroli istifado etmoyos vo
uzunmiiddatli inkisaf strategiyas1 formalasdirmaga sorait yaradir.
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Marketing alatlori asasinda raqabat iistiinliiyiiniin - qiymatlondirilmasi va bazar mdvgeyinin
miiayyanlaosdirilmasi. Tikinti mohsullar1 bazarinda roqabst istiinliiyliniin qiymatlondirilmasi
miiossisonin bazarda hanst mévqeda dayandigini, rogiblordon hansi cohotlora gora forqlondiyini vo
golocak inkisaf tiglin hans1 marketinq gorarlarinin daha moagsodsuygun oldugunu miioyyon etmoyo
imkan verir. Miiasir bazar soraitindo miiossisolor yalniz mohsul istehsal etmoklo rogabot apara
bilmirlor. Onlarin uguru qiymot siyasotindon, mohsulun keyfiyyotindon, satis kanallariin
genisliyindon, miistori miinasibotlorindon, reklam foaliyyatindon, brend imicindon vo xidmot
saviyyasindan birbasa asilidir. Buna gora do tikinti mohsullar1 bazarinda raqabat {istiinliiyli marketing
alotlorinin kompleks totbiqi osasinda formalasir (©hmadov, 2013; Ohmadov, 2013; Santos vo b.,
2021).

Tikinti mohsullar1 bazarinda roqabot iistiinliiyii oldo etmok ii¢iin miiossisolor miigtori yonimlii
marketing strategiyasi hoyata kec¢irmoalidirlor (Duarte vo Faxina, 2021; Kazimli vo b., 2019; Qafarov
va Quliyev, 2017). Miistori yoniimliiliik yalniz satig aninda miistori ilo miinasibat qurmaq deyil, onun
ehtiyaclarini avvalcodon Oyronmok, uygun mohsul toklif etmok, satisdan sonra olageni davam
etdirmok vo yaranan problemlori operativ hall etmok demakdir. Mohsul keyfiyyati, qiymaot siyasati,
satig kanallari, kommunikasiya foaliyyati, logistika xidmati vo brend imici birlikde miiassisonin
rogabat qabiliyyatini formalasdirir (Mommadov, 2018; ©hmadov, 2017; Yusifova, 2025).

Cadval 1
Tikinti mohsullar1 bazarinda miiassisalorin bazar mévqgeyinin miiqayisali qiymatlondirilmasi

Qiymoatlondirma gostaricisi Yiiksok bazar Orta bazar Z5if bazar
movqeyi movqeyi movqeyi

Bazar pay1, % 25-35 1024 10-dan asag1

Mbohsul ¢esidinin genisliyi, mohsul 8-12 4-7 1-3

qrupu say1

Miistori momnuniyyati, % 85-95 70-84 70-don asag1

Tokrar alig soviyyasi, % 60-75 40-59 40-dan asag1

Satis kanallarinin say1 5 va daha ¢ox 34 1-2

Catdirilma miiddati, giin 1-2 3-5 5 giindon ¢ox

Brend taninmasi, % 70-90 40-69 40-dan asag1

Reklam aktivliyi, illik kampaniya 6 vo daha ¢ox 3-5 1-2

say1

Moanbo: Miisllif torofindon bazar mdvqgeyinin marketing gostoricilori {izro qiymatlondirilmasi
magsadils tortib edilmisdir.

Bu codval miisssisonin bazardaki moévqgeyini 6lgmak iigiin praktik qiymotlondirme ¢orgivasi kimi
istifado oluna bilor. Masolon, ogor miiossisonin bazar payi yiiksokdirso, lakin miistori momnuniyyati
asagidirsa, bu, onun mdvqgeyinin risk altinda oldugunu gostorir. ©ksino, bazar payr halo yiiksok
olmayan, lakin miistori momnuniyyati va tokrar alig gostaricilori yaxsi olan miiassiso golocokdo bazar
payini artirmaq potensialina malik ola bilar.

Marketing alotlori tikinti mohsullar1 bazarinda rogabat iistlinliiyiiniin qiymotlondirilmasi vo bazar
movqeyinin miloyyonlosdirilmasi {i¢iin osas idaroetmo vasitosi kimi ¢ixis edir. Bu gostoricilorin
sistemli tohlili miiossisoyo bazardaki real mévqeyini miioyyon etmoyo, raqiblorlo miiqayisado iistiin
vo zoif toroflorini agkar etmoya vo golocok inkisafli¢iin daha asaslandirilmig marketing gorarlari qobul
etmoyo imkan verir.
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Notica

Tikinti mohsullar1 bazarinda rogabot miihitinin marketing alotlori osasinda qiymaotlondirilmasi
miiossisalorin bazarda movqeyini diizgiin miioyyonlogdirmosi vo davamli inkisaf strategiyasi
formalagdirmasi1 baximindan miithiim shomiyyat dasiyir. Aparilan tohlil gdstarir ki, bu bazarda roqabot
yalniz qiymat amili ilo mohdudlasmir. Maqalonin naticasi olaraq qeyd etmok olar ki, tikinti mohsullar1
bazarinda rogabot miihitinin qiymatlondirilmasi sistemli vo kompleks yanasma tolob edir. Miiossisolor
yalniz mdvcud satis gostaricilorino asaslanmamali, eyni zamanda, bazar doyisikliklorini, istehlak¢i
davranigini vo roqiblorin strategiyalarini da nozors almalidirlar. Rogabot miihitinin diizgiin
qiymatlondirilmasi tikinti mohsullar1 bazarinda foaliyyst gostoron miiossisalorin bazar payimi
artirmasina, mistori loyalligmi giliclondirmasine vo uzunmiiddatli roqabot qabiliyystini tomin
etmasing sorait yaradir.
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Azdrbaycanin Xazaratrafi 6lkalarlo miinasibatlorindd
X9zarin statusu problemi

Aygiin Babayeva

Xiilasa. Xozor danizi, diinya tizra an boyiik daxili su hovzasi olaraq, yalniz cografi baximdan deyil,
ham da beynalxalg hiiquq va siyasat baximindan miihiim strateji ahamiyyato malikdir. Xozorin hiiquqi
statusu problemi Xozoratrafi olkalor — Azorbaycan, Rusiva, Qazaxistan, Tiirkmonistan va Iran
arasinda ¢oxsayli hiiquqi, siyasi va iqtisadi miibahisalora sabab olmusdur. Bu 6lkalor 1991-ci ildon
sonra miistaqilliklorini barpa etdikdan sonra, Xozar danizinin hiiquqi statusunun miiayyanlosdirilmasi
masalasi daha da miirakkablosmisdir.

Mbaqalodo Xozor donizinin statusu moasalasinin tarixi inkisafi vo Xozorotrafi olkalor arasinda
miibahisalarin sabablari aragdiriimig, 1990-c1 illardan etibaran enerji ehtiyatlarinin paylasilmasi ila
bagh yaranan ¢atinliklor vo bu sahada hiiquqi masalalor genis sokilds miizakira edilmisdir. Ayrica,
Xozor doanizinin iqtisadi potensiali va beynalxalq ticaratdaki rolu nazardan kegirilmisdir. Son olaragq,
2018-ci ildo imzalanan Xozar donizinin hiiquqi statusuna dair sazigin ahomiyyati vo galacakda bu
sazigin neca inkisaf eda bilocayi barada fikir yiiriidiilmiisdiir.

Bu maqals, Azorbaycanin Xozaratrafi 6lkalorls miinasibatlorinds Xazorin statusu masalasinin hiiquqi
va siyasi aspektlorini darindon arasdiraraq, bu mévzunun olkanin xarici siyasatina tasivini va
galacakdoki perspektiviarini tagdim edir.

Acar sozlar: Xozor donizi, Xozoratrafi élkalor, Azarbaycanin xarici siyasati, beynalxalg hiiquq, su
hovzalari, hiiquqi miibahisalar, sarhad bolgalor
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The Issue of the Caspian Sea Status in Azerbaijan's Relations
with the Littoral States

Aygun Babayeva

Abstract. The Caspian Sea, being the world's largest enclosed water body, holds significant
geopolitical and economic importance for the five littoral states — Azerbaijan, Russia, Kazakhstan,
Turkmenistan, and Iran. The issue of its legal status has been a longstanding source of legal, political,
and economic disputes among these countries. Following the dissolution of the Soviet Union in 1991,
the determination of the Caspian's legal status became even more complex.
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This article investigates the historical development of the Caspian Sea s status issue and explores the
reasons for disputes between the littoral states, particularly concerning the distribution of energy
resources and the related legal challenges. Furthermore, the economic potential of the Caspian Sea
and its role in international trade are examined. Lastly, the significance of the 2018 Caspian Sea
legal status agreement is discussed, with a focus on how this agreement might evolve in the future.
This paper provides an in-depth analysis of the Caspian Sea status issue in Azerbaijan’s relations
with its littoral neighbors, examining its legal, political, and economic dimensions and assessing its
impact on Azerbaijan's foreign policy and future prospects.
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Giris

Xozar donizi, beynalxalq su hovzalari vo ticarat yollart baximindan miistosna bir shomiyyato malikdir.
Bu su hdvzosi, diinyada an boyiik daxili su hovzasi olmaqla yanasi, hom do bes miixtalif 6lkonin
orazisini ohato edir: Azorbaycan, Rusiya, Qazaxistan, Tiirkmonistan vo Iran. Xozor donizinin statusu
problemi iso bu 6lkslor arasinda mithiim bir miibahiso mévzusu olmusdur. Xozor donizinin statusunun
miioyyonloagdirilmasi, yalniz su hdvzasinin sorhod problemlori ilo bagl deyil, hom ds bu 6lkaslarin
enerji ehtiyatlarinin paylanmasi, otraf miihitin qorunmasi, gomigilik vo horbi tohliikasizlik kimi
masololora da tasir gostarir.

Xazor danizinin hiiquqi statusu masalasinin halli bes sahilyan1 dovlatin diplomatik saylori naticosindo
morhaloli sokildo irolilomisdir. Movcud fikir ayriliglarina baxmayaraq, bu 0&lkoalor regionda
omokdasligin inkisafina maraq gostormis, balanslagdirilmis yanagma iso xiisusilo Azorbaycan
torofindon niimayis etdirilmisdir. Azorbaycanin miiasir diplomatiya tarixindo moaqsodyonlii siyasot
corcivasindo Xozorin statusunun miioyyonlosdirilmasi beynolxalq ohomiyyot dasiyan miihiim
mosalalorden biri kimi ¢ixis edir. Rasmi Baki 6z movqeyindo vurgulamisdir ki, artiq toeraflorin bir
araya golorok movcud vaziyyati va perspektiv imkanlari agiq vo somimi sokildo miizakirs etmasinin
vaxtl yetismisdir vo bu prosesdo hom regional, hom do beynolxalq toskilatlarin faal istiraki zoruridir.

Tadgiqat

SSRi-nin siiqutundan sonra Xozor donizinin sahilinds yeni miistaqil ddvlatlorin formalasmasi bu
hovzanin hiiquqi statusu mosalasini beynalxalq miistoviys ¢ixardi vo Xozoryam 6lkslor arasinda
intensiv miizakirolora sobab oldu. Sovet ittifagmin dagilmas1 Avrasiya mokaninda yeni etnik, siyasi
vo orazi xarakterli miinaqigolorin yaranmasina zomin yaratdi. Bu kontekstdo Xozor regionu miixtolif
dovlatlorin arazi va siyasi iddialarmin toqqusdugu miihiim geosiyasi mokana g¢evrildi (Hiiseynov,
2020). Belalikls, miiasir beynslxalq miinasibatlor sistemindo Xazarin vo onun strafinda formalasan
iqtisadi-siyasi maraqlar kompleksinin dyronilmasi hom nazori, hom do praktik baximdan xiisusi
aktualliq qazandi.

Uzun miiddat arzindo Xozorin hiiquqi rejimi Rusiya ilo Iran arasinda imzalanmis miiqavilolorlo
tonzimlonirdi. Homin razilagsmalara osason, Xozor faktiki olaraq bu iki dovletin tesir dairasine
boliinmiis vo digar 6lkolorin bu su hovzosindon istifadosi mohdudlasdirilmigdi. Sovet dovriindo do

133



Elmi Tadgiqat 6(5), 2026
Scientific Research 6(5), 2026

toroflor arasinda yeni saziglor baglansa da, Xozorin hiiquqi statusu doyismoz qalmisdi vo bu voziyyat
toxminon 70 il davam etmisdir. SSRI dagildigdan sonra iso regionda bes miistoqil dovlot —
Azorbaycan, Rusiya, Qazaxistan, Tiirkmonistan vo Iran — Xozor donizino ¢ix1s oldo edon beynolxalg
hiiquq subyektlorino ¢evrildi. Bu yeni geosiyasi realliq Xozorin hiiquqi statusu mosalasini hor bir
dovlatin milli maraqlar1 prizmasinda yenidon giindoms gotirdi. Oslindo, problem bir torafdon avvalki
tosir dairosini qorumaga g¢alisan qiivvalorlo, digor torofdon iso miistoqillik oldo etmis dovlstlorin
iqtisadi vo siyasi maraqlar1 arasinda yaranmig ziddiyyaotlorin naticasi kimi formalasmis vo naticado
regionda geosiyasi tarazli§1 miioyyan edon asas amillordon birino ¢evrilmigdir.

2001-ci ilin avvalindan etibaron Xazorin hiiquqi statusu mosalosinin halli istiqgamatinde sahilyan
dovlatlorin foaliyyoti daha da intensivlosmisdir. Homin ilin mart ayinda Iran Islam Respublikasinin
prezidenti Mohammad Khatami Moskvaya etdiyi dord giinlik sofor zamani Xozorin statusu
problemini asas miizakirs moévzularindan biri kimi digqotdo saxlamigdir. Sofor ¢argivasinda toroflor
arasinda imzalanan boyannamodo qeyd olunurdu ki, status mosoalosi iizro ortaq movgenin
formalasdirilmasi tigitin amokdasliq genislondirilacak vo ¢oxtorafli goriislorin say1 artirilacaqdir. Eyni
dovrdo Rusiya Federasiyasinin prezidenti Vladimir Putin ilo Tiirkmanistan prezidenti Saparmurat
Niyazov arasinda aparilan danisiglar noticosindo Xozor sammitinin Tiirkmonistanda kegirilmosi
barado raziliq alds edilmisdir (Siileymanov vo Mommodov, 2010; Hasonov, 2002).

Xozorin hiiquqi statusunun miioyyonlosdirilmoasi istigamotindo miihiim addimlardan biri do 23
sentyabr 2002-ci ildo Azarbaycan prezidenti Heydor Oliyevin Moskvaya sofori zamani atilmisdir.
Sofor c¢orgivosindo Azorbaycan vo Rusiya prezidentlori arasinda Xozorin dibinin sektorlara
ayrilmasini nazords tutan miiqavilo imzalanmis vo bununla da Azarbaycanmn Xozordoki simal
sorhadlori tam sokilds doqiqlosdirilmisdir (Bagirov, 2008).

Eyni tarixdo kegirilon moatbuat konfransinda ¢ixis edon Heydor ©Oliyev bildirmisdir ki, ti¢ Xozaryan1
dovlat artiq imumi movge formalagdirmisdir vo bu yanasma digor sahilyani 6lkalor ii¢iin do niimuno
ola bilor. O vurgulamisdir ki, uzun illor davam edon miizakiroalordon sonra oldo olunan variant
beynolxalq hiiququn prinsiplorine vo orta xott metoduna uygun hesab edilir (Sliyev, 2015).

Azorbaycan Xozorin hiiquqi statusu masalosinds ardicil vo pragmatik movqe niimayis etdirmisdir.
Olko asagidaki prinsiplora iistiinliik vermisdir:

- Milli sektorlarin miioyyon edilmasi;

—  Enerji resurslarinin suveren sokilds istismart;

— Regional omokdashgin tosviqi.

Azorbaycanin togabbiisii ilo hoyata kegirilon enerji layiholori — xiisusilo “Osrin miigavilosi” — Xozorin
hiiquqi statusunun praktiki olaraq sektorlar lizro boliinmasini siiratlondirmisdir (Yusifov, 2015;
Mommoadov, 2015).

Xozarin hiiquqi statusu ilo baglh miixtalif yanagmalar mévcud olmusdur:

“Doniz” yanasmasi. Bu yanagsmaya goOro, Xozor beynoalxalq doniz hiiququna osason
boliisdiiriilmalidir. Bu movqge asason Azarbaycan vo Qazaxistan torafindon dostoklonmisdir.

“Gol” yanasmasi. Iran va qismon Rusiya ovvalco Xozorin gol kimi qobul olunmasini vo borabor
boliisdiiriilmasini toklif edirdi (Zonn, 2005). Bu yanasmaya goro, Xozor iimumi istifado obyektidir vo
resurslar ortaq sokildo idaro olunmalidir. Iran vo miioyyan dovrlords Tiirkmonistan bu mévqeyi
miidafio etmisdir (Sliyev, 2017; Kazimov, 2019).

Sektor bolgiisii prinsipi. Azorbaycanin miidafis etdiyi osas model sahilyani dovlotlorin milli sektorlara
malik olmasi idi. Bu model enerji resurslarinin iglonmasi {i¢lin daha alverisli hesab olunurdu.
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Azorbaycan miistoqillik oldo etdikdon sonra Xozorin hiiquqi statusunun miioyyon edilmasi
istigamotindo foal diplomatik siyasot yiirlitmisdiir. Xiisusilo “Osrin miiqaviloesi”nin (1994)
imzalanmasi Xozarin enerji resurslarinin beynolxalq soviyyads istifadesine tokan vermisdir.
Azorbaycanin movqeyinin osas prinsiplori asagidakilardir:

Xozarin milli sektorlara boliinmasi;

Danizin dibinin va sathinin hiiquqi rejiminin farqlondirilmasi;

Enerji resurslarinin miistaqil sokilds islonmasi hiiququ;

Regional amokdasligin giiclondirilmasi.

Bu siyasot naoticosindo Azorbaycan Rusiya vo Qazaxistan ilo ikitorofli saziglor baglayaraq 6z
sektorunun sorhadlorini misyyonlogdirmisdir (Hasonov, 2018). 1990-c1 illordon etibaron Xozorin
statusu ilo bagli ¢oxtorofli danisiglar baslamigdir. Bu danisiqlar uzun miiddot davam etmis vo miixtolif
morhalolordon ke¢misdir. Osas miibahiso movzulari: donizin hiiquqi statusu, enerji resurslarinin
boliisdiiriilmasi, boru komorlorinin ¢okilmasi, ekoloji tohliikasizlik, horbi istirak masalalori. Qeyd
etmok lazimdir ki, Xozor Konvensiyas1 Xozaryani dovlstlor arasinda mévcud olan biitiin problemlori
tam aradan qaldirmir. Masalon, vacib masalalordon biri olan diiz ¢ixis xatlorinin miisyyon edilmasi
qaydalar1 Konvensiyada 6z oksini tapmayib. Bundan slavo, sonadde Xozorin su sahosinin bolgiisii
imumi sokildo miioyyanlosdirilso do, tobii ehtiyatlarla zongin vo asas miibahiso movzusu sayilan dib
vo tokinin boliisdiiriilmosi mosalasi tam hollini tapmayib. Belo ki, Konvensiyanin 8-ci maddosino
asason, Xozorin dibinin vo tokinin boliinmasi beynoslxalq hiiququn timumi qobul edilmis prinsiplori
nozoro alinmagqla, sahilyant vo qarsi-qarsiya yerloson dovlotlor arasinda baglanacaq ikitorafli vo
coxtorafli razilasmalar vasitosilo hoyata kecirilmalidir. Yoni su sothinin bolgiisii Konvensiya ilo
tonzimlonso do, dib vo tokinin bolisdiiriilmasi golocokds dovlstlor arasinda oldo olunacaq oslavo
razilasmalardan asilidir.

Belolikla, biitiin miisbot vo catismayan cahatlari ilo birlikds Xozar Konvensiyasi regionda gorginliyin
azaldilmasinda miihiim rol oynayan, Xozarin hiiquqi statusunun vo hiiquqi rejiminin, Xazaryani
dovlatlorin asas hiiquq va vozifslorinin miioyyon edilmasinds asas hiiquqi baza olan, toraflors bir ¢ox
mosaloni konkret hiiquqi senade dayanaraq hoall etmok imkani veron miihiim beynslxalq hiiquqi
sonaddir (Osgorov, 2024). Danisiqlar zamani toroflor arasinda fikir ayriliqlart olsa da, todricon
kompromisas dogru addimlar atilmigdir.

Natica

Xozorin statusu ilo bagli miibahisolor xiisusilo Sovet Ittifaqmnin dagilmasindan sonra daha da
dorinlosdi. Miistaqillik aldo edon yeni dovlatlor, Xozor donizinin hiiquqi statusunu tokbagina miisyyon
etmoyo ¢alisarkon, bir-birinin maraqlarini ziddiyyatli gérdiilor. Bu dovriin 6nomli masalalorindaen biri,
Xozor donizinin hiiquqi vaziyyatinin neco miisyyaonlosdirilocoyina dair razilagmalarin olmamis
olmasi idi. Xazarin statusunun tayin edilmasi, hom da regionun iqtisadi vo siyasi sabitliyina miisbot
tosir gostoracokdir.

Xozarin hiiquqi statusu problemi Azarbaycan diplomatiyasinin osas istiqgamatlorindon biri olmusdur.
Olko balanslasdirilmis vo pragmatik siyasot yiiriidorok hom milli maraqlarmi qorumus, hom do
regional omokdasliga tohfo vermisdir. 2018-ci il Konvensiyasi bu istigamotdo miihiim nailiyyat olsa
da, proses holo do davam edir. Azorbaycan golocokdo do Xozorin siilh, omokdasliq vo inkisaf
mokanina ¢evrilmosi ii¢lin foal siyasot aparmaga davam edocokdir.
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Qarabag regionunda “Agill kond” konsepsiyasinin tatbiqi:
davamh inkisaf va roqgomsal transformasiya

irado iskondarova

Xiilasa. Maqgalada Qarabag regionunda “Agilli kand” konsepsiyasinin tatbiqi, onun davamli inkisafin
tamin edilmasinds va ragamsal transformasiyanin siiratlondirilmasinda rolu arasdirilir. Isgaldan
azad edilmis arazilords miiasir infrastrukturun qurulmasi, innovativ texnologiyalarm tatbiqi va
sosial-igtisadi  inkisafin  dastoklonmasi  “Agilli  kand” modelinin asas prioritetlori  kimi
qiymatlondirilir. Tadgiqat c¢orgivasinda agilli enerji sistemlori, rogamsal idaraetma, ekoloji
davamlilig, agilli kond tasorriifati vo yiiksak siiratli internet infrastrukturu kimi komponentlorin
regionun inkisafina tasiri tohlil edilir. Homginin, konsepsiyanin kond ohalisinin rifahinin
viiksaldilmasi, masgullugun artirilmast va kanddon sohoro migrasiyanin azaldilmast baximindan
ahamiyyati vurgulanir. Magalada Qarabag regionunda hayata kegirilon pilot layihalorin naticalori va
beynalxalq tacriibalor miiqayisali sakilda qiymatlondirilorak galacaok inkisaf perspektiviori miiayyan
edilir. Natica etibarila, “Agilli kond” konsepsiyasinin Qarabagda tatbiqi regionun iqtisadi dir¢alisi,
sosial inteqrasiyasi va roqamsal ekosistemin formalasmasi tigiin strateji ohomiyyat dasiyir.

Acgar sozlor: agilli koand, Qarabag, raqomsal transformasiya, dayaniqli inkisaf, kond inkisafi,
innovasiya
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Application of the “Smart Village” Concept in the Karabakh
Region: Perspectives on Sustainable Development and Digital
Transformation

Irada Iskanderova

Abstract. The article examines the implementation of the “Smart Village” concept in the Karabakh
region and its role in ensuring sustainable development and accelerating digital transformation. The
establishment of modern infrastructure, the application of innovative technologies, and the support
of socio-economic development in the liberated territories are considered the main priorities of the
“Smart Village” model. Within the framework of the research, the impact of components such as
smart energy systems, digital governance, environmental sustainability, smart agriculture, and high-
speed internet infrastructure on the development of the region is analyzed.

137


https://doi.org/10.36719/2789-6919/58/
https://orcid.org/0009-0007-6462-7442
https://orcid.org/0009-0007-6462-7442

Elmi Tadgiqat 6(5), 2026
Scientific Research 6(5), 2026

The study also emphasizes the importance of the concept in improving the welfare of the rural
population, increasing employment opportunities, and reducing rural-to-urban migration.
Furthermore, the results of pilot projects implemented in the Karabakh region and international
experiences are comparatively evaluated to identify future development prospects. In conclusion, the
implementation of the “Smart Village” concept in Karabakh holds strategic importance for the
economic revitalization of the region, social integration, and the formation of a digital ecosystem.

Keywords: smart village, Karabakh, digital transformation, sustainable development, rural
development, innovation
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Giris

Miiasir qlobal inkisaf morhalosi iqtisadi sistemlorin, sosial strukturlarin vo idareetma
mexanizmlorinin siirotlo rogomsallagsmasi ilo xarakterizo olunur (European Commission, 2019;
OECD, 2020). Bu transformasiya yalniz texnoloji yeniliklorin tatbiqi ilo mohdudlasmir, eyni zamanda
comiyyatlorin inkisaf modelinin koklii sokildo doyismosini do sortlondirir. Xiisusilo XXI osrdo
dayanigh inkisaf moqsodlori gor¢ivesindo resurslardan somorali istifado, regional balansin tomin
olunmasi vo sahor—kond forqlorinin azaldilmasi dovlat siyasatlorinin prioritet istiqamatlarindon biring
cevrilmisdir (UNDP, 2021). Urbanizasiya proseslorinin intensivlogsmasi naticosinds kond orazilorindo
ohali azalmasi, amok bazarmin daralmasi va infrastrukturun zsiflomasi kimi problemlor daha kaskin
sokildo 6ziinli gdstormisdir (Kaur vo Singh, 2020).

Bu tendensiyalar kond inkisafina dair ononovi modellorin miiasir ¢agirislara cavab vermodiyini
gostorir. Belo ki, klassik aqrar yonlimlii inkisaf yanagmalar1 roqomsal iqtisadiyyat, innovasiya asasl
idaroetmo vo yiiksok texnoloji inteqrasiya soraitindo effektivlik baximindan mohdudiyyatloro
malikdir (Gajjar vo Shah, 2021). Natics etibarils, kond orazilorinin inkisafina dair daha ¢evik, adaptiv
vo texnologiya asasli yeni modellorin formalasdirilmas: zorurati yaranmisdir.

Bu kontekstdo “agilli kand” (smart village) konsepsiyasi kond inkisafinin yeni nasil paradigmasi kimi
¢ix1s edir (European Commission, 2019; OECD, 2020). Bu yanasma kond tosarriifati, tohsil, sohiyya,
enerji tominati, noqliyyat vo ictimai idaroetma saholorindo rogomsal texnologiyalarin tatbiqi vasitasilo
kompleks sosial-igtisadi transformasiyani nozordos tutur (FAO, 2022). “Agilli kond” modeli sadoco
texnoloji modernlosmoa deyil, eyni zamanda sosial inkliizivlik, ekoloji dayaniqlihq vo iqtisadi
somaraliliyin inteqrasiyasina asaslanan sistemli inkisaf ¢orcivasidir (OECD, 2020).

Tadgiqat

Elmi odobiyyatda bu konsepsiya ¢ox vaxt “agilli sohor” modelinin kond miihitine adaptasiya olunmus
formasi kimi toqdim edilir (Wang vo Liu, 2021). Lakin kond srazilorinin spesifik xiisusiyyatlori —
asag1 ohali sixlig1i, mohdud iqtisadi diversifikasiya, infrastruktur ¢atismazligi vo kond tosorriifatinin
dominantligt — bu modelin sado kogiiriilmosini deyil, lokal soraito uygunlasdirilmis xiisusi
yanasmanin totbiqini tolob edir (Yilmaz vo Demir, 2020). Bu baximdan “agilli kand” konsepsiyasi
hom texnoloji, ham da sosial-iqtisadi baximdan yerli potensialin aktivlasdirilmasins asaslanan inkisaf
strategiyasi kimi qiymatlondirilir (Kaur vo Singh, 2020). Konsepsiyanin asas moagsadlorindon biri
kond orazilorinds raqomsal ugurumun azaldilmasidir (UNDP, 2021).
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Informasiya-kommunikasiya texnologiyalarmnin genis totbiqi ddévlot xidmotlorinin ol¢atanligini
artirir, idaroetmado soffafligi giiclondirir vo iqtisadi faaliyyatin somaraliliyini yiiksaldir (World Bank,
2023). Eyni zamanda, rogomsal hollorin totbiqi kond tosarriifatinda mohsuldarligin artirilmasina,
resurslarin optimallasdirilmasina vo istehsal proseslorinin avtomatlagdirilmasina sorait yaradir (Li vo
b.,2022). Eyni zamanda, insan kapitalinin inkisafi bu konsepsiyanin osas siitunlarindan biri kimi ¢ix1sg
edir. Tohsil sisteminin roqomsallasdirilmasi, peso bacariglarinin artirilmasi vo innovativ diisiinco
torzinin formalasdirilmasi kond ohalisinin sosial-iqtisadi foalligin1 giiclondirir (FAO, 2022). Bu iso
uzunmiiddatli perspektivdo regionlarin dayaniqli inkisafina miihiim téhfo verir.

Azorbaycan Respublikasinda bu modelin tatbiqi xiisusilo strateji shomiyyat dasiyir. Qarabag vo Sorqi
Zongozur iqtisadi rayonlarinda hayata kegirilon genismiqyasl barpa vo yenidenqurma proseslori
¢argivasindo miiasir inkisaf yanasmalariin totbiqi dovlot siyasotinin asas istigamotlorindon biridir
(Ministry of Agriculture of the Republic of Azerbaijan, 2024). “Bdyilik Qayidis” proqrami yalniz
infrastrukturun borpasini deyil, eyni zamanda, innovativ iqtisadi modelin formalasdirilmasini da
hadoflayir (Quliyev, 2022).

Qarabag regionu tobii va iqtisadi potensial baximindan ytiksok strateji doyors malikdir. Su resurslari,
miinbit torpaqlar, giinos vo kiilok enerjisi imkanlari regionun dayaniqli inkisafli¢iin alverisli oldugunu
gostorir (Zeynalov, 2024). Lakin uzunmiiddatli isgal dovrii bu potensialin istifadssini ciddi sokildo
mohdudlasdirmis, infrastrukturun dagidilmasina vo iqtisadi aktivliyin dayanmasina sobob olmusdur
(Quliyev, 2022). Hazirda iso regionun “sifirdan” miiasir yanagmalar osasinda yenidon qurulmast iigiin
unikal imkan yaranmisdir.

Bu baximdan Zongilan rayonunun Agali kondi “agilli kond” modelinin praktik totbiqinin ilkin
niimunslorindon biri kimi xiisusi shomiyyot dasiyir (Ministry of Agriculture of the Republic of
Azerbaijan, 2024). Burada rogomsal idaroetmo sistemlori, elektron dovlet xidmatlori, “agilli enerji
sobokolori”, miiasir tohsil vo sohiyye infrastrukturu, eloco do innovativ kond tosorriifati
texnologiyalar1 inteqrasiya olunmusdur (Zeynalov, 2024). Bu model yalniz yasayis keyfiyyatinin
yluksoldilmasina deyil, hom do regionun iqtisadi canlanmasina xidmot edon kompleks transformasiya
niimunasidir. Bu proses yalniz fiziki infrastrukturun borpasini deyil, eyni zamanda roaqomsal
idaroetma sistemlorinin qurulmasini, institusional modernlosmani va sosial reinteqrasiyani da shato
edir (Ismayilov, 2023). Ononavi kond inkisaf modellorinin bu miirokkab transformasiya proseslorine
tam cavab vermomasi innovativ yanasmalarin totbiqini zoruri edir.

Elmi problem ondan ibaratdir ki, movcud kond inkisaf mexanizmlori rogomsal iqtisadiyyatin vo
yiksok texnoloji miihitin toloblori ilo tam uygunlagsmir (World Bank, 2023). Bu sobabdon kond
orazilorinin dayaniqli inkisafin1 tomin edon yeni konseptual modellorin islonmesi aktuallagir.
Tadqgiqatin obyekti Qarabag regionunda barpa olunan kond yasayis montogalori, predmeti iso “agilli
kond” konsepsiyasinin sosial, iqtisadi vo institusional tosir mexanizmloridir. Metodoloji baza sistemli
yanasma, miiqayisoli tohlil, struktur-funksional analiz vo beynolxalq tocriibalorin sintezino asaslanir.
Avropa Ittifaqi 6lkeleri, Cin vo Conubi Koreya kimi dovlatlorin “smart village” tocriibalori yerli
soraitlo miigayiso edilorok uygunlasdirilmis inkisaf modelinin formalasdirilmasina imkan verir (Li vo
b., 2022; European Commission, 2019). Qarabag regionunda “agilli kond” konsepsiyasmin totbiqi
miiasir dovrds post-miinaqise orazilorinin yenidon qurulmasi vo dayaniql inkisafinin tomin olunmasi
baximindan strateji shomiyyat dasiyir. Beynolxalq tocriibalor gostarir ki, “agilli kond” modeli kond
vo sohor arasindaki inkisaf forqini azaltmaqla yanasi, rogomsal texnologiyalar vasitosilo sosial-
iqtisadi transformasiyani siiratlondirir (OECD, 2020; European Commission, 2019).

Aragdirmalar siibut edir ki, rogomsal kond tosorriifati vo innovativ idaroetmo sistemlori kond

yerlorinds moahsuldarligin artmasina va resurslardan samarali istifadays sorait yaradir (FAO, 2022; Li
va b., 2022). Eyni zamanda, agilli infrastrukturun totbiqi — xiisusilo yiiksok siiratli internet, roqomsal
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idarsetmo platformalar1 vo avtomatlagdirilmis xidmotlor — regionlarda institusional effektivliyi
yliksaldir (Wang va Liu, 2021; UNDP, 2021). Qarabag regionu kontekstindo aparilan todqiqatlar
gostorir ki, uzunmiiddatli isgal dovrii naticosinds iqtisadi vo sosial sistemlordo ciddi deformasiyalar
bas vermisdir. Bu sobabdon regionun inkisafi ononavi barpa modelindon daha ¢ox innovasiya asasli
transformasiya yanasmasini tolob edir (Quliyev, 2022; Ismayilov, 2023). “Agilli kond” konsepsiyasi
bu baximdan hom iqtisadi canlanma, hom do sosial inteqrasiya ii¢lin effektiv model kimi ¢ixis edir.
Beynolxalq tocriibalors asason, agilli kandlorin inkisafinda yasil enerji, roqomsal idaraetmo vo insan
kapitalinin inkisafi asas dayaq siitunlar1 kimi miioyyan edilir (European Commission, 2019; Kaur vo
Singh, 2020). Cin va digar dlkslords totbiq edilon modellar gostorir ki, texnologiyaya asaslanan kand
inkisafi kond tesorriifatinin modernlogdirilmasine vo regionlarin roqabat qabiliyyastinin artmasina
sobab olur (Li va b., 2022).

Azorbaycan kontekstindo iso dovlot torofindon hoyata kegirilon “agilli kond” togobbiislori kond
tosorriifatinin ~ roqomsallasdirilmasi,  infrastrukturun  yenilonmosi  vo  sosial  xidmotlorin
elektronlagdirilmasi istigamotindo miihiim noticalor vermoakdadir (Ministry of Agriculture of the
Republic of Azerbaijan, 2024). Diinya Bankinin aragdirmalari da gostarir ki, roqomsal transformasiya
kond orazilorinds iqtisadi inkisafin asas harakatverici qlivvalarindon biridir (World Bank, 2023).
Qarabag regionunda “agilli kond” konsepsiyasinin totbiqi miiasir dovrdo Azarbaycanin sosial-igtisadi
inkisaf strategiyasmin miihiim istigamatlorindon biri kimi ¢ixis edir. Post-miinaqiso morholosindo
regionun yenidon qurulmasi yalniz fiziki infrastrukturun borpasi ilo mohdudlasmir, eyni zamanda
rogomsal texnologiyalarin, innovativ idaroetma modellorinin vo dayaniqli inkisaf mexanizmlorinin
inteqrasiyasini tolob edir. Bu baximdan “agilli kond” modeli Qarabagin golocok inkisafinin asas
konseptual yanagmalarindan biri hesab olunur (Quliyev, 2022).

Todqiqat gostorir ki, Qarabag regionunda “agilli kond” modelinin totbiqi kond yerlorinds hoyat
keyfiyyatinin yiiksaldilmasi, iqtisadi foaliyyatin canlandirilmasi vo shalinin dayaniqli moskunlasma-
sinin tomin edilmasi baximindan miihiim shomiyyato malikdir. Regionda hoyata kegirilon layihalordo
alternativ enerji monbalarinin istifadssi, roqgomsal idarsetms sistemlorinin qurulmasi, agilli kond
tosarriifati texnologiyalarmin totbiqi vo ekoloji tarazligin qorunmasi asas prioritet istiqamotlor kimi
miiayyan edilmisdir. Bu yanagsma hom iqtisadi samaraliliyin artirilmasina, ham do otraf miihitin
miihafizosine xidmot edir (Ministry of Agriculture of the Republic of Azerbaijan, 2024). “Agilh
kond” konsepsiyasinin asas komponentlarinden biri raqomsal transformasiyadir. Qarabag regionunda
yuksok siiratli internet sobokalorinin qurulmasi, elektron xidmatlorin totbiqi vo rogomsal idarsetmo
platformalarinin yaradilmasi kond orazilorinds idaroetmonin ¢evikliyini vo effektivliyini artirir.

Natica

Qarabag regionunda “agilli kond” konsepsiyasinin totbiqi post-miinaqise dévriinds regionun yenidon
qurulmasi va dayanigh inkisafinin tomin olunmasi baximindan miihiim strateji shomiyyat dasiyir.
Aparilan aragsdirma gostorir ki, rogomsal texnologiyalarin, innovativ idaroetmo yanagmalarinin vo
yasil enerji hoallorinin inteqrasiyasi regionun sosial-iqtisadi inkisafini siiratlondirir vo kond yasayis
montogolorinin muasir standartlara uygun formalagsmasina sorait yaradir.

Miiayyan olunur ki, “agill1 kand” modeli tokca texnoloji yeniliklorin tatbigi deyil, eyni zamanda insan
kapitalinin inkisafi, mosgullugun artirilmasi, kond tosorriifatinin modernlosdirilmosi vo ekoloji
dayaniqliligin giliclondirilmoesi baximindan kompleks inkisaf yanasmasidir. Roqomsal kond
tosarriifati, elektron idarsetma sistemlori vo alternativ enerji manbalarinin tatbiqi resurslardan daha
somarali istifadayo, mohsuldarligin artmasina vo otraf miihitin qorunmasina imkan yaradir.

“Agill1 kand” konsepsiyasi Qarabag regionunun galocak inkisaf strategiyasinin osas istiqgamatlarindon
biri kimi ¢ixis edir. Bu model regionun iqtisadi dir¢aliging, sosial inteqrasiyasina vo rogomsal
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transformasiyasina tohfo vermoklo yanasi, Azorbaycanda dayamiqli kond inkisafinin yeni
morhslosinin formalasmasma xidmot edir. Uzunmiiddatli perspektivdo bu yanagsma Qarabagin
innovativ, ekoloji vo sosial baximdan dayaniqli regiona ¢evrilmasi ligiin méhkom baza yaradir.
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Azdrbaycanda iqtisadi tahliikasizliyin institusional toaminatinin
qiymatlondirilmasi vo giiclondirilmasi istiqamatlori

Fizuli Korimov

Xiilasa. Bu maqaloda Azorbaycanda iqtisadi tohliikasizliyin institusional taminati kompleks yanasma
ilo gqiymatlondirilir vo onun giiclondirilmasi iiciin asas istigamatlor miiayyanlasdirilir. Movzuya
vanasmada iqtisadi tohliikasizlik yalniz makroiqtisadi sabitlik kimi deyil, hom da doviatin, bazarin va
tonzimlayici institutlarin qarsiliqh isloma qabiliyyati kimi izah olunur. Arasdirmanin asas magsadi
Olkada igtisadi tohliikasizliyi formalasdiran institutlarin hiiquqi bazasini, idaraetma mexanizmlarini,
koordinasiya imkanlarint va faktiki naticalorini bir yerda tohlil etmakdir. Magalodo gostorilir ki,
Azarbaycanda iqtisadi tahliikasizliyin tominatinda morkazlosdirilmis idaraetmo, fiskal ehtiyatlarin
moveudlugu, maliyya sabitliyi alatlori, ragomsal doviat xidmoatlori va strateji planlagdirma
mexanizmlori miihiim rol oynayiw. Bununla yanasi, raqabat miihitinin tam formalasmamasi, doviat
miiassisalorinin yiiksak payi, institusional miistaqillik saviyyasinin yetarinca doarin olmamasi,
naticayoniimlii giymoatlondirma mexanizmlorinin mahdudlugu va bazar institutlarinin zaifliyi iqtisadi
tohliikasizliyin uzunmiiddoatli asaslarini zaifladon amillor kimi ¢ixis edir. Tohlil géstorir ki, igtisadi
tohliikasizlik yalniz resurs bollugu va inzibati nazaratlo qorunmur. Dayaniqli natica iigiin qaydalarin
sabitliyi, nazarat institutlarimin pesakarhigi, dovlat miilkiyyatinin samarali idara olunmasi, saffaflq,
hesabatliliq va 6zal sektorun genislonmasi eyni vaxtda tomin edilmalidiv. Maqalada natica olaraq
ragabat  siyasatinin  giiclondirilmasi, doviat  miiassisalorinin  korporativ  idaraetmasinin
darinlasdirilmasi, investisiya programlarinin natico asasl idara olunmasi, maliyya bazarlarinin
genislandirilmasi va ragamsal idaraetmoanin analitik keyfiyyatinin artirilmasi asas prioritetlor kimi
asaslandiriir.

Acgar sozlar: igtisadi tohliikasizlik, institusional tominat, dovlat tanzimlonmasi, raqabat siyasati, doviat
miiassisalori, maliyya sabitliyi, ragomsal idaraetma
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Evaluation of the Institutional Provision of Economic Security
in Azerbaijan and Directions for its Strengthening

Fizuli Kerimov

Abstract. This article evaluates the institutional provision of economic security in Azerbaijan through
a comprehensive approach and identifies the main directions for its strengthening. In this framework,
economic security is treated not only as macroeconomic stability, but also as the capacity of the state,
the market, and regulatory institutions to function in coordination. The main purpose of the study is
to analyze together the legal basis, governance mechanisms, coordination capacity, and practical
outcomes of the institutions shaping economic security in the country. The article shows that
centralized governance, the availability of fiscal buffers, financial stability instruments, digital public
services, and strategic planning mechanisms play an important role in ensuring economic security in
Azerbaijan. At the same time, an underdeveloped competitive environment, the large share of state-
owned enterprises, the insufficient depth of institutional independence, the limited use of results-
based evaluation mechanisms, and the weakness of market institutions act as factors that weaken the
long-term foundations of economic security. The analysis demonstrates that economic security cannot
be protected only through resource abundance and administrative control. Sustainable outcomes
require the simultaneous provision of stable rules, professional oversight institutions, efficient
management of state ownership, transparency, accountability, and the expansion of the private sector.
As a result, the article justifies the strengthening of competition policy, the deepening of corporate
governance in state-owned enterprises, the results-based management of state investment programs,
the expansion of financial markets, and the improvement of the analytical quality of digital
governance as key priorities.
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Giris

Iqtisadi tohliikasizlik son illor daha ¢ox isladilon anlayislardan birina gevrilib. Amma bu anlayis ¢ox
vaxt ya yalniz makroiqtisadi sabitlik, ya da yalniz milli tohliikasizlik ¢ar¢ivasinda izah olunur. Oslindo
iso mosolo daha genisdir. Iqtisadi tohliikesizlik &lkenin 6z iqtisadi maraqlarin1 qorumaq, xarici vo
daxili tozyiqloro tab gotirmok, strateji saholords kosintisiz foaliyyot gostormok vo sosial sabitliyi
pozmadan inkisafi davam etdirmok gabiliyyatidir. Bu qabiliyyat tokco maliyyo ehtiyatlar ilo
yaranmir. Burada institutlarin neco qurulmasi, neco islomasi vo bir-biri ilo neco oslagolondirilmasi
holledici rol oynayir.

Azorbaycan iigiin bu mévzu xiisusi aktualliq dasiyir. Olko uzun miiddot enerji galirlorinin yaratdig
imkanlar hesabina boyiik fiskal vo investisiya bazasi formalasdirib. Eyni zamanda, global qiymaot
doyismolori, regional geosiyasi risklor, geyri-neft sektorunun dayaniglh genislonmosi, maliyyo
bazarlarmin dorinliyi, dovlst miiassisalorinin iqtisadiyyatda rolu vo rogomsal transformasiya kimi
masalalor igtisadi tohliikasizliyin yeni mozmununu ortaya ¢ixarir. Basqa s6zlo, indi asas sual yalniz
“resurs varm1” deyil. Osas sual budur ki, mévcud resurslar va institutlar uzunmiiddatli dayaniqliga
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neco c¢evrili. Bu baximdan institusional tominat anlayist sadoco ganunlarin mdvcudlugu ilo
mohdudlagmir. Buraya normativ baza, idarsetms orqanlari, nazarat mexanizmlori, maliyys sabitliyi
alotlori, raqabot siyasoti, dovlot investisiyalarinin idars olunmasi, rogomsal gorarverms platformalari
vo dovlot-biznes miinasibatlorinin qaydaya salinmasi daxildir. ©gor bu elementlor pargalanmis
sokildo faaliyyat gdstarirso, iqtisadi tohliikasizlik formal xarakter dasiyir. ©gor bunlar vahid mantiq
lizro isloyirso, onda iqtisadi tohliikosizlik praktik notico verir. MOvzunun miirokkob torofi do elo
buradadir. Bir torofdon, morkozlosdirilmis idareetma siiratli qorar vermays imkan yaradir. Digor
torofdon, haddindon artiq morkozlosms institusional miistaqilliyi zoiflodo, bazar signallarini kdlgads
qoya va qiymatlondirma mexanizmlarini formal saviyyoads saxlaya bilor. Bu sabobdon Azarbaycanda
iqtisadi tohliikesizliyin institusional tominatini qiymatlondirarken yalniz “moévcuddur” va ya
“movcud deyil” yanagmasi kifayot etmir. Daha vacib masalo onlarin funksional giiclinii, icra
intizamini, soffafligini vo naticovermo qabiliyyatini tohlil etmokdir.

Bu moqaloda do asas diggat homin ndqtoys yonaldilir. Mogsad Azorbaycanda iqtisadi tohliikasizliyin
institusional osaslarii sadalamaq deyil, onlarin real islokliyini doyarlondirmakdir. Burada dovlat
tonzimlonmaosi, maliyyas sabitliyi, dovlst miiassisalorinin idars olunmasi, rogabat miihiti, investisiya
planlasdirilmasi vo rogomsal idaroetma kanallar1 vahid ¢ar¢ivado nozardon kegirilir. Noticodo masalo
aydin goriiniir: iqtisadi tohliikasizlik ugurlu idaraetmonin, keyfiyyotli institutlarin vo 6lgiilo bilon
naticalorin birgo mohsuludur (Central Bank of the Republic of Azerbaijan, 2024).

Tadgiqat

Igtisadi tahliikasizliyin institusional mahiyyati va normativ-inzibati ¢ar¢iva. Iqtisadi tohliikosizliyin
institusional tominati o halda formalasir ki, 6lkads iqtisadi qorarlarin gobulunu, icrasini vo nazaratini
tomin edon mexanizmlor vahid sistem kimi iglosin. Bu sistemin i¢indo biidco qaydalari, pul siyasati,
investisiya idaroetmasi, rogabatin qorunmasi, dovlot miilkiyystinin idaro olunmasi, korrupsiyaya
qarsi alatlor vo rogomsal xidmat platformalar1 bir-birindon ayr1 deyil, qarsiligh bagh qurulmalidir.
Tobii resurslara sdykonon iqtisadiyyatda bu masalo daha da hassas olur. Clinki galirin monbayi qisa
miiddotdo giiclii olsa da, institutlar dorin olmadiqda homin galir struktur transformasiyasina ¢evrilmir.
Institusional keyfiyyotin zoifliyi qeyri-neft sektorunda artimi longidir vo iqtisadi tohliikosizlik
anlayisini yalniz cari sabitliklo mohdudlasdirir (Seyfullayev vo Cak, 2025).

Azorbaycanda bu sahonin normativ-inzibati ¢orgivesi son illorde daha sistemli forma alib. Olkenin
orta miiddotli sosial-igtisadi inkisaf giindsliyi iqtisadiyyatin saxalondirilmasi, 6zal sektorun rolunun
artirilmasi, dovlot miisssisalorinds korporativ idaroetmonin giiclondirilmasi, rogomsal idaroetmonin
genislonmosi vo fiskal dayaniqligin qorunmasi kimi xottlor iizorinde qurulub. Bu ¢orgivo gdstarir ki,
iqtisadi tohliikesizlik artiq yalmiz golir toplamaq deyil, hom do homin golirin idars olunma
keyfiyyaotini yiiksoltmak mosalasi kimi dork edilir. Strategiya sonadlorinds geyri-neft artimi, biznes
miihitinin yaxsilasdirilmasi, rogabotin dorinlosdirilmasi vo noticoyOniimlii idarsetmo bir-biring
baglanir (Azorbaycan Respublikasi Prezidenti, 2022).

Bu sistemdo Azorbaycan Respublikasmin Iqtisadiyyat Nazirliyi, Azerbaycan Morkozi Banki, Dovlot
Neft Fondu, Azarbaycan Investisiya Holdingi vo DSvlat Antiinhisar vo Istehlak Bazarina Nozarot
Xidmoti kimi qurumlar ayri-ayri funksiyalar dasiyir. Nazirlik iqtisadi siyasat vo investisiya
istigamotlorini olagolondirir. Markozi Bank giymaot sabitliyi vo maliyys dayaniqlig1 xottini qoruyur.
Dévlot Neft Fondu fiskal tampon rolunu oynayir. AIH iri dévlot miiessisalorinin idaroetmosini
pesokar c¢orcivoyo salmaq tiglin yaradilib. Antiinhisar xidmoti iso bazarda odalstli rogabotin
gorunmasina cavabdehdir. Kagiz tizorinds bu arxitektura kifayot qodor genis goriiniir. Ancaq iqtisadi
tohliikasizlik {i¢iin asas masalo organlarin sayinda deyil, onlarin rol bolgiisiiniin no gador aydin vo
icra qabiliyyatinin na qoadoar yiiksok olmasindadir
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Institusional ¢orgivonin giiclii torofi son illordo dovlot xidmotlorinin sadolosdirilmosi vo
rogomsallagdirilmasi ilo bagli yaradilmig tocriibadir. ASAN xidmot modelinin genislondirilmasi,
vergi vo gomriik prosedurlarinda sadslosdirmo, elektron satinalma elementlorinin genislonmasi vo
monitoring platformalariin totbiqi iqtisadi miinasiboatlordo insan amilini azaltmaga, qorarlarin
izlonmosini asanlasdirmaga vo bozi inzibati risklori zoiflotmoys komok edib. Bu istigamaot iqtisadi
tohliikasizlik baximindan vacibdir. Ciinki masals yalniz xidmat rahatligi deyil. Masalo hom do o qodor
sadadir ki, soffaf prosedur geyri-miioyyonliyi azaldir, geyri-rosmi xarclori agagi salir vo dovlot-biznes
miinasibatini daha prognozlagdirilan edir (International Monetary Fund, 2025).

Cadval 1
Azorbaycanda iqtisadi tohliikosizliyin institusional tominatinin baza siitunlar

Siitun Osas institutlar Miisbat cahat Z5if noqta
Makro-fiskal Morkozi Bank, Dovlot Soklarin yumsaldilmasiNeft golirlorindon asililiq tam
dayaniqliq Neft Fondu, maliyye- {igiin ehtiyat vo gqayda aradan qalxmayib
biidco idaragiliyi bazasi var
Bazar Antiinhisar xidmoti,  Prosedurlar sadalosib, Roagabat orqaninin miistoqil-
tonzimlonmaosi vergi vo gomriik ida-  bozi inzibati manealor liyi vo totbiq giicii yetorli
rogiliyi azalib dorinlikdos deyil
Dovlot AlH, iri DMO-larin Korporativ idaroetmo Miistoqil tizvlor, maraqglar
miilkiyyastinin suralar1 vo audit gilindoaliyi formalasib  toqqusmasi vo sahiblonmao
idara olunmasi mexanizmlori siyasati lizra bosluqlar qalir

Rogomsal idaroet- ASAN, elektron xid-  Siirotli xidmot, molu-  Analitik istifado vo nati-
mo vo xidmotlor  motlor, monitoring plat- mat toplama va izlona- coyoniimlii giymoatlondirma
formalar1 bilirlik artir holo tam sistemlogmoyib

Manba: European Bank for Reconstruction and Development. (2024). Azerbaijan diagnostic 2024
va 2024-2025-ci illar iizra rosmi va analitik sonadlor asasinda miisllif torafindon tortib edilmisdir.

Cadval gostarir ki, Azarbaycanda iqtisadi tohliikasizlik {i¢iin institusional baza zoif deyil. Problem
daha ¢ox homin bazanin darinliyi ilo baglidir. Basqa sozlo, sistemin “morkozi” giicliidiir, amma “oyun
qaydalarinin neytrallig1i” holo tam institutlagmayib. Roqabot miihitinds, dovlst miiossisalorinin
bazardaki davranisinda, maraqlar toqqusmasi mexanizmlorinds vo qorarlarin naticoys goro
Olclilmasinda bu forq aydin hiss olunur (Azorbaycan Respublikasinin Dovlat Statistika Komitosi,
2024). Buna gors do movceud gorgiva iqtisadi tohliikesizliyi qisamiiddstli soklardan qoruya bilir, lakin
uzunmiiddatli struktur dayaniqliq ti¢iin daha dorin institusional yenilonmayo ehtiyac qalir. Bu natico
iqtisadi tohliikasizliyin tokco idaroetma morkozinin giicli ilo deyil, hom do miistoqil vo pesokar
institusional tarazliqla bagli oldugunu gdéstorir (OECD, 2024).

Azarbaycanda institusional tominatin movcud vaziyyatinin qiymatlondirilmasi. Movcud voziyyoto
baxanda ilk digqeat ¢okon magam makroiqtisadi soviyyado dayaniqligin tamamilo zoif olmamasidir.
2024-cii ildo real UDM artim1 4,1 faiz olub, geyri-neft sektoru 6,2 faiz bdyiiyiib, ilin sonunda
inflyasiya 4,9 faiz soviyyasinda qalib va bu gostarici hadof diapazonunda saxlanilib. Eyni zamanda,
birlosdirilmis valyuta ehtiyatlari toxminon 71 milyard ABS dollarina ¢atib. Bu fakt gostorir ki, iqtisadi
tohliikasizliyin ilkin xatti olan makro-fiskal tamponlar igloyir. Yoni 6lko xarici qiymat doyigsmoalorino
vo O0donis balansi tozyiglorino tam agiq voziyyotdo deyil. Ancaq bu dayaniqliq hololik daha ¢ox
toplanmis ehtiyatlara vo morkozlosdirilmis idaroetmo imkanlarina s6ykonir. Ona goro do masalonin
ikinci hissasi, yoni homin sabitliyin institusional dorinliye ¢evrilmasi ayrica yoxlanmalidir
(International Monetary Fund, 2025).
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Maliyyas sistemi iizro monzars qarisiqdir. Bir torofdon bank sektorunda kapital adekvathigi 17,6 faizo
catib, problemli kreditlorin pay1 2,4 faizo diisiib, kredit vo depozit portfellorindo dollarlasma
azalmaqda davam edib. Bu gostoricilor maliyys sabitliyi baximindan miisbat signaldir. Digor
torofdon, olkonin maliyyo bazarlari holo do dayazdir. Avropa Yenidonqurma vo Inkisaf
Banki1 Azorbaycanin maliyya bazarlarimin inkisaf indeksi iizro 38 6lko arasinda 31-ci yerds oldugunu
gostorir vo bunu dorinlik, likvidlik, hiiquqi baza vo investor bazasmin zoifliyi ilo olagolondirir.
Ustolik, bank sektorunda ilk ii¢ bankin paynin yiiksok galmasi roqabot vo risk béliisdiiriilmosi
baximindan olava suallar yaradir. Bu o demokdir ki, maliyys sabitliyi {i¢clin qoruyucu buferlor var,
amma maliyys vasitagiliyinin institusional keyfiyyati vo bazar asasli maliyyalogsma hoalo yetorinco
inkigaf etmoyib.

Biznes miihiti lizro qiymoatlondirmo do ikili monzoro yaradir. Diinya Banki Miiossiso Sorgusunun
2024 naticalorino gora Azarbaycanda idaroetma tocriibalori indeksi 51,7 olub. Bu gostorici region orta
gostaricising yaxin olsa da, yliksok performans niimayis etdiron iqtisadi miihitlor {i¢lin yetorli soviyyo
hesab edilmir. Sorgu hom do gostorir ki, firmalarin 16 faizi geyri-rosmi miiassisalorlo rogabot
apardigini bildirir. Tikinti ilo bagh icazslorin alinmasi orta hesabla 51 giin ¢akir. Riigvat talabi ilo
tizlogon sirkotlorin {imumi pay1 asagi soviyyodo goriinso do, bu, institusional inamim tam
formalagdigini géstormir. Osas problem ondan ibaratdir ki, prosedurlarin bir hissasi sadolosdirilsa do,
bazar davranisini miioyyon edon daha dorin institutlar, xiisusilo idaroetmo keyfiyyati, rogabot vo
uzunmiiddatli maliyyalosmo imkanlar1 eyni siiratlo iralilomir (World Bank, 2024).

Cadval 2
Azarbaycanda iqtisadi tohliikesizliyin institusional vaziyyastinin qiymatlondirma matrisi

Saho Giiclii torof Mohdudiyyat Tohliikasizlik baximmdan

natica
Makroiqtisadi  Artim, inflyasiya no- Dayaniqligin mithiim Qisamiiddatli sabitlik var,
miihit zaroti, ehtiyatlarin hissasi hals do resurs uzunmiiddatli struktur daya-
ylksok soviyyasi tamponlarina baglidir niqliq iso olava islahat tolob
edir

Bank sektoru Kapital vo likvidlik ~ Maliyys bazarlar1 dayaz, Soklara cavab var, lakin
gostaricilori yaxsilagib konsentrasiya yiiksokdir  maliyyslogmonin dorinliyi

mohduddur
Biznes miihiti Bozi inzibati prose-  Idaroetms tocriibalori, Ozal sektorun tohliikesizlik
durlar sadslogib geyri-rosmi raqabat vo yaradan rolu tam geniglonmir
icazo muddatlori
problemlidir
DMO va Korporativ idaroetma Sahiblonma siyasati, Dovlat sektoru sabitlosdirir,
rogabot gilindaliyi mévcuddur miistaqil sura vo bazar amma bazar dinamizmini do
neytralligi zoifdir sixa bilir
Investisiya Formal planlagdirma Performans qiymotlon-  Resurs sofarborliyi giicliidiir,

idaroetmosi  vo monitoring mexa- dirilmasi, ictimai istirak voresursun mohsuldarligi iso tam
nizmlori geniglonir  konar nozarot mohduddur optimallagmir

Moanba: World Bank. (2024). vo 2024-2025-ci illorin rosmi vo analitik molumatlar osasinda miiollif
torafindon hazirlanmigdir.

Bu matrisi oxuyanda osas notico belo goriiniir: Azorbaycan iqtisadi tohliikesizliyi “idaro olunan
sabitlik” morhslasing kegira bilib, amma onu “institusional dayaniqliliq” marhslosine tam gatirs
bilmayib. idars olunan sabitlik o demokdir ki, dovlot soklar1 yumsalda bilir, resurs yonlondira bilir vo
osas sektorlar1 nozarotdo saxlayir (Azorbaycan Respublikasi Iqtisadiyyat Nazirliyi, 2024).
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Institusional dayaniqliliq iso 0 zaman yaranir ki, homin sistem tokco morkazi qorara yox, qaydalarin
sabitliying, bazarin neytral iglomasino, miistaqil nozaroto vo Olgiilo bilon masuliyyato sdykonsin.
Hazirk1 marhalads birinci hisso daha giiclii, ikinci hissa iso daha zoif goriiniir (International Monetary
Fund, 2025).

Dovlot miiossisolori vo rogabot siyasoti bu qiymotlondirmonin on hossas sahasidir. EBRD
sonadlorinds geyd olunur ki, roqabat orqaninin institusional qurulusu tam miistaqillik yaratmir vo iri
dovlot miiassisolorinin, eloca do siyasi olagali iri biznes qruplarinin mdvqeyi 6zal sektorun
genislonmosi ii¢iin kifayot qador agiq saha saxlamir. OECD iso AIH vo portfelinds olan sirkotlor iizro
genis arasdirmada vahid dovlot sahiblonma siyasotinin olmamasini, miisahido suralarinda miistaqil
tizvlorin yoxlugunu, maraqlar toqqusmasi mexanizmlorinin yetorinca agiq vo Umumi hiiquqi
soviyyads formalagsmamasini asas ¢atigmazliglar kimi gostarir. Bu, ¢ox vacib mosaladir. Ciinki dovlot
miiossisalori strateji sabitlik yarada bilor, amma onlarin idaro olunmasi pesokar, hesabatli vo bazar
neytralligina uygun deyilso, eyni miiossisolor iqtisadi tohliikesizliyin monboyindon ¢ox, gizli
institusional riska cevrilir (Ismayilzados vo Bliyev, 2024).

Dovlat investisiya proqramlarinin idars olunmasi vo korrupsiya sleyhino mexanizmlor {izra son
doyisikliklor miioyyon miisbot dinamika yaradir. 2024-cii ildo ddvlet investisiya proqrami
gaydalarinin yenilonmosi layihalorin se¢im, monitoring vo ex-post qiymotlondirilmasi morhalolorini
daha formal ¢orgivoyo salib. Eyni zamanda, 2022—-2026-c1 illor {i¢lin korrupsiyaya qarsi foaliyyot
plan1 iizro monitoring mexanizmi qurulub. Lakin halo do parlament nozarstinin dorinliyi, ictimai
istirak, investisiya naticalorinin ag¢iq performans indikatorlar: ilo Sl¢iilmasi vo soffaf geribildirim
kanallar zoifdir. Yoni sistem resurs soforborliyindas giicliidiir, resursun mohsuldarligini 6lgmokds iso
zoifdir. Iqtisadi tohliikesizlik mohz bu forqin aradan qaldirilmasindan kegir. Ciinki zoif 6lgiilon
investisiya vo formal nazarat uzun miiddotds biidco yiikiinii artirir, bazar siqnallarini tohrif edir vo
tohliikasizliyin institusional asasin1 yumsaldir.

Iqtisadi tohliikasizliyin institusional taminatimn giiclondirilmasi istigamatlari. 11k istigamot rogabot
siyasotinin formal sahoadon ¢ixarilib real bazar davranisini doyison aloto ¢evrilmosidir. Bunun iigiin
antiinhisar orqaninin hiiquqi v toskilati miistaqilliyi giiclondirilmalidir. Tonzimloma salahiyyati ilo
inzibati tabelik arasinda masafs agilmalidir. Ragabat qaydalari tobii inhisarlar vo dovlat operatorlari
da daxil olmagqla biitiin bazar istirak¢ilarina eyni mantiqls totbiq edilmalidir. Bazarin qorunmasi
inzibati yox, institusional neytralligla aparilmalidir. Kigik vo orta sahibkarliq tigiin giris manealorinin
azaldilmasi, lisenziyalasdirma vo icazo mihitinin daha soffaf olmasi, bazar qiymatlorine qeyri-zoruri
tosir edon mexanizmlorin todricon daraldilmasi bu sahodo osas addimlar sayilmalidir. ©ks halda
iqtisadi tohliikosizlik dovlatin giicli ilo saxlanilar, amma bazarin 6ziiniiborpa qabiliyyati zaif qalar
(World Bank Group, 2022).

Ikinci istigamot ddvlot miiossisalerinin idare edilmasindo keyfiyyot dayismosidir. Burada masolo
sadaco 0zoallosdirma deyil. Osas masolo dovlot sahibliyinin moagsadinin agiq sonadds ifado olunmasi,
portfelin niyos dovlot nozaratindo saxlanildigimnin osaslandirilmasi, milli maraq ilo kommersiya
mogsadi arasindaki sorhadin aydin ¢okilmasi vo hor miiossiso iizro natico gdstaricilorinin Olgiilo
bilmosidir. OECD tdvsiyalorindo gostorildiyi kimi miistoqil sura {izvlorinin marhalsli sokildo daxil
edilmosi, maraqlar toqqusmasi gaydalarinin imumi hiiquqi bazada doqiqlosdirilmasi, sura tizvlarinin
pesokar secimi va konsolido olunmus iimumi hesabatliligin tomin edilmasi AIH modelini daha islok
edo bilor. Bu islahatlar aparilmadan dovlot miiossisalorinin institusional rolunu giiclondirmak ¢atin
olacaq. Ciinki tohliikasizlik ii¢lin dovlatin iqtisadiyyatda olmasi kifayot etmir, dovlstin neca sahiblik
etmasi daha vacibdir (OECD, 2024).

Uciincii istiqamot dovlet investisiya idaragiliyinin notico asash sistemo kegirilmosidir. Burada orta
miiddatli xorcloma ¢orgivasinin daha sort islomasi, layiha seciminin vahid meyarlarla aparilmasi,
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texniki-iqtisadi osaslandirmanin keyfiyyotino konar ekspertiza slavo edilmasi vo layiho bitdikdon
sonra tasirin Ol¢ililmasi vacibdir. Dovlat investisiyast tokco “pul ayrildi va icra olundu” mantiqi ilo
yox, “mohsuldarliq no qodor artdi, 6zal sektora hansi signal verildi, sosial vo regional dayanigliga no
komok etdi” suallari ilo miisayiot olunmalidir. Bu sahads performans auditinin, aciq layiha molumat
bazasiin vo dovri xorcloma icmallarinin totbiqi iqtisadi tohliikasizliyi giiclondirar. Cilinki resurslarin
mohsuldarlig1 yiiksalonds fiskal sabitlik do mohkomlonir. ©ks halda hatta boyiik investisiya hacmi
belo tohliikasizlik yaratmir, yalniz idars olunan yiik yaradir (International Monetary Fund, 2025).

Dordiincii istigamoat maliyys vo roqomsal infrastrukturu birlogdiron yeni institusional modelin
qurulmasidir. Bank sektorunun dayaniqligi qorunmaqla yanasi kapital bazarlari, institusional
investorlar, uzunmiiddotli maliyyslogsmo alotlori vo KOB-lara ¢ixis1 genislondiron mexanizmlor
inkisaf etdirilmalidir. Rogomsallagma tokco xidmaotlorin elektronlagmasi soviyyosindo qalmamalidir.
Mbolumat bazalarmin qarsihigh  islokliyi, risk analitikasi, inzibati qorarlarin  molumatla
osaslandirilmasi, elektron satinalmalarda agiq nozarat elementlori vo kibertohliikasizlik standartlar
iqtisadi tohliikosizliyin ayrilmaz hissesino c¢evrilmolidir. Bu model quruldugda hom bazar
istirak¢ilarinin inami artir, hom do dovlstin tonzimloma qabiliyysti daha az xorc vo daha yiiksok
soffafligla isloyir (European Bank for Reconstruction and Development, 2024).

Besinci istigamot institusional keyfiyyoti insan kapitali vo hesabatliliq miihiti ilo baglamaqdir.
Pesokar dovlot qullugu, data ilo islomo bacarigi olan analitik bélmolar, performans indikatorlarini
oxuya bilon idaragilor, ictimai nozarato agiq hesabat formatlar1 vo yerli soviyyads istirak imkanlari
olmadan he¢ bir hiiquqi c¢or¢ivo tam notico vermir. Bu sobobdon iqtisadi tohliikasizliyin
giiclondirilmasi yalniz iqtisadi blokun isi kimi deyil, idaroetma modoniyyatinin yenilonmasi kimi
gobul edilmoalidir. Morkozi gorarvermo ilo yerli icra arasinda oalaqo, dovlot-biznes dialoqunun
institusional kanallari, korrupsiya risklorinin 6l¢lilmasi, maraqlar toqqusmasi iizro agiq qaydalar vo
idaroetmodo rogomsal iz buraxan prosedurlar eyni sistemin hissalori kimi iglomolidir. O zaman
Azorbaycan modeli resurslara sdykonon sabitlikdon qaydaya sdykonon dayanighiga kega bilor. Igtisadi
tohliikesizlik {i¢iin asl keyfiyyot do mohz budur (Isayev vo Alxanova, 2024).

Natico

Azorbaycanda iqtisadi tohliikasizliyin institusional tominati qiymatlondirilonds iki forgli haqiqat eyni
anda goriiniir. Birinci hoqigot budur ki, 6lkads bu sahs ii¢lin ciddi baza formalagib. Makroiqtisadi
tamponlar movcuddur. Fiskal ehtiyatlar, maliyyo sabitliyi alotlori, strateji planlasdirma sonadlori,
rogomsal dovlot xidmatlori vo dovlot investisiyalarini yonlondiron mexanizmlor aktiv isloyir. Dovlot
qisa vo orta miiddatli soklara reaksiya vermok imkanini qoruyub saxlayir. Bu, iqtisadi tohliikesizliyin
ilk morholosi iigiin vacib {istiinliikdiir. ikinci hogigot iso ondan ibarotdir ki, homin baza halo tam
institusional darinliys ¢evrilmayib. Ragabat siyasatinin tatbiq giicili, dovlot miiassisalorinin bazardaki
yeri, sahiblonmao siyasotinin aydinligi, investisiya qararlarinin mohsuldarlq lizra qiymetlondirilmasi,
maliyya bazarlarinin dorinliyi vo miistaqil nozarat mexanizmlori lizra bosluqglar qalir.

Bu sobabdon movzunun asas naticasi belo ifado oluna bilor: Azorbaycanda iqtisadi tohliikasizlik artiq
yalniz resurs bollugu vo inzibati nozarat hesabina tomin edilo bilmoaz. Novboti morholodos tohliikasizlik
qaydalarin sabitliyi, institutlarin miistoqilliyi, bazarin neytrallig1 va gorarlarin natico ilo 6l¢iilmasi
tizorindo qurulmalidir. Gliclondirms istigamatlori do mohz buradan ¢ixir. Rogabot siyasoti daha tosirli
olmali, dovlot miiassisalorinin korporativ idaroetmasi formaldan ¢ixib real hesabatliliq soviyyasine
kegmali, investisiya proqramlar1 natico asasli idars edilmsli, maliyys bazarlar1 genislonmali vo
rogomsal idaroetmo analitik qorar alotino ¢evrilmolidir. Bununla yanasi, maraqlar toqqusmasi,
soffafliq, ictimai istirak vo pesokar dovlst idaragiliyi iqtisadi tohliikasizliyin yardimgi elementi kimi
yoX, birbasa niivasi kimi gobul edilmoalidir. ©gar bu xott ardicil davam etdirilorso, Azorbaycan iqtisadi
tohliikasizliyi makro sabitlik ¢ar¢ivasindan ¢ixarib daha dayaniqli, coxmarkazli vo geyri-neft artimini
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dasiya bilon institusional models ¢evira bilor. Mohz bu halda iqtisadi tohliikasizlik 6lkonin cari
miidafio mexanizmi kimi deyil, uzunmiiddoatli inkisaf qabiliyyoti kimi isloyacak.
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3-4-cii sinif sagirdlorinin yas va psixoloji xiisusiyyatlorinin
tolim miihitinin formalasmasina tasiri

Noazrin Mommadova

Xiilasa. Bu maqalada 3—4-cii sinif sagirdlori iiciin talim prosesinda dastokloyici miihitin nazori
asaslari va tatbiqi modellori sistemli sakilda arasdiril. Miiasir pedaqoji yanasmalar — konstruktivist,
humanist va inkliiziv talim prinsiplori asasinda sagirdlorin akademik nailiyyatlori ils yanasi, onlarin
sosial-emosional inkisafinin da tamin olunmasin vacibliyi asaslandwriliv. Dastaoklayici miihitin fiziki,
psixoloji, sosial va pedaqoji komponentlori elmi baximdan tahlil edilir va bu komponentlorin
qarsiligh alaqgasi vurgulanir. Magalada kooperativ 6yranma, sosial-emosional dyronma (SEL),
diferensial tolim va layiha asasli 6yronma kimi modellarin ibtidai siniflords tatbigi imkanlar
arasdiriw. Eyni zamanda, bu yanasmalarin Azarbaycan tahsil sisteminda kurikulum cargivasinda
tatbiqi vo miiallimin dastaoklayici miihitin qurulmasindak: rolu xiisusi geyd olunur.
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The Influence of Age and Psychological Characteristics of 3rd-
4th Grade Students on the Formation of the Learning
Environment

Nazrin Mammadova

Abstract. This article examines the theoretical foundations and practical models of creating a
supportive learning environment for 3'%-4th grade students. Based on modern pedagogical
approaches — constructivist, humanistic, and inclusive — the study emphasizes the importance of
fostering not only students’ academic achievement but also their socio-emotional development. The
core components of a supportive environment — physical, psychological, social, and pedagogical —
are analyzed, and their interrelated nature is highlighted. The article explores the application of
cooperative learning, social-emotional learning (SEL), differentiated instruction, and project-based
learning in primary education. In addition, the relevance of these models within the framework of the
Azerbaijani national curriculum is discussed.
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Giris

Miiasir tohsil sistemindo ibtidai siniflorde tolimin keyfiyyotinin yiiksoldilmasi, yalniz todris
mozmununun yenilonmasi ilo deyil, eyni zamanda, tolim prosesinin hoyata kegcirildiyi pedaqoji
miihitin xarakteri vo funksionalligi ilo six baglidir. Xiisusilo 3—4-cii sinif morholosi sagirdlorin idrak,
emosional vo sosial inkigsafinda miithiim ke¢id dovrii hesab olunur. Bu morholodo formalagan 6yronmo
vordiglori, Oziinoinam, sosial miinasibatlor vo motivasiya golocak tohsil pillolorindo sagirdin
akademik ugurlarina birbasa tosir gostorir. Mohz bu sobabdon talim prosesinda dastokloyici miihitin
yaradilmasi aktual pedaqoji problem kimi 6n plana ¢ixir.

Toalimdo dostokloyici miihit dedikda, sagirdlorin 6zlarini psixoloji cohatdon tohliikasiz, doyarli vo foal
hiss etdiklori, miallim vo sinif yoldaslart ilo qarsiliglt hormoato vo omokdasliga osaslanan
miinasibotlorin quruldugu pedaqoji mokan basa diisiilir. Belo miihit sagirdlorin sorbost fikir
bildirmasinag, sohv etmokdon ¢okinmodon Gyronmo prosesine qosulmasina vo fordi potensialini {izo
cixarmasina imkan yaradir. Dastokloyici miihit yalniz fiziki soraitlo mohdudlagmir, eyni zamanda,
psixoloji rifah, sosial miinasibatlor vo sagirdyoniimlii pedaqoji yanasmalarin vohdatini ehtiva edir.
Son illords aparilan yerli vo beynalxalq tadqiqatlar gdstarir ki, destokloyici tolim miihiti sagirdlorin
akademik nailiyyatlorini artirmaqla yanasi, onlarin emosional rifahini, maktoba baghiligini va sosial
bacariglarin1 da giiclondirir. Bu baximdan konstruktivist yanasma, diferensial tolim, kooperativ
Oyronma va sosial-emosional dyronmo modellari ibtidai siniflor {i¢iin effektiv pedaqoji vasitolor kimi
giymotlondirilir. Azorbaycan tohsil sistemindo hoyata kegirilon kurikulum islahatlar1 gorgivasinda
sagirdyoniimlii vo inkliiziv mihitlorin togviqi bu mosslonin elmi-nazari osaslarinin daha darinden
aragdirilmasini zoruri edir.

Bu mogalonin moaqsadi 3—4-cli sinif sagirdlori tigiin tolimdo dostokloyici miihitin nozori asaslarini
sistemlogdirmak, onun osas komponentlorini miioyyonlosdirmok vo miixtalif totbiqi modellari tohlil
edorok praktik tovsiyalor irali siirmokdir. Maqalodo, homginin, dostokloyici miihitin yaradilmasinda
miisllimin rolu, pesokar bacariglari va sinifdaxili sosial miinasibatlorin idars olunmasi masalalori do
diqgqet morkozindo saxlanilir.

Tadgiqat

3—4-cii sinif sagirdlorinin yas xiisusiyyatlori. 3—4-cli sinif sagirdlori, adoton, §—10 yas araliginda
olurlar vo bu dovr onlarin inkisafinda xiisusi bir morhalo hesab olunur. Bu yas qrupunun
xlisusiyyatlori hom tolim prosesing, ham da tolim miihitinin formalagdirilmasina birbasa tosir gostarir.
Bu dovrdo usaglarin badonlori siiratlo inkisaf edir, motor bacariglar1 tokmillosir vo onlar kicik vo
boylik azalo harakatlorini daha daqiq idare eds bilirlor. Enerji soviyyalari yiliksak oldugundan dors
zamani aktivliklori vo diqqatleri do artir. Eyni zamanda, sagirdlorin diqqet miiddeti vo yaddas
qabiliyyati avvalki siniflora nisbaton shamiyyatli deracads inkisaf edir, sabab-natico slagalorini daha
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yaxs1 qura, problem hall etma bacariqlarini tokmillogdira vo yeni biliklori daha siiratlo monimsaya
bilirlor (Qadirov, 2003). Dil vo nitq bacariglar1 da bu dévrde 6nomli inkisaf morhoalosindon kegir;
sagirdlor fikirlorini daha diizgiin vo ardicil ifado eds bilir, oxuma vo yazma bacariglar giiclonir, s6z
ehtiyatlar1 genislonir ki, bu da hom tolimdo istiraklarini, hom do sosial {linsiyyotlorini asanlasdirir.
Sosial davranig sahasindo do shomiyyatli doyisikliklor miisahide olunur: sagirdlor qrup daxilinds
omokdasliq etmoay9, dostluq miinasibatlorini qurmaga vo sosial qaydalara riayot etmoyo dyrasirlor. Bu
xlisusiyyatlor onlarin tolim miihitino adaptasiyasini vo dors prosesindo aktiv istirakini tomin edir
(Calabiyev, 2005).

Bu yas dovriinds usaqlarmn inkisafinda mithiim doyisikliklorden biri do montiqi amaliyyatlarin
sistemlogmosidir. Sagirdlor artiq yalniz konkret faktlar1 deyil, onlarin arasindaki olaqslori do dork
etmoyo baslayir, miigayisa, qruplagdirma vo tosnifat kimi omoliyyatlar1 daha siiurlu sokildo yerino
yetirirlor. Bu, onlarin hom riyazi, hom do tobiot elmlori {izro tapsiriqlarda daha ardicil diisiinmosino
sorait yaradir. Eyni zamanda, 3—4-cii sinif sagirdlori metakoqnitiv bacariglarin ilkin formalarini
nlimayis etdirirlor: 6z dyronma proseslorini qiymotlondirma, sohvlorini anlama va diizoltmo meyli
artir.

Emosional inkisaf baximindan bu dévr 6ziliniitonzimlomos bacariqlarinin giiclonmosi ilo xarakterizo
olunur. Usaqlar hisslorini daha adekvat ifado etmoyi, emosional reaksiyalarini nozaratdo saxlamagi
vo sosial situasiyalara uygun davranmagi Oyronirlor. Bu, hom sinifdaxili miinasibatlorin, hom do
miiollim—sagird omokdasliginin keyfiyyatino miisbot tosir gostorir. Bu yasda usaqlar odalot, qayda vo
mosuliyyst anlayislarin1 daha dorindon qavradiqlar iiciin sinif qaydalarinin izahi vo totbiqi daha
samorali olur.

Motivasiya sahosindo do ohomiyyatli doyisikliklor miisahido edilir. Sagirdlor todricon xarici
motivasiyadan daxili motivasiyaya kecid gostorirlor: yalniz miisllimin giymetlondirmesina deyil,
tapsirigin mahiyyotino vo dyronmonin 6ziino maraq formalasmaga baslayir. Bu sobobdon, bu yas
dovriindo sagirdloro mogsodin izah edilmasi, tapsiriglarin mona baximindan osaslandirilmasi vo
naticonin gdriinon olmasi dyronmoni daha eftektiv edir.

3—4-cii sinif sagirdlori li¢lin mithiim xiisusiyyatlorden biri do ictimai miiqayise meylinin artmasidir.
Usaqlar 6z nailiyyatlorini hamyasidlarinin naticolori ilo miiqayise etmoys baslayir vo bu, hom
motivasiya, hom do 6ziinoinam baximindan hassas bir marholo yaradir. Miiollimin fordi yanasmasi,
konstruktiv roy vermasi vo rogabati saglam sokildo yonlondirmasi bu dévrds xiisusi chomiyyaot kosb
edir. Nohayot, bu yas dovriindo usaqlarin mosuliyyat hissi vo miistaqillik tolobati artir. Onlar
tapsiriglart planlagdirmaq, vaxti idaro etmok vo 0z foaliyyatlorine nozarot etmok kimi bacariglar
tadricon monimsayirlor. Bu sababdon, miisallim torafindon verilon kigik layihalar, qrup islori vo fordi
tapsiriqlar onlarin inkisafini destokloyon miihiim vasitalore gevrilir.

3—4-cii sinif sagirdlorinin yas xiisusiyyatlori onlarin tolim prosesino inteqrasiyasi vo tolim miihitinin
dizayni li¢lin nozars alinmasi vacib olan asas faktorlar kimi ¢ixis edir. Miiallimlorin bu xtisusiyyatlori
nozora alaraq dorslori planlamasi vo dyronmoni maraqli, interaktiv vo usaqglarin inkisaf soviyyasino
uygun sakilds tagkil etmasi tadrisin effektivliyini xeyli artirir.

3—4-cii sinif sagirdlorinin psixoloji xtisusiyyatlori. 3—4-cii sinif sagirdlori, toxminon 8-10 yas
araliginda olan usaqlardir vo bu dovr onlarin psixoloji inkisafinda mithiim morhsle hesab olunur. Bu
yas qrupunda usaqlarin psixoloji xiisusiyyatlori hom tolim miihitinin formalagmasina, hom do imumi
inkisaflarina ohomiyyotli tasir gostorir. Bu dovrds usaqlarin emosional inkisafi daha sabit vo miistoqil
olur, 6z hisslorini daha yaxs1 ifads edo bilir vo otraf miihito uygunlagsma qabiliyyatlori artir (Voliyev
vo Mustafayev, 2013; Homzoyev, 2003; ©zimli, 2013). Sosial bacariqlar da inkisaf edir; usaglar qrup
daxilindo amokdasliq etmoyo, dostluq miinasibatlorini qurmaga vo sosial qaydalara riayot etmoyo
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Oyrosirlor. Eyni zamanda, gavrayis vo diisiinmo bacariqlart daha miirokkab soviyyoyo catir, onlar
sobaob-natico olagolorini daha yaxsi basa diisiir vo analitik diistinmo qabiliyystlori inkisaf edir
(Benashvili, 2016). Bu dévrds dil va nitq bacariglar1 da shomiyyatli doracads inkisaf edir; sagirdlor
daha miirokkob climlalor qurur, s6z ehtiyatlarini genislondirir vo fikirlorini daha aydin ifado edirlor
(Kashapov, 2016). Belo bacariqlar onlarin tolim miihitindo daha foal istirakina sorait yaradir.
Homginin, usaqlar 6zlorino qiymot hissini inkisaf etdirir, ugurlarini doyorlondirir vo miisbot
geribildirimlora ehtiyac duyurlar ki, bu da onlarmn tolim motivasiyasini artirir (Shapovalenko, 2005).
Bu yas dovriinds usaqlarin psixoloji inkisafinda diqqat ¢cokon mogamlardan biri do iradi proseslorin
giiclonmosidir. Sagirdler artiq faaliyyatlorini planlasdirmaq, maqsad qoymaq va bu maqgsods ¢catmaq
ticlin ardicil addimlar atmaq bacarigini formalasdirirlar. Onlar tapsiriqlart yarim¢iq qoymamaga,
cotinliklorlo qarsilasdiqda ise alternativ yollar axtarmaga daha meyilli olurlar. Bu xiisusiyyot talim
prosesindo mosuliyyat hissinin artmasina vo miistoqil dyronmo bacariglarinin inkisafina sorait yaradir.
Bu dovrds usaglarda metakoqnitiv bacariglarin ilkin formalar1 meydana ¢ixir. Sagirdlor 6z 6yronmo
proseslorini miisahido etmoyi, hansi tapsiriqlarda ¢otinlik ¢okdiklorini miioyyonlogdirmayi vo 6z
foaliyyotlorini qiymotlondirmoyi Oyronirlor. Bu bacariqlar onlarin hom tolim strategiyalarini
se¢moasing, hom do 6z nailiyyatlorini daha obyektiv doyarlondirmasine imkan yaradir.

Psixoloji inkisafin miihiim istigamotlorindon biri do emosional empatiyanin giiclonmosidir. Usaqlar
homyasidlarinin hisslorini daha yaxs1 anlamaga baslayir, sosial situasiyalarda bagqalarinin
emosiyalarini nozora alaraq davranirlar. Bu, hom qrup isindo omokdasligi, hom do sinif daxilindo
miisbat sosial atmosferin formalasmasini dastokloyir.

Nohayat, 3—4-cii sinif sagirdlori {i¢iin xarakterik olan psixoloji xiisusiyyatlorden biri do emosional
tohliikasizlik ehtiyacinin yiiksok olmasidir. Usaqlar miisllimin miinasibatina, sinifdoki sosial iqlimo
vo Ozlorinin qobul olunma hissino qarsi hassasdirlar. Tohliikasiz vo dostokloyici miihit onlarin hom
tolim motivasiyasini, hom da psixoloji rifahini giliclondirir.

Belaliklo, 3—4-cii sinif sagirdlorinin psixoloji xlisusiyyatlori tolim miihitina uygunlagmalarini, dors
prosesindo aktiv istiraklarmi vo sosial inteqrasiyasini tomin edon osas faktorlar kimi ¢ixis edir.
Miisllimlarin bu xiisusiyyatlori nozors alaraq dors miihitini togkil etmasi tadrisin effektivliyini xeyli
artirir.

Tolim miihitinin formalasmasinda yas va psixoloji xtisusiyyatlorin rolu. 3—4-cii sinif sagirdlorinin yas
va psixoloji xiisusiyyatlori tolim miihitinin togkili vo dors prosesinin effektivliyi liciin mithiim rol
oynayir. Bu yas qrupunda usaqlarin digqeot miiddoti, enerji soviyyasi, motivasiya vo sosial bacariqlari
onlarin dorsa aktiv sokilds qosulmasina birbasa tosir edir. Tolim miihitinin somoarali formalasdirilmasi
tclin fordi yanagmanin totbiqi vacibdir; miiallimlor sagirdlorin fordi dyronmo torzlorini, maraq
sahalorini vo gabiliyyatlorini nazars alaraq dors planlarini hazirlamalidirlar.

Dors metodlar1 vo todris vasitalori do usaqlarin yas vo psixoloji xiisusiyyatlorine uygun secilmolidir.
Oyunlar, qrup islori, vizual vo praktiki materiallar sagirdlorin 6yronms prosesine maraq yaratmaq vo
onlarin diggatini colb etmok li¢iin effektiv vasitolordir (Kashapov, 2016). Eyni zamanda, emosional
vo sosial dostoyin tomin edilmosi tolim miihitindo psixoloji tohliikasizliyi artirir vo usaqlarin 6z
fikirlorini sorbast ifado etmasino, homyasidlari ilo omokdasliq etmasine imkan yaradir (Berk, 2013).

Motivasiya masalasi do tolim miihitinde miithiim shomiyyast dasiyir. Usaqlarin ugurlari qeyd edilmali,
misbot geribildirim ilo tosviq edilmoli vo maraq yaradan foaliyyotlorlo dors prosesi
zonginlogdirilmalidir. Bu, onlarin dyronmaye maragmi artirir, dors zamani foalligimi yiiksaldir vo
noticodo akademik nailiyyatlori yaxsilagdirir.
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Beloliklo, 3—4-cii sinif sagirdlorinin yas vo psixoloji xiisusiyyatlori tolim miihitinin qurulmasinda asas
faktorlar hesab olunur. Miiallimlorin bu xiisusiyyatlori nazare alaraq dors miihitini togkil etmasi vo
pedaqoji strategiyalari uygun sokildo totbiq etmosi todrisin keyfiyyotini vo sagirdlorin dyronmo
motivasiyasini xeyli artirir.

Tolim miihitinin optimallasdirilmast iizra takliflor. 3—4-cii sinif sagirdlorinin yas vo psixoloji
xlisusiyyatlorini nozors alaraq tolim miihitinin optimallasdirilmasi dorsin eftektivliyini artirmaq iigiin
vacibdir. 1k olaraq, miiollimlor dors planlarmi usaqlarin diggot miiddotina vo &yronmo
qabiliyyatlorino uygun sokildo hazirlamalidirlar. Masalon, qisa vo ardicil foaliyyat bloklari, praktiki
mosgalalor vo vizual materiallarin istifadesi usaqlarin dors zamani digqgetini vo maragint artirir
(Santrock, 2014).

Ikincisi, tolim miihitindo sosial-emosional dostayin tomin olunmasi sagirdlorin dziinii ifade etmo vo
omokdasliq bacariglarini inkisaf etdirir. Usaglarin miisbot geribildirimlo togviq edilmasi, homginin,
ugurlarmin gqeyd edilmasi onlarin motivasiyasini artirir vo dars prosesindo aktiv istirakini tomin edir
(Sigelman vo Rider, 2014).

Ucgiinciisii, dyronma faaliyyatlori interaktiv vo maraq doguran olmalidir. Oyunlar, qrup islori, layiholor
vo praktiki foaliyyotlor sagirdlorin yaradiciliq vo problem hall etmo bacariqlarini inkisaf etdirir,
homginin, tolim miihitino adaptasiyasini asanlasdirir (Elkonin, 2005).

Dordiinciisii, miiollimlor fordi yanasma totbiq etmoli vo usaqlarin fordi gabiliyyastlorini, maraqlarini
vo dyronma torzlorini nazars almalidir. Bu, ham ytiksok bacariqli, ham da alava dastays ehtiyaci olan
sagirdlorin dors prosesindo istirakini tomin edir (Giiven, 2007).

Natico etibarils, 3—4-cii sinif sagirdlorinin yas vo psixoloji xiisusiyyotlorine uygun qurulmus tolim
miihiti onlarin dyronms motivasiyasini artirir, sosial bacariglarini inkisaf etdirir vo akademik
nailiyyatlorini yiiksoldir. Miisllimlorin pedaqoji strategiyalar1 diizgiin se¢gmosi vo dors miihitini
optimallasdirmasi tohsilin keyfiyystino shomiyyatli tohfs verir.

Natico

3—4-cii sinif sagirdlorinin yas vo psixoloji xilisusiyyatlori onlarin tolim miihitino adaptasiyasi, dors
prosesindo foal istiraki vo sosial inkisafi {iclin asas rol oynayir. Bu yas dovriindo usaqlarin badon vo
motor bacariqlari, digqat miiddoti, yaddas vo gavrayis qabiliyyatlori siiratlo inkisaf edir, bu iso dors
zamani onlarmn dyrenma faaliyyotloring birbasa tosir gdstorir (Ozdemir, 2010). Homginin, dil va nitq
bacariglarinin inkisafi sagirdlorin fikirlorini ifads etmasini, suallar vermosini vo homyasidlar ilo
omokdasliq etmosini asanlasdirir.

Psixoloji xiisusiyyotlor do tolim miihitinin formalagsmasinda miihiim ohomiyyat dasiyir. Bu yas
grupunda usaqlarin emosional sabitliyi, 6zlino inami, sosial miinasibotlordo omokdasliq bacariglari
vo motivasiya soviyyosi todrisin somoroliliyino tosir edir. Miisllimlorin sagirdlorin  fordi
xlisusiyyetlorini nazaoro alaraq dors miihitini togkil etmasi vo pedaqoji strategiyalart uygun totbiq
etmasi tolim prosesinds ugurlari artirir.

Tolim miihitinin optimallasdirilmasi iigiin bir ne¢o asas tovsiys toqdim edilo bilor:

1. Fordi yanagsma: Miiollimlor sagirdlorin fordi dyronmao torzlorini, qabiliyystlorini vo maraqglarini
nozors alaraq dors planlarini hazirlamalidirlar. Bu, hom yiiksok bacarigli, hom do olavo dostoyo
ehtiyaci olan usaqglarin dors prosesine inteqrasiyasini tomin edir.
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Interaktiv vo maraqli foaliyyotlor: Oyunlar, layihalor, qrup isleri vo praktiki mosgololor usaqlarmn
Oyronma motivasiyasini artirir vo onlarin yaradiciliq vo problem hall etma bacariglarini inkisaf
etdirir.

Sosial vo emosional dostok: Usaqlarin miisbat geribildirimlo tosviq edilmasi, ugurlarinin qeyd
olunmasi vo emosional dostoyin tomin edilmasi onlarin dars prosesinda aktiv istirakini vo sosial
bacariglarini inkisaf etdirir.

Motivasiyanin artirilmasi: Tolim miihiti sagirdlorin maraqlarina va yas saviyyaloring uygun toskil
olunmali, qisa va ardicil faaliyyat bloklar ilo dars planlanmalidir. Bu, digqqstin comlonmasini vo
Oyronmaoyo maragi artirir.

. Miiasir todris vasitolarinin istifadesi: Vizual materiallar, texnoloji vasitalor vo praktik maggalolor

sagirdlorin 6yronmoye maragmi yiiksaldir, tolimi daha interaktiv vo effektiv edir.

Notico etibarilo, 3—4-cii sinif sagirdlorinin yas vo psixoloji xiisusiyyatlorini nozoro alaraq dors
mithitinin optimallagdirilmasi todrisin keyfiyyotini ohomiyyatli doracodo yiiksaldir, sagirdlorin
Oyronma motivasiyasini artirir vo sosial inteqrasiyasini tomin edir. Miiallimlorin bu xiisusiyyatlori
nozors alaraq dors prosesini planlamasi vo tolim miihitini diizglin qurmasi tohsilds ugurun agar1 hesab

olunur.

Iddabiyyat

1. Benashvili, .M. (2016). Psikhologiya i pedagogika tsifrovykh tekhnologii. Aspekt-Press.

2. Berk, L. E. (2013). Child Development. Pearson Education.

3. Calabiyev, N. Z. (2005). Usaq psixologiyasi. Maarif.

4. Elkonin, D. B. (2005). Yas Psikolojisi. Nobel Yaym Dagitim.

5. Ozimli, Q. E. (2013). Inkisaf. yas va pedaqoji psixologiyanin miiasir problemlari. Maarif.

6. Giiven, M. (2007). Cocuk ve Ergen Psikolojisi. istanbul: Nobel Yayin Dagitim.

7. Homzoyev, M. ©. (2003). Yas va pedaqoji psixologiyanin asaslari. Maarif.

8. Kashapov, M. M., & Poshekhonova, Yu. V. (2016). Psikhologiva obucheniya vzroslykh.

9.

Praktikum. YarGU.
Qadirov, ©. ©. (2003). Yas psixologiyasi. Maarif.

10. Ozdemir, M. (2010). Gelisim Psikolojisi. Pegem Akademi.
11. Shapovalenko, L.V. (2005). Vozrastnaya psikhologiya (Psikhologiya razvitiya i vozrastnaya

psikhologiya). Gardariki.

12. Santrock, J. W. (2014). Children. McGraw-Hill Education.
13. Sigelman, C. K., & Rider, E. A. (2014). Life-Span Human Development. Cengage Learning.
14. Valiyev, M. V., & Mustafayev, A. M. (2013). Inkisaf va yas psixologiyasi. Maarif.

155



Elmi Tadgigat
May 2026, Cild: 6, Say1: 5,s. 156-167

Scientific Research
May 2026, Volume: 6, Issue: 5, pp. 156—167 @
DOI: https://doi.org/10.36719/2789-6919/58/156-167

Optimizing Managerial Decisions in
Marketplaces Using DSS

Gunel Mammadova

Abstract. The article examines the implementation of a decision support system (DSS) in a
marketplace company as a strategic tool for moving from fragmented analytics to integrated, end-to-
end management of data, predictive models, and business rules. Based on the materials of a
dissertation study, the paper reworks the project logic of a target DSS designed for a platform-based
business environment.

The proposed system covers three key decision-making areas: dynamic pricing, inventory
management, and personalization of user search results. These areas are considered not as isolated
functional modules, but as interconnected components of a unified managerial decision loop.
Particular attention is paid to the calculation component of the project, including the assessment of
the annual economic effect, investment costs, net present value, three-year return on investment, and
payback period. The analysis demonstrates that an integrated DSS can generate not only direct
financial benefits, but also a broader managerial effect. This effect is achieved through shorter
decision-cycle times, more consistent KPI interpretation, improved coordination between
departments, and a reduced share of manual adjustments in operational processes.

The scientific and practical significance of the article lies in interpreting DSS not merely as an IT
solution or analytical dashboard, but as a managerial infrastructure of the marketplace. Such
infrastructure connects forecasting, optimization, organizational responsibility, and performance
control. The findings suggest that the successful implementation of DSS requires not only
technological readiness, but also data governance, transparent business rules, and clear ownership
of decisions. Therefore, DSS becomes a mechanism for increasing both economic efficiency and
managerial maturity in digital platform companies.
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Marketplace-lords DSS vasitasils idaraetmod
gararlarinin optimallasdirilmasi

Giinel Mammodova

Xiilasa. Moaqaloda marketplace sirkatind> qorarlarin dastoklonmasi sisteminin (DSS) tatbiqi
parcalanmis  analitikadan verilonlorin, prognozlasdirici modellorin va biznes qaydalarinin
inteqrasiya olunmus, tam dovri idara edilmasina kegid ticiin strateji alat kimi arasdirilir. Dissertasiya
tadgigatinin materiallart asasinda platforma tipli biznes miihiti ii¢iin nazorda tutulmus hadaf DSS
layihasinin mantiqi yenidan islonmigdir.

Toklif olunan sistem qarar gabuletmasinin ii¢ asas istiqamatini ahato edir: dinamik qiymatqoyma,
ehtiyatlarin idara olunmasi va istifadagilorin axtaris naticalorinin fordilasdirilmasi. Bu istigamatlor
ayri-ayri funksional modullar kimi deyil, vahid idaraetma qararlar: dovriiniin garsiligh alagali
komponentlori kimi nazardan kegirilirv. Layihanin hesablama komponentina xiisusi digqat yetirilmigdir
ki, bura illik igtisadi effektin, investisiya xarclorinin, xalis cari dayarin (NPV), ii¢illik investisiya
galirliliyinin (ROI) va geriodomo miiddatinin qiymoatlondirilmasi daxildir. Tohlil gostorir ki,
inteqrasiya olunmus DSS yalniz birbasa maliyya faydalart deyil, hom da daha genis idaraetmo effekti
yvarada bilar. Bu effekt qarar qabuletma dovrlorinin qisalmasi, KPI géstoricilorinin daha ardicil
interpretasiyasi, sobalararasi koordinasiyanin yaxsilasmast va amaliyyat proseslorinda al ilo edilon
diizalislorin paymmin azalmast hesabina alda olunur.

Mbagalonin elmi va praktiki shamiyyati DSS-in yalniz IT halli va ya analitik panel deyil, marketplace-
in idaraetma infrastrukturu kimi sorh edilmasindadir. Belo infrastruktur prognozlasdirmani,
optimallasdirmani, taskilati mosuliyyati va foaliyyato nazarati birlosdirir. Todqiqatin naticalori
gostarir ki, DSS-in ugurlu tatbiqi yalniz texnoloji hazirliq deyil, ham do malumatlarin idara olunmasi,
saffaf biznes qaydalari va qararlarin qabuluna géra aydin masuliyyat bolgiisii talab edir. Belalikls,
DSS ragamsal platforma sirkatlorinda hom iqtisadi somaraliliyin, ham da idaraetma yetkinliyinin
artiriimasi mexanizmina ¢evrilir.

Acar sozlor: qorarlarin  dastoklonmoasi sistemi, marketplace, decision intelligence, dinamik
qiymatqoyma, ehtiyatlarin idara olunmasi
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Introduction

The appearance of marketplaces on the retail e-commerce scene has brought changes in the format of
making managerial decisions. Information available to classic retail managers on a periodic basis,
through the manager’s experience and regular product flow — has been substituted by information
stream coming to platform managers on an ongoing basis: from search queries to sellers’ comments
on promotions. This information flow includes a vast array of data presented in different formats:
clicks, product cards, available volumes of products in stock, delivery terms, competitor’s prices,
customer reviews, information about returns and a variety of other parameters. The crucial resource
of an online marketplace is not just the mass of transferred data, but the ability to process information
in real time and make economic decisions that bring benefit to all participants of the platform, without
compromising their interests.
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In today's competitive retail environment, Strategic Decision Support Systems (DSS) are increasingly
important. DSSes don't exist to substitute managers but to provide a more informed, reproducible and
verifiable decision process where possible. For a marketplace, price, offerings and search results all
form an interwoven system where a simple increase in price could lead to higher demand whilst
putting warehouse(s) under greater pressure to fulfill orders. A promotional manoeuvre that increases
conversion rates may also increase returns for some products. Optimizing inventory to reduce losses
in one area of the business may require coordination with other functions such as forecasting and
marketing. As such, the most advanced DSSes support not one but multiple decision processes that
need to be aligned in order to make optimal business decisions.

This article is the continuation of the author’s previous study on developing an independent scientific
and practical interpretation of the results of the dissertation study, and on developing a calculation
model for determining the effectiveness of implementing an integrated DSS in a marketplace
company. The article differentiates from the dissertation text in organization of material. Unlike in
the dissertation text the material was organized according to chapters of a qualification paper, in this
article it is organized in accordance with a journal publication logic, namely, after formulating a
problem, one describes a methodology, then develops solution architecture, implements an algorithm,
and finally shows economic result (Ecommerce Europe, & Amsterdam University of Applied
Sciences, 2024; European Commission, 2026; MacKay & Weinstein, 2022).

What are the conditions for the implementation of DSS in the marketplace to be economically
efficient? How to achieve the calculated effect in practice? To answer these questions, it is necessary
to combine the technologies, organizational and financial analysis. The article discusses conditions
for implementing DSS in the marketplace and corresponding mechanisms to achieve calculated
efficiency, analyzing models, ROI, and technical architectural elements - the elements without which
efficiency is formal.

Research

The article is based on case-oriented modeling of a large marketplace company as well as on
calculated scenario for DSS implementation. This method is relevant in a situation when internal
operational platform data are absent, but a viable evaluation model is needed. The calculation is not
an audit of a particular company, but rather it is illustrated with real economic logic, typical for large
marketplaces with developed logistics, advertising and analytical environment. The empirical logic
of unified DSS, therefore, consists of three levels of analysis: First, the problems of the current DSS-
loop are elaborated on, including the use of fragmentary metrics, delays, low connectivity among
pricing, inventory, and personalization, as well as low transparency of manual adjustments. Second,
a vision for a target DSS is concretized by elaborating on several layers and organizational roles
needed to achieve these objectives. Third, the effects are concretized for key areas such as margin by
pricing decisions, avoidance of inventory losses, contribution of personalized ranking, and savings in
organizational time.

Using standard investment analysis methods (ROI, NPV, payback period) to assess DSS’ investment
efficiency. In addition to that, an attempt is made to calculate the managerial benefit received from
using DSS — not just in terms of cash flow, but also in terms of quality of management and control
(not immediately reflected in financial statements) — such as shortening the decision cycle, aligning
KPIs, tracking number of overrides etc.

The methodology is characterized by a cautious attribution of the effect. Every improvement in the

margins or conversions by the DSS cannot be attributed solely to the DSS, as other factors — such as
market conditions, seasonality, team actions or assortment — may have contributed to the
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improvement. As such, the calculation is based on the principle of a verifiable effect, i.e. first the
potential size of the improvement is determined and then an attribution coefficient or a conservative
rounding is applied in order to ensure the stability of the developed model and to avoid overestimating
the results.

Diagnosis of the Managerial Problem. There are already a wealth of data and an array of analytical
tools at your disposal. What you can’t have is time to set everything up from scratch. This means that
you don’t need to start entirely from scratch. Unlike many retailers, you won’t have to build an entire
data organization from the ground up. Instead, you can build on what is already there, improving it
to overcome existing issues such as analytical abundance unbacked by managerial consistency.
Reports, models and dashboards will already exist but different parts of the organization will have
different versions of the ‘truth’ — different KPIs driving different perspectives on the same activity
(Ailawadi & Farris, 2017; Gupta et al., 2022; Stalidis et al., 2023). Commercial, Supply Chain,
Marketing, Product and Finance all want to make better decisions faster. They need help to collaborate
and to agree on the true attribution of results.

The riskiest overlap is among three parts of the stack: pricing, inventory and personalization. Framed
this way, each module can seem locally optimal while harming overall performance. The pricing
module might shine by offering a better price and increasing sales, only to not realize the risk when
inventory runs low. Personalization might seem brilliant when it gets your products in front of users
most vulnerable to your weaknesses — though that’s not the same as most reliable to buy from you.
And while the warehouse logic will say that your stacks are at the perfect level, the promotional logic
might say, “we need to have more of those on the shelf!” or the advertising logic might say that traffic
is down this month, so you must discount more. Managing these parts of the stack separately robs
your platform of profit, hurts your customers’ experience, and wastes the time of your best managers.
The second problem with taking a longer time to act on an analytical conclusion is that insights have
a limited shelf life in an extremely dynamic platform. In the time it takes to transfer a decision into
the business process, the insight could have lost its economic value. This is especially the case in a
marketplace environment where demand, competitor’s prices, product availability and seller behavior
are all constantly changing. Therefore, the DSS must include a prediction component as well as an
activation component. The prediction component develops alternative plans, and the activation
component is responsible for executing those plans by translating the decisions into appropriate
interfaces, APIs, or a rule-based engine.

Insufficient transparency of interventions. As mentioned earlier, managers have to override some of
the model recommendations due to several reasons like missing variables in the dataset that come to
their notice only after the model has been deployed and they have started observing the actual impact
of the interventions in the context in which the model was deployed. While this is not a problem in
itself, as managers are required to handle exceptions and intervene manually when required, the issue
arises when the intervening actions are not logged and analyzed for the system to learn from the
reasons of the deviations. Similarly, it is important for the organization to know which rules are
actually working. Hence, a mature DSS should capture not only the automated decision but also the
manual override, the reason for it and the ultimate outcome.
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Table 1

Main gaps in the marketplace decision-making loop.

Problem area

KPI fragmentation

Gap between loops

Slow transition from analysis
to action

Opaque override actions

How it manifests itself
Different departments use
inconsistent definitions of
margin, conversion, stock-out,
and seller quality

Prices, inventory, and search
results are optimized as
separate services

An insight is not embedded in
the production process or
requires lengthy coordination
Manual adjustments do not
have a standardized log or

Risk for the marketplace

Disputes over figures, delayed
decisions, weak attribution of
effect

Locally correct actions create
systemic losses

Lost demand, increased
manual work, lower response
speed

Loss of learning effect and
growing dependence on

reasons experts

Source: Compiled by the author

Target Architecture of the Integrated DSS. My approach is to create an end-to-end integrated DSS
decision solution for management. Unlike traditional DSS which was departmentally designed, all
decisions in this model are integrated together following a chain of data - forecast - optimization -
business rules - action - performance control. Similarly, for each decision, specific guidelines must
be created for input data, recalculation frequency, analytical model, business rules, person responsible
for decision result, degree of permissible automation and fallback procedure. Unlike typical
managerial DSS, the outcome will be fully integrated data mart with advanced analytical capabilities
— information or big data warehouse.

For concreteness and organization, one might organize these layers in the following architecture: 6
Levels of Forecasting Including Optimization Architecture. This architecture includes Data
foundation consisting of the lakehouse and unified directories of users, products, sellers, orders and
warehouse / fulfillment units. The second level consists of a semantic layer / feature store that
formally fixes the common set of features. The third level consists of predictive forecasts of several
quantities: Demand (DTF), Click probability (CTF), Conversion probability (CTF), Return
probability (RTF), Delivery in time (ONTF), and Shortage risk (STF). The fourth level of
optimization / rule creation transforms the above forecasts into a set of actions with corresponding
values while respecting marginal and service costs as well as inventory and other operational
constraints, and adherence to company / platform policies. The fifth level of activation consists of
APIs, general purpose dashboards / user interfaces and the rule engine that will be used by the retailers
/ sellers and channel managers to configure the rules that are executed behind the scenes. The sixth
level of monitoring and governance is responsible for: data quality; model drift over time; results of
experiments run using the forecast and resulting uplift; and impact of managers.

Within the dynamic pricing loop, the DSS must not only generate a recommended price, but also
compute the economic result, considering factors of demand, cost, competition and risk of negative
consequences. The choice function for such a problem can be formulated in general form as the
maximization of the expected margin minus penalties for sharp price movements and for assumed
risk, [1(p) = (p — ¢)D(p,x) — AAp — ¢R. This means the platform owner should not over maximize for
short term gains that may erode consumer trust, generate higher returns for some parties, or breach
price corridors for existing brands.
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There is demand in the marketplace created by the platform itself. Therefore, classical Reorder Point
has to be reinforced with signals from Marketing activity, Promotion plans and the results of
personalized traffic on the platform. This will allow to avoid creating an artificial shortage in the
market (Verhoef et al., 2021). Additionally, the module of inventory management can benefit from
the signals coming from pricing and personalization and as a result, the module can dynamically
adjust variables such as replenishment time, safety stock levels or a strategic placement of goods
across the warehouses before there is actual demand from the marketplace.

While optimizing the personalization loop typically involves ranking by click probability, for a
marketplace it is valuable to apply a multi-criteria approach. In addition to click and conversion
probability, the expected margin contribution and return risk must be taken into account. Seller quality
and a strategic diversity coefficient should also be incorporated. This logic for ranking serves to avoid
“empty engagement” where users click on product cards but provide no sustainable contribution to
the platform economy.

Implementation Algorithm. As appealing as it might be to launch an optimally designed DSS, even
such a tool will yield no benefits if it is launched as simply another IT system. In a market, DSS
implementation represents a fundamental organizational change that in turn transforms a number of
key performance metrics, redefining the authority and roles of individuals and institutions at various
levels of the organization, altering key regulations that must be complied with, and even
fundamentally transforming the mode of management. Gradual integration of these innovative tools
into routine practices is therefore key. A good first step in this process is formalization of key decision
points; That is, someone should specify where, how often, and what decisions are made (price,
inventory levels, search results), by whom, what are the potential costs of error, and so forth.

Step 2 — Second Stage — “Semantic Layer + Data Governance”. Define unified semantics (definition
of key objects) - user, order, seller, SKU, session, return, fulfilled orders, margin and other objects.
Assign data owner for each object and a set of quality checks for his/her object. Step 3 - Third Stage
- “Model Services + Feature Store”. Start with few high-potential services - demand forecasting, price
optimization, ranking services/recommendation services etc. Each of such services should bring
measurable results very soon, but at the same time it will lay foundations for future scaling. Fourth
stage is the implementation of the orchestration layer, which is responsible for making decisions
between loops. For example, if the model predicts a product shortage, the system must either stop
promoting the product, or increase its price, or start its replenishment.

If the model shows that a product has a very high margin, but at the same time it has a high return
risk, its promotion can be regulated. If a seller violated SLA, his product should not be displayed in
search results equally to the offers of reliable sellers. The orchestration layer is what turns a number
of models into a unified system of making decisions. The 5th stage of Pricing, Inventory and
Personalization for faster time-to-market is piloting. Pricing: For some categories like apparel, Pricing
simulations for new logic on comparable SKUs to measure the lift. Inventory: Compare uplift
between pilot categories by stock-out level and turnover. Personalization: Online experiment on CTR,
conversion, margin per session, returns, and diversity. It is not enough to measure just the positive
uplift.

One also needs to assess any side effects. Most important, the success of the pilot should be confirmed
by the economic results (i.e., growth in the model) and not by the growth of some technical metric.
Scaling and institutionalization of the DSS is the 6th stage. The DSS needs to be integrated into
MLOps processes, continuously monitor, plan updates, document manual tweaks in logs, and
governed by a governance council.
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Similarly, for the DSS to be successful, there is a need to clearly define 3 roles within the organization
such as business owner (responsible for financial outcomes), model owner (responsible for model
performance/quality/ features) and platform owner (responsible for delivering decision to operations).
If not, DSS turns into a toy for business to play with from time to time.

Table 2
Stages of DSS integration into marketplace architecture

Stage Content Expected result
Fixing decision points, cycle
1. Decision map frequency, owners, and the A clear implementation scope

cost of error

Unified KPlIs, reference
2. Semantic layer directories, and data-quality
rules
Prediction, pricing, ranking,
and feature store
Model coordination, rule Alignment of prices, inventory,
engine, arbitration and search results
Pilots, A/B tests, and control
of side effects
Monitoring, model versions,
and owner matrix

One version of managerial
truth

3. Model services Applied basis for the DSS

4. Orchestration

5. Controlled launch Confirmed business effect

6. MLOps and governance Stable operation

Source: Compiled by the author

Calculation of the Economic Effect. The calculations are based on the assumption that the DSS is first
implemented on a so-called pilot-loop covering the major decision categories, and thereafter
gradually expanded to the full scope of the marketplace (Byrne & McCarthy, 2020; Ozon Holdings
PLC, 2025; Zhang & Chen, 2020). Therefore, the impact is distributed over time. In the first year
only a part of the potential gains is realized; in the second year a larger part will be realized; and in
the third year the system will work on its optimal level.

The first source of effect is dynamic pricing. The annual GMV of the pilot loop is 13.030 billion
AZN, and the initial contribution margin is 8.5%. The baseline contribution is 1.108 billion
AZN*8.5% = 94.68 million AZN. If the DSS increases the realized margin by 0.45%, the new
contribution will be 1.166 billion AZN*9.0% = 105.04 million AZN. The potential difference is
58.633 million AZN. This figure, however, cannot be verified by the platform. Therefore, with a
cautious attribution, 35% of this improvement can be assigned to the system. As a result, the verifiable
annual effect of the pricing loop is 20.530 million AZN.

The second source of potential losses can be identified with inventory management. The losses from
bad quality, inadequate pricing, misplacement, obsolete inventory and excess stock within categories
of goods sold amount to 1.8% of losses from inadequate shortage prevention. Hence, with the total
merchandise turnover in the retail outlets under consideration amounting to 9.517 billion AZN, such
losses amount to 171.310 million AZN. Our model therefore assumes a 14% reduction in such losses,
amounting to approximately savings of 23.983 million AZN. Given the nature of such losses and
limitations in tracking and controlling relevant indicators (particularly those that can be affected by
store managers in the short-run), the model applies a slightly conservative estimate of savings
amounting to 22.660 million AZN.
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Personalization of search results is another of the sources of operator's influence on the user's choice.
If the new recommendation logic is supposed to account for 30 % of the commercially significant
traffic (98.1 min. requests) generating income of 4 305 000 000 AZN, then the baseline contribution
of'the new logic would equal 387 486 000 AZN. Its increase of 4.8 % would bring an effect of 18 604
000 AZN.

Allowing for the uncertainty of experimental measurements, the latter parameter should be considered
equal to 16 768 000 AZN. The additional effect of organization's work in the target mode consists in
the lack of manual coordination in formation of search results and reduced analytical activity of users.
Its sustainable effect equals 61 907 000 AZN, which in the financial calculations is rounded to 61 862
000 AZN.

Table 3
Calculated annual effect of DSS implementation

Economic nature of the

Effect area Annual effect, million AZN

effect

Growth of realized margin and
Dynamic pricing 20.530 more precise price

management

Reduction of stock-outs,
Inventory management 22.660 excess balances, and

unnecessary transfers
Growth of contribution per
session and basket quality
Reduction of manual

Search-result personalization 16.768

Organizational effect 1.949 coordination and acceleration
of decisions
Total 61.907 Total verifiable annual effect

Source: Compiled by the author
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Figure 1

Structure of the expected annual effect by area.
Source: Compiled by the author

Investment Evaluation of the Project. For the project evaluation, the following parameters were used:
initial investment lo = 26.059 million AZN, two annual operating expenses OPEX = 7.704 million
AZN, evaluation period - 3 years, discount rate - 15%. The costs included in the investment were the
development of the integration layer, the integration orchestration engine, the feature store, the
lakehouse loops, MLOps, interfaces to different systems, prototype experiments, training of users,
and support for changes of processes at organizations (Chopra & Meindl, 2021). Operating expenses
for maintenance and operation of models, engineering support, data quality control, and team
development were also included.
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Payback of the project effect is gradual. In the first year 55% of annual effect is realized; in the second
year — 85%; in the third year — 100%. Accordingly, net flows after OPEX will be as follows: CF1 =
(61.862 x 0.55) - 7.704 = 26.320 million AZN; CF2 = (61.862 x 0.85) - 7.704 = 44.879 million AZN;
CF3=(61.862 % 1.00) - 7.704 = 54.158 million AZN. Undiscounted accumulated flow becomes close
to zero by the end of the first year and starts growing rapidly afterwards, i.e. there is a very short
capital payback period.

Net present value of the project is calculated by the formula NPV = X CFt/(1+r)"t - lo. Using r = 15%,
for three-year period its value is approximately equal to 66.37 million AZN. Three-year gain without
discounting (ROI3y) is equal to 201.9% (148.468 - 49.172)/49.172 x 100%. Even reducing expected
effect for 20%, the project is still investment-attractive because margin growth, reducing of inventory
losses and improvement of personalization have different source and partly they compensate each
other. The stability of solution is evaluated in scenario approach. According to the conservative
scenario annual impact of the project may make 44,187 thousand AZN due to low quality of the initial
data, resistance of users, low efficiency of pilot implementation etc. The impact in the baseline
scenario will make 61,862 thousand AZN and in the optimistic scenario — 75,911 thousand AZN.
These three scenarios are the general model for assessment of real possibilities of DSS
implementation. In addition to the DSS model the organizational governance discipline is important.
If the latter is weak enough, even with good technical implementation of the model, the actual results
of its implementation may be lower than the calculated ones.

Table 4
Investment parameters of the DSS project.

Indicator Value

Initial investment 26.059 million AZN

Annual OPEX 7.704 million AZN

Target sustainable effect 61.862 million AZN per year
CF1/CF2/CF3 26.320/44.879 / 54.158 million AZN
NPV at a 15% discount rate ~ 66.37 million AZN

ROI over 3 years ~201.9%

Approximate payback period around the first year of operation

Source: Compiled by the author

Figure 2
Cumulative cash flow of the DSS project.

Source: Compiled by the author

Managerial Interpretation of the Results. Though a number of financial metrics demonstrate that DSS
project can be considered as an investment for the company, the managerial “return on investment”
for a marketplace is much more than that. As described above, our solution substantially changes the
approach to the control of the marketplace, allowing the management to see what really drives the
GMYV growth — whether it is actual demand, price, search quality, seller reliability or logistics.
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Manager will no longer able to easily misunderstand KPIs when GMV growth looks good but margins
decrease, return shares grow or the warehouse overload appears. An integrated DSS also reduces
decision-making time. The system enables immediate proposing of actions and shows their expected
results. Issues that are hard to explain and that occur occasionally are verified manually, but with the
set of scenarios and justifications previously generated by the system. The manager’s role is redefined
from detailed micro-control to the management of rules, exceptions and boundaries between
automated tasks. Long-term effect: accumulation of organizational knowledge. By storing all
decisions, a company can not only assess the performance of a particular model, but also use the
logged reasons for manual decisions to optimize business rules, tweak features and improve
interfaces. Most important of all, the number of repeated exceptions should decrease over time. This
positive effect can extend to the entire decision architecture in the long run (Bawack et al., 2022;
Ricci et al., 2022).

A DSS serves the further function of helping to manage the trade-off between goals at the platform
level and goals at the local level (e.g., different business units). Each stakeholder has their own goals.
Marketing goals are to grow traffic. Commercial goals are to maximize margin. Logistics goals are
to provide a stable and scalable fulfillment experience. Product goals are to drive conversion for
specific product lines. Seller operations goals are to ensure sellers have a good experience on the site.
These goals are often in conflict (Enholm et al., 2022; Sharda et al., 2021). An integrated DSS does
not eliminate these conflicts, but helps to surface them, and manage them through a set of explicitly
defined arbitration rules (e.g., weighting of various KPIs), and constraints on the optimization
problem being solved.

Although the calculated effect of DSS for pricing on the basis of the seller is quite high, its
implementation faces a number of difficulties. First, the quality of initial data is very important (Chen
et al., 2022; Hidasi et al., 2016). If the lists of products, sellers, and warehouse units of sales are
inconsistent, and events on sales arrive with considerable delays or errors, the DSS will mirror the
errors of input information. Thus, data governance must become a priority before scaling up, and
cannot be left to be a secondary task.

The second key risk is user resistance. Managers see the DSS as a threat to their own job functions,
abdication of organizational responsibility, or unyielding management interference in what the
manager regards as his/her area of control. To mitigate this risk, the DSS must be explainable at the
business level. In addition to obtaining a DSS recommendation, the manager should see the
underlying drivers (factors) that led to the recommendation. As an additional safeguard, the DSS
should enable, justify, and make transparent and instructive to the system any instance of justified
managerial override of the computer recommendation.

Thirdly, the risk of overestimating the effects needs to be addressed. Whilst the DSS will generate
improvements in margin, conversion and turnover, not all of the result will be directly attributable to
the system. This is due to a variety of reasons such as seasonality, changes in assortment and
promotions, external factors, etc. To make the financial model as robust as possible, the results from
the pilots need to be compared with the control groups. And an always conservative attribution to the
DSS needs to be calculated.

The fourth limitation refers to the balance between automation and control in selecting and
developing the target DSS. The marketplace cannot rely entirely on algorithms for making critical
decisions, especially in branded categories, in scenarios involving external sellers, during periods of
regulatory uncertainty, etc. Therefore, the marketplace needs to establish a system that can
automatically make mass decisions while providing decision support in situations that are
strategically significant or fraught with conflict.
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Conclusion

The economic value of a DSS in a marketplace is not inherent in a single separate algorithm; it arises
from the integration of data, models, business rules and organizational responsibility. Dynamic
pricing, efficient inventory management and personalization of search results are key drivers of
platform efficiency. However, maximum value is achieved when these levers operate as
interdependent components of an integrated decision-making loop.

Investment attractiveness of the project is high. Using the calculation model, we obtained rather
optimistic results — a target sustainable annual effect — about 61.862 million AZN, initial investment
—26.059 million AZN, annual operating expenses — 7.704 million AZN, NPV — 66.37 million AZN,
ROI — 201.9%. The payback period of investments is about a year, which is good for such a large
data/Al project of the platform company.

The main practical implication of the research for the DSS development is that its implementation
should be viewed as marketplace controllability investment, and not as additional digital expense.
The financial result of the DSS development is not the main result appearing in the organization's
long-term period. Also very important is the periodic reduction of KPI fragmentation, quick decision-
making and higher transparency of organizational decisions as well as acquisition of new knowledge
by an organization.
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RIYAZIYYAT VO MEXANIKA ELMLORI
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Z5rbd noqtalari sixh@inin zamandan asihihiq prinsiplari

Saltanat Veysova!* "“/, Sonan Omirov?

Xiilasa. Maqgalodo maohdud sayda atis naticasinda zorba néqtalarinin — tasadiifi kamiyyatin qrafiki va
analitik formada verilmis paylanma ganununa asasan onun miimkiin qgiymatlorinin toyini va verilmig
intervala diisma ehtimali masalasina baxilmigsdwr: Fasilasiz atigda zarba néqtalori sixliginin zamandan
asililig prinsipini riyazi olaraq tahlil edarak, uygun tasadiifi komiyyatin orijinal paylanma va sixliq
Sfunksiyalarmmin  suratlori tapiumisdir.  Qrafiki disulla verilmis tasadiifi kamiyyatin paylanma
Sfunksiyasumin arasdirilmast magsadilo Laplas ¢evirmasinin asas sortlorini 6dayan miintazom va
eksponensial paylanma qganununa baxilmisdir. Miintazom qanunla paylanan tasadiifi kamiyyatin
paylanma sixligimin zamanmin miixtalif anlarina uygun sigrayisly qiymotlorinds analitik ifado
olunabilma qanunauygunlugu géstorilmisdir. Bu uygunlugdan istifada edarak paylanma sixliginin
verilmis zaman anminda si¢rayish qiymoatlorine uygun paylanma funksiyasi tapimigdir. Atag
sapilmasinin qrafiki formasina asasan tayin olunan paylanma sixliginin analitik formasinin tasadiifi
komiyyatin miintazom paylanma qanununa analoji olmasi miiayyan olunmus va onun Hevisayd
funksiyast ila ifadasi qurularaq Laplas cevirmasi tapiumigdir. Géostorilmisdir ki, eksponensial va
miintazom qanuna tabe olan atas sapilmasinin Laplas ¢evirmasi zamanin miiayyan aninda gecikma
prosesini daha dolgun aks etdirir.

Acgar sozlar: tasadiifi kamiyyat, paylanma sixligi, paylanma funksiyasi, miintazam va eksponensial
paylanama, Laplas ¢evirmasi, orijinal, surat, Hevisayd funksiyasi
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Principles of Time Dependence of Impact Point Density
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Abstract. The article considers the problem of determining possible values of impact points — a
random variable and the probability of hitting a given interval based on the distribution law,
presented in graphical and analytical form, as a result of a limited number of shots. By means of a
mathematical analysis of the principle of the time dependence of the density of impact points during
continuous shooting, images of the initial distribution functions and the density of the corresponding
random variable were found. To study the distribution function of a random variable presented
graphically, two distribution laws were considered: uniform and exponential, satisfying the basic
conditions of the Laplace transform. The regularity of the analytical expression of the distribution
density of a uniformly distributed random variable through its jumps in values corresponding to
different moments in time is proven. Using this regularity, a distribution function was found that
corresponds to jumps in density values. It was established that the analytical form of the distribution
density, determined from the form of the fire scattering graph, is similar to the law of uniform
distribution of a random variable, and its expression was established using the Heaviside function,
and the Laplace transform was also found. It was shown that the Laplace transform of fire scattering,
obeying a uniform and exponential law, more fully reflects the delay process at a certain point in time.

Keywords: random variable, distribution density, distribution function, regular and exponential
distribution, Laplace transform, original, images, Heaviside function
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Giris

Istonilon fiziki hadiss bu vo ya digor doracods tosadiifi elementlori ehtiva edir. Bozi mosalolordo
tosadiifi elementlor nozora alina bilor vo avazino faktiki hadisonin sadslosdirilmis modeli nozordon
kecirils bilor. Bununla bels, els problemlor var ki, burada ¢oxsayli ikinci doracali, bir-biri ilo s1x bagl
olan tosadiifi amillor miihiim rol oynayir vo eyni zamanda, onlarin say1 o qador boyiikdiir vo tosirlori
0 qgodor miirokkobdir ki, onlara etinasiz yanasmaq dogru deyildir. Tosadiifi hadisolora xas olan
miirokkoblik, ¢coxsabablilik vo geyri-miioyyanlik elementi bu hadisolorin dyra-nilmosi iigiin xiisusi
metodlarin yaradilmasini talob edir (Zononberq, 2020). Tacriiba gostarir ki, bircins tosadiifi hadisolori
kiitlovi miisahido edorken, adoton, onlarda kifayot qodor miioyyon ganunauygunluglar, sabitlik,
xarakterik xtisusiyyotlor agkar edilir (Gmurman, 2026).

Ehtimal nozariyyasinin metodlart mahiyyat etibarilo yalniz tosadiifi kiitlovi hadisalorin dyronilmasino
uygun olmasina baxmayaraq, bircins tosadiifi hadisolor coxlugunun {imumi orta noticosini
prognozlasdirmaga imkan verir. Problemda istirak edon bircins tosadiifi hadisolorin say1 no godar ¢ox
olarsa, onlara xas olan spesifik qanunlar bir o qodor aydin sokilds tozahiir edir vo bir o godor inaml
vo doqiq elmi prognoz vermak olur. Tosadiifi ganunlarin Gyronilmosi kiitlovi hadisalori tokco elmi
prognozlasdirmaga imkan vermir, eyni zamanda, tosadiifi hadisolorin 6ziinomoxsus sahasino bozi
hallarda komak edir, onlarin gedisatina maqsadyonlii tesir gostorir vo nozarat edir, tosadiifiliyin ohato
dairesini mohdudlasdirmaqla praktiki naticolors tosirini azaldir (Ventsel, 2010).
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Miiasir dovrda elo bir tobiot elmi yoxdur ki, orada ehtimal metodlarindan bu vo ya digor sakildo
istifado olunmasin. Miiasir elektrotexnikada, radiotexnikada, meteorologiya vo astronomiya,
avtomatik idaroetmo nozoriyyasi vo kompiliter riyaziyyati, eloco do horbi texnikanin miixtolif
saholorinda, masoalon, atos vo bombalama nozariyyasi, doyiis sursati nozoriyyasi, nisanalma vo atogo
nozarat cihazlari nazoriyyosi, aeronaviqasiya, taktika vo s. saholorindo ehtimal metodlarindan genis
istifads olunur.

Tadgiqat

Tabiot vo texniki elmlorin hazirk: inkisaf marholoesinin saciyyovi cahati statistik metodlarin biitiin
bilik saholorinds ¢ox genis vo samarali tatbiqindan ibarat olmasidir. Bu baximdan digar elmlordo
oldugu kimi, horb elminds do ehtimal, yaxud statistik metod daqiq elmlarin klassik, sorti metoduna
zidd deyil, onu tamamlayir, daha dorindon tohlil etmoya imkan verir. Artilleriyada mohdud sayda atig
noticosindo zorbo noqtolorinin tam nizamsiz sokildo paylanmasi riyazi olaraq smaq noticosindo
miioyyaon ehtimalla 4 hadisasinin bas vermosi ilo xarakterizo olunur (Butov, 2018). Sinaq naticasinda
A hadisesinin xarakterik X tosadiifi komiyyati (4 hadisesinin bas vermalor say1) vahido barabor
oldugda A hadisosinin bas vermaosini, sifira borabor olduqda iso bu hadisonin bas vermomasini
miioyyan edir. Tosadiifi komiyyatin paylanma ¢oxbucaqlisi vo siras1 paylanma ganununun bir formasi
olub bu tosadiifi komiyyati tam xarakterizo edir vo onun paylanma funksiyasinin miioyyon
olunmasina imkan yaradir (Veysova vo Pasayeva, 2017.). Moaqalodo mohdud sayda atis naticosindo
zarba noqtalorinin — tosadiifi komiyyatin qrafiki vo analitik formada verilmis paylanma ganununa
osason onun miimkiin qiymatlorinin toyini vo verilmis intervala diismo ehtimali mosalosino
baxilmigdir. Fasilosiz atigda zorbo ndqtalori sixliginin zamandan asililiq prinsipini riyazi olaraq tohlil
edorak, uygun tosadiifi komiyyatin paylanma vo sixliq funksiyalarinin Laplas surati tapilmisdir. Atos
prosesini riyazi olaraq ifado edon X tosadiifi komiyyotinin paylanma vo sixliq funksiyalarinin
suratlorinin toyini hadisonin obyektiv bas verma ehtimalinin optimal prognozlasmasina zomin yaradir
(Antipov, 2026).

Mosalonin halli omoliyyatlar hesabina asaslanan hoqiqi doyisenli f(f) funksiyasinin

o0

F(p)=[e"f(tydt, p=Ss+io @)

0

F(p) Laplas suratinin (Laplas ¢evirmasinin) va verilmis kompleks doyisonli F'(p) suratina goro iso
f(t) orijinalnin tapilmasina gotirilir. Burada f(f)€R, < R haqiqi doyisenli funksiyadir vo
asagidaki sortlori 6dayir (Plesnikov, 2014):

1. <0, olduqda J0=0

2. f(¢) funksiyasi [a , b], (0 <a<b< +oo) par¢asinda kosilmozdir vo yaxud sonlu sayda I nov

aradan qaldirila bilon vo ya aradan qaldirila bilmoyon kasilmoya
malikdir; monotondur va ya sonlu sayda ekstremuma malikdir.

3. M>0,5,>0 voVt>0iigiin |f(r)|<M ™ sorti Gdonir. b4 /
0

Bu o demokdir ki, ¢ arqumentinin artmas1 ilo f(f) funksiyasi
eksponensial ganunundan ¢ox olmayaraq artr. So
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Burada 0 = % (f)=inf s orijinalf () funksiyasinin gostaricisidir. Onda (1) inteqrali Re p =0 > s,

yarimmiistovisinda yigilandir vo r(p) funksiyast homin oblastda analitikdir (sokil 1). Ogor F(p)

: g lim F(p)=0 g
funksiyast /) orijinalinin surotidirso, onda »~= ) sorti odonir. 1-3

sortlori 9sason miixtalif fiziki vo dinamiki proseslori izah edon funksiyalar tigiin Sakil 2.
Odanilir. 1-ci sort onu gostorir ki, proses zamanin hor hansi bir =0 anindan

baslayir. 2-ci sort f(f) funksiyas: {i¢iin Dirixle sortinin o)
Odonilmasini ifads edir, 3-cii sorti biitiin mohdud funksiyalar, eloco

=0
do qlivvat vo digor funksiyalar 6dayir (Krasnov vo b., 2013). y=2o0

1

Avtomatik idaroetmo nozoriyyosindo, bir cox fundamental vo /
totbiqi aragdirmalarda molumatlarin analizi {i¢lin osas vasito olan o
vo 1-3 sortlorini 6doyan an sads orijinal funksiya vahid

o[l 120
0. <0 @)

Hevisayd funksiyasidir (sokil 2). Digor funksiyalar kimi Hevisayd funksiyasi da qrafiklorin cevrilmosi
gaydasmna tabedir (Tropsenko vo Jukova, 2020). Belo ki, bu funksiyanin sigrayish grafikini y oxu
boyunca hor hansi @ amsali godar sixmaq vo ya paralel kdgiirma vasitasilo 7 oxu boyunca bir vo ya bir

ne¢a vahid saga siiriisdiirmok olar (sokil 3). Noticado y =a @ (¢ —7) tonliyi ilo miioyyon olunan

0, t—-7<0
ad(t—17)=
a, t—-7t2>20

funksi fi al - L f() PO
unksiyasinin qrafiki alinir. Qrafiki tisulla verilmis

funksiyasiin analitik ifadosinin tapilmasi X tosadiifi y=adit-"1 )
komiyyatinin hans1 paylanma ganununa tabe olmasini toyin i e
etmaklo barabar, onun orijinalinin va suratinin diizgiin ifads I
olunmasma zomin yaradir. Miixtalif araliglarda uygun |
analitik ifadoalorls verilmis funksiyalarin Laplas suratlorinin 0 ’
axtarilmasi gecikmao teoremins asaslanir (Belomestnix vo b., T

2016).

Sakil 3.

Teorem (Gecikma teoremi). Ogor L{ f (t)} = F(p) olarsa,onda v>0 lgiin

L{f(t—=D)}=e "F(p) ,Rep=0>s, 3)
dogrudur.

Gecikmo teoremindon goriiniir ki, f(f—7) funksiyasinin qrafiki f(f) funksiyasmin qrafikine
nisbaton V7 >0 vahid sagda yerdoyismisdir. (0, ) intervalinda grafik ¢ oxu ilo iist-iisto diisir, ¢iinki

bu hissado (s —z)<o0 vo f(t—7)=0 olur. f(¢—7)funksiyasi ilo ifado olunan proses f(f) funksiyasi
ilo ifado olunan prosesa nisboton 7 zaman gecikmasi ilo baglayir. Orijinalin 7 zaman am ilo

gecikmosi suratin e ” ilo hasiline uygundur.

Qrafiki vo analitik tisulla verilon tosadiifi komiyyatin paylanma funksiyasinin aragdirilmasi mogse-
dilo Laplas ¢evirmasinin asas sortlorini 6dayan iki paylanma qanununa baxilmigdir: 1. Miintozom
gqanuna tabe olan X tosadiifi koamiyyastinin paylanma sixligiin (zarbo ndqtelori sixligmnin) Laplas
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suratinin tayini.2. Eksponensial qanuna tabe olan X tosadiifi kamiyyastinin paylanma sixliginin (zarba
noqtalori sixliginin) Laplas suratinin toyini.

1. Miintazam ganuna tabe olan tasadiifi komiyyatin paylanma sixliginin (zorba noqtalori sixliginin)
Laplas suratinin tayini. Atos prosesinin tohlili zamani zorbo noqtolori sixligl, yoni X tosadiifi

komiyyatinin paylanma sixhigi y = f(¢) funksiyast ilo miioyyen olunur. y = f(#) funksiyasmnin
zamandan asililiq qrafiki verildikdo, ilkin olaraq atism y = f(¢) paylanma sixhiginin Hevisayd

funksiyas1 vasitosilo analitik ifadasi yazilir. Ogor atisin paylanma sixligi klassik miintozom ganuna
tabedirsa (sokil 4), yani

0, t<a
f(@= %,a<t£b (1)
—a
0, t>b Y
soklindadirso, onda bu paylanmanin Hevisayd funksiyasi ilo 1L Sakil 4.
ifadosi b-a ! !
0 a b t
1 1 1
70 =[———0)(-0)+[0-—)o(-a)+ 0- 0l —b)=—— () + —— (- a)
b—a b—a b—a a—
soklinds, Laplas ¢evirmasi is9
1 1 1 1 1
F(p)= —+ —e = (l—e_“”) ()
b-ap a-bp p(b—a)
soklindadir.
Miintazom paylanma sixhginin F(f) - paylanma funksiyast
0, t<a
Fo)= [ftydt = F(t)= 2‘“, a<t<b (3)
—a
o 1, t>b

kimi miiayyon olundugundan (sokil 5) onun Laplas ¢evirmasi

F(t)z[t_aj®(t—a)+(l—t_aj(D(t—b)z L (=)0 —a)-——(—b) Dl -b)
b-a b-a b—a b-a
Fo) :bL[(t_a)qw_a)_(t_b)q)(t_b ] F1) 4
-a
kimi Hevisayd funksiyasindan asanligla alinir. Y oni, T3 [—

L{F(l‘)} =G(p) voyaxud

G(p)=——| —pe ——re |= (e —em) (@) ’
Pl Y T ear

Sakil 5.

Paylanma sixliginin qrafiki formasindan Hevisayd funksiyasi vasitasils analitik formaya kecib, onun
Laplas suratini tapmagqla ixtiyari ¢/ zaman anma uygun doqiq orijinalina bilavasits ke¢gmok
miimkiindiir. Bu clir kec¢id proseslori zorba ndqtolori sixliginin tohlili zamani atosin verilmis intervala
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diismo ehtimalinin tapilmasini asanlagdirir. Buradan aydin olur ki, qrafiki iisulla verilmis vo
miintazom gqanuna tabe olan X tasadiifi komiyyatinin paylanma sixliginin Laplas surati bu kamiyyatin

paylanma funksiyalarinin ixtiyari / zaman anina uygun orijinalin1 da tapmasina imkan yaradir
(Borovkov va b.,2019) .

Sopilmenin qrafiki formasindan toyin olunan f(¢) paylanma sixliginm
0,7r<0

C,O0<t<r

2C, t<t<2r
f()= (5)

nC, (n—l)z'<t<nr

0, t>nrt

analitik formasi X tosadiifi komiyyatinin miintozom paylanma ganununa analojidir vo onun
Hevisayd tunksiyasi ilo ifadosi

fO)=C[® )+ d(t—7)+ Ot —27)++ D(t—nz)| (6)

soklindadir. Burada toyin olunan Ci, (i =0,1, 2,---,n) sabitlori paylanma sixliginin zamanin
0,7,27,37,---,(n—1)7r, n7 anlarina uy8un sicrayish qiymotloridir ki, bu da f(z) funksiyasinin
analitik ifado edilobilmo ganunauygunlugunu gostorir. X tosadiifi komiyyatinin paylanma sixliginin

T F)de =1

C

Xassosing asason — sabitini toyin etmoak olar.

Tf(t)dtz TO-dx+iCdt+2f2Cdt+---+ TnCdt+T0-dx+=
—oo —0 0 T

(n-1)t 0
=Cif; +2C7 +-+nCe” :CT(1+2+3+---+n)=Cr(n+1)n
(+n_ 2

__[Of(t) di=1= Cr e

2
Beloliklo, paylanma sixligmin C = ——— sigrayisli giymotlorini (5)
(n + l)n T

V(i—l)r<t<ir

ifadasindo nazors almaqla zamanin anina uygun 1@ funksiyasinin
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f@=1{ (+)nz (7)

W, (n—1)2'<t<n2'

0, t>nr

t
analitik ifadasi alinir. f'(¢) paylanma sixliginin F(¢) = _[ f(t)dt paylanma funksiyasini tapaq.

1) te(-0,0)= [0-di=

h (2 21
2) te(o,r):F(t)_jo-dm{(nﬂ)mdr_(ﬁl)m
0 T 2
3) IE(T,2T):>F(t)—_-[00'dt+jmdt+j?dt—
_ 2 4 k2 (g_lj
_(n+1)n (n+1)n (n+1) (n+1)n T
4)
0 T
-1 Ft)=|0-dt+| ——=—d d ————dt=
te((n-1)7, nt) = F() _L t+!(n+l)n t+J'n+1M ftee +<n'|.1)r(”+1)“t
2 4 2n 2 2n
= —n-Drl=—(1+2+3+-- “IN+—"|t—(n-1
(n+1)n+(n+l)nJr +(n+1)nr[t (n=1y7] (n+l)n(+ SRR ))+(n+1)nr[t (n=1ye]
2 2
142434+ (n-1))=7—=—-§
(n+1)n(Jr #3+et (o) (n+)n "
_l+n-1 n(n—1) 2 2 n(n—l) n-1
A\ -)=— 5 — S = . = :
Burada ( ) oldugundan (n+1)n el (n+1) 5 1 olar
n-1_ 2n 2nt n-1 2(mn-1)  2mt  n-1
F(t)= U - = =
) n+1+(n+l)nr[t n )T] (n+1)nr+n+l (n+1) (n+1)nr n+1

Beloliklo, £ € (n—1)7, nt) intervalinda F(¢) = L(z - (n 1)}

n(n+1)

0 T 2 2z e 21’1
5) te(nr,+oo):> () J;O t+!(n+1)nr t+-!(n+ nt o +(n£)r(n+1)nr t+
O G e G )
F)=—28, =2 o)

n(n+1) ! n(n+1) 2
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0, <0
! (2—Oj,0<t<r
(n+1)n T
2 (2—1j,7<t<22'
F(t) = (n+1)n z (8)

Indi iso (6) funksiyasinin Laplas surotlorini tapaq. L{q)(t)}z— oldugundan gecikmo teoremino
p

osason digar Laplas suratlori

Lo -o)=Le™ Lio(-20) =L oo, L@ (= (n=1)0) = Le 7, Lid(1—nr))= L™
P p p p
soklindadir. Digor torafdon

L{f(t)}:£[1+ e 4 e goge P —ne_”’p]zg[ 1 —ne_'”p}
p

pll-e 7’
2 . . .
vo C= ( + 1) oldugundan (6) vo ya (7) ila toyin olunan paylanma sixliginin Laplas surati
n+l)nr
2 1 1
Lif(t)§= -— —ne"? 9
{f( )} (n+1)nz p[l—e”’ } ©)

olacaqdir. (8) funksiyasinin Laplas suratlorini tapmagq ti¢lin onun Hevisayd funksiyasi ilo ifadasini
yazaq.

F(t):L.q)(t)JrM.q)(l«_z-)Jr...J{_M}.q)(t_m-)z

(n+1)nr (n+1)nr (n+1)nr

2
= (n+1)m_[tq)(t)+(t—r)<1>(t—r)+---+(—n)(t—nr)-q)(t—nr)]
L{F (t)} = G(p) Laplas surati
2 1
G(p)= —-—2[1+e_’" fe T gt +(—n)e_p’”]
(n+1)nr p
-pT -2prt —(n-1)pr 1
soklindodir. Burada S, =1+e P e zl_e—pf oldugundan
2 1 1
G(p)= — —ne "’
(P) (n+1)nr pz[l—e’” } (10)
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2. Eksponensial qanuna tabe olan X tasadiifi kamiyyatinin paylanma sixliginin (zorba noqtalori
sixliginin) Laplas suratinin tayini. Miintozom paylanma ils yanasi eksponensial paylanmadan kiitlovi
xidmot vo etibarliliq nozoriyyolorindo genis istifado olunur. Horbi

. . . . . B y 1)
omoliyyatlarin nozori tohlili zamani f{z) ilo atosin ¢, = 0 baslangic

anindan ¢ zamanina qodor davamliligi, 7' ilo davamli atos hadisosini
ifado edon tosadiifi komiyyoti, A4 ilo atosin texniki vo ya digor
sobablordon dayanma intensivliyini (vahid zaman aninda atosdon
imtina etmolorin orta say1) isaro edilir. Fasilosiz atosin ¢ zaman

A

miiddotindo paylanma funksiyas1 F(z)=1—e *olan eksponensial 0

paylanmadir ki, bu atosin ¢ zaman miiddstinde dayanma ehtimalidir. )
Onda oks hadisonin ehtimalina osason Sakil 7.

P(T>t)=1-P(T <t)=1-F(t)
atogin ¢ zaman miiddotindo fasilosiz yaylim ehtimalidir. Bu ehtimali
R()=1-F(t)=1-(1-¢*)

At

isaro etsok, R(f)=e © alariq ki, bu da etibarliigin eksponensial ganunudur. Etibarliligin bu

klassik meyarina osason atos prosesinin (tosadiifi komiyyatin) eksponensial (iistlii) paylanma sixlig1
(sokil 7).
0, <0

b

vo bu sixliga uygun paylanma funksiyasi

0, <0
F(t)=<1-¢e*, t>0 (12)
I, t—>»®
soklindadir (sokil 8). Miintozom paylanmada oldugu kimi burada da Hx) 4

verilmis qrafiki tosvirlora osason f(¢) sixliq vo F(¢) paylanma

funksiyalarinin suratlorinin tapilmasi ti¢iin Hevisayd funksiyas1 vasitosilo
analitik ifadonin toyin olunmasi zaruridir. Yoni,

f(O)=e D) +e " D(t—b) (13) 0 X
FOy=(l—e*)o@)+[1-(l—e* )| @@ -b)=(1-¢ ) D)+ e “D (1 -b) Sokil 8.
(14)
Burada b atosin # zamanindan =>b qadar gecikmasi anini oks etdirir (Selezov, 2016). Atas sopilmasinin

grafiki vo analitik formasina (orijinalina) vo uygun Hevisayd ifadosino osason eksponensial qanunla
paylanan f'(¢) sixliq funksiyasinin

A b
L{f(t)}—F(p)—p+ @(”e ) (15)

vo paylanma funksiyasinin
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1 A
LIF(t)}=G(p)=—+ e” -1 16
(Fo}=6m =+ (e 1) (16
Laplas suratlori tapilmigdir. Buradan goriiniir ki, sixliq vo paylanma funksiyasinin Laplas surati atogin
t=b aninda gecikmo prosesini daha dolgun oks etdirir. Noticodo yalniz qrafiki tisulla verilmis vo
eksponensial qanuna tabe olan atos sopilmosinin Laplas ¢evirmasi ixtiyari =b zaman aninda bu
sopilmoanin sixliq vo paylanma funksiyalarinin orijinalinin tapilmasi da 6z aktualligini vo vacibliyini
itirmir.

Natica

Arasdirmalar gostorir ki, problema bu iki aspektlo yanasma doqiq isbat tolob edon omaliyyatlar
hesabinin meyarlart baximindan dolgundur. Yoni, baxilan hor iki mosalods sixliq vo paylanma
funksiyalarinin Laplas ¢evirmosinin asas sortlorini 6domasi vacibdir. ©ks halda, atosin sopilmo
funksiyasinin orijinalina goro suratinin tapilmasi miimkiin deyildir. Todqiq olunan zorba ndqtalori
sixligimin movceud statistik molumatlar1 asasinda Laplas ¢evirmasinin maksimum hoaqigatouygunluq
meyar1 miintazom va eksponensial paylanmanin parametrlorinin etibarli qiymatlondirilmasini oldo
etmoyo imkan verir. Tosadiifi komiyyatin qrafiki iisulla verilmis paylanma sixliginin Laplas ¢evirmasi
vasitasile tapilmis analitik ifadoesi miintozom ganunla paylanan zarbs noqtalori sixliginin toyinine vo
zarbanin verilmis intervala diismo ehtimalinin tapilmasina imkan yaradir. Miintozom vo eksponensial
ganunla paylanan zorbo ndqtolori sixliginin tohlili zamani paylanma sixligi vo paylanma
funksiyasinin tapilan Laplas suratlorinin bir ¢ox totbiqi problemlarin hollinds do istifads edilo bilor.
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Diferensial tanliklorin Eyler vo Runge-kutta tisulu il taqribi
hallinin miiqayisali tohlili

Sima Pasayeva

Xiilasa. Maqalado diferensial tonliklorin geyri-kvadratur halli, yani, adadi tisulla halli ilo kvadratura
ila hallinin miigayisali tohlili verilmisdir. Baxilan problemda verilmis diferensial tanliyin Eyler va
Runge-Kutta iisullart vasitasilo toqribi halli ilo va bu tonliyin daqiq hallindon alinmig noaticalor
miiqayisa edilmisdir. Qoyulmus masalonin halli ham analitik, hom da cadval va qrafiki sokilda
verilmigdir. Naticalarin taohlili gostorir ki, masalonin Eyler tisulu ila hallinda daqiqlik Runge-Kutta
adadi tisulu ila hallinin daqiqliyindan nisbaton ¢oxdur. Bu masalonin adadi visulla hallinda verilmis
parcanin korrekt bolgiisii va bu bolgiido addimlarin secilmasinin daqiqliyi izah olunur. Har bir daqiq
secilmis addimda diiz xatlorin kasigsma noqtalori vo bu noqtolorda inteqral ayrisino ¢okilmis
toxunanlarim bucaq amsallart tapimisdwr ki, bu da uygun funksiya artimi va inteqral ayrisinin
istonilon noqtasinda toxunanmnin istigamatinin meydanin istigamati ilo tist-tisto diigdiiyiinii gostorir.

Acgar sozlar: Leonard Eyler tisulu, Runqge-Kutta tisulu, inteqral ayrisi, artimlar nisbati, inteqral ayrisi,
siniqg xatlor sxemi
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Comparative Analysis of Approximate Solutions of
Differential Equations Using Euler and Runge-kutta Methods

Sima Pashayeva

Abstract. The article presents a comparative analysis of non-quadratic solutions of differential
equations, that is, numerical solutions and quadrature solutions. In the problem under consideration,
the results obtained from an approximate solution of a given differential equation using the Euler and
Runge-Kutta methods were compared with the results obtained from an exact solution of this
equation. The solution to the problem is presented in analytical, tabular and graphical form. The
analysis of the results shows that the accuracy of the solution of the problem using the Euler method
is relatively higher than the accuracy of the solution using the Runge-Kutta numerical method. This
explains the correct division of a given segment in the numerical solution of the problem and the
accuracy of the choice of steps in this division.
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At each precisely chosen step, the intersection points of the lines and the angular coefficients of the
tangents drawn to the integral curve at these points were found, which shows that the direction of the
tangent at any point of the corresponding increment of the function and the integral curve coincides
with the direction field.

Keywords: Leonard Euler method, Runge-Kutta method, integral curve, increment ratio, integral
curve, broken line scheme
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Giris

Diferensial tonliklorin qurulmasi vo holl edilmasi vo naticolorin tohlili elm vo texnikanin miixtalif
saholori li¢lin, o climlodan, fizika, kimya, biologiya, tibb elmi, iqtisadiyyat, textika vo harbi i5do nozari
vo totbiqi ohomiyyat kasb edir. Doqiq hoallin tapilmasit metodlart molum olmadiqda diferensial
tonliklorin hallini toqribi vo ya oadadi iisullarla tapmaq olur. Bu mogsadlo diferensial tonliklorin
inteqrallanmasi tigiin mévcud olan Leonard Eyler vo Runge-Kutta toqribi hesablama iisullarindan vo
daqiq holdon alinmis naticalor miiqayiso edilmisdir.

Tadgiqat

Mbasalonin goyulusu va halli. Daqiq hallinin tapilmas1 miimkiin olmayan diferensial tonliklorin toqribi
vo ya adadi hall iisullarindan daha doqiq va tistiin olaninin se¢ilmasindo alinan qiymatlorin miigayisoli
tohlili zoruridir. Bu mogsadlo verilmis birtortibli diferensial tonliyin Leonard Eyler vo Runge-Kutta
toqribi hesablama iisullarinin tatbiginden vo daqiq holdon alinmis naticalori miiqayise edilmisdir.
ogor

V'=f(xy) (1)

birtortibli diferensial tonliyinin[x,,b] par¢asinda

Yo = Y(x,) )
baslangic sortlorini 6doyon hoallini toqribi metodla tapmaq tolob olunursa, onda diferensial tonliyin
y(x)halli elementar funksiyalar vo ya onlarin inteqrali vasitesilo ifado olunan miisyyan{y, (x)}

ardicilligmin limiti olaraq tapilir vo kifayot qodor bdyiik » ododlori {igiin y, (x) funksiyas: hollin
toqribi qiymotlori olur (ipatova vo b., 2012) : y(x) = y, (x). Bu halda hall cadval soklina gatirilir. Hor
hans1 o oblastinda toyin olunmus va onun biitlin ndqtslorinds sonlu qiymaotlor alan £(x, y) funksiyasi
ticilin (1) birtartibli diferensial tonliyinin inteqral ayrisi tizorinda yerlogon har bir (x, y) € o noqtasindos
oyriys ¢okilmis toxunanin bucaq omsali 3’ va ya f(x, y) oldugundan

k=t1ga = f(x,y) 3)

olur. Bu baximdan y = ¢(x)inteqral ayrisinin kifayat qadar kigik hissosinin toxunanini sabit hesab

edorok bu kosilmaz ayrini siniq xatle ovaz etmak olar. Bu iss yekunda birtartibli diferensial tonliyin
sag torofi olan kesilmoz f(x,y) ii¢lin (2) baslangic sortini 6dayan y = y(x) inteqral ayrisinin tapil-
masina gatirilir. Malumdur ki, diferensial tonliyi hall etmok hondasi olaraq els ayri tapmaq demokdir
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ki, bu ayrinin istonilon ndqtosinds ayriys toxunanin istigamati uygun néqtodo meydanin istiqgamati ilo
ist-listo diigsiin. Diferensial tonliklorin inteqrallanmasi {i¢iin Eyler adodi metodunun asas prinsipi
verilmis diferensial tonlikdo toromani artimlar nisbati ilo ovoz etmokdir (Astasova, 2012).

Tutaq ki,
Yy = y(xk), Ay, =y, =y, k=0,1,2,....n
. V(X)) = (%)
= (X 0), Pt Z Ve = f(x, ) voya —H——8 = f(x,, y,)
Ax Ker1 — Xk
Hesablamanin 4 = b=x addimini vo bolgliniin x, =a<x, <x,<..<x, =b sortini qobul edak.
n

[x,,b] pargasint x,,x, = x, +h,x, = x, + 2h,.. =x, +(n—1)h, x, = x, + nh = b noqtalori vasitosi

n 1

n barabar hissoye bolmakls toqribi qumatlarln ifadasi tapilir (Petrovskiy, 2015):

y(‘xkﬂ)h_ y(x,) =f(x020)s Vi =V S (s 00h,

yl :yO +f(x0’y0)h’ y2 zyl +f(‘x15yl)h EARRS ] yn :yn—l +f(xn—1’yn—1)h'

Eyler hesablama iisuluna asaslanaraq y(1) = 0,5 baslangic sorti vo x €[1;10], n =10 bdlgiisii iizra
verilmis

V=

><|‘<

(1+1ny lnx) “4)

diferensial tonliyinin y,,y,,...,»,, toqribi qiymatlori tapilmisdir.

V=Y + (X y)h =y, +&(1 + m&} =0, 0.5 [1 +In O’SJ -0,9 = 0,638083768
X, X, 1 1
v, =y, + £ (x,,¥,)h = 0,638083768 + W(l + mwj 0,9 =0,610536807

2 5

V= 3y + £ (s vy) - h = 0,610536807 + 0,610536807 (1+h1 0,610536807

)0,9 =0,507894121

2 3

I+In 0,9=0,386104736

Vi=y+ f(x;,»;)-h=0,507894121 + 0’507894121 [

0, 507894121j

Ys=y,+ f(x,,»,)-h=0,386104736 +

0 386104736 [ n? 386104736 -0,9 = 0,274475761

2744 1 2744 1
Ve =Vs+ f(x5,y5)-h=0,274475761 + 0,27447576 ( O 7447576

1+ J 0,9=0,184753309

0, 184753309 0 184753309

V. =Ye+ (x4, 1) h=0,184753309 + 1+

-0,9=0,118631006

Yo=Y, + f(x,,¥,)-h=0,118631006 +

0,118631006 ( O 118631006 :0.9 = 0,073004375
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Yo =ys + f(xg,¥5) - h=0,073004375 +

0,073004375 (1 + 1n &073004375 j 0.920,043186244

2 2

Vo= 3+ £ Goyy)-h= 0043186244 + 2043186244 (l+h1 0,043186244

J -0,9 =0,024604499

b B

Eyler ododi metodunun komoyi ilo hesablanmis y,,ys, ¥, V,, Vs, Vo, Ve qlymotlori codveldo

verilmigdir. Eyler metodu oyaniliyine vo sado hondasi menasma goéra shomiyyaetlidir. Eyler siniq
xotlor sxemi birtortibli doqiqliyi olan Runge-Kutta sxemidir (Vlasenko, 2000). Runge-Kutta sxeminin
komayi ilo  toqribi giymatlorini tapmagq iti¢lin avvalco, adadlori asagidaki qaydada hesablanaraq
funksiya artimi vo toqribi qiymati tapilir (Mammadov, 1998):

k= f0.5) ks k, =f(xo +§;yo+%).h,

k, :f(xo +§;y0 +k_2z)h, k,=f(xo+h;y,+ky)-h,

Ay:é(kl+2k2+2k3+k4)-h, VRV, tAY.

(4) diferensial tonliyinin gostorilon )y, );,...,),, toqribi qiymotlori Runge-Kutta dsullu ilo

hesablanmigdir. Hesablamalar y(1)=0,5 baslangic sorti vo xe[1;10], n=10 bdlgiisiino asason
yering yetirilmisdir. Verilmis birtortibli diferensial tonliyin Runge-Kutta sxemi vasitosilo gdstorilon

qaydada ovvalco k, k), k;, k, odadlori, bunlarin kémayi ilo iso ), »..., Vyy toqribi qiymotlori tapilir
(Pasayeva, 2026).

k= f(x,,,) :{&(lﬂn&ﬂ-h =[0,5 (1+1n0,5)]-0,9=0,138084

Xo Xo

h k 0,9
k, = =yt —= [-h=fl1+—;
) f(xo 5% 2) f( 5

=[0,392443-(1+1n 0,392443)]-0,9 = 0,022829
ks = f(x +§;J’o "‘%)h = f[1,45; 054—@)

=1[0,352699(1 + In 0,352699)]- 0,9 = —0,013376
ky=f(x,+hyy, +ky)-h=f(1+0,9;0,5-0,01338)-0,9 =
= £(1,9; 0,48662)-0,9 =[0,25612 - (1+In 0,25612)]- 0,9 = —0,08347

0,5+

0,138084)0’9 _

0,9 =

Ay = [é (0,138084 + 0,045658 —0,026752 — 0,08347)} -0,9=0,012253

¥, %y, + Ay =0,5+0,012253 = 0,512253
2 =0,512253 , x =x,+h=19

k, =f(x1,y1)-h=&{1+ln&j~h:
X X

_ {0,512253 (1 oy 0:512253

b

H -0,9=-0,075412

b
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k, = f(x, +g; ¥, +%)-h = £(2, 35; 0,47455)-0,9 = —0,10901

k= f(x +§; y, + %) h= £(2,35;0,45775)-0,9 = —0,11147

k,=f(x,+hy +k)-h=f(19+0,9;0,512253-0,11147)-0,9 =
= 1(2,8;0,40078)-0,9 =—0,121598

Ay = [é (ky + 2k, + 2k, + k4)} +h=-0,106238

Vv, =y, +Ay=0,512253-0,106238 = 0,406016

Verilmis masolonin sortino osaslanaraq hesablamalar bu qayda ilo davam etdilir. )j,.., Vjy qiymatlori
uygun olaraq bu sxeminin komoyi ilo vo gostorilon ardicilhiqla ovvalcs, k,k,,k;,k, odadlori

hesablanaraq onlara uygun Ay funksiya artimi miisyyon edilir, daha sonra y, (k=3,10) toqribi
giymaotlori tapilir (Elsqols, 2020).

0,288448, 0,192486, 0,121615, 0,075856, 0,04638, 0,027876, 0,016583, 0,009769.

Bu sxemlor miixtalifliyi ilo forglonir. Runqe-Kutta tisulu diferensial tonliyin yiiksok dodiqliklo adoadi
holli baximmindan ohomiyyatlidir (Rutkas, 2003). Runge-Kutta tisulunun Olgii tortibi artdigca
masalonin halli bir o gadar catinloasir va doqiqlik az da olsa artir. Belo ki, biitiin istifads olunan yiiksok
tortibli (mosalon besinci tortib) iisullar doqigliys minds bir artim vers bilir. Ona goro do ododi
tisullardan istifado edorkon, sado iisuldan istifado etmoklo verilmis parcani daha kicik hissoaloro
bolmak vo ya daha miirokkab metodlardan istifads edorak bu parcanin bolgii ndqtslarinds funksiyanin
hesablanmasi arasinda homiso se¢cim etmok maslohat goriilir (Aminov, 2022). Verilmis pargalarin
miiayyan hissasi elo boliinmalidir ki, bu bolgili ndqtalori daha diizgiin natice versin. Bu, imumiyyatlo,
verilmis masalonin qoyulusundan asilidir. Ona gora do dordiincii tortibdon yiiksok Runge-Kutta
tisulundan ¢ox istifade edilmir vo biitlin bolgiilor ailosindon yalniz dordiincii tortibli iisuldan istifado
olunur (Lukin va b., 2021).

Toqribi hesablanmis naticalori doqiq hallo miiqayise etmok moqsadils verilmis diferensial tonliyin
daqiq halli tapilmisdir (Flippov, 2000.). Bels ki, (1), (2) masalosinin {imiimi vo xiisusi halli, yoni

V= %(l +Iny-Inx ) diferensial tonliyinin y(1)=0,5 baslangic sortini ddoyon kvadratura ilo halli

y':Z(l—l—anj’ dy:Z(l‘Fh’ledxa th’ y =1ix, dy:tdx+xdt,
X X X X X

tdx + xdt = t(1+ Int)dx, xdt =t tdx, %z a
tint X

ln|1nt|=]n|x|+]nc, Int=xc, t=e"

soklindodir. Beloliklo, ¥ =Xe"verilmis diferensial tonliyin tmiimi holli, y=xe " isa
y(1) = 0,5 baslangic sortini 6doyen xiisiisi hollidir. Burada 0,5=1-¢°, ¢=mn0,5~-0,69315.

Yekunda x e [1;1 O] ,n=10, h= % =0,9 bolgilisii nozars alinaraq uygun y, =y(x,)=0,5

qiymatlori hesablanib miiqayisa edilir.
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¥, =19¢ 102050009, y, =2.8e 19 25-0,402044
v, =3,7e 3720284702, y, = 4,6e " 4= 0,18968
ys =55 P13 =0121534,  y, =6,4e P %'=0,075786,
y, =73 77 =0,046324, y, =8,2e P52 =0,02789 ,
Yy =9,le "1 =0,016583, y,, =10e > ° =0,009766

Belaliklo, hesablanmis V4, Vs, Vs V75 Vs» Vs Vio qiymatlori codvaldo gostorilmisdir.

Molumdur ki, diferensial tonliyi hall etmoak hondasi olaraq els oayri tapmaq demakir ki, bu ayrinin
istonilon ndqtesinds toxunaninin istigamoti uygun néqtodo meydanin istigamati ilo iist-iisto diigsiin
(Veysova, 2024). Inteqral ayrisinin har bir A/ (x, ) ndqtesindoki ayriys toxunan iigiin (3) sortinin
O0donmosini osas gotiirarak

N Xg Yk yk(E) yk(R_K)
0 1 0,5 0,5 0,5

1 19 0,50909 0,638083768 0,512253
2 2,8 0,402044 0,610536807 0,406016
3 3,7 0,284702 0,507894121 0,288448
4 4,6 0,18968 0,386104736 0,192486
5 55 0,121534 0,274475761 0121615
6 6,4 0,075786 0,184753309 0,075856
7 7,3 0,046324 0,118631006 0,04638
8 8,2 0,02789 0,073004375 0,027876
9 9,1 0,016583 0,043186244 0,016583
10 10 0,009766 0,024604499 0,009769

toqribi holli quraq. M, = M (x,,y,) ndqtesinds inteqral oyrisino toxunanin bucaq omsalinin

k= f(x,,¥0) oldugunu N9Zord alaraq
h
Y=y, =k(x—x,) vo x=Xx,+ ) diiz xatlorinin kosismo ¥ ‘
yl ................. eemeessesieenrainnare st aas R :\/ll
. . h k, . Y=y N,
noqtesini, yoni N x, +5; Yo +E noqtesini  tapiriq. N, y
noqtesindo  inteqral oyrisino toxunanin bucaq omsali ﬁ.f;_,—::f;'/“"":": ‘77\;1 o 7hJ
k,=f (xo +§; Vo +%) oldugundan M (x,,y,) ndqtesindon | 2 ; v
'x() \_0+]1 xl

x=x,+ h diiz xatti ilo kasismoya gqodor bucaq amsali &, olan
2

y=y,=k(x-x,) diiz xottini kegirib N{xo + g 3 Vo + %j noqtosini tapiriq. N, noqtesinde inteqral

oyrisino toxunanin bucaq omsali k, = f (xo + g; Yo +%) olacaq. Bels ki, M(x,,y,) ndqtesindon

x=x,+h diiz xotti ilo kosismoys qodor bucaq omsali i, olan V=), = k3 (x— XO) diiz xottini
kegirib N, (x0 +h;y, + k3) noqtosini tapiriq. n, ndqtesindas oyriys toxunanin k, = f(x, +h;y, +k;)
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bucaq omsalin1 tapaq. Mosolonin toqribi  holli olan siniq xott parcasinin istigamoti

k=Ay=é(k1+2kz+2ks+k4)'h vo M(x,,y,) noqtesinden x=x,+h diz xatti iloM, =M (x,,y,)

noqtosindo kosismoyos qodor y—y, =k(x—x,) diiz xottini kegirilir. Burada y,=y,+k=y,+Ay

hallin X, =X, +h ndqtesindo taqribi qiymotidir.
Natica

Runge-Kutta adodi metodlarinin komayi ilo verilmis diferensial tonliyin toqribi halli tapilmis vo
hesablamalarin naticalorini miiqayise etmok moqgsadilo bu diferensial tonliyin toqribi vo doqiq
hallindon alinan hesablama naticalori hom analitik, hom do cadval saklinds gostorilmisdir. Miiqayisali
tohlil onu gostorir ki, Eyler vo doqiq haldon alinan naticolor forqinin orta qiymati tigiin faiz doyigsmasi
togriban 1,1%, Runge-Kutta ododi metodundan vo doqiq halden alinan naticalor forqinin orta qiymati

iso 0,1% olmusdur. Inteqral ayrisinin har bir ndqtosinds baslangicda verilmis ayriys toxunanin bucaq

omsalina asason tapilmis Runge-Kutta omsallar1 hor bir # addiminda diiz xatlorin kasisma noqtalorini
vo bu noqtolordo inteqral oyrisino toxunanlarin bucaq omsallarinin tapilmasina asas vermisdir.
Gostorilmisdir ki, toxunanlarin tapilmis bucaq omsallarina uygun Ay funksiya artimi vo tonliyin

¥, (k=3,10) inteqral ayrisinin istonilon ndqtasinds toxunaninin istigamoti uygun ndqtads meydanin

istigamati ilo tst-iisto diisiir ki, bu da klassik nazariyyays uygundur. Daqiq hallin tapilmasi malum
olmadiqda diferensial tonliklorin inteqrallanmasi tigiin 6z hondosi goriinilisiine vo alqoritmik
sadoliyino goro Eyler metodunun totbiqi, doqiqliyine géro Runge-Kutta tisulu shomiyyatlidir.
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Vektorial sahonin hamar sathdon kec¢an selinin klassik iisulla
tadqiqi

Nazira Bayramova'* "', Aynur Oliyeva!

Xiilasa. Maqgalada axin sathindan kegon sahanin seli vektorial sahanin klassik tarifino asason va Qauss
- Ostraqradski diisturui vasitasilo aragdirilmigdir. Sath hissa-hisso hamar sath oldugu tigiin hamin
sathdon kegan sel olaraq timumi sathi amala gatiron hamar sathlordon kegan sellorin cabri comi
gotiiriilmiigdiiv. Bu zaman dayison sathinin normalinin istigamatina asason meydanin selinin
isarasinin dayismasi do nazora alinmisdw:. Klassik iisulla aragsdirma zamani verilmis sathin ayri-ayri
hissalari tizro vektorial sahanin seli hesablanmis va Qauss-Ostraqradski diisturu ilo hesabatin
daqiqliyi yoxlanilmisdir. Géstorilmisdir ki, vektorial meydan axinin siiratlor meydant oldugda onun
divergensiyasi biitiin manba va axin noqtalarinin timumi giictintin verilmis noqtadaki sixligidir. Tasdiq
olunmusdur ki, vektorial meydanimin potensiali varsa, bu potensial sabit hadda qador daqiqlikls
birqiymatli olaraq tayin edilir.

Acgar sozlar: hidrodinamika, qaldirici giivva, vektorial saha, Qauss-Ostra-qradski diisturu, vektorial
meydan, divergensiya, axinin siiratlor meydani, sath inteqrali
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Classical Study of a Vector Field Passing Over a Smooth
Surface

Nazira Bayramova!” "/ Aynur Aliyeva'

Abstract. The paper investigates the flow field passing through the flow surface based on the classical
definition of a vector field and using the Gauss-Ostragradsky formula. Since the surface is partially
smooth, the algebraic sum of the fluxes passing through the smooth surfaces that form the common
surface was taken as the flux passing through that surface. At this moment, the change in the sign of
the square flux was taken into account depending on the direction of the normal to the changing
surface. During the study, the vector field flux was calculated for individual sections of a given
surface using the classical method, and the accuracy of the results was verified using the Gauss-
Ostragradsky formula. It has been shown that when a vector field is a flow velocity field, its
divergence represents the total power density of all source and flow field points at that point.
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It has been confirmed that if a vector field has a potential, then this potential is defined as single-
valued up to a constant limit.

Keywords: Hydrodynamics, lift force, vectoril field, Gauss-Ostraqradsky formula, vector square,
divergens, flow velocity field, surface integral
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Giris

Ucgus zamani toyyaronin otrafinda axan hava aximinin siirati, axin spektrlori, toyyaros sothi lizorindo
tozyiqin uygun paylama diaqramlar1 vo digor parametrlori davamli olaraq doyisir. Bu clir proses geyri-
sabit hadiso adlanir. Bu hadisonin nozori modelini yaratmaq tigiin praktiki olaraq miihondislik
baximindan tohrifloro yol vermoadon osas niimunslori aydinlasdirmaga vo noticolori diizgilin izah
etmoyo imkan veracok sadologdirmalor toqdim edilir (Pasayeva vo Veysova, 2024).

Birinci sadalasdirma. Burada yalniz sabit harokati - har bir ndqtods parametrlori (V- siirat, p - tozyiq,
p — sixliq ) zamanla doyismoyon hava axininin horokotino baxilir. Ikinci sadalasdirma. Burada
mithitin davamlilig1 vo ya biitovliilik forziyyasi gobul edilir vo havanin molekulyar horokatlori vo
molekullararas1 bosluglar nazara alinmir. Yoni hava sixlig1 miisyyan bir p olan els biitov bir ayrilmaz
miihit kimi nozordon kegirilir ki, hava molekullar1 yalniz oshomiyyatsiz doracods kicik olan hocmdo
sixliq baximindan doyisoe bilsin. Ugiincii sadalasdirma. Havanimn &ziilliiyiiniin sifir oldugunu, yoni
daxili siirtinma qiivvalarinin olmadigi forz edilir. Bu o demokdir ki, sarhad qati gévdanin atrafindaki
axmnin spektrindon ¢ixarilmigdir vo toyyaronin sothinde hava siirtiinmoesi naticasinde yaranan
sirtinma qiivvesi nozora almir. Toyyaronin aerodinamik xiisusiyyastlorini tosvir edorkon
aerodinamikanin xiisusi bolmosi olan sarhad gati nazariyyasi bu qlivvalori nozors almaga imkan verir
(Mazurov vo b., 2020). Buraya hor bir ndoqtodo parametrlori zamanla doyismoyon hava axminin
horaksti, miihitin davamlilig1 vo ya biitovliiliik forziyyasi, havanin 6ziilliiyiiniin sifir oldugu, yoni
daxili siirtinmo qiivvelorinin olmadigr vo s. kimi forziyyslor daxil edilir. Qobul edilmis
sadolosdirmalors uygun olaraq, axin borusunun sorhaddi boyunca zamandan asili olaraq sabit
trayektoriyalt hava hissociklorinin biitov miihitde axminin geyri-barabar horokatini nazardan
kegirmok olar. Aerodinamikanin osas ganunlar1 gévdonin otrafinda sorbast axin prosesinin riyazi
modelini qurmaga (sorhad qatini nozors almadan) va soth tizorindo tozyiq paylanmasindan asili olaraq
aerodinamik qiivvolorin qiymatini toyin etmoayo imkan verir (Sasurin vo b., 2017).

Tadgiqat

Hidrodinamika aerokosmik texnikanin asasini togkil edir. Bu iso miithondislors toyyaralorin vo kosmik
gomilorin hava ilo vo ya mayelorlo miirokkob qarsiligli uygunlugunu anlamaga imkan verir. Horokot
edon bork cisimlorin otrafinda hava selinin dyronilmasi toyyarayo tosir edon qiivvealorin, bels ki,
qaldirici qlivvenin, agirhq qilivvesinin, itolomo qlivvesinin vo havanin miigavimot qiivvasinin
Oyronilmasinag imkan yaradir. Aerokosmik miithandislikde qazanilmis bu bilgilorin kdmayi ilo effektiv
vo manevrli toyyarolori modellosdirmak olar. Havanin toyyaranin v ya raketin strafinda neca hoarokat
etdiyini 0yronmok effektli vo tohliikasiz vasitolor proyektlonmasindo boyiik rol oynayir. Masalon,
qanadlarin formasi vo konfiqurasiyasi havanin qaldirict qlivvasinag vo miiqavimat qlivvasina tosir edir
ki, bu da toyyaronin havada qalmasini tomin edir (Qavrilov va b., 2020). Aerodinamikada rasional
gbvdanin Slgiilorinin tasiri S xarakterik sahasi ilo miioyyon olunur. Burada ya toyyaronin gévdasinin
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orta hissasinin sahasi, ya da qanadin sahasi xarakterik saho kimi qobul edils bilor. Burulganlar sistemi
ilo modellosdirilon miiasir hesablama tisullar1 burulganlarin garsiliqh tosirini tosvir sirkulyasiyani
hesablamaga imkan verir (Qriskevig, 2020).

Toyyaranin gévdosindo axin selinin tosirini, aerodinamik qiivvalorin qiymatini vo onlarin dasiyici
soth tizorindo paylanmasinin asasini vektorial sahonin miioyyon sothdon kegon selinin homin sothin
ohato etdiyi cismin hocmina olan nisbati ilo miioyyon olunur (Danko vo b., 2003). Tutaq ki, hisso-
hisso hamar qapali Q sothi ilo ohato olunmus 7 oblasti verilmisdir. Bu oblastin (Oxy) miistovisi

lizorindo proyeksiyast ; miistovi oblastidir. Verilmis qapali Q sothi Q,, Q,, Q, vo Q,
sothlorindon ibarotdir. Belo qapali Q sathi ilo shato olunmus 7 oblastina Oz oxuna noazaran diizgiin
foza oblast1 deyilir. T oblasti Ox, Oy vo Oz oxlarmim hor birino nazoran diizgiin olan sonlu sayda

foza oblastlarina ayrila bildiyino géro diizgiin oblastdir (Popov, 2014). Vektorial meydan olaraq axan
mayenin siiratlor meydanimi gotiirdiikde sel vahid zamanda qapali Q sathindon kegon mayenin
miqdarini gostorir (Smagqin, 2025). Q sothi hisso-hisso hamar soth oldugda homin sothdon kegon sel
olaraq Q sothini amalo gotiron hamar sathlordon kegon sellorin cobri comi gotiirtiliir. Ogor €2 sathinin
izl doyisorse, onda sothin normalinin da istigamati doyigor. Bu halda meydan selinin isarasi oksino
cevrilar (Qrigorev, 2010). Vahid zamanda Q sothindon 7 istiqgamotinds ke¢on mayenin miqdari

IJ‘FH(M)dQ:JJ(F(M)ﬁ(M))dQ=”(Pcosa+Qcosﬂ+Rcos;/)dQ (1)

voya

[[ F,(M)d2 = [[ Pdydz + Qdxdz + Rdxdy )

Q Q

soth inteqralina borabordir. (1) vo ya (2) inteqralina mayenin € sothindon 7 istigamatindo kegon
selidir (Prozorova, 2019).

Moqalodo 2x+3y+z=6 miistovisi vo koordinat oxlar1 ilo mohdudlanan
sothdon kecon Sakil 1
F(M)=0Bx—y)i +Q2y+2)] +Qz—-x)k

vektorial sahonin seli hesablanmigdir. Qoyulmis mosolonin holli iki iisulla -
vektorial sahonin klassik torifi vasitosilo vo Qauss-Ostraqradski diisturu ilo
aragdirilmisdir. Klassik tisulla aragdirma zamani verilmis €2 sathinin

1) Q:x=0,ii=—i, 2) Q:y=0,i=—/,
3) Qz=0,i=—k, 4) Q,:z=6-2x-3y

hissolori lizra vektorial sahonin seli hesablanmis vo Qauss-Ostraqradski diisturu ilo hesabatin
doqiqliyi yoxlanilmigdir (sokil 1) .

1) lex=0,l_i=—lT olduqda (sokil 2) (F,”):—GX_)’XFO =).

z

6 3 6 .
e [ i -1
D,, 0 0 0

y
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6 z 6 2 6 2
=ljdz- ‘23:1 2—5)612:1]‘ 4—£+Z— dz =
2 2 3 2 3 9

0

6
1 2z 72
=—|4dz——+—| =4 = II, =4
2 3 27

2) Q,:y=0,7ii=—; oldugda (sokil 3) (F,n):—(2y+z)‘yzo =—z.

6—2x 672x

:—”zdxdz——jdx jzdz——jdx—

0

3
=—1j(6—2x)2dx=

0 20
3

=—Ej<36—24x+4x2)dx =—%(36x—12x2+gx3j ——18 =11, =-18
0

0

3) Q3:Z=0,ﬁ=—/€,olduqda(sakil4) (F n)=—(2z—x] =X
IT, ”xdxdy Idy dex
=11, =3

3y
f Y-
0 20
2
—lj(9—9 2 2jd S P 2+2~y—3 =3 =
20U T )T TR T Ty )|
4) Q,:z=6-2x -3y olduqda, (sokil 5)
F(M)=0Gx-y)i +(2y+2z)] +(2z—x)k almar.

Digor torofdon
2x4+3y+z=6 = f+X+§:1
P=3x-y, O=2y+z, R=2z—x
go( y) =6—2x -3y ilsisaro edok. Sokil 5
¢.="2, ¢,=-3

I1, = H(R—Pq))'c -I-ng)'v)‘ dxdy = ﬂ[Zz—x+2(3x—y)+3(2y+z)] dxdy =

. 2=p(x.y) o 6233y

= ”(SZ+ 5x+ 4y)‘ dxdy = ”[SJH— 4y +5(6—2x -3y )]dxdy =

Dy z=6-2x-3y Dy

3 —§x+2 3 5 72x+2

[[(©5x-11y+30) dvdy = [ ax j(—5x—11y+30):[[—5xy—11y7+30yJ dx =
D,, 0 0 0 0
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3 2 3
:J —5x(2—2xJ—E(2—ExJ +30(2—zxj dx:j(§x2—ﬁx+38j dx =
0 3 2 3 3 o\9 3

3
3 2

0

=T, +T1, + I, + 11, =4+3-18+53=42

=53 = II,=53

Oyanilik baximindan klassik iisul osas gotiiriilso do, verilmis mosoloni asagidak: iki teoremo
osaslanaraq holl etmok daha olverislidir.

Teorem. Tutaq ki, P=P(x,y,2), O=0(x,y,z), R=R(x,y,z) funksiyalan diizgiin qapali 7’

. . . oP JQ OR . .
foza oblastinda kosilmoyondir va kasilmayon ) ) xlisusi toromalori var. Onda
Ox Oy Oz
oP JQ OJR
+ + dxdydz = || Pdydz + Qdxdz + Rdxd 3
m( ox oy oz J ly fgf lydz + 0 ly 3)

diistur dogrudur. Burada Q sothinin xarici iizii gotiiriiliir. Bu diistur Qauss-Ostroq-radski diisturu
adlanir. Bu diisturu ikinci ndv sath inteqrali vasitasilo yazmaq olar:

Hj(ﬁP N 20 4 IR dedydz = ”(Pcosa +Qcos B+ Rcosy dQ 4)

ox Oy Oz
divF = op + o0 + ok
ox Oy Oz

Burada divergensiyan1 ifado edir. Hor bir vektorial meydanin
divergensiyast homin meydanin invariantidir vo skalyar komiyyatdir.

Teorem. F (M) vektorial meydanin divergensiyasinin har hansi hacm iizra inteqrali, homin hacmi
ohato edon gapali sothdon kegon meydan selino borabordir.

Vektorial F'(M ) meydan: axan mayenin siirotlor meydant olduqda divF(M) komiyyoti meydanmn
biitiin monba vo axm ndqtolorinin {imumi giiciiniin M néqtesindoki sixligidir (Nasirov, 2020).

Meydanin heg bir axim noqtosi olmadiqda, ixtiyar1 M noqtosinde di VE (M) =0olar.

F(M)=0Cx-1)i +2y+2)j +(2z-x)k

2x+3y+z=6 = .

F (M) vektorunun divergensiyasini hesablayaq.
div17“=8—P+8—Q+8—R:i(3x—y)+i(2y+z)+g(2y—x):3+2+2:7
ox Oy 0z Ox oy oz

H:I£I7-dxdydz:7~I£jdxdydz:7VD:7-%Sh:7%-%:42
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Hidrodinamika vo aerodinamika toyyarslorin vo kosmik gomilorin yiiksok stiratli uguslarinda baglica
rol oynadigindan hava axminin intensiv yayilmasmi Oyronon skalyar vo vektorial saho
nozoriyyalorinin vo onun praktiki cohotdon daha dorindon Oyronilmolidir. Yiksok siirotli ugus
cihazlarmin trayektoriyasi hava miiqavimati, caziba qlivvesi vo kiilok kimi parametrlor nozoro
alinaraq diferensial tonliklor vasitosils toyin edilir. Burada prosesi doqiq ifado etmok {i¢iin diferensial
tonliyin hollinin varlig1 vo yegansliyinin klassik meyarlara uygunlugu osas gotiiriiliir (Veysova vo
Pasayeva, 2014). Bu hesablamalar aerokosmik aparatlarin stabilliyi vo idaros olunmasinda
aerodinamik qiivvalorin qiymatini vo onlarin dasiyici sath {izorindo paylanmasini olduqca daqiq
miloyyonlogdirdiyi iiglin burulganligin vo sirkulyasiyanin miiasir hesablama modellorinin
qurulmasinda miiayyen rol oynayir.

Natica

1. Baxilan masoalads tosdiq olunmusdur ki, vektorial meydaninin potensiali varsa, bu potensial sabit
hoddo godor doqiqliklo birqiymetli olaraq toyin edilir. 2. Gostorilmisdir ki, skalyar meydanlar
vektorial meydanin potensiallar olarsa, onda bu meydanin potensialit homin meydanla sabit hadds
godar daqiqlikls birgiymatli olaraq toyin edilir. 3.Vektorial meydan olaraq axinin siiratlor meydanini
gotiirdiikdo, selin vahid zamanda qapali Q sothindon keg¢on mayenin miqdarmin gostoricisi oldugu
tosdiq olunmusdur. 4. € sothi ilo shats olunmus miioyyan oblastda biitiin manba va axin néqtalorinin
birlikdo omolo gotirdiklori selin migdar1 oblastda yerloson biitiin manba vo axin noqtolori gilicliniin
orta sixligin1 vo imumi gilicliniin verilmis noqtods sixhigini ifado edir. 5. Vektorial meydan axmin
stiratlor meydani oldugda onun divergensiyasinin meydanin biitliin monbs vo axim ndqtolorinin
timumi giiclinlin verilmis ndqtadaki sixlig1 oldugu gostorilmisdir.
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Abstract. The Apiaceae family comprises around 3,800 species, classified into four subfamilies and
29 tribes. Within this family, the genus Prangos includes approximately 30 species and is primarily
distributed across Western Asia and the eastern Mediterranean. Several species of Prangos are
widely utilized in traditional medicine and exhibit a range of pharmacological properties, including
emollient, carminative, antifungal, antioxidant, antibacterial, cytokine secretion inhibitory, nutritive,
anti-HIV, tonic, anti-meteorism, and anthelmintic effects. The objective of this study was to analyze
the phytochemical composition of Prangos acaulis and Prangos ferulacea through qualitative
chemical reactions. It is worth noting that Prangos ferulacea has been partially examined in previous
phytochemical research. To achieve this goal, plant material from both species was subjected to
phytochemical screening using various qualitative assays. The findings revealed that both Prangos
acaulis and Prangos ferulacea are abundant in biologically active compounds. The analyses
confirmed the presence of diverse phytochemical constituents. These results highlight the
pharmacological significance of these species and suggest that their bioactive compounds hold
promise for future medical and biological investigations. In conclusion, this research contributes
valuable insights into the phytochemical profiles of Prangos species and provides a scientific
foundation for subsequent pharmacological and biological studies.
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Apiaceae ailosinin Prangos acaulis vo Prangos ferulacea
novlorinin fitokimyavi tarkibinin todqiqi

Ziyaddin Mommodov!* "/ Fatimo Roasidova

Xiilasa. Apiaceae ailasi taxminan 3800 novii ahata edir va dord alt ails ilo 29 tayfaya béliiniir. Bu
ailaya daxil olan Prangos cinsi taxminan 30 novdan ibaratdir va asasan Qarbi Asiya va Sarqi Araliq
danizi bolgasinda yayilmisdir. Prangos novlorinin bir ¢oxu ananavi tibbds genis istifada olunur va
yumgaldici, qazqovucu (karminativ), antifunqgal, antioksidant, antibakterial, sitokin ifrazini
tormozlayici, gidalandirici, anti-HIV, tonik, meteorizma qarsi va antihelmintik tasirlor kimi miixtalif
farmakoloji xiisusiyyatlor géstorir. Bu tadgiqatin magsadi Prangos acaulis va Prangos ferulacea
novlarinin fitokimyavi tarkibini keyfiyyat reaksiyalar: vasitasilo tohlil etmak olmugdur. Qeyd etmak
lazimdir ki, Prangos ferulacea avvalki fitokimyavi arasdirmalarda qisman oyronilmisdir. Bu magsadla
har iki névdan alda olunan bitki materiallar: miixtalif keyfiyyat analizlori ila fitokimyavi skriningdon
kecirilmisdir. Naticalor gostormigdir ki, ham Prangos acaulis, ham da Prangos ferulacea bioloji
cahatdon aktiv birlagsmoalorlo zangindir. Aparilan analizlor miixtalif fitokimyavi komponentlorin
moveudlugunu tasdiglomigdir. Bu naticalor hamin noviorin farmakoloji ahamiyyatini vurgulaywr va
onlarn bioaktiv maddalorinin galacak tibbi va bioloji tadqiqatlar tigiin perspektivli oldugunu géstorir.
Noatica olaraq, bu arasdirma Prangos néviarinin fitokimyavi profillari haqqinda dayarli malumatlar
taqdim edir va galacak farmakoloji va bioloji tadgiqatlar ti¢iin elmi asas yaradir.

Acgar sozlor: Prangos acaulis (DC.) Bornm., Prangos ferulacea (L.) Lindl., Apiaceae, fitokimyavi
torkib, keyfiyyat reaksiyalari
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Introduction

Members of the Apiaceae family are widely recognized as valuable vegetable, culinary, and medicinal
plants. Phytochemicals, which are chemical compounds naturally occurring in plants, are responsible
for their color and organoleptic properties (Yadav et al., 2017). Plants belonging to this family are
notably rich in numerous chemical compounds exhibiting diverse biological activities, including
coumarins, flavonoids, saponins, and other secondary metabolites. Saponins, which are classified
among secondary metabolites with biological activity, demonstrate various pharmacological effects,
and their influence on the cardiovascular system, immune system, and central nervous system, as well
as their antidiabetic and antitumor properties, have been well documented (Yuan et al., 2010).
Essential oils are composed of various biologically active compounds and possess antioxidant, anti-
inflammatory, antimicrobial, antiviral, and antitumor effects, and owing to these properties, they are
regarded as promising natural compounds in the fields of pharmacology and medicine (De Sousa et
al., 2023). The most frequent application of Prangos species in traditional medicine is the alleviation
of gastrointestinal symptoms, although numerous other uses have also been documented (Zengin et
al., 2022).

The primary biological activities detected in representatives of the Apiaceae family include induction
of apoptosis, antibacterial effects, hepatoprotective properties, vasodilatory (vasorelaxant) activity,
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cyclooxygenase inhibition, and antitumor effects (Amiri & Joharchi, 2016). Prangos is one of the
genera belonging to the Apiaceae family. Approximately 45 species within this genus have been
recorded, and many of them possess economic and medicinal importance (Salihu et al., 2024).
Prangos acaulis is a perennial herbaceous plant covered with dense, short, gray hairs and reaches a
height of 15-40 cm. The flowering period of this plant occurs in April-May, while the fruits ripen in
May-June. Its fruits are elongated and measure 12-18 mm in length. This species is xerophytic and is
primarily distributed in plains and low mountainous areas, on gypsum and clay soils, as well as in dry
valleys (Rashidova et al., 2026). Prangos ferulacea (L.) (called "Jashir" in Persian and "Oppoponax"
in French) is one of the valuable medicinal plants utilized in traditional medicine for the treatment of
various diseases. These plants are widely distributed in Iran, Tiirkiye, Lebanon, and parts of Europe,
typically growing in rocky and mountainous regions and exhibiting remarkable adaptability to harsh
environmental conditions. Phytochemical investigations have demonstrated that Prangos ferulacea
contains numerous bioactive compounds, including coumarins, flavonoids, and terpenoids. Its
essential oil is particularly abundant in monoterpenes and sesquiterpenes, which contribute to its
antimicrobial and antioxidant properties. Furthermore, this plant has been traditionally employed to
treat digestive disorders, diabetes, and inflammatory conditions, and contemporary studies have
validated several of these therapeutic applications. According to various laboratory investigations,
this plant has been demonstrated to possess therapeutic properties (Kafash-Farkhad et al., 2013).
Prangos ferulacea is an orophilous species distributed throughout mountainous regions of the Eastern
Mediterranean and Western Asia, with its occurrence recorded in Italy, Sicily, the Balkans, Syria, the
Caucasus, and Iran (Marrelli et al., 2023). In contrast, Prangos acaulis is widely distributed across
Central Asia and the Caucasus, including Iran (Rashidova et al., 2026). Research findings have
established that the phytochemical composition of both plants is notably rich in essential oils
(Badalamenti et al., 2022; Meshkatalsadat et al., 2010). Additional studies indicate that the young
shoots and leaves of Prangos acaulis contain 60 mg/% ascorbic acid, 15.03-16.95 mg/%
monosaccharides, 2.94-4.01 mg/% sucrose, 14-22.02 mg/% cellulose, various protein compounds,
and 0.7-5.02 mg/% fatty oils (Qasimov et al., 2018).

Numerous methodological approaches are employed in the investigation of plant phytochemical
composition. One such approach involves the examination of phytochemical constituents through
qualitative reactions. Qualitative analysis holds considerable significance for identifying the
phytochemical components present in medicinal plants (Mumtaz et al., 2014). Through the
application of qualitative reactions, it becomes possible to detect biologically active substances such
as flavonoids, saponins, coumarins, phenolic compounds, and tannins in plant extracts (Santhi &
Sengottuvel, 2016). Although the existing literature provides sufficient information regarding the
chemical composition of Prangos ferulacea, the available data concerning Prangos acaulis remains
quite limited. In light of this circumstance, the objective of the present study is to investigate the
phytochemical composition of both species through the application of qualitative reactions.

Research

Plant material. Specimens of roots and leaves from Prangos acaulis were collected during May 2025
from the vicinity of Diyagchay River, situated near Soyugdag in the Ordubad district of the
Nakhchivan Autonomous Republic, at an elevation of 2020 meters above sea level, corresponding to
coordinates 38°98'72.1" N latitude and 46°06'55.3" E longitude. Root and leaf samples of Prangos
ferulacea were obtained during May 2025 from the Kalbajar district.

Preparation of plant extract. The collected plant materials were subjected to complete drying in open
air under conditions sheltered from direct sunlight exposure. Subsequently, until the preparation of
extracts, they were preserved in dark-colored glass containers maintained in a cool environment
protected from light. For the purpose of obtaining extracts from the leaf and root portions of both
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plant species, accurately weighed quantities of 5 g of plant material were boiled in 100 ml of distilled
water for a duration of 5 minutes. Following the cooling process, the solid plant particles were
separated by filtration through filter paper.

Determination of saponins by qualitative reactions. For the purpose of phytochemical analysis,
several tests were conducted including the foam test, reaction with concentrated sulfuric acid, the
Rafon reaction, the Salkowski reaction, and reactions utilizing the Marquis reagent. For each
individual test, 2 ml of plant extract was employed.

Determination of coumarins by qualitative reactions. For the identification of coumarins,
observations were carried out under ultraviolet (UV) light at a wavelength of 365 nm within an
alkaline medium. Additionally, paper chromatography treated with ammonia vapor followed by UV
irradiation was utilized for this purpose. Determination of flavonoids by qualitative reactions. For the
identification of flavonoids, various reagents were employed including AICls, alkaline solution, and
lead acetate. Determination of anthracene derivatives by qualitative reactions. For the identification
of anthracene derivatives, dilute HCI, chloroform, and ammonia solutions were applied during the
analytical procedure.

Determination of tannin derivatives by qualitative reactions. For the determination of tannin
derivatives, FeCls (iron (III) chloride) solution was utilized as the testing reagent. During the analysis
of saponins through the foam test, persistent foam measuring approximately 1 cm in height, which
remained stable and did not dissipate after 10 minutes of agitation, was observed in the root and leaf
extracts of Prangos ferulacea, as well as in the root extract of Prangos acaulis. In contrast, the leaf
extract of Prangos acaulis exhibited only minimal foam formation. Upon performing the reaction with
concentrated sulfuric acid, a reddish coloration developed in all four samples examined. The
application of the Rafon reaction yielded a blue-green coloration across all extracts. In the Salkowski
reaction, although an orange color formation was anticipated for all four samples, only a pale-yellow
coloration was observed instead. Regarding the reaction conducted with the Marquis reagent, a dark
brown coloration developed rather than the expected raspberry color.

Table 1
Determination of saponins by qualitative reactions

Foam test Reaction with Rafon reaction  Salkowski Reaction
concentrated reaction with
H:SO4 Marquis
reagent
Prangos + + + + -
ferulacea
(leaf)
Prangos + + + + -
ferulacea
(root)
Prangos - + + + -
acaulis
(leaf)
Prangos + + + + -
acaulis
(root)

194



Z. Mammadov & F. Rashidova

For the determination of tannin derivatives, upon the addition of FeCls solution, a yellowish
coloration was observed in the root extract of Prangos acaulis, whereas a bluish-black coloration,
indicative of gallic acid, was observed in the leaf extract. In the root and leaf extracts of Prangos
ferulacea, an olive-green coloration, characteristic of catechin, was formed.

Table 2
Determination of tannins by qualitative reactions

Gallic acid (bluish-black color) Catechin (olive-green color)

Prangos ferulacea - +
(leaf)

Prangos ferulacea - +
(root)

Prangos acaulis + -
(leaf)

Prangos acaulis - -
(root)

During the determination of flavonoids, in the reaction conducted with the AICl; reagent, all samples
exhibited yellow fluorescence when examined under UV light. In the alkaline test, a bright yellow
coloration was observed across all samples, and it was noted that this color diminished following the
addition of dilute HCI. In the reaction performed with lead acetate, a yellowish precipitate formed in
all samples. In the reaction carried out with dilute HCl and Zn powder, which was employed for the
identification of flavonoids, although the development of pink, orange, or purple coloration was
anticipated, a brown color was observed in all samples instead.

Table 3
Determination of flavonoids by qualitative reactions
Reaction Reaction with Reaction with Reaction with
with AICI; alkali lead acetate dilute HCI and
Zn powder
Prangos ferulacea + + + -
(leaf)
Prangos ferulacea + + + -
(root)
Prangos acaulis + + + -
(leaf)
Prangos acaulis + + + -
(root)

For the determination of coumarins, when the extracts were treated with alkali and examined under
UV light, blue-green fluorescence was recorded in all samples. In an additional test, spots of the
extracts were applied onto paper chromatography; following the drying process, they were exposed
to ammonia vapor and subsequently examined under UV light, where blue fluorescence was
observed.
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Table 4
Determination of coumarins by qualitative reactions

Alkali + UV light Paper chromatography +
ammonia vapor + UV light
Prangos ferulacea (leaf) + +
Prangos ferulacea (root) + +
Prangos acaulis (leaf) + +
Prangos acaulis (root) + +

For the determination of anthracene derivatives, dilute HC1 was added to the extracts and the mixture
was heated in a water bath; subsequently, chloroform was introduced. Following the separation of the
chloroform layer, ammonia solution was added. Although the development of pink, red, or cherry
coloration was anticipated, none of these colors were observed in any of the samples.

As a consequence of the conducted investigation, the phytochemical composition of the extracts
obtained from the plant was analyzed, and the presence of biologically active substances including
coumarins, flavonoids, saponins, and tannins within their composition was established. These
compounds represent widely distributed phytochemical constituents in plants and demonstrate
various biological and pharmacological properties. Several qualitative reactions were employed for
the detection of flavonoids. For this purpose, AICIs solution, alkaline solution, and lead acetate
reagents were utilized. The color changes and precipitate formation observed as a result of these
reactions indicated the presence of flavonoids in the extract. The obtained findings demonstrate that
the studied plant samples are abundant in various bioactive compounds. Research indicates that
flavonoids exhibit antioxidant, anti-inflammatory, wound-healing, anti-aging, and immunomo-
dulatory effects. Furthermore, it has been determined that flavonoids improve the progression of
cardiovascular diseases, reduce the severity of upper respiratory tract infections, support cognitive
health, and contribute to body weight reduction. Owing to their high biological activity and favorable
safety profile, flavonoids are regarded as promising natural compounds for the development of novel
pharmaceutical preparations (Taldaev et al., 2022). For the determination of coumarins, observations
were conducted under ultraviolet (UV) radiation at a wavelength of 365 nm within an alkaline
medium. Additionally, paper chromatography treated with ammonia vapor was employed for the
detection of coumarins, and the chromatograms were examined under ultraviolet radiation.

The obtained results confirmed the presence of coumarins in the extract. Coumarins belong to a class
of compounds that attract considerable scientific interest owing to their biological activity. Their
physiological, bacteriostatic, and antitumor effects render further investigation and structural
modification of these substances promising for their utilization as novel therapeutic agents (Jain &
Joshi, 2012). For the determination of saponins, within the framework of phytochemical analysis, the
foam test, reaction with concentrated sulfuric acid, Rafon reaction, Salkowski reaction, and reactions
with the Marquis reagent were conducted, and the obtained results indicated the presence of saponins
in the extract. For each reaction, 2 ml of plant extract was employed. The determination of tannin
derivatives through qualitative reactions was performed using FeCls (iron (IIT) chloride) solution, and
the results of the reaction confirmed the presence of tannins in the extract. During our investigation,
the presence of anthracene derivatives was not detected. Nevertheless, this outcome may be
contingent upon various factors, including the pH of the medium, temperature, the extraction method
utilized, and the properties of the obtained extract. For this reason, it is not possible to definitively
assert that anthracene derivatives are entirely absent in the studied plant sample, and additional studies
are considered appropriate for their more precise determination. The conducted investigations
demonstrate that while certain information exists regarding the presence of these bioactive substances
in Prangos ferulacea (Bruno et al., 2019), there is insufficient information in the literature concerning
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the phytochemical composition of Prangos acaulis. The findings of the present study indicate that
Prangos acaulis may be rich in bioactive substances such as flavonoids, coumarins, saponins, and
tannins, and that the presence of these compounds is plausible. In this regard, a more comprehensive
investigation of the phytochemical composition of this species is considered necessary, and the topic
remains relevant.

Conclusion

As a result of the conducted phytochemical analyses, the presence of various biologically active
substances in the root and leaf extracts of Prangos acaulis and Prangos ferulacea species was
established. During the investigation, the presence of saponins, flavonoids, coumarins, and tannin
derivatives was detected through qualitative reactions. In particular, the presence of saponins was
confirmed by the foam test, while positive results were obtained in the determination of flavonoids
using AICls and alkaline tests. Reactions carried out with FeCls solution indicated the presence of
tannin derivatives. During the determination of coumarins, characteristic fluorescence was observed
under UV light. Additionally, as a result of the analyses performed, the presence of anthracene
derivatives was not detected. The obtained findings demonstrate that the studied species are rich in
various biologically active substances, and it can be concluded that they represent pharmacologically
important plants.
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“Ortofosfat tursusu” movzusunun tadrisindos didaktik
prinsiplarin rolu

Nigar Babayeva'* "' Samir Ismayilov?

Xiilasa. Maqgaloda iimumtahsil maktablorinda geyri-iizvi kimya kursunun fundamental bélmalorindan
olan ortofosfat tursusu mévzusunun tadrisinds didaktik prinsiplorin tatbiginin konseptual
mexanizmlori va elmi-metodik rolu tadqiq edilir. Miialliflor miiasir kimya tahsilinin paradigmalarina
asaslanaraq qeyd edirlor ki, talim prosesinin asas maqsadi sagirdlords yalniz deklarativ nazori
biliklarin formalasdirimasi ilo mohdudlasmamali, ham da bu biliklorin real tocriibada va sanayeda
funksional tatbigetma bacariglarinmin inkisaf etdirilmasina yonalmalidir. Tadgigatda ortofosfat
tursusunun molekulyar qurulusu, pillali dissosiasiya xiisusiyyatlori va ¢oxtipli duz amalagatirma
mexanizmlori didaktikanin elmilik, sistemlilik, ayanilik, siiurlulug va hayatla alaqalilik prinsiplori
kontekstinda kompleks sakilda tohlil olunur. Maddanin kimyavi tabiatinin timumi va xiisusi xassalor
blokuna ayrilaraq deduktiv yanasma ilo strukturlasdirilmasi matnds genis isiglandirilmisdr.
Interaktiv metodlarin, zehin xaritalorinin va ragamsal vizual alatlorin prosesa inteqrasiyasi ilo bagl
veni metodiki takliflor irali stiriilmiisdiir. Yekun naticalor siibut edir ki, didaktik prinsiplora asaslanan
inteqrativ model abstrakt anlayiglarin konkretlogmasina sorait yaradw, talim prosesinin effektivliyini
ahamiyyatli doracada artirtr, sagirdlorin elmi diinyagoriisiiniin, analitik va mantiqi tafokkiiriiniin
inkisafint stimullagdirr.

Acar sozlor: didaktik prinsiplor, elmilik, sistemlilik, geyri-tizvi tursular, ortofosfat tursusu, deduktiv
metod
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The Role of Didactic Principles in Teaching the Topic of
“Orthophosphoric Acid”

Nigar Babayeva!* "' Samir Ismayilov?

Abstract. The article investigates the conceptual mechanisms and the scientific-methodological role
of applying didactic principles in teaching the topic of orthophosphoric acid, which constitutes one
of the fundamental sections of the inorganic chemistry course in general education schools. Based on
the paradigms of modern chemistry education, the authors note that the primary objective of the
educational process should not be limited merely to the formation of declarative theoretical
knowledge in students, but should also target the development of functional application skills of this
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knowledge in real practice and industry. The study comprehensively analyzes the molecular structure,
stepwise dissociation characteristics, and multi-type salt formation mechanisms of orthophosphoric
acid within the context of the didactic principles of scientific consistency, systematicity, visibility,
consciousness, and real-life connectedness. The structuring of the chemical nature of the substance
by dividing it into general and specific property blocks via a deductive approach is extensively
highlighted in the text. Furthermore, new methodological proposals regarding the integration of
interactive methods, mind maps, and digital visual tools into the process have been put forward. The
final results prove that the integrative model based on didactic principles facilitates the concretization
of abstract concepts, significantly enhances the effectiveness of the training process, and stimulates
the development of students' scientific worldview, analytical abilities, and logical thinking.

Keywords: didactic principles, scientific consistency, systematicity, inorganic acids, orthophosphoric
acid, deductive method

' Azerbaijan State Pedagogical University, PhD in Chemistry, Baku, Azerbaijan

* Azerbaijan State Pedagogical University, Master's student, Baku, Azerbaijan

" Corresponding author. E-mail: babayevanigar1979@gmail.com

Received: 7 February 2026; Accepted: 8 May 2026; Published online: 30 May 2026

© Author(s) 2026. This is an open access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 Interational License (CC BY-NC 4.0).

Giris

Molumdur ki, didaktika 6yronmo prosesini 6ziindo aks etdiron, “nayi 6yrotmok?”, “neco dyrotmak?”’
vo “hanst vasitolorlo Oyrotmok?” suallarmma cavab axtaran, tolimin mogsodini, mozmununu,
qanunauygunluqlarmi ve metodlarmi todqiq edon elm sahssidir (Azorbaycan Respublikasinda
Umumi Tohsilin Dévlot Standartlar;, 2022). Didaktika hom nozeri, hom do praktiki funksiyalar:
yerina yetirir. Kimyanin didaktikasi, homg¢inin, kimyovi tohsil vo tolimin mahiyyatini, mozmun

prinsiplorini, togkil formalarini, elaca do bu prosesin foaliyyat va inkisaf qanunauygunluqlarini tadqiq
edir (Oliyev vo b., 2026).

Kimyanin miiasir todrisinin osas magsadi sagirdlordo yalniz nazori biliklori monimsatmak deyil,
zaruri biliklorls hom do bu biliklorin praktikada totbiq bacariglariin inkisaf etdirilmasidir. Qeyri-lizvi
kimyanin fundamental bolmoalorindon olan ortofosfat tursusunun todrisinds didaktik prinsiplorin
totbiqi sagirdlorin movzunu effektiv monimsamaosini tomin edir. Didaktik prinsipler talim prosesinin
elmi, sistemli, siiurlu vo ayani sokildo qurulmasina komok edir (Babayev vo Babayeva, 2019).

Tadgiqat

Sagirdlor 6nco fosfor movzusunun shomiyyatini bilmolidir. Fosfor insan orqanizminds aqli vo azalo
faaliyyatina tasiri, kalsiumla yanasi, siimiik hiiceyralorinin yaranmasinda istiraki ils siimiik vo dislora
mohkomlik vermasi ilo digor elementlordon se¢ilir. Fosfor homginin, orqanizmds enerji toplayicisi vo
dasiyicisi olan adenozintrifosfat tursusunun (ATF), irsi molumatlarin miihafizasini, nasildon-naslo
oOtiliriilmosini, hiiceyrads ziilallarin sintezini tomin edon nuklein tursularinin torkibine daxildir. Fosfor
lobya, noxud, pendir, yulaf yarmasi, ot, yumurta, ¢érok, sor, doniz mohsullarnin torkibinds olur.

Ortofosfat tursusunun mévzusunun todrisds yeri vo shomiyyati nodir? Aqrokimya: Diinyada istehsal
edilon ortofosfat tursusunun tobii kiitlosinin toxminon 80-90 faizi fosforlu mineral giibrolorin
alimmasina sorf olunur. Fosfor elementi bitkilorin kok sisteminin formalasmasi vo hiiceyrs daxili
enerji miibadilasi (ATF sintezi) liclin hoyati ohomiyyast dastyir (Hosonov, 2018; Qasimov vo Valiyev,
2020). Qida Senayesi: Maddo E338 kodu altinda rosmi qida olavasi (tursuluq tonzimlayicisi vo
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antioksidant giiclondirici) kimi tosdiglonmisdir. Xiisusilo qazli i¢kilords spesifik dad yaratmaq vo
mohsulun mikroblara garsi saxlanma miiddstini artirmaq magsadils genis istifado olunur (Smith vo
Jones, 2019). Metallurgiya: Metal sothlorin pasdan tomizlonmasinds vo korroziyadan qorunmasinda
aktiv totbiq edilir. Bu kimyavi proses zamani1 metalin tizorindo davamli domir (IIT) ortofosfat tobaqgosi
yaranir (fosfatlagdirma). Homin qoruyucu tobaqo metalin iizorino vurulacaq boyanin daha méhkom
yapismasini tomin edir (Mommodova, 2022; Babayeva vo Babayev, 2020). Stomatologiya: Dis
hokimliyinds tursunun 35-37 faizli mohlullar1 dis emalinin mikro-soviyyado daglanmasinda istifads
edilir. Bu proses plomb materialinin dis toxumasina yapisma giiciinli (adgeziyasini) koskin sokildo
artirir. O, homginin, bazi stomatoloji sementlorin torkib hissasidir (Robert vo b., 2021).

Ortofosfat tursusu mévzusunun didaktik prinsiplors asaslanaraq todrisi. Qeyri-lizvi kimya kursunda
mithiim struktur vahidlorindon birini togkil edon ortofosfat tursusunun todrisi sagirdlordo maddonin
torkib — qurulus - xasso - totbiq alagoalorinin dork edilmasinds fundamental rol oynayir. Bu movzu,
kimya tohsilinin standartlarinda tasbit olunmus bir sira miirokkob konseptual anlayiglarin praktik vo
nozori interpretasiyast liclin zomin yaradir (Mommodova, 2021). Mdvzunun todrisi prosesindo
sagirdlor asagidaki fundamental kimyoavi qanunauygunluqlar1 monimsayirlor:

-Ortofosfat tursusu molekulunda hidrogen atomlariin oksigen vasitosilo morkozi atomla rabito
yaratmasinin 0yronilmasi sagirdlordo tursularin asaslig1 haqqinda tosovviirlori dorinlosdirir. Prosesin
morhoaloali dissosiasiya prosesinin izah1 kimyovi tarazliq vo elektrolitik dissosiasiya nozoriyyasinin
dorkini tomin edir (Abbasov, 2019).

-Tursunun pillsli dissosiasiyasina ekvivalent olaraq normal (ortofosfatlar), turs (hidrofosfatlar vo
dihidrofosfatlar) duzlarin omoalo golmo mexanizminin Syronilmasi qeyri-iizvi maddolorin miithiim
siniflori arasindaki genetik baglilifi vo reaksiyaya daxil olan maddslorin molyar nisbotindon
asililigini niimayis etdirir.

-Md6vzunun ¢oxsaxali strukturu pedaqoji prosesds sistemli vo inteqrativ yanasmanin totbiqini zoruri
edir. Bu yanasma, sagirdlorin hom subyekt-obyekt miinasibotlorindo nozari biliklorini strukturlagdirir,
hom ds fonlorarasi inteqrasiyani optimallagdirir (©liyev va b., 2026). Ortofosfat tursusunun todrisinda
timumi vo xiisusi xassalarini bir-birindon ayiraraq todris etmak hom sistemlilik, hom do miiqayisoli
tohlil baximindan ¢ox effektivdir. Bu yanasma sagirdlorin beynindoki qarisiqligi aradan qaldirir: onlar
dork edirlor ki, bu madds hom tipik bir tursudur (imumi xassolor), hom do 6zlinomoxsus forqli
xususiyyatlori var (xiisusi xassolor).

Ortofosfat tursusunun iimumi xassalori. Indikatorlara tosiri: mohlulda hidrogen ionlarinm ayrilmasi
sobabindon lakmus vo metiloranjin rongini doyismosi. Aktiv metallarla qarsiliql tosiri: gorginlik
sirasinda hidrogendon solda yerloson metallarla reaksiyaya girorok hidrogen qazini ayirmasi. Osasi
oksidlorlo vo asaslarla reaksiyasi: metal oksidlori vo galovilarls qarsiligli tasirds olub duz vo su omalo
gotirmok qabiliyyoti. Zoif tursularin duzlari ilo reaksiyasi: 6ziindon daha zoif tursulari onlarin
duzlarindan sixisdirib ¢ixarmasi.

Ortofosfat tursusunun xiisusi xassalori. Ugosasliliq va pilloli (marhaloli) dissosiasiya: bir vo ikiosasl
tursulardan forqli olaraq, sulu mohlulda hidrogen ionlarin1 birbasa deyil, i¢ moarhalads (pillali)
ayirmasi (Abbasov, 2019). Ug tip duz omola gotirmo gabiliyyati: neytrallasma doracasindon vo molyar
nisbatlordon asili olaraq hom normal (ortofosfatlar), hom do iki miixtalif n6v turs duz (hidrofosfatlar
vo dihidrofosfatlar) yarada bilmosi. Qat1 sulfat vo nitrat tursularindan forqli olaraq oksidlogdirici
xassosinin olmamasi: Fosforun burada on yiiksok oksidlogmo doracosindo olmasina baxmayaraq,
ortofosfat tursusunun qati mohlullarinin belo giiclii oksidlosdirici olmamasi, metallarla reaksiyadan
forqli maddoalor deyil, uygun duz vo yalniz hidrogen qazini ayirmasi. Termiki davamsizliq:
qizdirildiqda parcalanaraq su itirmasi vo digor tursulara xas olmayan yeni zancirvari strukturlara
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pirofosfat vo metafosfat tursularina ¢evrilmasi. Keyfiyyat reaksiyasi: onun vo hall olan duzlarinin
glimiis-nitrat mohlulu ilo spesifik sar1 rongli ¢okiintii vermakls laboratoriyada vizual olaraq asanligla
toyin edilmosi.

Ortofosfat tursusu movzusunun todrisi zamani materiali bu cilir qruplagdirma tolimdo deduktiv
yanagmani (imumidon xiisusiya kec¢id) tomin edir. Sagird oavvalco tursular haqqinda bildiyi imumi
qaydalar1 ortofosfat tursusuna samil edir (idrak rahatlig1), daha sonra iso maddonin 6ziinomoxsus
xarakterini (xiisusi xassolorini) kosf edorok kimyovi biliklorini daha iist soviyyoys qaldirir.
Sistemlilik vo ardicilliq prinsipi: didaktikanin diger bir sistemlilik vo ardicilliq prinsipinin asas
mahiyyoti movzunun todrisinin sadodon miirokkobo dogru qurulmasidir. ©vvalca tursular hagqinda
timumi anlayislar, sonra ortofosfat tursusunun qurulusu, ardinca ise kimyavi xassolori todqiq edilir
(Babayev vo Babayeva, 2021; Camalova, 2022; Camalova vo Babayeva, 2024). Bu ardicilliq
sagirdlorin mévzunu morhalali sokildo qavramasina imkan yaradir vo sagirdlordo sistemli mantiqlo
diistinmo qabiliyyoti formalasdirilir.

Oyanilik prinsipi: didaktikanin oayanilik prinsipino asason ortofosfat tursusunun todrisindoe sxemlor,
cadvallar, reaksiya tonliklori, laboratoriya tocriibalori vo modellardon istifade boyiik shomiyyat kosb
edir. Oyani vasitolor abstrakt anlayislarin konkretlogdirilmasine komok edir vo dorsin yadda galan
olmasini tomin edir. Siiurluluq vo foalliq prinsipi: bu sirada sliurluluq vo foalliq prinsipinin tasiri
olaraq sagirdlorin dors prosesindo foal istiraki vo movzunun daha yaxsi monimsonilmasino sorait
yaranir. Problemli suallar, miizakiralor, qrup islori vo praktik tapsirigqlar ortofosfat tursusunun
xiisusiyyatlorini siiurlu sokildo dyranmayos imkan verir (Babayeva vo Ismayilov, 2026).

Hoyatla alagalilik prinsipi: bu ardicilligla totbiq olunan prinsiplor hoyatla slagolilik prinsipi ilo
qurularaq tranduktiv yanagmani formalasdirir, hoyatla slaqo dyronilocok materiala maragi daha da
artirtr. Ortofosfat tursusunun giibra istehsalinda, qida senayesindo vo moisatdoe istifadasi ilo bagh
todqgigatlar movzunun real hoyatla olaqosini gostorir. Bu iso Oyronilon biliklorin, oaldo olunan
bacariglarin praktik ohomiyystini dork etmoyo imkan yaradir. Yas vo fordi xiisusiyyatlorin nozoro
alinmasi prinsipi: malumdur ki, istonilon todris prosesinds sagirdlorin yas vo fordi xiisusiyyatlorin
nozora alinmasi prinsipi bir qayda olaraq gézlonilmolidir. Istonilon mévzunun todgqiqi vo izah1 zamani
sagirdlorin yas soviyyesi nazoro alinmaqla miirokkob anlayislar agar sozlor olaraq qeyd olunur,
niimunalorle toqdim edilir. Bu zaman mdvzu tolim naticolori yiliksok olan sagirdlor {igiin slava
tapsiriglar, digorlori {igiin iso sadolosdirilmis izahlarla monimsadilir. Ortofosfat tursusunun didaktik
prinsiplora uygun todrisi gostarir ki, todqiqatin elmi osasi1 sagirdlorin ortofosfat tursusunun struktur
vo xiisusiyyatlorini daha dorindon monimsomolori, kimyovi reaksiyalarin bas vermo sobablorini
anlamaq vo totbiq saholorindoki praktiki ohomiyyatini qiymatlondirmok bacariglarinin inkisaf
etdirilmasino yonolmisdir. Bu yanasma, homg¢inin, sagirdlorin tohsil prosesinds foal istirakini tomin
edorak, onlarin tohlil etma vo problem hall etma qabiliyyatlorini giliclondirir, hamginin, ortofosfat
tursusunun todrisinde didaktik prinsiplorin totbiqi kimya dorslorinin effektivliyini ohomiyyatli
doracodo artirir. Elmililik, sistemlilik, oyanilik, stiurluluq vo hoyatla alagalilik prinsiplori sagirdlorin
movzunu daha dorindon monimsomasing, analitik, ardicil, sistemli diisiinma va totbiq bacariqlarinin
formalagmasina gorait yaradir. Notico etibarilo, didaktik prinsiplors asaslanan todris prosesi ortofosfat
tursusu kimi miirokkob mdvzularin daha anlasilan vo maraqli sokilde dyradilmasini tomin edir.

Natica

Tadqiqatin gedisinds sldo olunmus elmi-metodik naticolor vo aparilmis kompleks timumilosdirmolor
gostorir ki, ortofosfat tursusu moévzusunun todrisindo didaktik prinsiplorin totbiqi miiasir kimya
tohsilinin toloblorino tam cavab verir. Miirokkob konseptual struktura malik olan bu mdvzunun
sistemli gokildo monimsonilmosi sagirdlorin elmi diinyagdriisiiniin genislonmasing, sobab-notico
slagalerini qurmaq qabiliyyatine vo mantiqi tofokkiiriiniin inkisafina birbasa xidmaot edir. Maqalado
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ortofosfat tursusu movzusunun todrisindo didaktik prinsiplorin sinergetik vo inteqrativ totbiq
mexanizmi ilk dofs kompleks sokildo tohlil edilmis, foal tolim metodlarinin tolim prosesino
inteqrasiyasi ilo bagli yeni metodiki tokliflor irali sliriilmiisdiir. Bu yanasma geyri-iizvi kimyanin ¢atin
gavranilan bolmolarinin asanlasdirilmasi {i¢lin innovativ bir model formalasdirir.

Didaktik prinsiplor osasinda qurulan todris prosesi sagirdlorin nozari biliklorini funksional praktik
bacariqlara c¢evirmosini tomin edorak, onlarda real kimyovi proseslori elmi cohstdon diizgiin
osaslandiraraq, maddolorin totbiq xiisusiyyotlorini qiymotlondirmok vo laboratoriya soraitindo
tohliikesiz tadqiqat¢iliq vordislarini inkisaf etdirmok imkani yaradir.

Yekun olaraq, toklif edilon sistemli didaktik yanagma kimya miisllimlari {i¢iin dorslorin daha somarali
planlagdirilmasi, differensiallagdirilmis tolim miihitinin yaradilmasi vo timumtohsil moktoblorindo
kimya fonni ilizro dovlot standartlarinda tosbit olunmus tolim naticolarinin yiiksaldilmasi baximindan
mithiim praktik shomiyyat dagiyir.
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The Present Ecological Condition of Successfully
Introduced Mammalian Species in Azerbaijan
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Abstract. The distribution areas of the European rabbit, nutria, and raccoon, which are the main
objects of the study, as well as their population density and ecological conditions, were determined.
The research was carried out based on route and survey methods. Considering the activity patterns
of the species, the studies were conducted in the spring and autumn seasons of 2025. To identify the
species, their morphological characteristics, tracks, burrows, and excrements were examined. The
European rabbit was studied on Gil and Khara Zira islands, nutria in the floodplains around the
Kura River, the South Mughan Canal, and the Goychay Reservoir, while the raccoon was studied in
several districts of the Greater Caucasus and Lankaran natural regions. During the research, it was
found that these species show a high level of adaptability in Azerbaijan. Moreover, although the
raccoon population remains stable, it has expanded its range. However, the lack of proper monitoring
and the absence of systematic control over these species make it difficult to investigate their impacts
on Azerbaijan’s biodiversity, agricultural lands, farm areas, and other effects. Therefore, the
conducted research indicates that it is necessary to study these species in the future both from an
ecological perspective and as potentially harmful species.
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Azdrbaycana introduksiyasi ugurlu olmus moamasli novlarin
miiasir ekoloji vaziyyati

Sobins Biinyatova!* ", Giinel Maharramova?

Xiilasa. Tadgigatin asas obyekti olan ada dovsani, nutriya va Amerika yenotunun yayildig arazilor,
onlarin populyasiya sixligi1 va ekoloji vaziyyatlori miiayyan edilmisdir. Todqgiqatlar marsrut va sorgu
metoduna asasan hayata kegirilmisdir. Novlarin aktivliklori nazara alinaraq 2025-ci ilin yaz va payiz
aylarinda tagkil olunmusdur. Novlari tayin etmoak tigiin onlarin morfoloji alamatlori, izlari, yuvalart
va ekskrementlarina nazar yetirilmisdir. Ada dovsami Gil va Xora Zira adasinda, nutriya Kiir ¢ayt
atrafi axmazlar, Conubi-Mugan kanali, Goy¢ay su anbarinda, Amerika yenotu isa Boyiik Qafqaz va
Lonkaran tobii vilayatinin bir nega rayonunda tadqiq edilmisdir. Todqiqatlar zamant malum olmusdur
ki, bu novlar Azarbaycanda yiiksak adaptasiya qabiliyyati gostormisdir.
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Hotta, Amerika yenotunun saymin stabil olmasina baxmayaraq 6z arealini genislondirmigdir. Lakin
bu novior iizarinda lazimli monitoringlorin aparilmamast va sistemli nazaratin yaradilmamasi onlarin
Azarbaycanmin biomiixtalifliyina, kond tasarriifatina, ferma sahalorino vurdugu ziyanin va digor
tasirlorinin arasdirimasint ¢atinlagdirir. Bu sababdan aparilan tadqgiqat islori galaocakda bu noviarin
ham ekoloji baximdan, ham da zararverici név kimi oyranilmasinin zaruri oldugunu gostarir.

Acgar sozlar: mamolilor, introduksiya, Azarbaycan, ekologiya, adaptasiya
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Introduction

Between 1930 and 1970, the introduction of 10 mammal species into Azerbaijan was carried out:
Oryctolagus cuniculus L. — European rabbit, Myocastor coypus M. — nutria, Procyon lotor L. —
raccoon, Chinchilla brevicauda W. — short-tailed chinchilla, Mephitis mephitis S. — striped skunk,
Nyctereutes procyonoides G. — raccoon dog, Cervus nippon T. — sika deer, Bison bonasus L. —
European bison, Saiga tatarica L. — saiga antelope, and Mustela vison S. — American mink. These
species were intended to be used for several purposes, including the enrichment of Azerbaijan’s
biodiversity, hunting, fur production, meeting pharmaceutical demands, and preventing the increase
of pest species (Musayev et al., 2004).

Compared to other organisms, mammals tend to adapt and establish populations more easily in new
territories when introduced outside their natural ranges. However, factors such as the number of
released individuals, the size of the natural range of the introduced species, and the mildness of the
climate in the new territory influence the success of introduction. In general, the proportion of
successfully introduced species worldwide is especially high among the orders Artiodactyla (even-
toed ungulates), Carnivora (carnivores), Lagomorpha (lagomorphs), and Perissodactyla (odd-toed
ungulates) (Clout & Russell, 2008). In Azerbaijan, the species whose introduction proved successful
were Myocastor coypus M. — nutria, Procyon lotor L. — raccoon, and Oryctolagus cuniculus L. —
European rabbit. The European rabbit was introduced as a game animal, for fur and meat production,
as well as for use as a scientific research model and a pet (Naff & Craig, 2012). Nutria was introduced
as a source of meat and fur (Guichon et al., 2003), while the raccoon was introduced mainly for
economic purposes related to the fur industry (Stope, 2023). However, systematic control over these
species was not established, and they were not even utilized for the purposes for which they had been
introduced. As a result, individuals of these species are not hunted, leading to an increase in their
population numbers. Since the mentioned species possess certain pest characteristics, the growth of
their populations intensifies their destructive impacts. Furthermore, because these species were
introduced from outside the country, they were brought in without sufficient prior research. The risk
factors associated with the diseases they may carry in Azerbaijan, their effects on the country’s
ecosystems and native species, and the problems they may create in agricultural and farm areas have
not been thoroughly investigated. After the introduction process, issues such as the population density
of these species, their current condition, whether they are expanding their ranges, and several related
questions have remained uncertain. Although numerous studies on these species exist abroad, no
substantial research has been conducted in Azerbaijan for more than 20 years. Therefore, the gaps
mentioned above have not been comprehensively studied and still remain unanswered.
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Research

Materials and methods. Since all three species are distributed across different regions of Azerbaijan,
our research was mainly conducted in areas where these species are abundant. During the study of
the European rabbit (O.cuniculus L.), we visited Khara Zira and Gil islands, which are part of the
Baku-Absheron Archipelago. Considering the size of the island and the population of the European
rabbit, this study was completed within one day. To identify nutria or the coypu (M.coypus M.),
research was carried out in Mingachevir, the floodplains surrounding the Kura River, the South
Mughan Canal in Bilasuvar District, and the canals connected to it. The regions of Lankaran, Lerik,
and Gakh, where the raccoon (P.lotor L.) is most concentrated, were also visited. It should also be
noted that during the study of nutria and raccoon, the floodplains around the Kura River and the Lerik
region were recorded as new distribution areas for these species.

Considering the seasonal activity of the animals, the studies were conducted from the spring to the
autumn of 2025, and preference was given to days considered favorable for these species. For this
purpose, weather forecasts were checked before each field study. In addition, field observations were
carried out after rainfall in order to make tracks more visible, since tracks can be identified more
easily on muddy surfaces. Since there are no illustrated identification guides for these species in
Azerbaijan, the identification guide “Mammals of Europe, North Africa and the Middle East” was
used. For the identification of tracks, burrows, and excrements of the recorded species, the book
“Zhizn' zhivotnykh” was used. Additional information was obtained from internet resources
whenever necessary. The studied objects were identified according to the following diagnostic
characteristics:

European rabbit (O. cuniculus L.): Body length ranges from 25—-54 cm, while the ears and hind limbs
are 6—7.2 cm long. The forelimbs of the European rabbit leave rounded tracks on the ground, whereas
the hind limbs leave longer and larger prints. The dorsal part of the body is grayish-brown or pale
yellowish, while the ventral side is white. The underside of the tail is white, whereas the upper side
is blackish or the same color as the back. The tips of the ears are black and rounded. Its diet varies
according to the season and mainly includes the vegetative organs of herbaceous plants, cabbage, root
crops, grain crops, dry grasses, and underground parts of plants (Ahmadov et al., 2023; Sokolov,
1989; Rossolimo et al., 2004; Aulagnier et al., 2009). Even fiber-rich plants such as grasses, hay, and
fibrous weeds may constitute part of their diet (Harcourt-Brown, 2003).

The excrement of this species occurs in two forms. The first type is dark brown, odorless, hard, small,
and round in shape. The formation process of the second type is called coprophagy. During this
process, rabbits re-ingest soft cecal excrement. This ensures the absorption of essential vitamins,
improves the digestion of plant-based food (Fortanesi et al., 2021) and proteins (Irlbeck, 2001), and
allows water to be reabsorbed into the body (Fortanesi et al., 2021). This type of excrement has a
softer consistency. Unlike the European hare, the European rabbit digs burrows and lives in them.
The burrow consists of family chambers and chambers containing offspring. Burrows have both
entrances and exit. They periodically change their burrows over time (Ahmadov etal., 2023; Sokolov,
1989; Rossolimo et al., 2004; Aulagnier et al., 2009).

Nutria or coypu (M. coypus M.): It has a strongly arched body, short legs, and a long, rounded tail.
The ears, eyes, and nostrils are located on the upper part of the head. The head and body length range
from 47-57 cm, while the hind foot length is 12-15 cm. The fur consists of soft, dense underfur and
long, coarse guard hairs. Its color varies from yellowish-brown to dark brown. The tail is sparsely
covered with hair. The first four toes of the hind feet are connected by webbing, while the fifth toe is
free and used for grooming. The forefeet possess strong claws, whereas the thumb is reduced (Woods
et al., 1992). Nutria mainly feeds in water (Guichon et al., 2003), and its diet primarily consists of
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aquatic plants. It may also feed on alfalfa, rice, ryegrass, and young shoots of bald cypress trees
(Guichon et al., 2003). In occasional cases, it feeds on animal-origin food, mainly insects.

Its excrement is dark green or black in color and cylindrical in shape. Nutria builds its burrows in
underwater areas dominated by reeds, bulrushes, and reed thickets, as well as along steep banks. The
burrow may consist of a simple short tunnel or more complex systems with several tunnels and
entrances located at different levels. Inside the tunnel, there are sections used for resting, feeding,
protection from predators, and shelter from unfavorable weather conditions (Ahmadov et al., 2023;
LeBlanc, 1994).

Raccoon (P. lotor L.): Raccoons have a broad head, a short and narrow snout, short legs, and small
rounded ears. Their body length is close to 50 cm, the length of the forepaw is 7 cm, and the hind
paw is 9 cm. Their bodies are stout, and the fur is long, soft, dark gray in color, with a dense underfur.
Although the upper part of the body is covered with black spots along the spine, the underside is
lighter. The area between the eyes and the cheeks has dull stripes. There is a black facial mask
bordered with white on the face. The pointed snout and the areas around the eyes contain two black
markings. The tail has 5-7 broad black or dark brown rings, and the tip of the tail is black. Since the
paws are short and the fingers are long, the footprint resembles a human handprint. Each limb has
five long and freely movable fingers.

The animal-based diet of the raccoon mainly includes frogs, crustaceans, fish, rodents, and young
muskrats, while its plant-based diet consists of berries, acorns, nuts, hazelnuts, and other fruits. It also
feeds on household waste. Their dens can be found in tree hollows, rock crevices, burrows dug by
themselves or belonging to other animal species, and piles of brushwood (Ahmadov et al., 2023;
Sokolov, 1989; Sarukhanova & Sadiqova, 2019; Aulagnier et al., 2009).

Both route and stationary research methods were used during the studies to locate the animals and
determine their population numbers. Routes ranging from 100 m in width and 1-10 km in length were
selected. When necessary, the routes were repeated. To study the tracks and individuals of the
raccoon, routes were mainly organized along riverbeds, while for nutria, routes were established
along floodplains and water canals. To estimate the population of the European rabbit, routes were
organized both around burrowing sites and feeding areas. After the animals were observed along the
routes, the study proceeded to the stationary research method. Accordingly, the European rabbit is
active both during the day and at night, nutria is mainly active at night and during twilight, while the
raccoon has a nocturnal lifestyle. Therefore, in order to study their activity patterns without
disturbance, activity observations were conducted for 7—8 hours. Since nutria is widely distributed in
floodplain areas, these locations were preferred as research sites. Tracks were photographed using a
mobile phone, while photographs of the species themselves were taken with a camera. Finally, the
survey method was also applied. Through this method, certain information about these species was
obtained from employees of the reserve located within the research area, and the researchers were
directed to the necessary study locations. “Google Maps” and “Google Earth” were used to determine
the distribution areas of these species, while the ArcGIS program was used during the mapping
process.

Results: Ecology and Current Status of Acclimatized Mammal Species: 1. European Rabbit
(Oryctolagus cuniculus). At the end of the 19th century, the European rabbit was introduced to Sara
Island, Boyuk Zira, Khara Zira, Chilov, Chigil, Sangi-Mughan, Los, and Gil islands (Ahmadov et al.,
2023). Although the European rabbit possesses a high ecological adaptability (Lombardi et al., 2003),
our research revealed that at present this species survives only on two of these islands — Khara Zira
and Gil islands.
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Khara Zira Island (Bulla Island) is the largest volcanic island of the Baku Archipelago, covering an
area of 400 hectares (39°59'43" N, 49°38'38" E). Due to volcanic eruptions, the flat terrain remains
largely barren and is surrounded by sparse shrub vegetation. The main vegetation cover belongs to
the semi-desert type. Coastal areas support characteristic desert plant communities, while the island
is also dominated by wormwood (Artemisia spp.), wormwood—halophyte communities, halophytes,
ephemeral plant assemblages, and their various combinations. The island occupies a strategically
important position for the oil and gas industry; therefore, anthropogenic impacts are clearly evident.

The introduction of rabbits to the islands of the Caspian Sea was carried out by sailors and lighthouse
workers as a potential supplementary food source for goitered gazelles (Gazella subgutturosa). By
the end of the 20th century, the species had become extinct on many islands; however, it was later
reintroduced by local residents and fishermen (Sarukhanova et al., 2021).

During field studies conducted in May 2025 on the island, it was observed that the area is currently
mainly visited by hunters and fishermen. The most abundant species recorded on the island is the
European rabbit (Oryctolagus cuniculus). The population was estimated using the line transect
method. Along a transect 20-30 m wide and 1 km long, 5-7 individuals were recorded. Considering
the total area of the island and observed densities, the rabbit population is estimated to exceed 300
individuals.

On Gil Island, a similar transect-based survey indicated that more than 120 individuals inhabit the
area. Individuals belonged to different age groups and showed variation in coat coloration. Unlike the
brown hare (Lepus europaeus), the European rabbit digs burrows in sandy and soft soils, where it
lives in either unlined or fur-lined nests (Sokolov, 1989). Accordingly, rabbits on the island were also
observed constructing burrows in soft soil habitats.

Picture 1
Sceleton and live specimen of the European rabbit on Khara Zira Island (Photo by authors)

Nutria or Coypu (Myocastor coypus). This is one of the widely distributed species in Azerbaijan. In
1931, the first 10 pairs were released into the Gizilagach Bay. During the 1930s and 1940s, the species
was also introduced into the Garasu River in Masalli District, the Ayrichay River in the Zagatala-
Sheki Valley, Shilyan Lake in Shirvan, and Aghgol in the Mil Plain. Between 1931 and 1941, a total
of 463 individuals were released. The species currently inhabits the rivers of nearly all lowland
districts of southern Azerbaijan, including Kurdamir, Ujar, Goychay, Saatli, Sabirabad, Barda,
Agdash, Salyan, Masalli, Khachmaz, and others (Musayev et al., 2004).

In order to monitor the daily activity of nutria, studies were conducted during April-May and June-
July. During April-May, air temperatures ranged between 14°C and 24°C, whereas in June—July they
ranged between 27°C and 33°C. To study the current ecological characteristics and population status
of nutria, research was carried out in the floodplains surrounding the Kura River between Havarli and
Varvara villages of Yevlakh District (40°42'55.8" N, 47°05'04.9” E, H —17 m). To investigate the
species, routes were selected along the shoreline of the floodplains, and observations were conducted

208



S. Bunyatova & G. Meherremova

along a 100 m route. Since the shore was densely covered with reeds, it was impossible to count
individuals directly; therefore, individuals located approximately 100 m from the shore were counted
using binoculars. Subsequently, the number of individuals per 10,000 m? or 1 hectare was determined.
The population density was estimated at 3-4 individuals per hectare. However, it should be noted that
individuals were not evenly distributed throughout the floodplains and were mainly concentrated in
reed-covered areas that constitute their primary food source. During June-July, the daily activity of
nutria in the floodplains around the Kura River was observed. In summer, nutria remained active in
the water throughout the day, feeding intermittently. The species was not recorded in the Goychay
Reservoir (40°41°27.0”N 47°45°20.0”E, H 149 m), which is associated with the absence of suitable
habitats for its survival. During studies conducted in the South Mughan Canal within Bilasuvar
District (39°28°10.0”N 48°45°33.0”E, H -24 m), nutria was recorded in sections of the canal
characterized by slow-flowing water and dense reed vegetation. Observations were conducted along
the shoreline using the route method. Individuals were mainly recorded near the shore. The population
density was estimated at 2-3 individuals per hectare. Our studies revealed that the density of nutria is
higher in floodplains and lakes (the floodplains around the Kura River, Mahmudchala Lake, and
Aghgol) than in water canals such as the South Mughan Canal. In floodplains and lakes, the density
reaches 3-4 individuals per hectare, whereas in irrigation canals it is 2-3 individuals per hectare. When
the air temperature rises above 25-27°C, nutria remains active in the water, whereas at temperatures
below 25°C, it becomes more active in coastal areas and on land.

Picture 2

Nutria (in the floodplains around the Kura River located between Havarli and Varvara villages
of Yevlakh District) (Photo by authors)

Raccoon (Procyon lotor). The raccoon’s high adaptive capacity facilitates its wide distribution in new
habitats (Stope, 2023). It also successfully adapts to various habitats, including urban and residential
areas (Salgado, 2018). The species was first introduced into Azerbaijan in 1941 in the territory of
Goytepe village of the Ismayilli District (Musayev et al., 2004). At present, it is distributed in the
Zagatala-Ismayilli and Lankaran massifs. During the last 10-15 years, no scientific research has been
conducted in Azerbaijan regarding the distribution and population size of this species, and currently
there is no comprehensive or accurate literature data concerning its population status. Taking these
circumstances into account, studies were conducted in several districts of the Greater Caucasus and
Lankaran natural regions. During both route and stationary research, live individuals of the species,
as well as their tracks and excrements, were identified. In both natural regions, the population density
was estimated at 0,5-1 individuals 2-3 hectare. In densely forested areas, the species was mainly
detected along river valleys. In addition, the raccoon was recorded for the first time in Tabrizli village
of Lerik District (38°46°52.4”N 48°33°01.7”E), which belongs to the Lankaran natural region.
Currently, the raccoon is widely distributed and possesses a high population density in the Greater
Caucasus and Lankaran natural regions.
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Picture 3
Raccoon observed in the territory of Lerik District (Photo by authors)

Legenda
Nisvlor
I~

I Averin enota

Picture 4
The current distribution areas of the raccoon and nutria in Azerbaijan (Photo by authors;
prepared using ArcGIS)
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information during the course of this study.

Conclusion

As a result of the conducted research, it was found that the European rabbit (Oryctolagus cuniculus),
nutria (Myocastor coypus), and raccoon (Procyon lotor) have shown a high level of adaptation in
different regions of Azerbaijan. Accordingly, it was determined that the European rabbit currently
persists only on Gil and Khara Zira islands, while nutria is distributed across floodplains throughout
Azerbaijan, especially in the floodplains of the Kura River, water canals, and areas with bays and
wetlands. The raccoon has been recorded in the Greater Caucasus and Lankaran natural regions. The
raccoon was first recorded in southeastern Azerbaijan in Tabrizli village of Lerik District. Since these
species have not been used for the purposes for which they were introduced, their populations
previously increased significantly, and their negative impacts became more pronounced. However, at
present, the harmful effects of these species have relatively decreased. Nevertheless, since they may
act as carriers and vectors of diseases, these species should be kept under control in the future, and
appropriate monitoring and control measures should be implemented. In the areas where these species
are distributed, systematic plans should be developed every few years to assess their ecological status
and population density, and regular population monitoring should be conducted.
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Tovuz-Qazax rayonunda movcud fermer tosarriifatlarinin
iqtisadi modelinin tatbiqi

Sadagot Adigozalova!” ", Kolimot Abdullayeva' “*', Alido Hiiseynova!

Xiilasa. Azarbaycanin Tovuz-Qazax iqtisadi rayonunun tasarriifatlarinda miiasir iqtisadi modellarin
tatbiqi istehsalin intensiviasdirilmasina, raqabat qabiliyyatinin artirilmasina va tabii sarvatlordan
samarali istifadaya yonalib. Hazirda ahalinin arzaq tohliikasizliyini daxili istehsal hesabina tomin
etmak tigiin doviat saviyyasinda kompleks tadbirlor hayata kegiriliv. Bu istigamatda hayata kegirilon
saylor arasinda fermer tasarriifatlart xiisusi ahomiyyat kasb edir. Kond tasorriifati istehsal
kooperativilari asagidaki fondlar: yarada bilorlor: kooperativin miiayyan edilmis bonus sistemi
cargivasinda araliq va yekun faaliyyat naticalorine asason odoniglori tomin edon mablagdo maddi
tasviq fondu yaradilr. Istehsal dévriiniin uzunluguna géra dividendlor maliyya ilinin sonunda bir dof>
odanilir. Aralq dividend kooperativ rahbarliyinin taklifi ilo miisahida surasi torafindan elan edilir va
sabit mablagdadir. Yekun dividend, tizviorin iimumi yigincagi tarafindon ilin naticalarina asasan,
araliq dividendlorin odonilmasi nazara alinmagla elan edilir Maddi inkisaf fondu, paylanmig
manfaatdon birbasa tutulmalar va kooperativ tizvlarinin sohm téhfalorini doldurmagq iticiin istifada
edilon kooperativ édanislorindon formalagir. Istehsalin inkisafina ayrilan manfaat kooperativ iizvlori
arasinda manfaat aldo etmak iigtin verdiklori amak tohfalorina miitonasib olaraq boliigdiiriiliir.

Acar sozlar: Tovuz-Qazax rayonu, heyvandarlyq, fermer tasarriifati, taxil¢iliq, iqtisadi model
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Application of the Economic Model of Existing Farms in the
Tovuz-Gazakh Region

Sadagat Adigozalova!*"*', Kelimet Abdullayeva! “/, Alida Huseynova'

Abstract. The application of modern economic models in the farms of the Tovuz-Gazakh economic
region of Azerbaijan is aimed at intensifying production, increasing competitiveness and efficient use
of natural resources. Currently, complex measures are being implemented at the state level to ensure
the food security of the population through domestic production. Among the efforts made in this
direction, farms are of particular importance. Agricultural production cooperatives may create the
following funds: a material incentive fund is created in the amount that provides payments based on
the interim and final results of the cooperative's activities within the framework of the established
bonus system. Dividends are paid once at the end of the financial year, depending on the length of the
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production cycle. The interim dividend is declared by the supervisory board at the proposal of the
cooperative management and is in a fixed amount. The final dividend is declared by the general
meeting of members based on the results of the year, taking into account the payment of interim
dividends. The material development fund is formed from direct deductions from distributed profits
and cooperative payments used to replenish the share contributions of cooperative members. Profits
allocated for the development of production are distributed among cooperative members in
proportion to their labor contributions to obtain profits.

Keywords: Tovuz-Gazakh region, livestock, farming, grain growing, economic model
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Giris

Hazirda ohalinin orzaq tohliikasizliyini daxili istehsal hesabina tomin etmak ti¢iin dovlot saviyyasindo
kompleks todbirlor hoyata kegirilir. Bu istigamotdo hoyata kegirilon soylor arasinda taxilgiligin
inkisafi xiisusi ohomiyyat kasb edir. Danli bitkilor heyvandarliq {i¢lin asas yem monbayi, ylingiil vo
gida sonayesi li¢iin iso xammaldir. Coxmogsadli taxil ¢orok, qonnadi momulatlari, makaron, donli
bitkilor vo digor mohsullarin istehsalinda, eloca da tibbi, kosmetik, texniki vo diger mogsadlar li¢iin
istifado olunur. Bu kontekstdo Qazax-Tovuz iqtisadi rayonunda taxil istehsalinin orazi toskilinin
iqtisadi vo cografi mosalolorinin dyronilmasi bdyiik elmi vo praktik ohomiyyot kosb edir. Qazax-
Tovuz iqtisadi rayonunda taxil istehsalinin inkisafini1 yranmokda osas magsoad bdlgenin tobii ehtiyat
potensialint doqiq qiymsotlondirmok vo bolgadoki ¢orok zavodlari, taxil emali zavodlari, un
doyirmanlar1 vo un fabriklori kimi emal miiassisalorinin orazi toskilini arasdirmaqdir.

Bu mogsado ¢atmagq ii¢iin ilk ndvbodo asagidakilar vacibdir: - Taxil istehsalinin orazi togkilino tosir
edon tobii goraitin vo potensial imkanlarin iqtisadi qiymatlondirilmasini aparmagq; - Taxil istehsalinin
inkisafindaki mdvcud tendensiyalari tohlil etmok vo dyronmak; - Todqiqat arazisinin asason dagliq
bolga oldugunu nazore alaraq, yiiksok taxil mohsuldarligina nail olmagq tgiin relyefo uygun olaraq
intensiv kond tosarriifati tisullarina kegmok; - Taxil istehsalinin orazi togkilinin inkisaf perspektivlorini
osaslandirmag.

Tadgiqat

Iqtisadi rayonun miixtalif tobii soraiti vo zongin tobii sarvat potensiali kend tasorriifatinin inkisafi
ticlin olverigli imkanlar yaradir (Koshelev va Chervonnyh, 2016). Buna géra ds yerli topoqrafiyanin
dyronilmasi bdyiik ohamiyyot kosb edir. iqtisadi rayonun miirokkeb topoqrafiyasi esason Gonco-
Qazax, Ceyrangdl, Xunam, Qarayazi, Simix-Dastofur, Sahdag, Cinqildag, Sokorboyli, Qararaca-c¢a vo
Cobandag dag silsilolorindon, eloco do bir nego dagarast hovzodon ibarotdir (Azorbaycan
Respublikasinin cografiyasi, 2021; Agakishiyeva va Aliyeva, 2025). Bolgonin unikal topoqrafiyasi
miixtolif aqroiqlim, torpaq vo bitki ehtiyatlari, eloco do su ehtiyatlar ilo noticolonmisdir. Bu da 6z
novbosinds bitkicilik, xlisuson do taxil¢iliq liclin faydali tosir gostorir.

Qarsimizda duran asas masalalor mévcud problemlorin elmi vo nozori asaslandirilmasi vo totbiqidir.

Bolgadoki taxilgiliq tosorriifatlarinin osas problemi dagliq relyefo gore orazinin yiliksok yamaclh
olmasidir ki, bu da burada bas veran eroziya proseslarini siiratlondirir. Digar torafdon, burada quraq
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soraitdo taxil¢iligin inkisafi, suvarma sistemlorinin qurulmast vo dagliq orazilors kifayot qodor su
tochizatinin olmamasi taxil mohsuldarligin1 azaldir. Respublikanin digor bdlgalari ilo miiqayisade
Qazax-Tovuz iqtisadi rayonunda tez-tez bas veran dasqinlar (ildo 6-8 dofo) taxil bitkilorine ciddi ziyan
vurur. Hor bir bolgodo taxil emali miiassisolorinin olmamasi, sorhad bdolgolorindo bu sektorda
mosgulluq imkanlarmin olmamasi, eloco do ohalinin artmasi taxilgiligin inkisafina mane olan asas
problemlordondir. Iqlim soraiti bdlgada taxil istehsalinin orazi togkiling tosir edon osas amillorden
biridir. Olverisli fiziki vo cografi sorait sayasinds Qazax-Tovuz iqtisadi rayonu miixtalif iqlimo
malikdir. Gonco-Qazax maili diizonliyi vo Ceyrangél ¢olii osason yarimsohra vo quru ¢dl iglimino
malikdir, isti, quru yay ve miilayim qis fasli kand tesarriifati foaliyyati ii¢lin olverisli sorait yaradir.
Dagotayi vo ovaliq arazilords qis1 quru kegon miilayim, isti iqlim fasli mévcuddur. Osason vegetasiya
dovriinds yagan yagmtilar sorqo becorilmasi {igiin olverigli sorait yaradir. Bundan olavo, miixtolif
iqlim ilds iki dofs taxil bitkilori (qisliq bugda vo qargidal) yetisdirmak ii¢iin olveriglidir. Orta daglhq
bolgada qis1 quru kegon soyuq iqlim, yiiksok dagliq orazilorde iso dag tundra iqlimi fosli kond
tosarriifat1 foaliyyotini geyri-miimkiin edir (Abasov, 2013; Altuxov, 2014; Zeynalli, 2005).

Qazax-Tovuz iqtisadi rayonunda taxil istehsalinin orazi toskilina tosir edon on vacib amillordon biri
torpaq ehtiyatlaridir. Iqtisadi rayonun torpaglari {imumiyyotlo miinbitdir vo relyefdon vo iqlim
soraitindon asili olaraq doyisir. Goanco-Qazax maili diizonliyindo agiq sabalidi, sabalidi, boz vo boz-
gohvayi torpaqlar genis yayilmisdir. Dagotoyi orazilords yiiksok miinbit sabalidi va tiind sabalidi tor-
paqglarina, orta dag vo dag yamaclarinda iso qara torpaqlara, soyuq iqlimlordo subalp vo alp
¢omonliklorinds iso dag ¢omon torpaqglarina rast golinir (Azorbaycan Respublikasinin Cografiyasit...,
2014). Taxil¢iliq da daxil olmaqla miixtalif bitkicilik sahslorinin ixtisaslagmasi, okin sahoalorinin ge-
nislondirilmosi vo mohsuldarligin artirilmasi iigiin todqiqat bolgosi somorali vo effektiv torpaq ida-
rogiliyino ehtiyac duyur. Beloaliklo, iqgtisadi rayonun biitiin tosarriifat kateqoriyalari izra imumi torpaq
saholori 201.200 hektara va ya respublikanimn iimumi torpaq sahalarinin 8,5%-no borabardir. Umumi
torpaq fondunun 189 min hektar1 vo ya 8,3%-1 kond tosorriifatina yararlidir ki, bunun da 111,6 min
hektar1 vo ya 59%-i okin saholoridir, bunlardan: 8146 hektar1 vo ya 4,2%-1 ¢oxillik okinlor, 3204
hektar1 vo ya 1,7%-1 sum torpaqlar, 18,5 min hektar1 vo ya 9,7%-1 bigonaklor, 45,4 min hektar1 vo ya
24%-1 otlaglar vo 2561 hektar1 vo ya 1,4%-1 istifadasiz torpaqglardir (Azorbaycan Kond Tosarriifatr ...,
2024).

Respublikada davam edon torpaq islahati 6lkenin torpaq ehtiyatlarinda shomiyyatli doyisikliklora
sobob olmusdur (Azorbaycanda otraf miihit, 2025). Beloliklo, Qazax-Tovuz iqtisadi rayonunda
0zollosdirmo siyasati naticosindo timumi torpaq fondunun 21.700 hektar1 vo ya 10,2%-1 dovlst
miilkiyyatindo, 597 hektar1 vo ya 3,3%-1 baladiyys miilkiyyatindos, 33 hektar1 vo ya 0,2%-1 iso 6zal
miilkiyyotdadir (Azorbaycan Respublikasinin Cografiyasi..., 2015). Bu torpaqlardan diizgiin vo
somorali istifads qarsimizda duran osas vazifolordon biridir. Bu mogsads ¢atmaq ligiin torpaq soraiti
ohomiyyotli doracads yaxsilasdirilmis, vaxtinda meliorasiya vo aqrotexniki todbirlor goriilmiis,
miiasir standartlara cavab veron suvarma sistemlori yaradilmisdir. Tarixi monbolora gors, Qazax-
Tovuz iqtisadi-cografi bolgasi suvarilan okingiliyin godim bir orazisidir. Halo eramizdan oavval I asrdo
Kohriz suvarma sistemlorindon dagotoyi orazilorin suvarilmasi iigiin istifado olunurdu. Drenaj vo
suvarma sobakolorinin vo miithondislik qurgularinin tikintisino XIX asrin ikinci yarisinda baslanilib.
Bu illords Qarayazi diizonliyinin torpaqglarinin suvarilmasi ti¢iin Conubi Qafqazin an boyiik suvarma
sisteminin tomali qoyulub (Azarbaycanin Kond Tasarriifati., 2005).

Hazirda Qazax-Tovuz iqtisadi bolgaesinin asas suvarma suyu manbalori Kiir ¢ay1 hovzasine aid olan
Agstafacay, Hosonsu, Tovuzcay, Yesrik¢ay, Axinca, Zoyoamgay, Ceyri, Somkir¢ay vo digor ¢aylardir
ki, onlarin iimumi uzunlugu 6554 km va sahosi 523 km2-dir. Bu caylarn illik axmni geyri-barabar
paylanib. Orazidon axan ¢aylarm imumi axinini tonzimlomok tii¢iin bir ne¢o su anbari tikilib. Buna
misal olaraq Incosu, C6gaz, Agstafa, Xatinli, Axinca, Somkir va Yenikond su anbarlarini gdstormak
olar.
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Regionda iqtisadi modellarin totbiqinin asas aspektlorino asagidakilar daxildir: 7axi/ istehsalinin
intensiviagdirilmasi: Todqiqatlar gostorir ki, golirlori artirmaq tg¢ilin miuasir kond tosorriifati
texnologiyalarindan, yiiksok mohsuldar sortlardan vo tokmillogdirilmis emal miiassisalorindon (un
doyirmanlari, yem doyirmanlari) istifadoni ohato edon ekstensiv metodlardan intensiv metodlara
kecid zoruridir. Elektron kand tasarriifati: Elektron Kond Tosorriifat: Informasiya Sisteminin (EKTIS)
totbiqi subsidiyalarin soffafligini, bitkilorin peyk monitorinqini va avadanliglarin, giibralorin va
toxumlarin onlayn geydiyyatini tomin edir. Kooperativ va ailo tasarriifatt modeli: Davamliligini
artirmagq ti¢iin kooperativ kicik vo ails tosorriifatlarina, xiisuson do heyvandarliqda (siidgiiliik) vurgu
edilir. Igtisadi saxalondirma: Dagliq vo dagotoyi orazi nozers alinmaqla, modellor yalniz mohsul
istehsalinin deyil, hom do Tovuz vo Gadobay rayonlarinda aqroturizmin (ekoturizm, saglamliq vo
rifah) inkisafin1 ohato edir (Azorbaycanda turizm, 2025; Oliyev, 2023; Hasonov, 2021). Risklorin
giymotlondirilmasi: Bolgods sel tohliikasi nozoro alinmagqla, igtisadi modellor tosorriifatlarin orazi
toskili iigiin xoritolosdirma va risklorin qiymatlondirilmosini ohato edir.

Natico

Bu modellarin totbiqi, istehsalin asasini torpaq vo avadanliglara xiisusi miilkiyyaot toskil etdiyi natural
tosorriifatdan bazar miinasibatlorine kegmoyo komok edir.
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Bitki mangali geyri-onanavi qida liflorinin 3t mahsullarinda
tatbiqi vo tahliikasizlik aspektlari

Soadat Hiiseynova

Xiilasa. Maqgalada bitki mansali geyri-ananavi qida liflarinin funksional tayinatlt at mahsullarinin
istehsalinda tatbiginin elmi asaslart vo bu alavalorin hazir mahsulun tahliikasizlik géstoricilorina
tasiri tadqiq olunur. Miiasir qida sanayesinda saglam qidalanmaya artan talobat fonunda qida liflari
ilo zonginlagdirilmis mahsullarin hazirlanmast xiisusi aktualliq kasb edir. Bu baximdan ananavi
xammaldan forqli olaraq qeyri-ananavi bitki manbalorindon (meyva qabiglari, toxumlar, danli va
paxlal bitkilorin emal qaliglar: va s.) alda edilon liflorin istifadasi ham texnoloji, ham da bioloji
ustiinliikloro malikdir. Todqiqat ¢argivasinda bitki liflarinin ot mahsullarmin struktur-mexaniki
xtisusiyyatlorina, su tutma qabiliyyatina, emulsiya sabitliyina va orqanoleptik gostaricilarino tasiri
tohlil edilmisdir. Eyni zamanda, bu komponentlarin mikrobioloji tohliikasizlik, oksidlagsmoa sabitliyi va
saxlanma miiddatina tasiri da qiymatlondirilmisdir. Miiayyan edilmisdir ki, qeyri-ananavi bitki
liflorinin optimal migdarda tatbiqi mahsulun gida dayarini artirmaqla yanasi, onun texnoloji va
tohliikasizlik gostaricilorini do yaxsilagdirir. Aparilmis tadqiqatlarin noaticalovi gostorir ki, bitki
mansali liflor at mahsullarinda funksional komponent kimi perspektivlidir va onlarin tatbiqi saglam
qida mahsullarinin istehsalinda miihiim rol oynaya bilar.

Acar sozlor: bitki mangali qida liflori, qeyri-ananavi xammal, funksional at moahsullari, gqida
tahliikasizliyi, texnoloji xiisusiyyatlar, mikrobioloji sabitlik, oksidlagma prosesi, su tutma qabiliyyati
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Application and Safety Aspects of Non-Traditional Dietary
Fibers of Plant Origin in Meat Products

Saadet Huseynova

Abstract. The article studies the scientific basis for the application of non-traditional dietary fibers
of plant origin in the production of functional meat products and the impact of these additives on the
safety indicators of the finished product. Against the background of the growing demand for healthy
nutrition in the modern food industry, the preparation of products enriched with dietary fibers is of
particular relevance. In this regard, the use of fibers obtained from non-traditional plant sources
(fruit peels, seeds, processing residues of cereals and legumes, etc.), unlike traditional raw materials,
has both technological and biological advantages. The study analyzed the effect of plant fibers on the
structural and mechanical properties, water retention capacity, emulsion stability and organoleptic
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indicators of meat products. At the same time, the impact of these components on microbiological
safety, oxidation stability and shelf life was also evaluated. It was found that the optimal application
of non-traditional plant fibers not only increases the nutritional value of the product, but also
improves its technological and safety indicators. The results of the conducted studies show that plant
fibers are promising as a functional component in meat products and their application can play an
important role in the production of healthy food products.

Keywords: plant fibers, non-traditional raw materials, functional meat products, food safety,
technological properties, microbiological stability, oxidation process, water retention capacity
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Giris

Miiasir dovrdos gida sonayesinin inkisafi yalniz mohsul istehsalinin artirilmasi ilo deyil, eyni zamanda,
onlarin bioloji doyarinin yiiksoldilmasi, funksional xiisusiyyotlorinin yaxsilagdirilmast vo
tohliikosizliyinin tomin olunmasi ilo xarakterizo olunur (Ozvural & Vural, 2008). Son illorde gida
sonayesindo bitki mangali komponentlarin, xiisusils qida liflorinin tatbiqi genis yayilmigdir (Tucker
& Thomas, 2009). ©Onanavi olaraq, bu liflor donli bitkilordon slds edilsa do, miiasir yanasmalar geyri-
ononavi bitki xammalina — meyva vo torovoz gabiqlari, toxumlar, aqrar sonaye tullantilar1 vo digor
ikinci doracoli xammal monbalaring asaslanir (Young et al., 2005). Bitki monsoali geyri-onanovi qida
liflorinin ot mohsullarinda totbiqi bir sira miihiim texnoloji iistiinliiklor yaradir. Belo ki, bu liflor
mohsulun su tutma qabiliyyatini artirir, tekstura vo struktur sabitliyini yaxsilagdirir, emulsiya
sistemlorinin dayanigligini tomin edir vo naticods, hazir mohsulun keyfiyyst gostoricilorino miisbot
tosir gostorir (Yilmaz, 2004).

Movcud elmi tadqiqatlar gostarir ki, bitki mansali qida liflarinin diizgiin se¢imi vo optimal dozada
totbiqi ot mohsullarinin funksional xiisusiyyatlorini artirmaqla yanasi, onlarin tohliikesizliyini tomin
etmoyo imkan verir (Jimenez-Colmenero, 2007). Lakin geyri-ononovi xammal monbalorinin
miixtolifliyi vo onlarin kimyovi torkibinin doyiskonliyi bu sahado olavo elmi osaslandirilmis
yanasmalarm islonib hazirlanmasini tolob edir (Choi et al., 2010). Bu baximdan toqdim olunan
moqalonin mogsadi bitki mongoli geyri-ononavi qida liflorinin ot mohsullarinda totbiqinin elmi
osaslarin1 aragdirmaq, onlarin texnoloji vo funksional xiisusiyyetlora tesirini qiymatlondirmok,
homginin, hazir mohsulun tohliikesizlik gostoricilorini kompleks sokilda todqiq etmokdir (Meyer et
al., 2000; Story et al., 1997).

Tadgiqat

Bitki monsoli geyri-ononavi qida liflorinin ot mohsullarinda totbiqi qida texnologiyasinda innovativ
istigamatlordon biri kimi siiratle inkisaf edir. Xiisusilo, alma lifi, sitrus liflori, bugda kopayi, cugundur
pulpasi, inulin vo psyllium kimi geyri-ononavi manbalaor genis todqiq olunmusdur. Bu liflorin osas
istiinliilyii onlarin yiiksok su tutma qabiliyyati vo struktur formalasdiric1 xiisusiyyotloridir. Ot
mohsullarinda suyun saxlanilmast mohsulun sirsliliyi, teksturasi vo ¢iximi baximindan hoslledici rol
oynayir. Masalan, sitrus liflorinin 2-3% miqdarda slavo olunmast su tutma qabiliyystini 15-25%
artirir va istilik emali zamani kiitls itkisini azaldir. Bu iso hom mohsulun keyfiyyatini yiiksaldir, hom
ds istehsal baximindan iqtisadi somaraliliyi artirir (Toldra, 2010).
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Bundan olavo, bitki liflori ot mohsullarinda emulsiya sabitliyini yaxsilasdirir. Xiisusilo kolbasa vo
yarimfabrikat tipli mohsullarda yag vo su fazalarinin ayrilmasinin qarsisinin alinmasi miihiim
texnoloji problemdir.

Cadval 1
Bitki mansgali liflorin ot mahsullarinin texnoloji xiisusiyyatloring tasiri

Lif novii dlavd miqdan Tasiri 9lds edilon natica

Alma lifi 2% Su tutma qabiliyyati +20% artim

Sitrus lifi 3% Emulsiya sabitliyi Fazalarin ayrilmasi azalir
Bugda kopayi 2% Tekstura mohkomliyi Struktur stabilliyi 1
Inulin 2-3% Yag ovoazloyici effekt Kalorilik azalir

Psyllium 1-2% Gel amolagolmae Elastiklik artir

Goriindiyt kimi, miixtalif 1if novleri mohsulun xiisusiyyatlorine forqli mexanizmlorls tosir edir.
Inulin kimi komponentlor yag avozlayici funksiyani yerino yetirarok mohsulun kaloriliyini azaldur,
psyllium iso gel omologotirmo xiisusiyyati ilo teksturani yaxsilasdirir (Elleuch et al., 2011). Bitki
mongali liflorin digor miithiim x{isusiyyati onlarin antioksidant tosiridir. Meyvo vo torovoz monsoli
liflor polifenollar vo digor bioaktiv maddalarlo zongin oldugundan lipid oksidlogmasini longidir. Bu
1s9 ot mohsullarinda ac1 dadin yaranmasinin vo rong dayisikliklorinin qarsisini alir. Todqiqatlar
gostorir ki, alma lifi alavo olunmus niimunslords oksidlosmo saviyyasi nozarost niimunosi ilo
miiqayisado 25-30% asag1 olur.

Cadval 2
Bitki liflorinin ot mahsullariin oksidlogsma va saxlanma sabitliyina tosiri

Lif komponenti Oksidlosma saviyyasi (TBARS) avval O9lavadan sonra Saxlanma

miiddati
Alma lifi 0.85 mg MDA/kg 0.60 mg MDA/kg  +3 giin
Sitrus lifi 0.85 mg MDA/kg 0.55 mg MDA/kg +4 giin
Cugundur lifi 0.85 mg MDA/kg 0.65 mg MDA/kg  +2 giin

Bitki liflorinin totbiqi mikrobioloji tohliikasizlik baximindan da miihiim noticolor gostorir. Liflorin
torkibinds olan bioloji aktiv maddslor bazi mikroorqanizmlarin inkisafini longidos bilir. Bu, xiisusilo
saxlama miiddatindo, mohsulun stabilliyini artirir.

Cadval 3
Bitki liflorinin ot mohsullarinin mikrobioloji gostariciloring tasiri

Gostorici Nozarot Lif slava olunmus Dayismo
Umumi bakteriya say1 (CFU/g) 3.2 x10° 1.8 x 10° —44%
Koliform bakteriyalar Askarlanib  Askarlanmayib Tohliikosizlik 1
Saxlanma stabilliyi 5 giin 7-8 giin +2-3 giin

Aparilmis tohlillor gostorir ki, bitki monsoli gqeyri-ononavi qida liflorinin ot mohsullarinda istifadosi
yalniz texnoloji gostoricilori yaxsilasdirmaqla kifayotlonmir, eyni zamanda, mohsulun
tohliikasizliyini va qida doyarini do artirir. Xiisusils prebiyotik liflor bagirsaq mikroflorasina miisbat
tosir gostororok mohsulu funksional qida kateqoriyasina daxil edir (Verma & Banerjee, 2010).
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Notica

Aparilmis todqgiqatlar gostormisdir ki, bitki monsali geyri-onanavi qida liflorinin ot mohsullarina alavo
olunmasi onlarin texnoloji vo funksional xiisusiyyotlorino ohomiyyatli dorocodo tosir gostorir.
Orqganoleptik giymotlondirma naticosinds miioyyon edilmisdir ki, 1-2% lif alavo olunan niimunolor
on yiiksak keyfiyyat gostoricilorino malik olmusdur. 3% olave zamani iso teksturada miisyyon
sortlosmo vo dad doyisikliklori miisahido edilmisdir (Fermandez-Gines et al., 2005). Tohliikosizlik
gostaricilorinin analizi gdstormisdir ki, istifade olunan bitki xammali normativ sanadlors uygun olub,
agir metallar vo toksik maddaslarin miqdari icazs verilon hadlar daxilinds olmusdur. Natica etibarils,
bu sahads aparilan elmi aragdirmalar bitki liflorinin ot mahsullarinda tatbiqinin yiiksok perspektive
malik oldugunu gostorir. Lakin optimal dozalarin se¢ilmasi vo xammalin tohliikasizlik gostoricilarinin
nozaratdo saxlanilmasi vacib sortlordon biridir.
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Podzollu-sar1 torpaqlarda suvarma intensivliyinin ¢ay
plantasiyalarinda makroelementlorin mitoharrik
formalarimin movsiimi dinamikasina tasiri

Namiq 9sgorov!” ', Afiaddin Mirzayev!

Xiilasa. Tadqgigatin maqsadi Lonkoran iqlim zonasinda ¢ay bitkisi altinda yerloson eroziyaya
ugramamis va orta daracada deqradasiyaya ugramis podzollu-qleyli-sart torpaqlarda mineral
giibralor (NisoP120Keo), yerli Lankaran kompostu (20 t/ha) va vegetasiya dovriinda miixtalif sayda
suvarma (5, 7, 9 dafa) kombinasiyasmin torpagin humus vaziyyatina, azot, fosfor va kaliumun
miitaharrik formalarimin profil iizro paylanmasina tasirini asaslandirmaq olmugdur. Tacriiba iki
faktorlu sxem itizra, 4 bioloji tokrarligla aparilmigdir: I faktor — torpagmn deqradasiya daracasi
(eroziyaya ugramamis va orta daracada deqradasiyaya ugramig); Il faktor — giibra-suvarma rejimi
(nazarat, mineral-iizvi fon, fon + 5/7/9 suvarma). Torpaq niimunalori vegetasiya kulminasiyasi
dovriinda 0-20 sm va 20—40 sm qatlardan gétiriilmiis, humus, nitrat (N-NOs), ammonium (N-NH,),
miitoharrik fosfor (P:0s) va miibadila olunan kalium (K:0) miiayyan edilmisdir. Lankaran zonasinin
cay plantasiyalar: altinda olan podzollu-qleyli torpaqlarinda miinbitliyin barpasit va mahsuldarligin
artirtlmast tigiin NisoP120Keo + kompost (20 t/ha) fonunda vegetasiya dovriinda 7 dafo suvarma
optimal aqrotexniki hall kimi tovsiya olunur. Bu rejim humus ehtiyatinin barpasi, qida elementlarinin
bioloji al¢catanliginin tamin edilmasi va su resurslarindan samoarali istifada arasinda tarazliq yaradir.

Acgar sozlar: podzollu-qleyli torpaqlar, deqradasiya, ¢ay plantasiyasi, mineral giibralor, Lonkoran
kompostu, vegetasiya suvarmasi, humus, miitoharrik gida elementlari, Lankaran zonast
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The Effect of Irrigation Intensity on the Seasonal Dynamics of
Mobile Forms of Macroelements in Tea Plantations in
Podzolic-yellow Soils

Namig Asgarov!” "~ Afiaddin Mirzayev'

Abstract. The aim of the study was to substantiate the effect of a combination of mineral fertilizers
(NisoP120K90), local Lankaran compost (20 t/ha) and different irrigations (5, 7, 9 times) during the
vegetation period on the humus state of the soil, the distribution of mobile forms of nitrogen,
phosphorus and potassium along the profile in undegraded and moderately degraded podzolic-gley-
yellow soils located under tea plants in the Lankaran climatic zone.
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The experiment was conducted according to a two-factor scheme with 4 biological replications:
factor I - the degree of soil degradation (undegraded and moderately degraded); factor Il — fertilizer-
irrigation regime (control, mineral-organic background, background + 5/7/9 irrigation). Soil
samples were taken from 0-20 cm and 20-40 cm layers during the vegetation culmination period, and
humus, nitrate (N-NOs), ammonium (N-NH.+), mobile phosphorus (P:0s) and exchangeable potassium
(K20) were determined. In order to restore fertility and increase productivity in podzolic-gley soils
under tea plantations of the Lankaran zone, 7 irrigations during the vegetation period against the
background of NisoP120Keo + compost (20 t/ha) are recommended as the optimal agrotechnical
solution. This regime creates a balance between restoring humus reserves, ensuring biological
accessibility of nutrients and efficient use of water resources.

Keywords: podzolic-gley soils, degradation, tea plantation, mineral fertilizers, Lankaran compost,
vegetation irrigation, humus, mobile nutrients, Lankaran zone
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Giris

Cay plantasiyalar1 aqrar istehsalin intensiv novlorindon biri olmagla miintozom giibroloma va sistemli
suvarma tolob edon aqroekosistemlordir. Yiiksok mohsuldarligin aldo olunmasi iigiin tolob olunan bu
aqrotexniki todbirlor, eyni zamanda, torpaqda qida maddslorinin yuyulma riskini ohomiyyatli
dorocodo artirir. Xiisusilo turs reaksiyaya (Bagirov, 1993) malik (pH 4,0-5,5) podzollu-sari
torpaqlarda azot, fosfor vo kaliumun miitshorrik formalarmin torpaq profilindon asagi qatlara
miqrasiyast hom bitki qidalanmasini, ham do orazi hidrosferi {iciin ciddi ekoloji risk monbayino
cevrilir (Bagirov, 1993; Mommaodov, 2007).

Elmi odobiyyatin tohlili gostorir ki, ¢ay plantasiyalarinda yiiksok azot totbiqi NOs~ vo NHa*
konsentrasiyasini artiraraq darin profil qatlarina yuyulma intensivliyini artirir (Xu et al., 2017; Zheng
etal., 2024; Zang et al., 2022). Nom soraitin nitrat yuyulmasini 2,6—29,7%, quraqligin iss 6,5-51,4%
deylsdlrdlyl miioyyon edllmlsdlr (Babayev, 2018). Eyni zamanda, uzunmiiddatli ¢cay becorilmasinin
torpagm (Ozcan & Kara, 2019) darin gatlarma godor tursulasmasina vo qida maddslorinin profil iizro
yenidon boliisdiirtilmasine sobab oldugu geyds alinmisdir (Islam & Xia, 2026; Wang et al., 2024).

Cay bitkisi turs miihitli torpaqglarda (pH 4,5-5,5) daha yaxs1 inkisaf edir. Torpagin tursuluq doracosi
bu soviyyadon yiiksok olduqgda, bitkinin inkisafi longiyir vo mohsuldarliq koskin sokildo asagi diisiir
(Quliyev, 2011). Aparilan odobiyyat tohlilino baxmayaraq, podzollu-sari torpaqlarda miixtolif
suvarma intensiveliklorinin ¢ay bitkisinin vegetasiya dovrii arzindaki qida elementlorinin mévsiimi
dinamikasina tosiri holo kifayoat qodor dyronilmamisdir. Bu boslugun aradan qaldirilmas1 magsadilo
torofimizdon saho-laboratoriya sinaqlar1 aparilmisg, alinan naticolor analitik cohatdon islonmisdir.

Todqgigatin osas mogsadi deqredasiyaya ugramamis vo deqredasiyaya orta dorocodo ugramis
podzollu-sar1 torpaq soraitinds suvarma intensivliyinin N, P, K elementlorinin miitohorrik formalarina
tosirino dair komiyyot asaslarini miioyyon etmok, optimal suvarma-giibrolomo miinasibati {i¢lin
praktiki tovsiyolor hazirlamaqdir.

Todgiqatin materiali va metodologiyasi. Saha tocriibalori Azorbaycanin subtropik zonasinda, pH 4,5—
5,5 araliginda turs reaksiyaya malik podzollu-sar1 torpaq iizerinde yerlason yasl Camellia sinensis
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plantasiyasinda aparilmigdir. Saho zoif mailliyi olan yamac soraitino uygundur ki, bu da sothi axin
dinamikasini todqiqata daxil etmisdir. Torpaq niimunslori vegetasiyanin aktiv fazasinda 0-20 sm vo
20-40 sm dorinlik qatlarindan gotiiriilmiisdiir. Udulmus amonyak (N-NH4)-D.P.Konev, nitrat azotu
(N-NO3) Qrandval-Ly9j, miitohorrik fosfor (1%-li ammonium karbonatda hosll olunan) Magiqin,
miibadilovi kalium ise Protosov iisulu ilo C.Hiiseynovun modifikasiyasinda tohlil edilmisdir. Tocriiba
iki amilin birlogdirilmasi sxemins - suvarma rejimi x giibro normasi - asason qurulmusdur.

Taocriibo agagidaki sxem iizro aparilmigdir.

I. Cay bitkisi altinda eroziyaya ugramamis podzolu qleyli-sar1 torpaqlar: 1. Nozarot (giibrasiz);
2.NigoP120K9otkompost 20 t/ha (fon); 3.Fon+ 5 dofs vegetasiya suvarmasi; 4.Fon+ 7 dofo vegetasiya
suvarmast; 5.Fon+ 9 vegetasiya suvarmasi.

I1. Cay bitkisi altinda orta doracods deqredasiyaya ugramis podzollu gleyli- sar1 torpaqlar: 1. Nozarot
(glibrasiz); 2.NigoP120Kootkompost 20 t/ha (fon); 3.Fon+ 5 dofo vegetasiya suvarmasi; 4.Fon+ 7 dofo
vegetasiya suvarmast; 5.Fon+ 9 vegetasiya suvarmasi.

Tocriiba zamani region liclin xarakterik olan Lonkoran kompostundan istifado edilmisdir. Alinan
rogomsal molumatlar statistik dispersiya analizi (ANOVA) ilo emal edilmis, orta qiymaotlor 4 tokrarh
sinaq naticasing asaslanir.

Tohlil va miizakira. Lonkoran-Astara bolgosinin donizkonari vadisinda, conub hissosinin algaq
terraslarinda, relyefin ¢okok hissolorinds podzol-qleyli-sar torpaqlar yayilmisdir. Qarbdo bu torpaq
noviiniin yayildig1 zolaq dagatoyi diizonlikds sar1 torpaqli podzol-qleyli-sarn torpaqlarla, sorqds iso
¢ox bos orazilorin bataqliq torpaqlari ilo mohdudlasir. Bu torpaqlar algaq Hirkan mesalori altinda
yaxsl1 inkisaf etmisdir. Bu mesolordoki seyrok meso ayri-ayri qruplarda kol soklinds oks olunur. Qeyd
olunan torpaqlarin yayildig1 zonalar intensiv sokildos monimsaonilmis vo eyni zamanda, tosorriifat
faaliyyati ciddi dayisikliklors sabob olmusdur.

Bildiyiniz kimi, podzol-qleyli sar1 torpaq bdlgonin kond tosorriifatinda genis istifado olunan
torpaqlardan biridir. Osasan, subtropik bitkilorden cay, feyxoa yetisdirilir, bu torpaqlarda iss limon,
mandarin, portagal vo s. genis becarilir. Meyva bagi, toravoz bitkilori yetigdirilir. Son zamanlar tobii
va antropogen tosirlor naticasinda genis yayilmis eroziya prosesi vo naticoads aqrokimyovi, aqrofiziki
vo morfoloji gostoricilor monfi doyisiklikloro moruz qalir. Eroziya doracasinin vo bu torpaqlarin
mohsuldarliq gabiliyyatinin vo bitkilorin mohsuldarhiginin artmasinda eroziyanin sobobi olacaq
amillorin tosirinin nozaors alinmasi aktual problemlordon biri hesab olunur.

Qeyd etmok lazimdir ki, eroziya tosiri altinda torpagin miinbitliyi kaskin sokilde azalir vo naticado
mohsuldarligin azalmasina sobob olur. Miinbitliyin 6yronilmasinds asas mogsad todqiqatlar vasitasilo
torpagin miioyyan aqrokimyavi xiisusiyyatlorini agkar etmokdir. Bu mogsadls cay bitkisi altinda olan
gleyli-sar1 torpaqlardan niimunalor gotiiriilmiis vo todqiq edilmisdir. Miixtolif vegetasiya suvarmalari
say1 zomininda Podzollu gleyli-sar1 torpaqlarda Lonkoran kompostu vo mineral giibralorin torpaqda
gida maddoslorinin paylanmasina tosiri torofimizdon Oyronilmisdir. Cay bitkisinin vegetasiya
dovriinds riitubat catismazlig: siirglinlorin odunlagsmasina va yarpaq keyfiyyatinin pislogsmasing sobob
olur (Hasanov, 2019).

Cadvalds togdim olunan molumatlar gdstorir ki, giibro totbiqi vo vegetasiya dovriinde suvarma
sayinin artirilmasi torpagin aqrokimyovi gostoricilorine miisbot tosir gdstorir. Belo ki, humus miqdari
nozarst variantt ilo miigayisodo 85-99% artmis vo suvarma sayinin artmasi ilo izvi maddoslorin
mineralizasiyasi vo sintezi optimallagmisdir. Bundan basqa, azot rejimdo yaxsilagsmisdir. Nitrat azotu
3.14 — 14.07 mg/kq (0-20 sm) — 4.5 dofo, ammonium azotu iso 4.28 — 16.52 mg/kq — 3.9 dofo
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artmigdir. Giibro + suvarmalarin azotun miitoharrik formalarinin toplanmasini stimullagdirmisdir ki,
bu da bitkilorin qidalanmasi {igiin alverislidir.

Fosforun miitoharrikliyi on yiliksok dorocodo artmisdir, bu, torpaq mohlulunda fosfatlarin
miqrasiyasinin su rejimi ilo six alagoli oldugunu gdstarir. Biitiin variantlarda 0—20 sm qat 2040 sm
gatla miiqayisado daha yiiksok gdstaricilora malikdir. Bu, glibrolorin vo lizvi maddslorin asason soth
qatda comlonmasi, homg¢inin, kok sisteminin foalligi ils alagadardir.

Cadval 1
Miixtalif vegetasiya suvarmalari say1 zomininds Podzollu gleyli-sar1 torpaqlarda Lonkoran kompostu
vo mineral giibralarin torpaqda qida maddslarinin paylanmasma tosiri (2025-ci il)

Torpaqda qida elementlorinin miitaharrik
formalarn (mg/kq torpaq)

Tacriibanin Dorinlik Humus Nitrat Udulmus Miibadile
varianti (sm) (%) azotu N- ammonium Miitoharrik olunan
NO azotu N- fosfor P-.Os kalium
? NH. K0

Nozarot (giibrosiz) 020 1.82 3.14 4.28 7.35 56.4

& 20-40 1.21 1.87 2.64 4.12 38.7
NisoP120Koo + 0-20 2.63 7.82 9.45 18.76 112.3
kompost 20 tha 55 49 174 431 5.87 10.24 74.6
(fon)
Fon + 5 dofo 0-20 2.89 9.16 11.38 22.54 128.7
vegetasiya 20-40 1.96 5.74 7.12 13.88 89.4
suvarmasi
Fon + 7 dofs 0-20 3.14 11.43 13.87 26.18 143.5
vegetasiya 20-40 2.18 7.26 9.03 17.42 102.1
suvarmasi
Fon + 9 dofs 0-20 3.38 14.07 16.52 30.64 158.9
vegetasiya 20-40 2.41 9.14 11.28 21.37 118.6
suvarmasi

Beloliklo, tocriibads on optimal variant: Fon (NisoP120K9o + kompost 20 t/ha) + 7-9 dofo vegetasiya
suvarmasi olmusdur ki, bu variantlarda yiliksok aqrokimyovi effektivlik miisahido olunmusdur.
Baxmayaraq ki, 9 suvarma olduqda on yiiksok notico oldo olunmusdursa da, su resurslarinin qonaoti
iclin 7 suvarma variant1 da kifayot qodor effektiv hesab olunur.

Humusun artimi torpagin strukturu vo su tutum qabiliyyatini yaxsilasdirir ki, uzunmiiddotli
mohsuldarhiq liclin bu, ¢ox vacib mosolodir. Todqiqatlarda qeyd edilir ki, torpaq miinbitliyinin
gorunub saxlanmasinda onun iizvi hissasinin artmasinda iizvi giibrolorin rolu ¢ox yiiksokdir
(Zamanov, 2009; Islam & Xia, 2026). Beloliklo, deya bilarik ki, kompleks giibrolomo + rasional
suvarma rejimi torpagin miinbitliyini borpa etmok vo yiiksok mohsul oldo etmok iigiin effektiv
aqrotexniki todbirdir. Miixtolif vegetasiya suvarmalar1 say1 zominindo orta doracodo deqredasiyaya
ugramis podzollu-qleyli-sar1 torpaqda (cay bitkisi altinda) Lonkoran kompostu vo mineral qida
maddaslorinin torpaqda paylanmasina tosir do torafimizdon dyronilmisdir. Codval 2.

Cadval 2-nin gostaricilori orta doracads deqredasiyaya ugramis podzollu-qleyli-sari torpaqlarin asagi
baslangic qida potensialin1 agiq sokildo oks etdirir. Giibrosiz nozarot variantinda iist 0—20 sm
horizontda humusun miqdar1 1,34%, N-NOs; — 2,18 mg/kq, N-NHs4 — 3,04 mg/kq, miitshorrik P-Os
— 5,12 mg/kq, miibadilo olunan KO — 42,6 mg/kq qeyds alinmisdir. Bu gostaricilor eyni giibra
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rejimindoki eroziyasiz torpaqlarla miigayisodo 26—-34% asag1 olub, deqradasiya prosesinin qida
fondunun asag1 diismosindoki payini komiyyatca siibut edir. 20—40 sm horizontda N-NOs 1,26 mg/kq-
a, P2Os iso 2,83 mg/kqg-a enmisdir ki, bu da yuyulma intensivliyinin alt horizontlarda qida kasirini
dramatik doracodo dorinlosdirdiyini gostorir. Kompost + mineral giibro fonu humus mozmununu
59.7% artirib. Belo ki, 9 dofs suvarma ilo bu gostorici nazarato nisboton 2.2 dofs yiiksalib. Su
rejiminin optimallasmast mikroorqanizmlorin faalligini artiraraq izvi maddslorin humifikasiyasini
stimullagdirmisdir. Coadvoldon aydmn olur ki, nitrat vo ammonium formalarinin paralel artimi
nitrifikasiya vo ammonifikasiya proseslorini balansli edir. Suvarmanin artmasi ilo torpaq mohlulunda
ion miqrasiyasi yaxsilasir, kok zonasinda qida elementlorinin algatanligi artir. P2Os-nin kaskin artim1
(+416%) torpaq kompleksinds fosfatlarin su rejimi ilo desorbsiya olunmasinin intensivliyini
tosdigloyir. K2O-nun artimi (+234%) miibadilo kationlarinin suvarma ilo yuxari qatlarda
konsentrasiyasinin gostoricisidir. Biitiin variantlarda 0—20 sm gati 20-40 sm-o nisboton statistik
etibarl sokildo daha yiiksok gostoricilora malikdir. Darinlik artdiqga gostaricilorin azalmasi miisahido
olunur. Bu, antropogen tasir (giibra, kompost) vo bioloji aktivliyin soth qatda lokalizasiyasi ilo izah
olunur.

Cadval 2

Miixtolif vegetasiya suvarmalar1t say1 zominindo orta dorocodo deqredasiyaya ugramis podzollu-
gleyli-sar1 torpaqda (cay bitkisi altinda) Lonkoran kompostu vo mineral qida maddolorinin torpaqda
paylanmasma tosiri (2025-ci il)

Torpaqda qida elementlorinin miitaharrik
formalar (mg/kq torpaq)

Tocriibs variant: Dorinlik Humus Nitrat Udulmus Miibadils
(sm) (%) azotu N- ammonium Miitaharrik olunan
NO azotu N- fosfor P.Os kalium
? NH. KO
Nozarot (giibrosiz) 020 1.34 2.18 3.04 5.12 42.6
zArL{EUDISIZ) — H0 40 0.87 1.26 1.74 2.83 274
NisoP120Koo + 0-20 2.14 6.34 7.68 15.42 96.8
kompost 20 ha 54 49 138 347 4.56 8.16 613
(fon)
Fon + 5 dofs 0-20 2.38 7.82 9.43 18.96 112.4
vegetasiya 20-40 1.56 4.68 5.87 11.28 74.7
suvarmasi
Fon + 7 dofs 0-20 2.67 9.54 11.72 22.18 127.6
vegetasiya 20-40 1.78 6.13 7.64 14.87 88.2
suvarmasi
Fon + 9 dofa 0-20 2.93 12.17 14.28 26.43 142.3
vegetasiya 20-40 2.02 7.96 9.82 18.34 104.1
suvarmasi

Suvarma say1 ilo humus mozmunu arasinda: r = +0.97. Suvarma say1 ilo N-NOs arasinda: r = +0.99.
Beloliklo, giicli miisbat korrelyasiya su faktorunun aqrokimyovi proseslordo limitloyici rol
oynadiginmi siibut edir. Optimal suvarma rejimi Lonkoranin podzollu-qleyli torpaqlarinda cay
plantasiyalar1 ii¢lin 7-9 dofs vegetasiya suvarmasi fon giibrolomasi ilo kombinasiyada maksimal
aqrokimyovi effektivlik tomin edir. Kompost + mineral giibro + rasional suvarma kompleksi humus
ehtiyatini barpa edir, torpagin buffer tutumunu va bioloji aktivliyini yiiksaldir ki, bu da 6z novbasinda,
deqredasiyanin qarsisinin alinmasinda miihiim shomiyyot kosb edir. 7 vo 9 suvarma variantlari
arasinda gostoricilor forqi ~15-20% toskil etdiyindon, su resurslarinin gonaasti liglin 7 suvarma iqtisadi
cohotdon daha olverisli hesab olunur.
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Noatica

Aparilan miiqayisali tohlilin noticosindon asagidaki elmi timumilsgdirmalor aparilmisdir. Orta
doracado deqredasiya podzollu-gleyli-sar1 torpaqlarin qida potensialint 26-31% araliginda asagi
salmigdir. Bu azalma biitiin qida elementlorini eyni intensivlikds deyil, diferensial sokilds ohato edir:
fosforun itkisi azot itkilorindon daha dorin olmus (30,3% qars1 30,6%), bu da tursu miihitdo fosfor
fiksasiya mexanizmlorinin deqradasiya ilo giiclonmosini oks etdirir. Kompost + mineral giibro
sisteminin effektivliyi hor iki torpaq tipini komiyyatca yiiksaltmis, lakin torpaqlar arasindaki miitloq
forqi saxlamigdir. Bununla bels, Lonkoran kompostunun fosforit unu ilo kombinasiyasi deqredasiyali
torpaqda miitohorrik fosfor gostoricisini nozaroto nisbaton 3,0 dofo artirmig — bu artim eroziyasiz
torpaqda (2,55 dofo) alds edilon gostaricidon yiiksokdir. Demali, kompostun tursunu neytrallagdirici
effekti daha ¢ox tursulasmis torpaqlarda daha nozorogarpan aqrokimyovi notico verir. Optimal
vegetasiya suvarmasi say1 hor iki torpaq tipi li¢lin 7 dofo olaraq miioyyon edilmisdir. Bu variant
eroziyasiz torpaqda qida elementlorinin miitohorrik formalarini optimal aralifa catdirir, nitrat
miqrasiyasi riskini 1o nazarat altinda saxlayir. Deqredasiyali torpaqda 7 dofalik suvarma eyni sxemdo
totbiq edildikda gostaricilor bir qodar asag1 olsa da, ekoloji baximdan 9 dofslik suvarmaya nisbaton
uistiinliik gazanir, ¢linki deqredasiyali torpagin zoaiflomis strukturu 9 dofslik suvarma zamani nitrat
yuyulmasi riskini eroziyasiz torpaqgla miigayisodo artirir.
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MCL zadalonmasindon sonra erkan reabilitasiya prosesinda
fizioterapiya vo kinezioterapiyanin kombind olunmus tasirinin
qiymotlondirilmasi

Cavidan Mammoadov

Xiilasa. Bu tadqgigatin magsadi medial kollateral bagin (MCL) zadaloanmasindon sonra erkon
reabilitasiya marhalasinda tatbiq olunan fizioterapiya prosedurlarinin — magnitoterapiya, ultrasas va
lazer terapiyanmin — tokbasina va kinezioterapiya, yani izometrik masqlorlo birlikds istifadasinin
miiqayisali effektivliyini qiymatlondirmak olmusdur. Todqiqata I-1I daracali MCL zadasi diagnozu
qoyulmus 20 nafor xasta daxil edilmisdir. Istirakcilar tasadiifi tisulla iki grupa boliinmiisdiir: nazarat
qrupu yalmiz fizioterapiya prosedurlari almis, asas qrup isa homin prosedurlarla yanast
kinezioterapiya programi da ke¢misdir. Miialiconin naticalori agri gostoricisinin Vizual Analog Skala
tizra dayigmasi, diz oynaginda harakat hacminin doraca ilo barpasi va giindalik faaliyyato gayitmaq
tigiin talab olunan reabilitasiya miiddati asasinda dayarlondirilmisdir. Oldo olunan naticalor
gostormisdir ki, hor iki qrupda miisbat klinik dinamika miisahida edilsa da, fizioterapiya il izometrik
magsqlorin kombina olundugu asas qrupda agrinin azalmasi daha siiratli, oynaq funksiyasinin barpasi
daha tam va iimumi reabilitasiya miiddati daha qisa olmusdur. Bu isa erkon marhaloda kombina
olunmus reabilitasiya yanasmasinin xastalorin funksional vaziyyatinin yaxsilasdirilmasinda, giindalik
aktivliya daha tez qayitmasinda vo miialiconin iimumi samaraliliyinin artirilmasinda daha iistiin
natica verdiyini gostarir. Bu yanasma klinik praktikada perspektivli miialica iisulu kimi sayilir.
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Evaluation of the Combined Effect of Physiotherapy and
Kinesiotherapy in the Early Rehabilitation Process after MCL
Injury

Javidan Mammadov

Abstract. The aim of this study was to evaluate the comparative effectiveness of physiotherapy
procedures applied during the early rehabilitation stage after medial collateral ligament (MCL)
injury — magnetotherapy, ultrasound, and laser therapy — used alone and in combination with
kinesiotherapy, namely isometric exercises. The study included 20 patients diagnosed with grade I—
1l MCL injuries. The participants were randomly divided into two groups: the control group received
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only physiotherapy procedures, while the main group received the same procedures together with a
kinesiotherapy program. Treatment outcomes were assessed based on changes in pain intensity
according to the Visual Analogue Scale, restoration of knee joint range of motion in degrees, and the
time required to return to daily activities. The findings showed that although positive clinical
dynamics were observed in both groups, the main group, in which physiotherapy was combined with
isometric exercises, demonstrated faster pain reduction, more complete recovery of joint function,
and a shorter overall rehabilitation period. This indicates that a combined rehabilitation approach
in the early stage provides better results in improving patients’ functional status, enabling a quicker
return to daily activity, and increasing the overall effectiveness of treatment. This approach may
therefore be considered a promising therapeutic strategy in clinical practice.
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Giris

Diz oynagmin medial kollateral bagi (MCL) on c¢ox zodslonon strukturlardan biridir, xiisusilo
idmangilarda vo aktiv hoyat torzi siiron soxslordo bu 6ziinii gostorir (Putra vo Anggiat, 2023). MCL
zadolori oynaq qeyri-sabitliyino, agriya vo funksional mohdudiyyatlora sobab olur. Zodslonmo
doracosindon asili olaraq, oynaq horokat hacmindo mohdudlasma miisahido edilir (Atkinson va b.,
2009; Patel, 2008). Normal diz oynaginda harokot hocmi 0-10 doraco ekstensiya vo 120-150 doraco
fleksiya toskil edir (Core, 2018). MCL zadolonmosindon sonra, xiisusilo ilkin morhalodo, agn
sababindon oynaq horokot hocmi ohomiyyatli dorocodo mohdudlasir - terminal ekstensiya (son 10-20
doraco) vo 90 dorocodon yuxari fleksiya horokotlori agrili olur (Chauhan vo b., 2024; Collateral
Ligament Injury, n.d). Bu ciir zodslorin miialicosinda corrahi olmayan yanagma oasas yer tutur vo
reabilitasiya prosesi miialicads asas yer alir (Borque, 2023; Thomson va b., 2002).

Tadgiqat

Miiasir reabilitasiya proqramlart zodslonmis toxumalarin sagalmasini siiratlondirmak, agrini
azaltmaq, 6demi aradan qaldirmaq vo erkon marhalods azals atrofiyasinin garsisini almaq mogsodi
dasiyir. Bu mogsadlo fizioterapiyanin miixtolif iisullarindan  (ultrases, lazeroterapiya,
maqnitoterapiya) genis istifado olunur. Low-level laser therapy (LLLT) (algaq tezlikli lazer terapiyasi)
toxuma reparasiyasini glclondirmok vo agrinin azaldilmasmi tomin etmok tigiin effektiv
modalitolordon biri kimi qiymotlondirilir (Vosoughi vo b., 2021). Ultrasos terapiya toxuma
sagalmasini togviq etmok vo harokot hocmini yaxsilasdirmaq potensialina malikdir (Svantesson vo b.,
2024). Bu iisullar toxuma trofikasini yaxsilasdirir, iltihab1 azaldir vo regenerasiyani stimullasdirir.
Paralel olaraq, erkon morhalads totbiq edilon kinezioterapiya, xiisuson do oynag1 horokoto gotirmadon
ozalo gorginliyini tomin edon izometrik masqlor, 9zals giiciinii qorumaq vo zodolonmis baga dinamik
stabilizasiya tomin etmok baximindan shamiyyat kosb edir (LaPrade vo Wijdicks, 2012). Dordbash
bud ozslasi vo arxa bud ozalslori iiclin izometrik mogqlor erkon reabilitasiya morhoalasinds 9zalo
atrofiyasinin qarsisini almaq vo oynaq stabilliyini tomin etmok moqsadi dastyir.

Bu todgigatin mogsadi, MCL zadolonmosindon sonra ilkin reabilitasiya morholosindo ononovi
fizioterapiya tisullarinin tokbagina totbiqi ilo, homin {isullarin izometrik magqlorlo kombino olunmus
totbiqinin miiqayiseli analizini aparmaq vo kombina olunmus yanagmanin klinik effektivliyini
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qiymatlondirmakdir. Tadqiqata I vo II daracali MCL zadoasi diagnozu qoyulmus, yaslar1 20-50
arasinda doyison 20 nofor xasto calb edilmisdir. Xostolor tosadiifi se¢gmo tisulu ilo iki borabor qrupa
boliinmiisdiir: Nozarat qrupu (n=10): Bu qrupdaki xastolora 10 giin miiddestinds, giindslik olaraq
standart fizioterapiya prosedurlar totbiq edilmisdir: - Magnitoterapiya: Asagi tezlikli doyison maqnit
saho ilo. - Ultrases terapiyas:: 1 MHz tezlikds, impulslu rejimdo, gel ilo. - Lazer terapiyast:
Infraqirmiz1 spektrli, tosirlonmis nahiyoys kontaktsiz iisulla, (giin asir1).

Osas qrup (n=10): Bu qrupdaki xostolora eyni fizioterapiya prosedurlart ilo yanasi, hom do
kinezioterapiya totbiq edilmisdir. Kinezioterapiya proqrami ilkin morholods yalniz izometrik
masqlordaen ibarat olmusdur: - Dérdbasli bud azalasi (m. quadriceps femoris) ii¢lin izometrik masqlar:
Diz oynagi tam ekstensiyada (uzadilmis) voziyyotds ikon ozoslonin 5-7 saniyo miiddatindo
gorginlogdirilmasi vo sonra rahatladilmasi. Masq hor seansda 10-15 dofa tokrarlanmisdir. - Arxa bud
ozalolori (m.hamstring) ti¢iin izometrik moagqlor: Diz oynagi bir qodor biikiilii vaziyyatdo (15-20°)
ikon dabanin yers vo ya dayaq sothino basdirilmasi soklinds gorginlik yaradilmasi.

Hor iki qrupda miialiconin effektivliyi asagidaki meyarlar asasinda qiymotlondirilmisdir: 1. Agr
indeksinin dinamikasi: Vizual Analoq Skala (VAS) ilo miialicodon avval va sonra har bir qrup tigiin
ayrica qiymatlondirilmisdir. 2. Oynaq horokot hacminin barpasi: Qoniometr vasitasilo diz oynaginda
aktiv fleksiya horokot hocminin doraco ilo 6l¢lilmasi. 3. Reabilitasiya miiddoti: Xostonin gilindolik
foaliyyato (yerimo, pillokon qalxma) tohliikasiz sokildo qayida bilmosi iigiin lazim olan giin sayi.
Todqiqatin naticalori hor iki qrupda miialico protokolunun effektiv oldugunu gostorss do, qruplar
arasinda shomiyyatli forqlor geyds alinmigdir.

Cadval 1
Osas qrupda miialico naticalori

Gostorici Miialicodon avval Miialicodon sonra
VAS (0-10 bal), miialicodon sonra 7.2+0.8 1.9+£04
Oynaq harokat hacmi (daraca) 453+5.2 118.6 +4.8

Manba: miisllif torafindan tortib olunmusdur

Cadval 2
Nozarat qrupunda miialico naticolori

Gostoarici Miialicodon avval Miialicadon sonra
VAS (0-10 bal), miialicadon sonra 7.1£09 3.8+£0.6
Oynaq horokot hacmi (doraco) 46.1 £5.5 86.4+5.1

Manba: miisllif torofindon tortib olunmusdur

Cadvallordon goriindiiyli kimi: - Agri1 sindromu: Miialico kursunun sonunda asas qrupda agri
intensivliyi (VAS=1.9+0.4) nozarot qrupuna (VAS=3.8+0.6) nisboton ohomiyyotli dorocodo
doyismisdir (toqribi 2 dofs). Bu, kombino olunmus yanasmanin analjezik tosirinin daha giicli
oldugunu gostorir; - Funksional barpa: Oynaqda horokot hocminin borpasi asas qrupda orta hesabla
118.6 doracoe, nozarat qrupunda iso 86.4 doraco toskil etmisdir. izometrik mosqlor oynaq otrafi
ozololorin tonusunu qoruyaraq funksional barpani siiratlondirmisdir; - Reabilitasiya miiddoti: Umumi
reabilitasiya miiddotindo do ohomiyyotli forq miisahido olunmusdur. Fizioterapiya ilo yanasi
izometrik mogqlor edon xostolorde (esas qrup) sagalma prosesi toxminon 7.5 giin daha tez basa
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catmigdir (16.8 giino qars1 24.3 giin). Bu forq klinik baximdan olduqca shomiyyatlidir vo xastolorin

gilindolik hoyata daha tez qayitmasina imkan verir.
m ’

' ) ' . c) elastik topla Gali
a) lazeroterapiya b) passiv masq ) P d) ultrasasls mualica

Q' izometrik masq
[ oA ¥

Miialice naticolorinin miiqayisali tohlili gosterir ki, MCL zadslonmasindan sonra ilkin reabilitasiya
morhslasinde fizioterapiya tisullarinin (maqnitoterapiya, ultrasas va lazer terapiyasi) tokbasina totbiqi
ilo miiqayisado, bu iisullarin izometrik mosqlorlo kombinasiyas1 daha effektivdir. Fizioterapiya
prosedurlar1 zodslonmis toxumalarda mikrosirkulyasiyani yaxsilagdirmaq, iltthab mediatorlariin
aktivliyini azaltmaq vo toxuma regenerasiyasini stimullasdirmaqla sagalmani tomin edir. Digor
torofdon, erkon morholods totbiq edilon izometrik mogqlor oynagda harokot olmadan azslo tonusunu
qoruyur, azalo atrofiyasinin qarsisini alir vo baglarin qorunmasinda miihiim rol oynayan dinamik
stabilizasiya mexanizmini aktivlosdirir. Bu iki yanasmanin sinergik tosiri naticasindo agr1 daha tez
azalir, oynaq funksiyasi siiratla barpa olunur vo limumi reabilitasiya miiddati qisalir.

Sokil 1.
Miialicd formalari

Natico

Notico olaraq belo bir gonasto golmok olar ki, MCL zodolonmosi olan xostolorin  erkon
reabilitasiyasinda fizioterapiya prosedurlarinin izometrik moagqlorlo kombino olunmus totbiqi, klinik
praktikada daha genis istifado olunmali olan effektiv bir miialico strategiyasidir. Bu yanasma
xastolorin hoyat keyfiyyastini daha tez barpa etmayo vo miialico miiddatini azaltmaga imkan verir.
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Coxkanalh radiorele sobokasi ti¢iin tezlik
planlama iisullar:
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Xiilasa. Miiasir dovrdas telekommunikasiya sahasinda bas veran siiratli inkisaf radiorele sistemlarinin
inkisafina zaorurat yaratmigdwr. Xiisusilo miirokkab cografi saraitli arazilords radiorele sistemlari
etibarli rabita vasitasi hesab olunur. Bu sistemlarin iginin effektiv toskil olunmasi iigiin qarsiya
qoyulan asas masalalordon biri tezlik resurslarvmn diizgiin paylanmasi va optimal sakilda
planlasdiriimasidr. Movzunun magsadi ¢oxkanalli radiorele sabakalorinds tezlik planlamasinin
prinsiplorini arasdirmagq, interferensiya problemini tohlil etmak va bu problemlarin aradan
qaldirilmas iiciin effektiv yanagsmalart miiayyan etmakdir. Eyni zamanda, statik va dinamik tezlik
planlama tisullarimin miigayisali tohlili aparilaraq onlarin totbiq sahalorinin miiayyanlagdirilmasi
asas magsadlordon biri kimi ¢ixis edir. Magalada radiorele sabakalorinda interferensiyanin miixtalif
novlari, o ciimladon eyni tezlikli, yanasi kanal, ¢oxsiiali yayima va elektromagqnit interferensiyasi
atrafly sokilda tahlil edilmisdir. Bu problemlarin halli ii¢iin anten sistemlarinin optimallasdirilmasi,
qoruyucu zolaglarin diizgiin se¢ilmasi, adaptiv giic nazarati va miixtaliflik texnikalarinin tatbiqi kimi
vanasmalar tagdim olunmusdur. Homginin, tezlik planlamasinda statik va dinamik iisullarin
xtisusiyyatlori arasdirilaraq, xiisusilo dinamik planlamanin dayiskon sabaka soraitinda tistiinliiklori
asaslandirimigdir. Naticada statik va dinamik tezlik planlama tisullarinin miiqayisasi gostorir ki, har
iki yanasma radiorele sobakalorindo miiayyon soraitlor iiciin uygun hall tagdim edir. Sabit va az
dayison sabakalor tigiin statik planlama kifayat qador effektiv olsa da, miiasir va kompleks radiorele
sistemlarinda optimal performans alda etmak iigiin dinamik tezlik planlama va ya har iki iisulun
kombinasiyasi daha magsadauygun hesab edilir.

Acgar sozlor: radiorele sabakasi, coxkanalli rabita sistemi, tezlik planlamasi, tezlik optimallasdirmast,
interferensiya, interferensiyanin azaldilmasi, tezliyin takrar istifadasi, statik tezlik planlama, dinamik
tezlik planlama
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Frequency Planning Methods for Multichannel Radio
Relay Networks

Asad Rustamov!* "2/, Abdulrahman Babayev? =/, Rashad Aliyev? "“/,
Javanshir Goyushov3 "', Ali Kazimzadeh?

Abstract. In the modern era, the rapid development of the telecommunications sector has necessitated
the advancement of radio relay systems. These systems are considered a reliable means of
communication, especially in areas with complex geographical conditions. One of the main
challenges in ensuring the efficient operation of such systems is the proper allocation and optimal
planning of frequency resources. The aim of this study is to investigate the principles of frequency
planning in multichannel radio relay networks, analyze interference-related problems, and identify
effective approaches for mitigating these issues. At the same time, a comparative analysis of static
and dynamic frequency planning methods is conducted to determine their respective application
areas. The article provides a detailed analysis of various types of interference in radio relay networks,
including co-channel interference, adjacent channel interference, multipath propagation, and
electromagnetic interference. To address these challenges, several approaches are proposed, such as
optimization of antenna systems, appropriate selection of guard bands, adaptive power control, and
the application of diversity techniques. Furthermore, the characteristics of both static and dynamic
frequency planning methods are examined, highlighting the advantages of dynamic planning,
particularly under varying network conditions. The results of the comparative analysis indicate that
both approaches offer suitable solutions depending on specific network scenarios. While static
planning is effective for stable and less dynamic networks, dynamic frequency planning — or a hybrid
combination of both methods — is more appropriate for achieving optimal performance in modern
and complex radio relay systems.

Keywords: radio relay network, multichannel communication system, frequency planning, frequency
optimization, interference, interference mitigation, frequency reuse, static frequency planning,
dynamic frequency planning
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Giris

Son illards texnologiyanin siiratli inkisafi telekommunikasiya sahasina do 6z tosirini gostormakdadir.
Informasiya miibadilosindo keyfiyyot artiminin tolob olundugu bir dévrds rabito sahasinin inkisafi
xUisusi 6nom dasiyir. Miirokkob cografi relyef soraitino malik olan orazilor radiorele sobokosindon
istifadoni zoruri hala cevirir. Rabito xotlorinin ¢okilmosindo ¢otinlik yaranan orazilords radiorele
sistemlori informasiya axinini togkil etmokdo on effektiv vasito sayilir. Bu sistemlorin televiziya
yaymminda, harbi rabitods, homg¢inin, mobil operator sabokalorindoe istifadesine genis yer ayrilir.
Radiorele sobokolorinin foaliyyot somoroliliyini tomin etmok iiglin nozordo saxlanilan baglica
masalalordan biri tezlik bolgiisiiniin diizgiin aparilmasidir. Malum masaladir ki, tezlik spektri mahdud
diapazonludur vo onun optimal paylanmasi sistemin effektivliyins tosir edir. Rabitonin bu ndviindo
eyni va ya bir-birina qonsu tezliklorin istifado olunmasi interferensiya yaradir ki, bu da rabits
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keyfiyyatini zaiflods bilir. Rabits keyfiyyatinin zaiflomasi isa sistemin etibarliligini asag: salir. Qeyd
olunan interferensiya hadisasi radiodalgalarin yayilma xiisusiyyotina tosir edorok otiiriilon molumatda
sohv ehtimalinin artmasi ilo naticalonir. Tezlik bolgiilorinin six yerlosmosini nazors alaraq, interfe-
rensiya soviyyasini minimal hodds endirmok masalasi asas prioritet hesab oluna bilar.

Tezlik planlamasinin moagsadi sobokoys miimkiin qodor az sayda tezlik toyin etmok vo bunu elo
sokilds hayata kec¢irmakdir ki, radiorele xottinin keyfiyyasti va istifade imkan1 miidaxiloys minimum
doracods moruz qalsin (Lehpamer, 2010).

Tadqgiqat

Radiorele rabitasinin telekommunikasiyada rolu. Radiorele sobokosi sm-lik vo mm-lik dalga
diapazonunda ¢alisan, informasiyanin stansiyalar arasinda ardicil otiiriilmaesi prinsipino osaslanan
telekommunikasiya sistemidir. Burada molumatin Otiiriilmosi elektromaqnit dalgalar1 ilo hoyata
kecirili. Homin dalgalarla otiiriilon signal toyin olunmus maosafolordo yerlosdirilon stansiya
torofindon gobul olunaraq giiclondirilir, nvbati stansiyaya otiiriiliir. Belaliklo, nazards tutulan signal
ardicil stansiyalarla otiirtilorok bdyiik masafods rabito olagosini tomin etmis olur. Rabito ndviiniin
mikrodalga tezlik diapazonunda foaliyyot gdstormosi onun iri hacmli molumat transferinin tomin
edilmosino, homginin, yiiksok 6tlirmo qabiliyyatino malik olmasina imkan verir. Homginin, geyd
olunmasi vacib mogamlardan biri do stansiyalar arasinda birbaga goriiniis xattinin tomin olunmasidir
(Sakil 1). Bu prinsipi asas gdtiirorok radiorele stansiyalari oksor hallarda hiindiir mévqelards, xlisuson
qiillalords, dag vo topo noqtalorinds yerlosdirilir. Bu ciir yerlosmo rabito keyfiyyotino, homginin,
signalin maneasiz Otiiriilmasing birbasa tosir edir. Radiorele sobakasinin asas elementlorine antena
sistemlori, radioverici vo radiodtiiriicii qurgular, eloco do molumat 6tiiriilmasini tomin edon digor
avadanliqlar daxildir.

Sakil 1
Birbaga goriiniis mosafasinin tosviri

Miiasir telekommunikasiya sobokolorinds radiorele sobokolori mobil operatorlarin baza stansiyasi
kimi genis istifado olunur. Bundan basqa, miixtslif saholords televiziya signallari, telefon rabitosi,
miixtalif rogomsal informasiyalarin miibadilosi vo hotta interneto ¢ixis xatti kimi problem yaranan
vaziyyatlords hall yolu olaraq baxila biloar.

Radiorele sabakalarinda interferensiya problemlaori. Radiorele rabito sobokalorinin effektiv foaliyyoti
bir ¢cox amillordon asilidir vo bu kontekstdo interferensiya on kritik mohdudlasdirict faktorlar
sirasinda yer alir. Praktiki miisahidolor gostorir ki, bu tosir yalniz sas-kiiyiin artmasi ilo mohdudlagmur,
eyni zamanda, gobul olunan signalin statistik davranigini1 doyisdiran kompleks proses kimi formalasir.
Xiisusila, tezlik miihitinin monitoringi asasinda aparilan tohlillor interferensiyanin zaman {izra sabit
olmadigini, dinamik xarakter dasidigini ortaya qoyur. Bu doyiskonlik signal soviyyosindo
dalgalanmalara sobob olaraq onun doaqiq qiymatlondirilmasini ¢atinlosdirir vo adaptiv idarsetmo
mexanizmlorinin effektivliyine manfi tasir gostorir. Digor torafdon, interferensiyanin paylanmasinin
bozi hallarda klassik Qauss ganununa tabe olmamasi movcud nozori modellorin totbiq sahosini
mohdudlagdirir. Bu baximdan, radiorele sistemlorinin performans analizinds interferensiyanin
statistik xiisusiyyatlorinin daha real modellorlo ifade olunmasi miihiim ohomiyyet kosb edir
(International Telecommunication Union, 2021a).
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Radiorele sobokalorindo tez-tez rast golinon vo sistemin is keyfiyyotino ciddi tosir gostoron
interferensiya formalarindan biri eyni tezlikli interferensiyadir (co-channel interference). Bu hal
osason tezlik resurslarinin qonaatli istifadesi moaqsadilo eyni tezliyin miixtolif orazilordo yenidon
totbiq olunmasi ilo baghdir. Lakin praktiki soraitdo oOtiiriiciilor arasinda mosafonin diizgiin
secilmomasi vo antenlorin istigamatlonmasinin optimal olmamasi bu interferensiyanin soviyyasini
ohomiyyotli dorocodo artirir. Noticoado, signalin gobulunda etibarliliq azalir, 6tiirmo zamani sohvlor
coxalir vo istifado olunan modulyasiya {isullarinin effektivliyi zoifloyir. Bu proses iimumi sistem
tutumunun mohdudlagsmasina da sobob olur. Xiisusilo six yerlogmis radiorele sobokolorindo
interferensiyanin mokan iizro qeyri-borabor paylanmasi miigsahide edilir ki, bu da planlagsdirma
moarhalasindo slave optimallagdirma yanasmalarinin totbigini zoruri edir. Bu baximdan miiasir
radiorele sistemlorindo interferensiyanin tosirini azaltmagq ti¢lin giiclin adaptiv sokilds tonzimlonmasi
vo yiiksok istigamatlilik xiisusiyyotino malik anten texnologiyalarindan genis istifado olunur
(Rappaport, 2002a).

Radiorele sistemlorindo performansa tosir edon vacib amillordon biri do yanasi kanal interferensi-
yasidir (Adjacent Channel Interference — ACI). Bu problem, osasaon, real qurgularda istifads olunan
oOtliriicii vo gobuledici filtrlorinin ideal selektivliyo malik olmamasi ilo izah olunur. Praktik soraitdo
filtrasiya prosesinin mohdudlugu sobabindon signal spektri tam sorhadlonmir va enerjinin bir hissosi
gonsu tezlik saholarino yayilir. Bu effekt xiisusilo yiiksok gliclii 6tiirmo hallarinda vo kanallar arasinda
mosafo az olduqgda daha qabariq sokildo miisahido edilir. “International Telecommunication Union
Radiocommunication Sector” torafindon verilon tovsiyalords do vurgulandigi kimi, kanal araligla-
rinin vo qoruyucu zolaglarin diizgiin se¢ilmomasi sistemin imumi is gostaricilorinin pislogsmasine
sabob ola bilar. Digor torafdon, gobuledici qurgunun selektivlik xiisusiyyastlori do bu interferensiyanin
tosir doracasino birbasa tosir edir. Belo ki, selektivlik zoif oldugda qonsu kanallardan daxil olan
signallar asas signalin keyfiyyotini ohomiyyatli dorocods pozur. Bu baximdan tezlik planlasdirilmasi
morholasindo kanal ayriminin va filtr parametrlorinin optimal sokilds toyin edilmasi xiisusi shomiyyat
dastyir (International Telecommunication Union, 2021b).

Radiorele rabito miihitindo signalin yayilma xiisusiyyatlori interferensiyanin yaranmasinda hslledici
rol oynayir vo bu baximdan ¢oxsiiali yayilma (multipath propagation) asas mexanizmlorden biri kimi
cixis edir. Elektromaqnit dalgalarin miixtalif obyektlordon — tikililordon, yer sothinden vo atmosfer
qatlarindan oks olunaraq gabulediciya forqli yollarla ¢atmasi signallar arasinda faza vo amplituda
forqlorinin yaranmasina sabob olur. Bu forqglor noticosindo signallarin iist-listo diismosi hom
giiclondirici (konstruktiv), hom do zoiflodici (destruktiv) xarakter ala bilir. Xiisusilo destruktiv {ist-
isto diismo hallarinda signal soviyyesindo koskin azalma bas verir ki, bu da dorin sonmo effektlori ilo
miisayiot olunur. Miisahidslor gdstorir ki, bu tip tasirlor daha ¢ox yiiksok tezlik diapazonlarinda vo
uzun mosafali radiorele xatlorinde 6ziinli biruza verir. Bu sobobdon miiasir rabito sistemlorindo
signalin sabitliyini qorumaq va interferensiyanin tosirini azaltmagq ii¢iin miixtaliflik yanagmalarindan
(tezlik, mokan vo anten miixtolifliyi) vo adaptiv modulyasiya mexanizmlorindon genis sokilds istifado
olunur (Molisch, 2012).

Radiorele sistemlorinin foaliyyotino tosir edon miihiim xarici faktorlar sirasinda elektromaqnit
interferensiya (EMI) xiisusi yer tutur. Miiasir sonaye vo sohor miihitindo genis istifado olunan
miixtolif elektron avadanliglar, enerji Otiirmo xotlori vo radio qurgular1 elektromaqnit siialanma
monbayi kimi ¢ix1s edarak rabito miihitinds alave pozuntular yaradir. Aparilan todqiqatlar gostorir ki,
bu tip tesirlor signalin keyfiyyat gdstaricilorini zaiflodarak, xiisusilo agagi saviyyali signal soraitindo
rabitonin sabitliyini pozur. EMIi-nin tesir dorocesi istifads olunan tezlik diapazonundan vo miihitin
elektromaqnit xiisusiyyotlorindon asili olaraq doyisir vo bozi hallarda qisa miiddatli, impulsvari
interferensiya soklindo 6ziinii gostorir. Bu ciir tosirlor klassik davamli sos-kiiy yanasmalarindan forqli
olaraq daha miirokkob analiz metodlarinin vo inkisaf etmis modellogdirmo tisullarinin totbiqini tolob
edir (Goldsmith, 2005).
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Radiorele sistemlorinds interferensiyanin soviyyasinin azaldilmasi baximindan antenlorin yerlogmo
sxemi vo onlarin doqiq istiqgamotlondirilmosi xiisusi ohomiyyot kosb edir. “International
Telecommunication Union Radiocommunication Sector” torofindon togqdim olunan tdvsiyalors
osason, antenlorarasi bucaq forqi, yan logoklorin soviyyasi vo qiitblosmo xiisusiyyotlori
interferensiyanin formalagsmasma birbasa tosir edon osas texniki gdstoricilor hesab olunur.
Layiholondirma morholosinds bu parametrlorin diizglin nazors alinmamasi signalin arzuolunmayan
istiqgamotlor lizro yayilmasina sorait yaradir vo noticodo qonsu radiorele xotlori arasinda garsiligh tosir
giliclonir. Bu baximdan, sobokonin planlasdirilmasi zamani anten sistemlorinin parametrlorinin
optimallagdirilmast va uygun yerlosmo konfiqurasiyasinin segilmasi interferensiyanin minimuma
endirilmasi tigiin vacib sortlordon biridir (International Telecommunication Union, 2019b).

Rabito sistemlorindo interferensiyanin tosiri, ilk novbado, asas performans gostoricilorindo 6ziinii
biruzo verir va sistemin iimumi effektivliyini birbasa miioyyonlosdirir. Interferensiya soviyyosinin
artmasi signalin etibarliligini azaldir, bu iso 6tiirmo zamani sohvlorin goxalmasi ilo miisahids olunur.
Eyni zamanda, signalin keyfiyyoat gdostoricilorinin zsiflomasi onun faydali komponentinin sos-kiiy
fonunda itirilmasina sabab olur va naticads informasiya 6tiirme qabiliyyoti mohdudlasir. Bels soraitdo
molumatin diizgiin ¢atdirilmasini tomin etmoak ii¢iin tokrar Gtiirmo mexanizmlorino daha ¢ox ehtiyac
yaranir ki, bu da sobokodos olavo gecikmolorin formalagmasina gotirib ¢ixarir. Notico etibarilo, qeyd
olunan amillor xidmot keyfiyyotinin asagi diismosi ilo noticolonir vo radiorele sobokolorinin
planlasdirilmas1 vo optimallagdirilmasi zamani nozoro alimmali asas gostoricilordon biri kimi
qiymatlondirilir (International Telecommunication Union, 2021a).

Tezlik planlama tisullar:. Tezlik planlamasi radiorele sobakolorinds sistemin yiiksok etibarliligini vo
effektivliyini tomin edon asas masaladir. Nozora almaq lazimdir ki, tezlik planlamasi tokco movcud
tezliklorin diapazonlar iizro paylanmasi demak deyil, eyni zamanda, interferensiyanin minimuma
endirilmasi, rabito kanallarinin etibarli foaliyyotinin oldo edilmasi, homg¢inin, elektromaqnit
uygunlugunun diqqgotdo saxlanilmasi kimi masalalori 6ziinds birlosdirir. Bundan basga, bu mosalodo
bir sira texniki parametrlori osas gotiirmok lazimdir ki, bunlara kanalin eni, modulyasiya iisullari,
antenalarin istiqgamotlonmasi vo giiclonma omsallar1 vo digor texniki parametrlor daxildir. Oksor
odabiyyatlarda tezlik planlamanin adi tezliyin tokrar istifadasi termini ilo yanagsi hallanir. 9slinds, bu
terminlorin bir-biri ilo bu qadar six slagsli olmasi tezlik diapazonunun mohdud olmasidir ki, bu da
eyni tezliyin tokrar istifado olunmasini zoruri hala ¢evirir. Qeyd olunan amillori nozors alaraq tokrar
vurgulamaq lazimdir ki, tezlik planlamasina sado masalo kimi deyil, kompleks problemlarin hallino
yOnoalmis sistemli yanagma kimi baxmaq lazimdr.

Statik tezlik planlama - radiorele sobokolorinds istifade olunan ononavi tezlik planlama iisuludur. Bu
tezlik planlama tisulunda tezliyin tokrar istifadosi prosesindon genis istifado olunur ki, bu da
interferensiyanin azaldilmasi probleminds hall yolu kimi goriiniir. Planlamanin osas {istlinliiyli
sadoliyindon ibarotdir. Istifado imkaninda olan mohdudiyyatloro goro soziigedon planlamadan,
osason, sabit, doyismoyon sobokolords istifado olunur. Sistemin geyd olunmasi miithiim olan digor
istiinliiyti iso real vaxtda hesablama aparmamasindan ibaratdir ki, bu da sobokonin idara olunmasini
asanlasdirir. Segilon tezliklora goldikdo iso, radiorele xottindo istifadesi nozordo tutulan tezliklor
ovvalcadan planlagdirilma morhalosinds secilir vo sonradan homin tezliklorin doyigdirilmasi miimkiin
olmur. Belaliklo, sobaka aktiv oldugu miiddotds islodiyi tezlik bolgiisii doyismaz olaraq qalir. Statik
tezlik planlama iisulundan rabitonin sabit islomasini tomin etmok, homg¢inin, interferensiyanin
azaldilmasi moagsadils istifado etmak olar. Lakin sistemin osas istiinliiyii bir sira ¢otinliklor do yarada
bilor. Belo ki, sobokads trafik axininin doyigmasi, avvalcadon toyin olunmus tezliklorin foaliyyatine
ciddi tosir gdstarar, hatta bazi tezliklorin bos qalmast ilo noticalons bilor. Umumi xiisusiyyatlari nazars
alaraq belo gonaato golmok olar ki, bu sistem sabit soraitdo rabitoni tomin etmok ti¢iin olduqca etibarh
tisuldur. Baxmayaraq ki, statik tezlik planlama iisulu sabit sorait iigiin nozords tutulub, bu sistemdon
doyiskon sobakalords digar planlama tisullar ils birlikds tatbigine ehtiyac yarana bilor.
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Dinamik tezlik planlama iisulu daha ovval nazordon kegirilon anonovi planlama tisulundan olduqca
forqlonir. Burada prinsip statik planlamada oldugu kimi sabit tezliklor ilo deyil, oksino, sobokodoki
bir sira faktorlar1 nozoro alaraq tezliklorin dinamik sokilds tokrar boliisdiiriilmasine osaslanir. Qeyd
olunan faktorlara interferensiya soviyyosini, sobokonin trafik yiikiinii, kanal keyfiyyotini misal
gostormok olar. Bohs olunan planlama {isulunda maqsod mohdud tezlik diapazonundan yiiksok
somaralilikle istifade etmok, xidmot keyfiyyotini yuxar1 saxlamaq vo interferensiya problemini
minimuma endirmakdir. Dinamik tezlik planlama iisulu six vo doyiskon soboko miihitine xas oldugu
ticlin coxkanalli radiorele sistemlorinda istifadesi daha magsadouygun hesab edilir.

Dinamik tezlik planlamada uygun tezliklorin seg¢ilmasi iiciin davamli olaraq bir sira parametrlor
monitoringlorls 6l¢iilmali vo nazaratds saxlaniimalidir. Belsliklo, bu parametrlor asasinda sistem on
uygun tezlik kanallarini seco, zorurot yaranarsa, tezliklorin yenidon toyin olunmasi prosesini
reallasdira bilor. Umumi olaraq sobako davamli formada asagidakilar izlomolidir: -siqnal-kiiy nisbati;
-signal-interferensiya nisbaoti; -kanalin yiiklonmasi (dolulugu) vo trafik yiikii; -6tiirtilon molumatdaki
sohv ehtimali

Dinamik tezlik planlama, adoton, morkozlosdirilmis vo ya paylanmis idaroetms mexanizmlori
osasinda hoyata kecirilir. Morkozlosdirilmis yanasmada sobokonin idaroetmo morkozi biitiin linklor
tizro molumatlar1 toplayaraq optimal tezlik bolgiisiinii miioyyon edir. Paylanmis yanasmada iso hor
bir radiorele qovsagi lokal molumatlara osaslanaraq qorar verir. Miiasir sobokolords bu iki yanagsmanin
kombinasiyasi da genis istifado olunur (Akyildiz et al., 2016). Bu iisulun digor iistiin cohatlorindon
biri do adaptiv olmasidir. Yoni sobokodo yaranan ani doyisikliklors vaxtinda reaksiya vers bilir. Bu
proses sistemin isini daha operativ hala gatirir. Sobakado bas vera bilocok ani dayisikliklor dedikds,
kanal keyfiyyotinin azalmasi, koskin trafik yiikliniin artmasi vo yeni interferensiya monbaloarinin
yaranmasi hallar1 nazorde tutulur. Bu kimi problemlors vaxtinda miidaxilo olunmasi sobokonin
timumi performansini va 6tiirmo qabiliyyatini artirir, bas vera bilacok gecikmani iso azaldir.

Hesabat. Hesabatin mogsadi 1000 noforlik heyyoto malik olan xiisusi toyinatli orazi {i¢lin radiorele
rabito sisteminin toskil olunmasi, homginin, uygun tezlik planlama tisulunun se¢ilmasi vo asas texniki
parametrloro goro hesablamalarin aparilmasidir. Qapali tipli orazilordo soboko topologiyasi
ovvalcadon malum olduguna goros, tezlik resurslarinin planh sokilds boliisdiiriilmasi miimkiindiir. Bu
noqteyi-nazordon bu tip masalslords statik tezlik planlama tisulu daha magsadouygun hesab olunur.
Rabito maosalalorinin hollinds oldugu kimi, bu maosslonin hollindo do dalganin yayilma soraiti,
atmosfer tosirlori vo signalin zoiflomosi kimi faktorlar nozords saxlanilmalidir. Hesabat iigiin
asagidaki ilkin verilonlor qobul edilmisdir ki, bu da qapali obyekt li¢iin kifayot edocok qiymatlor hesab
olunur.

Hesablamalarda istifads olunan texniki parametrlor beynolxalq standartlar ITU-R — International
Telecommunication Union— Radiocommunication Sector) vo real radiorele avadanliglariin istehsalgi
torafindon togdim olunan molumatlar (datasheet) osasinda se¢ilmisdir. Layiho parametrlori (istifadogi
say1, mosafo vo s.) iso real totbiq ssenarisine uygun miihondis forziyyalori kimi qobul edilmisdir.
Aparilmis hesablamalarin noticolori praktiki sistemlorin texniki gostaricilori ilo uygunluq toskil
etdiyino gora aldo edilon naticolor realliga yaxin hesab edilo bilor.
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Cadval 1

Ilkin verilonlor
Orazinin sahasi 1 km?
Umumi istifadogi say1 1000 nofor
Eyni vaxtda aktiv istifadogi pay1 25%
Bir istifadagi tigiin orta trafik 1 Mbit/s

Soboka strukturu

1 markozi vo 4 konar qovsaq

Otiirmo xotlorinin uzunlugu 0.6-1.2 km

Bir radiorele xotti ii¢iin tolob olunan trafik 75Mbit/s

Tezlik 13 Ghz

Otiirmo giicii 21 dBm

Anten qazanci Hor ikisi ti¢lin 36dBi
Qobuledicinin hossasligi -67dBm

Olava itkilor 2dB

Bir radiorele xattinin real 6tiirma qabiliyyati ~193Mbit/s

[k nca sobokonin iimumi trafikini hesablayaq (International Telecommunication Union, 2005):
T=NXaXR (1)
T =1000 x 0.25 x 1 = 250Mbit/s

T- iimumi soboko trafiki (Mbit/s), N- Umumi istifadogi say1, a- aktiv istifadogi omsali, R- bir
istifadogi liglin orta trafik siirot. ©lavo ehtiyat (20%) nozors alinarsa:

Timumi = 250 X 1.2 = 300Mbit/s  (2)

Belolikla, sobokonin dagimali oldugu timumi trafik 300 Mbit/s togkil edir. Bu trafik 4 radiorele xotti
arasinda boliindiikds har xoatt ligiin 75Mbit/s tolob yaranir. Bu hesabat {iciin is¢i tezlik diapazonu 13
Ghz se¢ilmisdir ki, bu diapazon radiorele sistemlorindo genis yayilmis tezlikdir. 28 MHz kanal eni
ilo isloyan sistemlords yiizlorlo Mbit/s soviyyosinds 6tiirmo miimkiindiir. Real avadanliq kimi miiasir
radio sistemlorinin texniki parametrlori gotiriilmiigdiir: 6tiirmo gilicli toxminon 20-23 dBm, anten
gazanci 35-36 dBi vo yiiksok modulyasiya soviyyalorindo (256 QAM) yliksok 6tliirmo tomin edilir.
Bu parametrlor real istehsalg1 torafindon verilmis texniki molumatlara asaslanir vo praktik totbiglordo
genis istifado olunur. Sobako topologiyasi olaraq ulduz(star) topologiyasi se¢ilmisdir. Belo olan halda
morkazi qovsaq diger kenar qovsaqlarla birbasa slagads olur ki, bu da idaroetmoni sadslosdirir.
Naticado, tezlik planlama daha aydin hala golir. Qapali orazilor iigiin bu topologiya névii daha
effektiv hesab olunur. Ciinki bu topologiyanin totbiqi marsrutlamani sadslosdirir vo interferensiyani
nozaratds saxlaya bilir. Bu yanagsmadan praktiki layihalorde do genis istifade olunur (Brown et al.,
2020).

Secilmis statik tezlik planlama iisuluna asason hor radiorele link ii¢iin forqli tezlik kanali ayrilir. Bu
yanasma eyni tezlikdon istifado edon linklor arasinda interferensiyanin yaranmasinin qarsisini alir.
ITU (Beynolxalq Telekommunikasiya Ittifagmnin Radiokommunikasiya Sektoru) standartlarma
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asasan 13 GHz diapazonunda 28 MHz kanal ayirimi1 mdévcuddur vo bu kanallarin diizgiin paylanmasi
ilo interferensiya minimuma endirilo bilor. Bu ssenarido hor link iigiin ayrica kanal segilmosi on
tohliikasiz va stabil hall hesab olunur (International Telecommunication Union, 2007).
On uzun xott ticlin (1.2 km) sorbast foza itkisini hesablasaq (International Telecommunication Union,
2019a):

FSPL = 32.4 + 20log (f) + 20log (d) (3)
FSPL — sorbost foza itkisi (dB), f — tezlik (MHz ila), d — masafs (km ils). FSPL (Link biidcosi) -
signalin yol boyu zoaiflomoasini hesablayib, sonda isloyib-islomoayacoyini yoxlamaqdir.

FSPL =~ 116dB

Qabul giicii (Rappaport, 2002b):

Pr:P[+ G[+Gr_L (4)

P: — gobulediciys catan signal (dBm), P; — 6tlirms giicii (dBm), G — 6tiirilicli anten qazanci (dBi), G
— gobuledici anten gazanci (dBi), L — timumi itkilor (dB)

P.=21+36+36-116-2=-25dBm
(4) diisturdan alinan naticoya goéro moalum olur ki, signal gobulediciys -25 dBm giiclo catir.
FM= Py - Psens (5)

FM - signalin ehtiyat giicii (dB), P; — gobul olunan siqnal, Psens — gobuledicinin minimum islomo
hoddi.

Nozors alimmalidir ki, 256 QAM tigiin qabul hassasligi, yoni Peqns toxminoan —67 dBm qabul edilmisdir.
Belo oldugu halda (5) diistura gors signalin ehtiyat giicii:

FM = 42 dB
Belolikla, alinan natico linkin stabil iglomasini tomin etmak {i¢ilin kifayat qodor uygun hesab olunur.

Cadval 2
Qovsaqlar iizro tezlik bolgiisii

Qovsaq Kanalin (sorti adla K;) Tezlik (Ghz)
No-Ni Ky 13.10/13.15
No-N2 K> 13.20/13.25
No-N3 K; 13.30/13.35
No-N4 K4 13.40/13.45
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Cadval 3
Qovsaqglar aras1 mosafo

Qovsaq Toyinat Mosafo
No Morkazi baza -

Ni Yasay1s zonast 0.75 km
N> Texniki zona 0.9 km
N3 Anbar vo parklanma 1.2 km
N4 Inzibati zona 0.65 km

Hesabat aparilarkon asas prinsip olaraq asagidakilar nozoro alinmisdir: 1. Eyni qiillode yerloson
xottlora forqli tezliklor verildi. 2. Qonsu kanallar arasinda qoruyucu kanal (0.5 olmaqla) nazars alindi.
3. Uzaq xottlor iigiin golocokdo reuse miimkiindiir. 4. Antenalar dar siiali (~3°) se¢ildi vo noticado
interferensiya azaldi. Basligda oldo olunan verilonlora gora, homginin, bir sira gostoricilori do
hesablamaq olar.

Spektral somaraliliyi hesablayaraq kanal eninin 1Mhz-i {i¢lin ne¢co Mbit/s 6tiiriildiiyiinii tapmaq olar

(Goldsmith, 2005):
c

n="2 (6)
n- spektral somaralilik (bit/s/Hz), C- linkin 6tlirma gabiliyyati, B- kanalin eni

_ 193Mbit/s

n= > 8MHz ~ 6.89bit/s/Hz

Notico gostorir ki, se¢ilmis 28 MHz kanal eninds sistem hor 1 Hz spektr ii¢lin toxminon 6.89 bit/s
molumat 6tiire bilir. Bu, se¢ilmis modulyasiya vo kanal parametrlori ii¢lin kifayst qador yiiksok
gostoricidir. Tutumun ehtiyati sistemin 6tiirma qabiliyyati ilo trafik tolobi arasinda olan forq kimi
qiymatlondirilir (Molisch, 2012):

Kentiyat = € — Think (7)
Kentiyar = 193 — 75 = 118Mbit/s
C- bir xattin real 6tiirmo qabiliyyati Tink- is9 bir xatt {i¢iin tolob olunan trafikdir. Sebokonin imumi
tutum ehtiyatt:
Cimumi = 4 X 193 = 772Mbit/s (8)

Sobokonin {imumi tutumu ils tolob olunan trafikin forqi ehtiyat resursa borabor olacaq:
Centiyar = 772 — 300 = 472Mbit/s 9)
Natica

Aparilan tohlillor gostorir ki, radiorele sobokolorinds tezlik planlamasi sistemin timumi performansina
birbasa tosir edon osas amillordon biridir. Mohdud tezlik spektri vo miixtolif ndv interferensiya
tasirlori nozors alindiqda, tezliklorin optimal bolgiisii rabito keyfiyyotinin vo etibarliliginin tomin
olunmasinda halledici rol oynayir. Interferensiyanin miixtolif formalar1 — eyni tezlikli, yanasi kanal,
coxsiiali yayilma vo elektromaqnit tosirlor — sistemin isino monfi tosir gostororak olave
optimallagsdirma todbirlorini zoruri edir. Todqgigat naticosindo miioyyon edilmisdir ki, statik tezlik
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planlama tisulu sado va sabit gobakalor liclin uygun olsa da, doyiskon trafik vo interferensiya soraitindo
kifayst qodor effektiv deyil. Dinamik tezlik planlama iso real vaxt parametrlorino osaslanaraq
tezliklorin adaptiv sokildo yenidon boliisdiiriilmosini tomin edir vo bununla da interferensiyanin
azaldilmasi, spektrdon daha somorali istifade vo xidmot keyfiyyatinin yiiksaldilmasi baximindan
tistiinliik toskil edir. Umumilikde, miiasir radiorele sobokolorindo optimal notico oldo etmok iigiin
dinamik tezlik planlama {isullarinin totbiqi vo ya statik yanasma ilo kombinasiyast daha
mogsadauygun hesab olunur. Bu iso sobokonin doyison miihito uygunlagsma qabiliyyatini artiraraq
onun dayaniqligini vo 6tiirmo effektivliyini yiiksoldir.

Aparilmis analiz vo hesablamalar gostorir ki, xiisusi tayinatli orazi {i¢iin radiorele rabits sisteminin
qurulmasi se¢ilmis yanasma osasinda effektiv sokildo hoyata kegirilo bilor. Sobokonin trafik tolobi vo
istifadoaci davranisi nazoro alinaraq radiorele linklorin dagimali oldugu yiik miioyyon edilmisdir.
Secilmis tezlik diapazonu vo kanal eni miiasir radiorele sistemlorinin texniki imkanlarina uygun olub,
tolob olunan 6tiirma qabiliyyatini tomin edir. Istifado olunan modulyasiya iisulu vo avadanliq
parametrlori linklorin kifayat qador yiiksok stiratls islomasinae imkan yaradir. Natica etibarilo, se¢ilmis
texniki hollor vo aparilmis hesablamalar gdstorir ki, layihslondirilmis radiorele sobokasi hom
etibarlilig, hom do performans baximindan talob olunan gostoricilori tomin edir. Bu yanasma
interferensiyanin minimum soviyyads saxlanmasima vo sobokonin stabil islomasino gorait yaradir.
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Agilh soharlar uciin dayamiqh istilik hallori: Fuzulida
geotermal va giinas enerjisi inteqrasiyal istilik nasoslarinin
somaraliliyi

Sevinc Babayeva!* ", Siibhan Xudayev?

Xiilasa. Tadqiqat isinda Azarbaycanmin “Yasil Enerji Zonast” kimi adlandirilan Fiizuli rayonunun
oziina xas olan iglim va cografi soraitinda miixtalif formalr hibrid istilik nasosu sistemlarinin enerji
samaraliliyi “GeoTsol” simulyasiya programi vasitasilo miiqayisali sakildo tahlil olunur. Todgiqatin
asas hadafi regionun yiiksok giinas radiasiyasi potensiali va geotermal ehtiyatlarindan maksimum
daracada istifada edoarak, yasayis binalarimin isidilmasi ii¢iin an optimal va dayamiql texniki
komponentlari miiayyan etmakdir. Is ¢carcivasinda dord forqli ssenari (HPS2, HPS3, HPS4 va HPSS5)
tizra saquli torpaq zondlart va giinas termal kollektorlarimin simula edilmasi dinamik sakilda tadqiq
edilmisdir. Simulyasiya naticalorina asaslanaraq deya bilarik ki, torpaq-manbali istilik nasoslarinin
giinag enerjisi ilo sinergetik faaliyyati hom sistemin illik somoralilik gostaricilorini ahamiyyatli
daracada artirir, ham da yay aylarinda torpagin termal enerjisinin barpasina imkan yaradaraq
sistemin uzunmiiddatli istismart zamani torpagin termal balansini goruyur. 9lda olunan naticalara
asaslanaraq, tomiz enerji texnologiyalarmmin tatbiqi ilo anonavi enerji istehlakinin va karbon
emissiyalarimin azaldimasmin miimkiinliiyiinii siibut edir. Tadgigatin naticalori Fiizuli rayonunda
hayata kegirilon “Agilli sohar” va “Agilli kand” layihalarinin enerji infrastrukturu iigiin miihiim
texniki-iqtisadi baza formalagdirir.

Agar sozlar: istilik nasosu, GeoTsol, Fiizuli, yasil enerji zonasi, giinas enerjisi, geotermal eneryji,
hibrid sistemlor, COP
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Sustainable Heating Solutions for Smart Cities: The Efficiency
of Geothermal and Solar Energy Integrated Heat Pumps in
Fuzuli

Sevinj Babayeva!* "', Subhan Khudayev?

Abstract. In this study work, using “GeoTsol” simulation software, a comparative examination of the
energy performance of various hybrid heat pump system designs in Fuzuli area of Azerbaijan, which
is designated a “Green Energy Zone”, is presented. The main goal of the study is to determine the
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most effective and sustainable technical configuration for residential heating using high solar
radiation potential and geothermal resources of the region. A dynamic analysis of four different cases
with vertical ground probes and solar thermal collectors (HPS2, HPS3, HPS4 and HPS5) was
performed. The simulation findings show that the combined operation of the ground-source heat
pumps with solar energy greatly improves the yearly Coefficient of Performance and provides long-
term system stability by enabling the ground thermal recharge in the summer months. This method is
efficient to keep the thermal balance of the soil for long term operation and maximizes the energy
savings. Results of this study are an important techno-economic basis for the energy infrastructure of
the projects “Smart City” and “Smart Village” implemented in the freed areas of Azerbaijan.

Keywords: heat pump, GeoTsol, Fuzuli, Green Energy Zone, Solar energy, Geothermal energy,
Hybrid systems, COP
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Giris

Qlobal iglim doyisikliyi vo ekoloji tarazligin qorunmasi miasir dovrdo borpa olunan enerji
monboalorindon istifadoni zoruroto ¢evirmisdir. Azorbaycan Respublikasinin 2030-cu ilo godor olan
milli prioritetlori ¢or¢ivasindo “Tomiz otraf miihit vo yasil artim 6lkoasi” hodofi xiisusi yer tutur. Bu
kontekstds iggaldan azad edilmis orazilorin, xiisusilo Flizuli rayonunun “Yasil Enerji Zonas1” elan
edilmosi, regionun barpa olunan enerji potensialinin monimsanilmasi {i¢lin genis imkanlar agir.
“Agilli sohor” vo “Agilli kond” konsepsiyalari osasinda yenidon qurulan bu orazilords enerji
somaraliliyi yliksak olan istilik sistemlarinin totbiqi ham ekoloji, ham do iqtisadi baximdan strateji
ohomiyyat kosb edir (Hajiyeva vo Karimli, 2021).

Filizuli rayonu 6ziinlin cografi movqgeyi vo iqlim soraiti ilo yiiksok giinos enerjisi potensialina (illik
gilinos radiasiyasi 1600-1700 kVt.st/m?) malikdir (Gulaliyev va b., 2020). Eyni zamanda, regionun
geoloji qurulusu torpag-monbali istilik nasoslarinin somorali istifadasi iigiin olverisli geotermal
gradient toqdim edir (Islamzade vo Mukhtarov, 2024). Lakin anonovi istilik sistemlorindon forqli
olaraq, torpaq vo giinos enerjisinin inteqrasiya olundugu hibrid sistemlor hom enerji istehlakini

minimuma endirir, hom do sistemin il boyu stabil foaliyyotini tomin edir (Li vo b., 2025; Nazari vo
b.,2023).

Todqiqatlar gostarir ki, torpag-monbali istilik nasoslar1 tokbasina istifado edildikdo uzunmiiddotli
perspektivda torpagin termal balansinin pozulmasina vo somorsliliyin agag1 diismasine sobab ola bilor
(Bina va b., 2025). Bu problemin halli {igiin giinos termal kollektorlarinin vo fotoelektrik panellorin
sistemo inteqrasiyast on optimal ¢ixis yoludur (Wang vo b., 2024; Sun vo b., 2020). Giinos
enerjisindon olds olunan istiliyin yay aylarinda torpaga otiiriilmasi torpagin termal barpasini tomin
edorak, qis movsiimiindo sistemin daha yiiksok performansla iglomasina sorait yaradir (Kropas vo b.,
2022; Nallimilli va b., 2025). Bu tadqiqat isindo GeoTsol simulyasiya proqrami vasitssilo Fiizuli
rayonundaki yasayis binalar1 tiglin dord forqli hibrid istilik nasosu ssenarisi (HPS2, HPS3, HPS4 vo
HPS5) todqiq edilmisdir. Todqiqatin asas mogsadi regionun iqlim parametrlorini nozors alaraq, on
yliksok movsiimi somoaralilik vo fotoelektrik Oziinlitominetmo doracasine malik olan texniki
konfiqurasiyant miioyyon etmokdir. Bu analizlor, Fiizulido hoyata kegirilon yenidonqurma islorindo
enerji infrastrukturunun layihalondirilmasi tigiin elmi-praktiki baza rolunu oynayir (Hajiyeva vo
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Karimli, 2021; Islamzade vo Mukhtarov, 2024).

Cadval 1
[llik enerji istehlak1 vo PV dziiniitominetma gostoricilori

1. istilik nasosunun

Elektrik istehlaki

Istilik Monbayi (kVt*saat) 2. PV oziiniitominetma doracasi (%)

Torpaq Zond HPS2 1550 12.40%

Torpaq Zond HPS3 793 21.30%

Torpaq Zond HPS4 1079 18.50%

Torpaq Zond HPS5 1696 12.60%

Torpaq Kollektor

HPS2 1567 11.60%

Torpaq Kollektor

HPS3 898 19.90%

Torpaq Kollektor

HPS4 1018 18%

Torpaq Kollektor

HPS5 1839 13%
Tadgiqat

Tadqiqat isinda istilik nasosu sistemlorinin layihalondirilmasi vo optimallasdirilmasi tigiin beynolxalq
soviyyado gobul edilmis GeoTsol dinamik simulyasiya proqramindan istifado edilmisdir. GeoTsol,
torpaq, hava vo su monboli istilik nasoslarinin giinos termal kollektorlar1 vo fotoelektrik panellorlo
hibrid inteqrasiyasin1 modellagdirmays imkan veran pesokar miithondis alstidir (Nallimilli vo b.,
2025). GeoTsol daxili Meteonorm molumat bazasindan istifado edorok Fiizuli rayonunun cografi
koordinatlarina (enlik vo uzunluq) uygun saatliq giines radiasiyasi, xarici hava temperaturu vo kiiloyin
stirati kimi parametrlori simulyasiyaya daxil edir (Gulaliyev vo b., 2020; Hajiyeva vo Karimli, 2021).
Program istilik nasosu, akkumulyasiya ¢oni, istehlak¢1 (bina) vo istilik monbayi (zond/kollektor)
arasindaki enerji axinlarini saniyslik intervallarla hesablayir. Bu, sistemin real istismar goraitindoki
davranisini 95-98% doaqiqliklo prognozlasdirmaga imkan verir (Li vo b., 2025; Wang va b., 2024).

Fiizuli rayonunun “Yagil Enerji Zonas1” konsepsiyasina uygun olaraq, fordi yasayis binasinin istilik
tochizati homin proqram tominati vasitasilo modellogdirilmisdir. Todqiqatda torpaq-monbali istilik
nasoslarinin iki forqli yeriistii istilik miibadilesi sistemi — saquli torpaq zondu vo iifiiqi torpaq
kollektoru miigayiso edilmisdir. Hor bir sistem daxilindo giinos enerjisinin inteqrasiya soviyyasino
g0ro 4 miixtalif hibrid ssenari (HPS2, HPS3, HPS4, HPSS) tohlil olunmusdur.

Ssenarilor lizra oldo olunan illik elektrik istehlaki gostaricilori sistemin iqtisadi somaraliliyini
miioyyon edon osas amildir. Todqigat naticosindo aldo olunan enerji istehlaki qrafiki gostorir ki,
hibridlosmao saviyyasi artdigca sobokadon asililiq kaskin sakildo azalir.

Cadvaldon goriindiiyii kimi, torpaq zondu totbiq edilon HPS3 ssenarisi 793 kVt*saat/il istehlakla on
yliksok performansi gostormigdir. Bu ssenarido PV panellor vasitosilo sistemin enerji tolobatinin
21.30%-1 birbasa giinos enerjisindon ddonilir. Bu, Fiizuli rayonunun yiiksok insolasiya doracasi ilo
birbasa olagodardir (Gulaliyev vo b., 2020; Hajiyeva vo Karimli, 2021). HPS5 ssenarilorindo
istehlakin artmasi, yay aylarinda torpagin termal borpasi iigiin istifado olunan aktiv nasos isi ilo
olagadardir. Bu yanasma cari enerji sorfiyyatini artirsa da, torpagin uzunmiiddotli soyumasinin
qarsisini alir (Li va b., 2025; Nallimilli vo b., 2025).
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Kompressorunillik Elektrik istehlaki va PV
Oziiniitominetma Daracasi

2000 40,00%
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mmmmm 1. istilik nasosunun Elektrik istehlaki (kVt*saat)

2. PV 6ziinitaminetma daracasi (%)

Sakil 1
Ssenarilor Uzra illik elektrik istehlak:

Sistemin somoraliliyi SPF gostoricilori osasinda Sokil 2-do miiqayise edilmisdir. Akademik
todqiqatlar gostorir ki, SPF gostaricisinin 4-don yuxari olmasi sistemin yiiksok doracods somarali

oldugunu siibut edir (Blazquez vo b., 2023; Emmi vo Bottarelli, 2025). Generator Sisteminin
Somaraliliyi: HPS3 ssenarisindo “HP + Giinag” generator sisteminin SPF gostoricisi 6.5-0 ¢atmisdir.
Bu, istilik nasosunun yalniz torpaqdan deyil, hom do giinas termal kollektorlarindan aldig1 yiiksok
temperaturlu enerjini istifado etmasinin naticosidir (Nazari vo b., 2023; Wang vo b., 2024). Zond vo
Kollektor: Saquli zondlarda SPF-in iifliqi kollektorlardan orta hesabla 10-15% yiiksok olmasi,
Filizulido qis aylarinda torpagin 1.5 metr dorinliyinds temperaturun +5°C-ya qodor diismosi, 100 metr
dorinlikds iso sabit +15°C galmast ilo izah olunur (Bina vo b., 2025; Islamzade vo Mukhtarov, 2024).

Cadval 2
Ssenarilor tizro movslimi samaralilik amsallari
Istilik nasosunun Istilik nasosu SPF generator sistemi

Istilik Monbayi SPF-i sisteminin SPF-i (HP + Giinas)
Torpaq Zond HPS2 4.1 3.9 0
Torpaq Zond HPS3 5.1 4.8 6.5
Torpaq Zond HPS4 3.5 33 5.2
Torpaq Zond HPS5 3.9 3.7 0
Torpaq Kollektor HPS2 3.9 3.6 0
Torpaq Kollektor HPS3 4.5 4.2 5.8
Torpaq Kollektor HPS4 34 3.2 5.1
Torpaq Kollektor HPS5 3.6 34 0

Aparilan todqiqat siibut edir ki, Fiizuli kimi yiiksak giinos potensiali olan regionlarda “Agill1 sohor”
infrastrukturunun qurulmasmda HPS3 ssenarisi (Hibrid Torpaq-Monbali Istilik Nasosu + PV/T) on
optimal halldir. PV 6ziinlitominetma daracasinin 20%-in lizorindo olmasi, binalarim “Sifir Enerji
Istehlak1” hadafino yaxilasmasini tomin edir (Hajiyeva vo Karimli, 2021; Nallimilli vo b., 2025).
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Movsiimi Performans Faktorunun (SPF) Miiqayisali Dinamikas

Sakil 2
Ssenarilor tizra movsumi somaralilik amsallari

Natica

Fiizuli rayonunun “Yasil Enerji Zonas1” konsepsiyasi ¢ar¢ivosindo aparilan bu todqiqat, hibrid torpaq-
monbali istilik nasosu sistemlorinin regionun iglim vo geoloji soraiting tam uygunlugunu siibut
etmisdir. GeoTsol simulyasiya proqrami vasitasilo tohlil edilon 8 forqli ssenari miihiim elmi vo
praktiki naticolori ¢ixarmaga imkan verir. Toadqiq olunan biitiin variantlar arasinda Torpaq Zond HPS3
ssenarisi on yiiksok enerji somoroliliyi niimayis etdirmisdir. illik comi 793 kVt.st elektrik istehlak1 vo
21.30%-lik PV Oziinlitominetms doracasi ilo bu sistem digor ssenarilori shomiyyotli doracado
gabaqlayir. Todqiq olunan hibrid sistemlorin totbiqi, binalarin karbon emissiyasini minimuma
endirorok, Azorbaycanin isgaldan azad edilmis orazilorinds “Sifir Karbon” hoadafino nail olmaga
imkan verir. Bu sistemlor “Agilli kond” layiholori {igiin on etibarli vo davamli enerji infrastrukturunun
osasini toskil eds bilor. Yekun olaraq, Fiizuli rayonunda insa edilocok yeni yasayis binalarinda PJ-
inteqrasiyali saquli torpaq zond sistemlarinin (HPS3 konfiqurasiyasi) totbiqi hom iqtisadi qonaat,
hom do ekoloji davamliliq baximindan on somarali hall yolu kimi tévsiyo edilir.
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Gomi suriuciililyiiniin tohliikasizliyinin tomin olunmasinda
peyk naviqasiya sistemlorinin (PNS) rolu

Elnur Abbasov!” "', Aytac Riistamli?

Xiilasa. Miiasir doniz naqliyyati sektorunda gomi siiriiciiltiyiiniin tohliikasizliyinin tamin edilmasi asas
prioritetlordon biridir. Qlobal ticaratin genislonmasi va gami harakatinin intensiviagmasi navigasiya
proseslorinin daha daqiq va etibarli hayata kegirilmasini tolob edir. Bu baximdan peyk navigasiya
sistemlari (PNS) gomicilik sanayesinda miihiim rol oynayir. Maqgalods GPS, GLONASS, Galileo va
BeiDou sistemlorinin gomi siiriiciiliiyiinda totbiqi, onlarin tohliikasizliya tasiri, iistinliiklori va
mahdudiyyatlori tahlil edilmigdir. Diferensial diizalis sistemlori, AIS vo ECDIS ilo inteqrasiya
imkanlart arasdrilmis, Beynalxalq Doniz¢ilik Taskilati talablaori asasinda PNS-lorvin qaza risklarinin
azaldilmasindaki volu giymoatlondirilmigdir. Eyni zamanda, marsrut optimallasdirilmast va yanacaq
sarfiyyatimin azaldilmasi kimi iqtisadi va ekoloji iistiinliiklor nazardon kegirilmisdir. Tadgiqat gostarir
ki, PNS-larin inteqrasiyall istifadasi insan faktorundan qaynaqlanan risklori azaltmaqla tohliikasizliyi
ohamiyyatli doracada artirir. Bununla yanasi, signal miidaxilasi, kibertohliikasizlik va texniki
nasazliglar kimi problemlor aktual olaraq qalir. Magalads bu risklorin azaldilmast tigiin alternativ
naviqasiya texnologiyalarimin va ¢oxsensorlu ehtiyat sistemlorinin tatbiqi zorurati asaslandirilmisdir.

Acgar sozlar: peyk navigasiya sistemlori, gomi siiriiciiliiyii, daniz tohliikasizliyi, GPS, GLONASS,
Galileo, BeiDou, diferensial navigasiya, AIS, ECDIS

! Azorbaycan Dovlot Doniz Akademiyasi, texnika {izro falsofo doktoru, Baki, Azorbaycan

? Azarbaycan Dévlot Doniz Akademiyasi, magistrant, Baki, Azorbaycan

* Mosul miiollif. E-pogt: abbasovelnur1980@mail.ru

Daxil oldu: 1 Fevral 2026; Qobul edildi: 5 May 2026; Onlayn dorc edildi: 30 May 2026

© Miisllif(lar) 2026. Bu, Creative Commons Attribution-NonCommercial 4.0 Beynalxalq Lisenziyasi (CC BY-
NC 4.0) sortlori altinda paylanan agiq girisli maqaladir.

The Role of Satellite Navigation Systems (SNS) in Ensuring
the Safety of Ship Navigation

Elnur Abbasov!”"*/| Aytaj Rustomli?

Abstract. Ensuring the safety of ship navigation remains a key priority in the modern maritime
transport sector. The expansion of global trade and increasing vessel traffic intensity require
navigation processes to be performed with higher accuracy and reliability. In this context, satellite
navigation systems (SNS) play a critical role in maritime operations. This study analyzes the
application of global satellite navigation systems, including GPS, GLONASS, Galileo, and BeiDou,
in ship navigation, focusing on their contribution to safety, advantages, and limitations.
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The integration of SNS with differential correction systems, AIS, and ECDIS is examined, and their
role in reducing maritime accidents is evaluated in accordance with International Maritime
Organization requirements. In addition, the study highlights the role of SNS in route optimization
and their economic and environmental benefits through reduced fuel consumption. The findings
indicate that the integrated use of SNS significantly enhances navigation safety by minimizing human-
related risks. However, challenges such as signal interference, cybersecurity threats, and technical
failures remain relevant. The study proposes the development of alternative navigation technologies
and multi-sensor backup systems, particularly in the context of the transition toward autonomous

shipping.

Keywords: satellite navigation systems, ship navigation, maritime safety, GPS, GLONASS, Galileo,
BeiDou, differential navigation, AIS, ECDIS
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Giris

Doniz nogliyyati tarix boyu sivilizasiyalarin inkisafinda miihiim rol oynamisdir. Miiasir dévrdo
texnoloji taraqqiys baxmayaraq, gomi siiriiciiliiyli halo do miioyyon risklorlo miisayiat olunur. Hor il
diinya okeanlarinda bag veran gozalar ciddi insan tolofatina va iqtisadi itkilora sabab olur. Beynalxalq
Donizgilik Togkilatt molumatlarina goro, bu gozalarin shomiyyatli hissasi naviqasiya xotalari ilo
baglidir (IMO, 2019). Bu baximdan peyk naviqasiya sistemlorinin (PNS) totbiqi xiisusi aktualliq kosb
edir. PNS Yer orbitinds yerloson peyklor vasitasilo mdvgenin, siliratin vo vaxtin doqiq miioyyon
edilmosini tomin edan texnoloji sistemlordir. XX osrin ikinci yarisinda horbi magsadlarle inkisaf
etdirilon bu sistemlor sonradan miilki sahodo, xiisuson doniz noqliyyatinda genis totbiq olunmusdur
(Kaplan & Hegarty, 2017). Hazirda GPS, GLONASS, Galileo vo BeiDou kimi qglobal sistemlor
milasir gomi siiriiciiliiyliniin osas texnoloji bazasini toskil edir. Navigasiya doqiqliyi birbasa
tohliikasizliklo olagodardir. Xiisusilo dar bogazlarda, liman akvatoriyalarinda vo mirokkob
hidrometeoroloji soraitdo gominin mdévqeyinin doqiq miioyyon edilmasi hayati ohomiyyat dasiyir.
Onanavi naviqasiya vasitalori miioyyoan mohdudiyyatlora malik oldugu halda, PNS fasilasiz v yiiksok
daqiqlikli moévge molumati toqdim etmoklo navigasiya prosesini ohomiyyotli doracado tokmillosdirir
(Bowditch, 2019).

Movzunun aktualligi qlobal doniz ticaratinin artmasi, gomi harokatinin intensivlogsmasi vo naviqasiya
texnologiyalarinin siiratli inkigafi ilo sortlonir. Bu amillor tohliikesiz vo somorali gomi siiriiciiliiyii
tigiin PNS-lorin rolunu daha da artirir.

Tadgiqat

PNS-nin timumi xarakteristikasi va isloma prinsiplori. PNS trilaterasiya prinsipino osaslanir, yoni ii¢
vo daha cox peykdon gobul olunan signallar asasinda gobuledicinin mdvqeyi hesablanir. Peyklor
orbital movqge vo doqiq vaxt malumatlarini radio signallari vasitosilo Gtiiriir, gobuledici iso signalin
yayillma miiddstino 9sason mosafoni miioyyon edir. ©On azi1 dord peykdon signal gobul edildikdo
licol¢iilii movge vo doqiq vaxt miioyyan olunur (Kaplan vo Hegarty, 2017). GPS (ABS) on genis
istifade olunan global naviqasiya sistemidir vo minimum 24 peykdon ibarat konstellyasiya vasitosilo
qlobal shats tomin edir. Miilki istifads ii¢iin orta mévqe daqiqliyi toxminon 3—5 metr toskil edir (EI-
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Rabbany, 2002). GLONASS (Rusiya) GPS-o alternativ sistem olmaqla 24 peykdon ibaratdir vo
texniki baximdan forqli signal strukturu (FDMA) istifads edir. Xiisusilo yiiksok enliklordo daha stabil
noticalor gostorir (Hofmann-Wellenhof va b., 2008). Galileo (Avropa Ittifaqi) miilki idaroetms altinda
foaliyyot gostoron sistemdir vo yiiksok etibarliligi ilo segilir. Sistem, homginin, axtaris vo xilasetmo
(SAR) xidmaotlorini destokloyir (European GNSS Agency, 2021). BeiDou (Cin) 2020-ci ildon etibaron
global ohatoyo malikdir vo xiisusilo Asiya-Sakit okean regionunda genis totbiq olunur (Yang vo b.,
2020).

Bu sistemlorin paralel istifadosi “coxsistemli naviqasiya” yanagsmasint formalasdirmigdir. Miiasir
gabuledicilor eyni vaxtda bir ne¢o sistemdon signal gabul etmakls doqiqliyi va etibarlilig1 artirir,
homginin, siqnal itkisi hallarinda ehtiyat monbo tomin edir. Gomi siirticiiliiytinde PNS-lorin totbiqi
miixtolif aspektlori ohato edir vo bu Peyk navigasiya sistemlori (PNS) gomi siiriiciiliiyiiniin biitiin
morhalolorindo — agiq donizdon liman akvatoriyasina qodor — genis totbiq olunur. Gominin cari
movgeyinin doqiq miioyyan edilmasi naviqasiyanin asas sartidir. Ononavi tisullarla miiqayisado PNS
bu prosesi real vaxt rejiminds va yliksok doqiqlikls hayata kegirir. GPS asasli sistemlor agiq denizdo
toxminon 3-5 metr doqiqlik tomin edir ki, bu da tohliikesiz naviqasiya liclin kifaystdir (Bowditch,
2019). Dar sularda vo liman yaxinhginda iso daha yiiksok doqiqlik talob olunur.

Sokil.1
PNS-in gomi siiriiciiliiyiine inteqrasiya modeli

Diferensial GPS texnologiyast mévqe doqiqliyini artirmaq tigiin istifade olunur. Bu sistemdo sahil
stansiyas1 GPS signalin1 analiz edorak diizalis molumatint gomilors 6tiirlir vo naticade mévqe xatasi
minimuma endirilir. DGPS vasitesile doqiqlik 1-3 metra qadar artir (EI-Rabbany, 2002). Bu system-
lorin inkisafi vo totbigindo Beynolxalq Mayak Rohborlori Assosiasiyast mithiim rol oynayir. Miiasir
gomicilikdo PNS digar naviqasiya vasitolori ilo inteqrasiyada istifado olunur vo bunun asas nlimunasi
ECDIS-dir. Bu sistem rogomsal doniz xaritalori {izorindo gominin modvgeyini real vaxt rejimindo
vizuallagdiraraq marsrutun izlonmasini vo potensial tohliikolorin (dayaz sahoalor, maneslor va s.)
gabaqcadan miioyyon edilmosini tomin edir (Weintrit, 2009). Beynoslxalq Danizgilik Toskilatt tora-
findon SOLAS Konvensiyast ¢ar¢ivasindo ECDIS-in gomilords totbiqi marhalali sokildo macburi
edilmisdir.

AIS gomilor arasinda vo sahil stansiyalari ilo avtomatik molumat miibadilosini tomin edon sistemdir.
PNS vasitasilo miioyyon edilon mdvqe, siirot vo kurs molumatlart VHF kanali ilo otiiriilorok gomi
trafikinin operativ monitorinqini miimkiin edir. Bu sistemin effektivliyi birbasa PNS molumatlarinin
doqiqliyindon asilidir vo signal xotalar1 tohliikosizlik risklori yarada bilor (IMO, 2019). Gomi
trafikinin idaro olunmasi xidmatlori (VTS) radar, AIS vo digor sensorlar vasitosilo liman vo dar su
yollarinda gomi horakatini izloyir vo tonzimloyir. PNS molumatlar1 VTS operatorlaria trafik
voziyyatini doqiq giymotlondirmak, toqqusma risklorini ovvalcodon miisyyon etmok vo operativ
gorarlar gobul etmak imkan1 yaradir. PNS-nin tatbiqi doniz siiriiciililyiinds tohliikasizliyi ohomiyyatli
doracodo artirmisdir.

Saya oturma gazalarimin azaldilmas:. Saya oturma qazalar1 ¢ox vaxt naviqasiya xatalari ilo baghdir.
Onanoavi lisullarin mohdudiyyatlori fonunda PNS istonilon hava seraitinde doqiq mdvge miisyyan
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etmoyo imkan verorok xiisusilo dar vo dayaz sularda naviqasiyanin tohliikesizliyini artirir (Notris,
2015). Statistik molumatlara géra, PNS va elektron naviqasiya vasitalorinin totbiqi bu tip gozalar
toxminon 30-40% azaltmisdir (EMSA, 2020).

Toqqusmalarin qarsisinin alimmasi. PNS-in AIS ilo inteqrasiyasi gomilorin qarsiliql izlonmaosini
tomin edir. Bu moalumatlar asasinda CPA vo TCPA parametrlori hesablanaraq toqqusma riski erkan
morhalodo miioyyon edilir vo qaginma manevrlori vaxtinda icra olunur. ARPA sistemlori ilo birlikdo
bu yanasma qorar qabuletmoni daha effektiv edir vo beynalxalq naviqasiya qaydalarinin totbiqini
asanlasdirir.

Axtaris va xilasetma oamoaliyyatlari. Fovqgolado hallarda PNS osaslhi  sistemlor xilasetmo
omoliyyatlarinin effektivliyini artirir. GMDSS ¢ar¢ivasinds EPIRB avadanligi avtomatik aktivlsgorak
movge molumatini xilasetmo morkazloring otiiriir vo operativ miidaxiloni tomin edir (IMO, 2019).
Bundan olavo, Galileo sisteminin SAR xidmoti geri olago funksiyasi ilo xilasetmo prosesinin
etibarliligini artirir (European GNSS Agency, 2021).

Marsrutun planlasdiriimasi va optimallasdirilmasi. PNS meteoroloji vo okeanoqrafik molumatlarla
birlikdo tohliikasiz vo iqtisadi marsrutlarin miioyyon edilmosino imkan verir. Weather routing
sistemlori firtina zonalarindan yaymma va slverisli corayanlardan istifads etmoklo hom tohliikosizliyi
artirir, hom do yanacaq sorfiyyatini azaldir. PNS {istiinliiklorino baxmayaraq, onlarin totbiqi bir sira
texniki vo omoliyyat risklori ilo miisayist olunur. Bu risklorin diizglin qiymatlondirilmasi doniz
tohliikasizliyinin tomin olunmasi baximindan vacibdir.

Signal miidaxilasi va saxtalagdirma. PNS signallar elektromaqnit miidaxilalorine hossasdir. Qasdon
edilon jamming siqnalin gobulunu pozur, spoofing iso saxta signallar vasitosilo yanlis movqe
molumati yaradir vo gomini tohliikoli araziloro yonlondirs bilor (Psiaki vo Humphreys, 2016). Bu tip
hallarin miixtslif regionlarda geyds alinmasi problemin aktualligini artirir. Kibertohliikosizlik risklori.
Naviqasiya sistemlorinin rogomsallagsmasi kiberhiicum risklorini artirir. PNS, ECDIS vo AIS
sistemlorinin inteqrasiyasi onlar1 xarici miidaxilolors hassas edir. 2017-ci ildo Maersk sirkotino gars1
NotPetya hiicumu bu sahads risklorin real oldugunu gostormisdir. Beynoalxalq Danizgilik Togskilat
2021-ci ilden kiber risklorin tohliikesizlik idarsetms sistemlaring inteqrasiyasini tolob edir (IMO,
2017).

PNS risklari vo tosirlori sxemi

Texnoloji asiilig vo insan amili. PNS-in genis istifadasi onenavi naviqasiya bacariqlarinin
zoiflomosino vo “automation complacency” fenomeninin yaranmasina sabab olur. Bu iso sistem
nasazlig1 vo ya siqnal itkisi hallarinda risklori artirir (Liitzhoft vo Dekker, 2002).

Atmosfer tasirlori va texniki moahdudiyyatlar. lonosfer vo troposfer soraiti signalin yayilmasina tasir
edorak movqe xotalarina sabab olur. Multipath effekti do signalin oks olunmasi naticosinds doqiqliyi
azalda bilor (Hofmann-Wellenhof va b., 2008).

Hiiquqi va geosiyasi amillor. GPS vo GLONASS sistemlorinin horbi nazarst altinda olmasi miilki
istifado ticlin potensial risk yaradir. Bu baximdan Galileo kimi miilki sistemlorin rolu artsa da,
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geosiyasi asililiq tam aradan qalxmir vo coxsistemli navigasiya yanagmasi zoruri olur. Peyk
naviqasiya texnologiyalarinin siiratli inkisafi gomi siiriictilityiiniin golocoyino miihlim tosir gostorir.

PPP texnologiyasi. Precise Point Positioning (PPP) diferensial stansiyalara ehtiyac olmadan
santimetr soviyyasindo doqiqlik tomin edir vo xiisusilo uzaq okean orazilorindo yiiksok doqiqlikli
naviqasiya imkanlar1 yaradir (Groves, 2013).

Coxsistemli va ¢oxtezlikli gabuledicilar. Miiasir gobuledicilor eyni vaxtda GPS, GLONASS, Galileo
va BeiDou signallarini gobul etmokls doqiqliyi v etibarlilig1 artirir. Bu yanasma hom signal itkisino

qarst davamliligr yiiksaldir, hom do ionosfer xotalarinin azaldilmasina imkan verir (Kaplan vo
Hegarty, 2017).

e-Navigation konsepsiyasi. Beynolxalq Donizgilik Togkilati torofindon tosviq olunan e-Navigation
elektron navigasiya vasitolorinin inteqrasiyasini vo molumat miibadilosini optimallasdiraraq
tohliikasizliyi artirir (IMO, 2019). Bu sistemda PNS asas texnoloji komponentlordon biridir.

Avtonom gomigilik. Avtonom vo yart-avtonom gomilorin inkisafi PNS vo ¢oxsensorlu sistemlora
osaslanir. Bu istigamotdo doqiqlik, etibarliliq vo ehtiyat naviqasiya hollorinin inkisafi holledici
ohomiyyot dasiyir, eyni zamanda, hiiquqi va etik masolalor do aktualligini qoruyur.

R-Mode texnologiyasi. PNS signaliin kasildiyi hallarda ehtiyat holl kimi R-Mode sahil radio
infrastrukturu vasitosilo toxminon 10 metr doqiqlik tomin edir vo sahil sularinda tohliikosiz
naviqasiyani dostokloyir.

IMO tonzimlomoalori va PNS ila bagl beynalxalq standartlar. Beynolxalq Donizgilik Toskilatt doniz
stiriicliliiylinlin tohliikasizliyini tonzimloyon asas beynolxalq qurumdur vo onun konvensiya vo
gotnamolori PNS-nin totbiqini birbasa miisyyon edir. SOLAS-in V fosli gomilorin naviqgasiya
avadanliqlarina dair minimum tsloblori miioyyon edir vo miisyyon tonajdan yuxar1 gomilorde PNS
gobuledicilori, ECDIS, AIS vo GMDSS sistemlorinin qurasdirilmasini macburi edir. IMO torafindon
qabul edilmis performans standartlar1 naviqasiya avadanliqlarinin daqiqlik, etibarliliq vo biitovliik
gostoricilorini miioyyon edir. Xiisusilo MSC.112(73) gotnamasi PNS gobuledicilorino dair texniki
taloblari ohato edir.

IMO Resolution A.1046(27). Bu gotnama global naviqasiya peyk sistemlorinin taninma prosedurlarini
miioyyaon edir. Onun asasinda GPS vo GLONASS diinya radio naviqasiya sistemi (WWRNS) kimi
taninmisdir, digor sistemlor iso bu statusu aldo etmo morholosindadir. Beynolxalq Hidrografiya
Toskilat1 torofindon qobul edilmis S-57 vo S-100 standartlar1 elektron naviqasiya xaritslorinin
formatint miioyyon edir vo ECDIS sistemindo PNS molumatlarinin istifadasini tomin edir. Xorito
molumatlarmin aktualli§1 naviqasiya tohliikasizliyinin osas sortlorindon biridir (Weintrit, 2009).

Xozar donizinda PNS tatbiginin xiisusiyyatlori. Azorbaycanin doniz dovloti kimi Xozor donizindo
gomigilik foaliyyoti PNS totbiqinin regional xiisusiyyotlorini aktuallagdirir. Qapali su hdvzosi
olmasina baxmayaraq, Xozar donizi tanker dasimalari, bars alagolori vo neft-qaz infrastrukturu ils
olagadar intensiv gomi horokati ilo sociyyalonir. Baki Beynolxalq Daniz Ticarat Limani bu baximdan
PNS osasli naviqasiya sistemlorinin genis totbiq olundugu miihiim morkozdir. Xozor donizinin
nisbaton mohdud Olgiilori sahil DGPS stansiyalarinin genis ohatosini tomin edorok naviqgasiya
doqiqliyini artirir. Bununla yanasi, regionda signal saxtalasdirma (spoofing) risklori vo sistemlor
arasinda qeyri-borabor istifado soviyyasi ¢oxsistemli naviqasiya yanasmasmin totbiqini zoruri edir.
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Sakil 3
PNS-nin inkisaf istigamatlori xoritasi

Goalacak tadqgiqat istigamoatlori. Golocok todqiqatlar coxsistemli PNS gobuledicilorinin totbiginin
genislondirilmasino vo tok sistemdon asililigin azaldilmasina ydnoldilmolidir. Eyni zamanda,
kibertohliikosizlik todbirlorinin gomi naviqasiya sistemloring inteqrasiyast vo miintozom kiber risk
qiymaotlondirilmasinin aparilmasi prioritet istiqamatlordon biri kimi nazardon kegirilmalidir.

Natico

Aparilmis tohlil gostorir ki, PNS miiasir gomi siiriiciilitylindo tohliikasizliyin tomin olunmasinda
holledici rol oynayir. GPS, GLONASS, Galileo vo BeiDou kimi qlobal sistemlor mévqgenin doqiq
miloyyon edilmosindon tutmus axtarig-xilasetmo omoliyyatlarinin effektivliyino qodor doniz
noqliyyatiin biitiin asas aspektlorino tosir gostorir. Miiayyon edilmisdir ki, PNS-lor fasilosiz vo
yiksok doqiqlikli movge molumati tomin etmoklo saya oturma vo toqqusma kimi navigasiya
gozalarinin sayini shomiyyatli doracods azaldir. Statistik molumatlara asason, elektron naviqasiya
vasitolorinin totbiqi bu tip gozalari toxminon 30-40% azaltmisdir. Coxsistemli navigasiya yanagmasi
sistemin etibarliligini artiraraq signal itkisi hallarinda fasilosizliyi tomin edir. Bununla yanasi, signal
saxtalasdirmasi, kibertohliikosizlik risklori vo texnoloji asililiq kimi problemlor mévcud olaraq qalir
vo kompleks yanasma tolob edir. Beloalikls, e-Navigation konsepsiyasinin inkisafi, avtonom gomigilik
vo yeni texnologiyalarin totbiqi PNS-lorin gomi siirlicliliiyiinds rolunu daha da giiclondirocokdir.
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Baki Elektrik Stansiyasinda “Wartsila V20SG” qaz
miiharrikinin iki konturlu soyutma sisteminin riyazi
modellasdirilmasi vo optimallagdirilmasi

Ata Babayev!* ", flkin Maharramliz ', Laman Somadli?

Xiilasa. Bu magalada Baki Elektrik Stansiyasinda tatbiq olunan Wartsila V20SG qaz miiharrikinin iki
konturlu soyutma sisteminin riyazi modellagdirilmasi va optimallasdirilmas: hayata kegirilmisdir.
Miiasir istilik energetikasi sistemlorinda daxiliyanma miiharriklorinin samarali islomasi onlarin istilik
rejiminin diizgiin idara olunmasindan birbasa asilidir va bu baximdan soyutma sistemi miiharrikin
istismar sabitliyinda asas rol oynayw. Taqdim olunan isds miiharrikin yiiksok temperatur (HT) va
asagi temperatur (LT) konturlarindan ibarat soyutma sisteminin istilik va hidrodinamik xiisusiyyatlori
tadqiq edilmisdir. Tadgiqat zamanu istilik balansi, konvektiv istilik 6tiiriilmasi va axin dinamikasi real
istismar parametrlori asasinda analiz edilmisdir. Miihorrikdo yaranan istilik axininin giymatlon-
dirilmasi ti¢iin istilik balansi tonliyi tatbiq edilmis va soyuducu miihitin temperatur farqindan asili
olaraq istilik otiiriilma intensivliyi hesablanmisdw. Eyni zamanda, axin rejimi Reynolds adadi
vasitasilo miiayyan edilmis va istilik miibadilasinin effektivliyi qiymoatlondirilmisdir. Apariimaig
hesablamalar naticasindo miiayyan edilmisdir ki, soyutma sistemi miiharrikds yaranan istiliyin
ahamiyyatli hissasini effektiv sakilds uzaqlasdirir va sistemin termal stabilliyini tamin edir. Bununla
yanasgi, nasos parametrlorinin va axin stiratinin dayismasi istilik otiiriilma intensivliyina birbasa tasir
gostorir. Noticalor gostormigdir ki, iki konturlu soyutma sisteminda istilik yiikiiniin optimal
paylanmasi temperatur piklorinin azalmasina va sistemin daha stabil islomasina gatirib ¢ixarir. Bu
baximdan soyutma sisteminin optimallasdirilmast miihorrikin iimumi enerji somaraliliyinin
artmasina va daha etibarly istismarina sarait yaradir.

Acar sozlar: soyutma sistemi, iki konturlu sistem, istilik otiiriilmasi, konveksiya, istilik balansi, axin
dinamikasi, enerji samaraliliyi, Wirtsild V20SG
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Mathematical Modeling and Optimization of the Dual-
Circuit Cooling System of a "Wartsila V20SG" Gas Engine at
Baku Power Plant
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Abstract. The current article is dedicated to the development of the mathematical model of the cooling
system of the Wartsila V20SG gas engine used in the Baku power plant. The efficient work of internal
combustion engines in modern thermal energy plants is impossible without appropriate control over
their thermal conditions; however, it should be emphasized that cooling system performance plays a
critical role in this process. In the current research, the thermal and hydraulic features of the cooling
system of the engine, which comprises HT and LT circuits, were explored. For this purpose, the actual
operating conditions of the engine were taken into account, including heat balance, convective heat
transfer, and flow dynamics. In particular, the heat balance method was used to determine the amount
of heat generated in the engine, whereas the heat transfer rate was estimated based on the coolant
temperature difference. Furthermore, the flow regime was evaluated by calculating the Reynolds
number. As seen from the obtained data, the cooling system is able to withdraw considerable amounts
of the heat produced by the engine, thus ensuring thermal stability. Moreover, there is an evident
effect of change in the pump characteristics and the fluid velocity on the efficiency of heat dissipation.
The obtained results further reveal that optimization of the thermal load distribution in a double
circuit cooling system allows decreasing temperatures and increasing the stability of the cooling
system. Thus, an effective cooling system increases the energy efficiency of the engine.

Keywords: cooling system, dual-circuit system, heat transfer, convection, heat balance, flow
dynamics, energy efficiency, Wirtsild V20SG
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Giris

Son illords qaz miiharriklorinin miiasir enerji sistemlorindo rolu shomiyyatli derocods artmigdir vo bu
artim onlarin yiiksok ¢eviklik vo somorslilik xiisusiyyatlori ilo izah olunur. Xiisusilo modul tipli
elektrik stansiyalarinda istifado olunan qaz miiharriklori doyiskon yiik soraitindo sabit vo etibarli
islomo gabiliyyatine malikdir. Bununla bels, yiiksok giiclii daxiliyanma miihorriklorinin istismari
zamani 9sas problemlordon biri yaranan istilik yiiklonmasinin effektiv idaro olunmamasidir. Yanma
prosesi naticasinde miihorrik daxilinde boyiik miqdarda istilik amalo galir vo bu istilik vaxtinda
uzaqlasdirilmadigda miiharrikin temperatur rejimi pozulur vo sistemin etibarlilifi azali. Bu
baximdan soyutma sistemi miiharrikin on vacib kdmokgi sistemlorindon biri hesab olunur vo onun
osas vozifosi mithorrikds yaranan artiq istiliyi uzaqlagdiraraq temperaturu miioyyon hadlor daxilindo
sabit saxlamaqdir.

Miiasir qaz miiharriklorinda, o climlodon Wartsila V20SG modelinds, bu mogsadls iki konturlu
soyutma sistemi totbiq olunur. Bu sistem yiiksok temperatur (HT) vo asagi temperatur (LT)
konturlarindan ibarot olub istilik yiikiiniin daha effektiv paylanmasma imkan verir. Soyutma
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sistemindo istilik Gtiirtilmasi vo axin proseslori istilik balansi, konvektiv istilik 6tiiriilmasi vo axin
dinamikas1 kimi osas prinsiploro osaslanir vo bu parametrlorin doyismasi miiharrikin temperatur
rejimina birbasa tosir gostorir (Ahmadov vo Hasanov, 2023). Movcud tadqigatlarin oksariyyatindo bu
sistemlor sadalosdirilmis sokilda tohlil edilir vo real istismar soraitini tam oks etdirmir. Bu sobabdoan
togdim olunan isdo Baki Elektrik Stansiyasinda istismar olunan Wirtsild V20SG qaz miiharrikinin
iki konturlu soyutma sistemi real parametrlor osasinda riyazi modellosdirilmis vo sistemin
optimallasdirilmasi istigamatinda tohlil aparilmigdir.

Tadqgiqat

Sistemin tasviri. Baki Elektrik Stansiyasinda istismar olunan Wirtsild V20SG qaz miiharrikinin
soyutma sistemi iki konturlu qurulusa malik olub yiiksok temperatur (HT) vo asag1 temperatur (LT)
dovriyye xatlorindon ibaratdir. Bu yanagma miihorrik daxilindo yaranan istilik yiikiinlin daha effektiv
sokildo paylanmasina vo miixtalif komponentlorin optimal temperatur rejimindo islomosine imkan
verir. HT konturu asasan silindr bagligi, yanma kameras1 va digar yiiksak istilik yiiklonmasine moruz
galan hissolorin soyudulmasina xidmot edir. LT konturu iso interkuler, yag soyuducusu vo digor
komokei sistemlorin temperaturunun stabillosdirilmosinds istirak edir. Bu iki kontur istilik
doyisdiricilori vasitasilo qarsiliqli alagodo olur va sistem daxilindo istilik enerjisinin moarhaolali sokildo
oOtiiriilmosi tomin edilir (Chen vo b., 2022).

Sakil 1
Wartsila V20SG gaz miiharrikinin iki konturlu soyutma sisteminin funksional modeli

Sokil 1-do gostorildiyi kimi, sistemin osas elementlorino miihorrik bloku, nasos, radiator vo istilik
doyisdirici daxildir. Nasos soyuducu mayenin dovriyyasini tomin edorak axin siirotini miioyyon edir
va bu parametr istilik otlirilmo intensivliyine birbasa tosir gdstarir. Radiator ise sistemden istiliyin
xarici miihito dtiiriilmosini tomin edon osas komponentdir. Istilik doyisdiricilor vasitesilo HT vo LT
konturlar1 arasinda istilik miibadilosi bas verir ki, bu da {Umumi istilik balansinin
optimallagdirilmasima imkan yaradir. Sistemdo geri olago mexanizmi do nozoro alinmisdir vo bu
mexanizm temperatur doyismalorino uygun olaraq nasosun is rejimini tonzimloyir (Garcia vo b.,
2023).

Soyutma sisteminda istilik 6tiirtilmasi asason konvektiv mexanizmlor vasitasilo hayata kegirilir va bu
proses axin siirati, temperatur forqi va istilik 6tiirma sothi kimi parametrlordon asilidir. Axin siiratinin
artmasi istilik miibadilesinin intensivliyini artirir, lakin eyni zamanda hidravlik itkilorin yiiksolmasino
sobab olur. Bu baximdan sistem parametrlorinin diizgiin se¢ilmasi miihorrikin hom enerji somaraliliyi,
hom do istismar etibarlilig1 liglin mithiim shomiyyat kasb edir. Toqdim olunan sistem tasviri sonraki
riyazi modellosdirma vo analiz marhalasi li¢iin asas toskil edir vo soyutma proseslorinin daha doerindon
Oyronilmasinog imkan yaradir (Habib vo b., 2021).

Riyazi modellasdirma. Bu bolmado Baki Elektrik Stansiyasinda istismar olunan Wirtsild V20SG qaz
miihorrikinin iki konturlu soyutma sisteminin istilik vo hidrodinamik proseslorini tosvir edon riyazi
model qurulur (Huseynov va Aliyev, 2021). Modellogsdirmanin asas maqsadi sistem daxilindo istilik
Otiiriilmasinin mexanizmini izah etmok, osas parametrlorin qarsiliqli tosirini miisyyan etmok va
miiharrikin temperatur rejiminin formalagmasini qiymatlondirmokdir. Bu magsadls istilik balansi,
axin dinamikas1 va konvektiv istilik otiirlilmasi qanunlarindan istifads olunur (Kim vo Park, 2022).
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Soyutma sistemindo osas proses mihorrikdo yaranan istiliyin soyuducu miihit vasitosilo
uzaqlasdirilmasidir. Bu proses enerji balansi asasinda asagidaki kimi ifads olunur:

Q= mcp (Tout — Tin) (1)

Burada Q istilik axmini, m soyuducu miihitin kiitls sorfini, ¢, xiisusi istilik tutumunu, Tou vo Tin 159
miivafiq olaraq ¢ixis vo giris temperaturlarini gostorir (Kumar vo Kumar, 2021). Bu tonlikdon
gorlindiiyii kimi, sistemdon uzaqlasdirilan istilik birbasa olaraq axin sorfi vo temperatur forqindon
asilidir. Temperatur forqinin artmasi istilik 6tiirlilmasinin intensivliyini artirir, lakin bu artim sistemin
stabilliyi ilo mohdudlagir.

Iki konturlu soyutma sistemindo istilik &tiiriilmosi morhalali sokildo hoyata kegirilir. Ik morholodo
istilik ytiksok temperatur (HT) konturunda toplanir vo daha sonra istilik doyisdirici vasitasilo asagi
temperatur (LT) konturuna 6tiiriiliir. Bu prosesi tosvir etmok {i¢iin istilik otiirtilmasi asagidak: ifade
ilo gqiymotlondirilir (Liu vo b., 2023):

Q=U-A-AT (2)
Burada U timumi istilik 6tlirmoe amsalini, A istilik miibadils sathini, AT ise temperatur forqini gdstarir.
Soyutma sistemindo axiin xarakteri istilik Gtiiriilmosine birbasa tosir gostorir vo bu saobabdon axin
rejiminin miioyyon edilmasi vacibdir. Axinin xarakteri Reynolds adadi ils toyin olunur:

R, =— 3)

Burada p mayenin sixligini, v axin siiratini, D borunun diametrini, p iss dinamik viskozlugu gostorir
(Mammadov vo b., 2022). Reynolds adodinin qiymati artdiqca axin turbulent rejimo kegir vo bu
zaman istilik otliriilmasi daha intensiv olur. Turbulent rejimdo istilik 6tiirlilmasi agsagidaki empirik
asililigla ifads olunur:

N, = 0.023R,%8p.04 4)

Burada Ny Nusselt adadini, P, iso Prandtl adadini gdstarir. Bu asililiqdan istifade etmoklo konvektiv
istilik 6tlirmo omsali miioyyan edilir:

h==% (5)

Burada k istilik ke¢iricilik amsalidir. Beloliklo, qurulmus riyazi model istilik balansi, axin dinamikasi
vo istilik otliriilmasi proseslorini birlogdirarak iki konturlu soyutma sisteminin kompleks tosvirini
verir. Bumodel névbati morholodo konkret odadi hesablamalarin aparilmasi vo sistem parametrlorinin
optimallasdirilmasi {i¢iin osas kimi istifads olunur (Nguyen va Lee, 2023).

Hesablamalar va naticalorin analizi. Bu bdlmodo togdim olunan hesablamalar Baki Elektrik
Stansiyasinda istismar olunan Wartsila V20SG gaz miiharrikinin iki konturlu soyutma sistemi ii¢iin
real istismar parametrlori asasinda aparilmigdir. Hesablamalar 3-cii bolmads verilmis riyazi modeldo
gostorilon tonliklordon istifado etmoklo hoyata kecirilmisdir. Bu yanasma sistemin istilik vo
hidrodinamik xiisusiyyatlorini kompleks sokildo qiymotlondirmoys imkan verir. Aparilmig
hesablamalar naticosindo miioyyon edilmisdir ki, miitharrikdon uzaqlasdirilan istilik axini toxminon
100 kW tagkil edir. Bu natica soyutma sisteminin yliksak istilik yiikii altinda iglodiyini gostorir vo
onun effektivliyinin qiymatlondirilmasi ii¢iin asas gostarici kimi gabul olunur. Eyni zamanda, istilik
doyisdirici vasitasila otliriilon istilik axininin toxminon 70—75 kW intervalinda doyisdiyi miioyyan
edilmisdir ki, bu da sistem daxilinds istilik miibadilosinin marhalsli sokilds hayata kegirildiyini tosdiq
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edir (Patel vo Singh, 2023). Axin rejiminin analizi naticasindo Reynolds adadinin toxminan 12000
oldugu miioyyon edilmisdir ki, bu da sistemdo axinin turbulent xarakter dasidigini gostorir. Turbulent
axin soraitindo istilik otiiriilmasinin daha intensiv getdiyi nazors alinaraq Nusselt adodinin toxminon
100 oldugu gobul edilmisdir. Bu naticolor asasinda konvektiv istilikotiirmo amsalinin toxminan 3000
W/(m?:K) oldugu miioyyon edilmisdir ki, bu da soyutma sisteminin yiiksok istilikotiirmo
gabiliyyotino malik oldugunu gdéstorir (Rossi vo Conti, 2023). Alinmis naticolorin daha aydin tohlili
maogsadils onlar grafiklor vasitosilo togdim edilmisdir.

Sakil 2
Soyuducu mayenin temperaturunun zaman iizro doyismasi

Sokil 2-don goriindiiyli kimi, sistem igo salindigdan sonra temperatur artaraq miioyyon miiddotdon
sonra sabit qiymaoto yaxinlagir. Bu, sistemin istilik baximindan stabilliyini gostaorir.

yikiindan asih olaraq istilik axininin dayismasi

Sakil 3
Miiharrik yiikiindon asili olaraq istilik axminin doyigmasi

Sakil 3 gostorir ki, miiharrik yiikii artdiqea istilik axini da artir vo bu, soyutma sisteminin yiiklonmo
doracasinin artdigini gostarir.

Axin sirati ila Reynolds adadi arasindak asiliig

Sakil 4
Axin siirati ilo Reynolds adadi arasindaki asililiq

Sokil 4-don goriindiiyii kimi, axin siirati artdiqca Reynolds adadi artir vo sistem turbulent rejimo kegir.
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Sokil 5
Axin siratinin istilikotiirma amsalina tasiri

Sakil 5 gostorir ki, axin siirotinin artmasi istilikdtiirme omsalint artirir vo sistemin effektivliyini

yuksoldir.

mperatur paylanmasinin milqayisa:

Sakil 6
HT vo LT konturlarinda temperatur paylanmasinin miiqayisasi

Sokil 6-dan goriindiiyti kimi, HT konturunda temperatur soviyyosi daha ytiksokdir, LT konturu iso

daha stabil temperatur rejimi tomin edir.

Istilik dayisdiricinin effektivlyinin temperatur faraindan asilig

Sakil 7
Istilik doyisdiricinin effektivliyinin temperatur forqindon asililig

Sokil 7 gostorir ki, temperatur forqinin artmasi istilik doyisdiricinin effektivliyinin yiiksolmosino

sabab olur.

Optimallagdirmadan avval va sonra temperatur rejiminin miqayisasi

Sokil 8
Optimallagdirmadan avval vo sonra temperatur rejiminin miigayisosi

Sokil 8-don goriindiiyli kimi, optimallagdirmadan sonra sistem daha stabil isloyir vo maksimal

temperatur qiymotlori azalir.
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Beloaliklo, aparilmis hesablamalar vo qrafik tohlili gdstorir ki, iki konturlu soyutma sistemi miiharrikin
istilik rejimini effektiv sokildo tonzimloyir vo onun stabil islomosini tomin edir.

Noatica

Bu moqalo Baki Elektrik Stansiyasinda istismar olunan Wirtsildi V20SG gaz miihorrikinin iki
konturlu soyutma sistemi riyazi modellosdirilmis vo tohlil edilmisdir. Qurulmus model sistemin istilik
vo hidrodinamik xiisusiyyatlorini adekvat sokildo oks etdirmisdir. Aparilmis hesablamalar
gostormigdir ki, mitharrikdon uzaqlasdirilan istilik axini yiliksokdir va sistem effektiv igloyir. Axinin
turbulent rejimds olmasi istilik Otliriilmasinin intensivliyini artirir vo bu, soyutma prosesinin
somaraliliyino miisbat tosir gostorir. Qrafik tohlillor naticasindo miioyyon edilmisdir ki, sistem kegid
rejimindo sabitlosir vo miiharrik yiikiiniin artmasi ilo istilik axin1 miitonasib sokildo artir. Iki konturlu
qurulus istilik yiikiiniin daha optimal paylanmasini tomin edorok temperatur sabitliyini yiiksaldir.
Beloliklo, iki konturlu soyutma sistemi miihorrikin etibarli vo somorali iglomosini tomin edir vo
togdim olunan yanagma bu tip sistemlorin tohlili tigiin tatbiq oluna bilar.
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Development of the Manufacturing Technology of the “Bolt
Internal Component” of the “Sight Assembly” for Firearms
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Abstract. This article investigates the manufacturing technology and quality assessment of an
internal locking component used as a precision mechanical element. The study focuses on the
structural and technological features of the component, material and blank selection, machining
route development, quality control stages, and mathematical calculation of machining parameters.
The main objective is to justify a systematic manufacturing approach that ensures dimensional
accuracy, surface quality, functional reliability, and production efficiency. The research evaluates key
indicators such as dimensional deviation, tolerance range, surface roughness, machining allowance,
material utilization coefficient, cutting speed, feed rate, and machining time. The results show that
the correct selection of structural steel, the use of a rolled blank, and the sequential organization of
rough machining, precision machining, inspection, heat treatment, and final control contribute to
improved component quality. The calculated values demonstrate that optimized machining
parameters can reduce material and time consumption while improving dimensional stability and
surface integrity. The proposed approach may be applied to the production of similar small-sized
precision mechanical components.

Keywords: internal locking component, precision mechanical component, manufacturing technology,
machining parameters, dimensional accuracy, surface roughness, quality control, material utilization
coefficient
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Odlu silahlar ug¢in “Gorma Qurasdirmasinin” “Bolt Daxili
Komponentinin” istehsal texnologiyasinin inkisafi

Muxtar 9zizullayev!” "', Nuray 9zizullayeva? ', Tiirkan Muradova?

Xiilasa. Bu maqals daqiq mexaniki element kimi istifada olunan daxili kilidloma komponentinin
istehsal texnologiyasi va keyfiyyat qiymatlondirilmasini arasdwrir. Todgigat komponentin struktur va
texnoloji xtisusiyyatlorina, material va ilkin blank se¢imina, emal marsrutunun hazirlanmasina,
keyfiyyato nozarat marhalalarina va emal parametrlorinin riyazi hesablanmasina yonalib. Osas
magqsad ol¢ii daqiqliyini, sath keyfiyyatini, funksional etibarliligi va istehsal somaraliliyini tomin edan
sistemli istehsal yanasmasini asaslandirmagqdir.
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Taodgiqat olgii sapmasi, tolerantliq araligi, sath nahamarligi, emal ehtiyati, materialdan istifada
amsali, kasma siirati, verilma siirati va emal vaxti kimi asas gostoricilori qiymatlondirir. Naticalor
gostarir ki, struktur poladin diizgiin se¢ilmasi, prokat blankdan istifada va kobud emal, daqiq emal,
voxlama, istilik emali va son nazarat marhalalarinin ardicil taskili komponentin keyfiyyatini artirir.
Hesablanmigs gostaricilar siibut edir ki, optimallasdiriimis emal parametrlari material va vaxt sarfini
azaldaraq 6l¢ii sabitliyini va sath biitovliiyiinii yaxsilasdira bilor. Toklif olunan yanasma oxsar kicik
Ol¢iilii daqiq mexaniki komponentlarin istehsalinda tatbiq oluna bilar.

Acar sozlar: daxili kilidloama komponenti, daqiq mexaniki komponent, istehsal texnologiyasi, emal
parametrlari, ol¢ii daqiqliyi, sath nahamarlig, keyfiyyato nazarat, materialdan istifada amsall
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Introduction

In modern manufacturing technology, the production of small-sized precision mechanical
components is a key factor affecting functional reliability, service life, and product quality. The
manufacturing of an internal locking component is therefore not limited to conventional machining;
it requires the coordinated selection of material, blank type, machining sequence, dimensional
accuracy, surface quality, and quality control procedures (Groover, 2020; Kalpakjian & Schmid,
2014). Since the internal locking component works in mechanical contact with adjacent elements, its
dimensional stability, surface quality, and geometrical accuracy are particularly important.
Dimensional deviations, excessive surface roughness, and improper machining sequences may reduce
assembly compatibility, increase friction and wear, and negatively affect operational reliability.
Therefore, the development of a scientifically justified manufacturing technology for such
components is a relevant issue in precision engineering (Klocke, 2011; Ozdemir & Kaya, 2021).

Efficient manufacturing requires proper blank selection, a systematic machining route, suitable
machine tools and cutting instruments, and staged inspection procedures. This approach helps achieve
the required technical characteristics while reducing material consumption, machining time, and
production costs (Davim, 2013; Sharma, 2014). The aim of this study is to analyze the manufacturing
technology of the internal locking component, justify the material and blank selection, determine the
machining sequence, and evaluate the main quality indicators. Dimensional accuracy, tolerance range,
surface roughness, machining allowance, quality control, and process efficiency are used as the main
evaluation criteria.

Research

Structural and Technological Characteristics of the Component. The internal locking component is a
small-sized precision mechanical element that requires high dimensional accuracy and structural
stability. It ensures proper positioning and interaction of adjacent parts within the mechanism, thereby
supporting functional compatibility and structural integrity (Groover, 2020; Boothroyd et al., 2011).
Structurally, the component may include reference surfaces, joining zones, threaded or seating
surfaces, radius transitions, and contact regions. These surfaces directly affect operational accuracy;
therefore, machining sequence and inspection methods must be planned systematically. Excessive
dimensional deviations or surface roughness in contact areas may increase friction, accelerate wear,
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and reduce reliability (Kalpakjian & Schmid, 2014; Ozdemir & Kaya, 2021). The main technological
objective is to ensure dimensional accuracy, geometrical stability, and required surface quality. For
this reason, machining should proceed from reference surface formation to main dimensional

processing and final precision finishing, which helps reduce accumulated machining errors (Klocke,
2011; Davim, 2013).

The dimensional deviation of the component may be expressed as:

A =| Dy — Dy | (1)
where Dyis the nominal dimension and Dyis the actual measured dimension of the component.

The dimensional accuracy condition is satisfied when the deviation remains within the allowable
tolerance range:
A<T (2)
where Trepresents the permissible tolerance value.

Surface quality, which significantly affects friction and wear characteristics, may be approximately
evaluated by the arithmetic surface roughness parameter:

1 n
Re== D1yl O
i=1

where R, is the average surface roughness value and y;represents the profile deviation measured
along the surface.

Justification of Material and Blank Selection. Material and blank selection is essential for ensuring
the reliability, dimensional stability, and service life of the internal locking component. Since the
component is exposed to mechanical loads, friction, vibration, and wear, the selected material should
provide strength, hardness, wear resistance, machinability, and operational stability (Kalpakjian &
Schmid, 2014; Groover, 2020). Structural steel is suitable for this type of precision component due to
its balanced mechanical properties, good machinability, and heat-treatment capability. For the blank,
a rolled steel form is considered appropriate because the component has a compact and relatively
simple geometry. This choice reduces material loss and simplifies subsequent machining operations
(Boothroyd et al., 2011; Klocke, 2011).

The strength condition of the selected material may be expressed as:

_F< 4
J—Z—[Cf] “4)

where gis the working stress, Fis the applied force, Ais the cross-sectional area, and [o]is the
allowable stress of the material.

The efficiency of material utilization can be evaluated by the material utilization coefficient:
m
n=-—L-100% (5)
mp

where nis the material utilization coefficient, mris the mass of the finished component, and mis
the mass of the initial blank.

Thus, the material and blank selection should be based not only on mechanical strength requirements,

but also on machinability, heat-treatment suitability, material utilization, and overall production
efficiency.
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Development of the Machining Route. The machining route for the internal locking component is
developed according to its structural features, selected material, blank type, and required dimensional
accuracy. Its main purpose is to organize the transition from blank to finished component in a
systematic and quality-oriented manner (Groover, 2020; Kalpakjian & Schmid, 2014). The process
begins with initial inspection of the material grade, blank dimensions, and technical documentation.
Then, rough machining is performed to remove excess material and form reference surfaces. In the
next stage, semi-finishing and precision machining are applied to achieve the required dimensions,
improve surface quality, and form functional surfaces with minimum machining allowance (Klocke,
2011; Davim, 2013).

Additional operations may include bench work, thread machining, radius formation, heat treatment,
calibration, and protective coating. Bench work prepares surfaces for further processing, while heat

treatment and protective coating improve mechanical properties, corrosion resistance, and operational
reliability (Smith, 2016; Cernisov, 2016).

The total machining allowance can be expressed as:
Z=2,+Z;+Zf (6)

where Zis the total machining allowance, Z,is the rough machining allowance, Zis the semi-
finishing allowance, and Zyis the finishing allowance.

The total technological error accumulated during machining may be estimated as:

Ay = AL+ A, + A5+ -+ A, (7)
where Agis the total machining error and A4, A, ..., A,are the errors formed at individual
machining stages. In general, the machining route may be organized as follows: initial inspection,
blank fixing, rough milling, intermediate inspection, precision milling, bench work, hole and thread
machining, heat treatment, calibration, protective coating, and final inspection. This sequence ensures
technological continuity and enables the component to meet the required technical specifications
(Tlusty, 2000; Mammoadov, 2020).

Evaluation of Quality Indicators. The evaluation of quality indicators is a key stage in determining
whether the manufactured internal locking component meets the specified technical requirements.
Quality control should not be limited only to final inspection; rather, it must be applied systematically
throughout all stages of the manufacturing process. This approach enables the timely detection of
dimensional errors, surface defects, and technological inconsistencies (Groover, 2020; Kalpakjian &
Schmid, 2014). The main quality indicators include dimensional accuracy, tolerance range, surface
roughness, geometrical and positional accuracy, thread conformity, visual surface condition, and
functional compatibility. Dimensional accuracy characterizes the conformity of the actual dimensions
of'the component with the nominal values specified in the technical drawing. Maintaining the required
tolerance range ensures reliable assembly and proper interaction with other structural elements (Pahl
etal., 2007; Hasonov, 2019).

The tolerance range may be expressed as:
T = Dmax — Dmin ®)

where Tis the tolerance range, Dp,.is the upper dimensional limit, and D,,j,is the lower
dimensional limit.
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Surface quality is one of the most important indicators affecting the operational reliability of the
component. In particular, maintaining surface roughness within the permissible range in contact zones
reduces friction and wear intensity. Therefore, surface conditions should be inspected after milling,
precision machining, and bench work operations (Ozdemir & Kaya, 2021; Smith, 2016).

The dimensional deviation may be determined as:

A=|D,—Dg,| )
where Ais the dimensional deviation, D,is the nominal dimension, and D,is the actual measured
dimension.

During quality control, calipers, micrometers, radius gauges, threaded plug gauges, and visual
inspection methods may be used. Initial, intermediate, and final inspections ensure blank conformity,
dimensional stability, and compliance of the finished component with technical drawing requirements
(Zeynalov, 2022; Aslanov, 2018). In evaluating the technological process, both component quality
and manufacturing efficiency are considered. Machining time, material consumption, operation
sequence, equipment utilization, and defect probability are accepted as the primary assessment
criteria (Rao, 2018; Sliyev, 2021).

Table 1
Summary of Evaluation Results

No. Evaluation area Main indicator Expected result
1 Material selection Strength and machinability Increased component
durability
2 Blank selection Material utilization coefficient Reduced material loss
3 Machining process Sequence of rough and precision  Ensured dimensional
machining accuracy
4 Surface quality Surface roughness Reduced friction and wear
5 Quality control Initial, intermediate, and final Timely detection of defects
system inspection
6 Technological Time and labor consumption Optimized manufacturing
efficiency process

Mathematical Calculation of Machining Parameters. The proper selection of machining parameters
plays an important role in ensuring dimensional accuracy, surface quality, and manufacturing
efficiency of the internal locking component. For this purpose, the main technological parameters
were calculated for the milling operation (Groover, 2020; Klocke, 2011).

The cutting speed is determined as follows:

nDn

V=—— 10
1000 (10)

where D = 80mm is the milling cutter diameter and n = 400rpm is the spindle rotational speed.
The feed rate per minute is calculated using the following equation:
Smin=S;-2z'n (11)
where S, = 0.08mm is the feed per tooth and z = 8is the number of cutter teeth.
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The machining time is determined by:

T = L (12)
Smin
where L = 120mm is the machining length.
The material utilization coefficient is calculated as:
m
n=-—L.100% (13)

mp
where myis the mass of the finished component and m,is the mass of the initial blank.

The approximate surface roughness may be evaluated by:

Ry ~ =— (14)

where fis the feed and ris the tool nose radius.
The calculated machining parameters are presented in Table 2.

Table 2

Calculated machining parameters
Parameter Symbol Value
Milling cutter diameter D 80 mm
Spindle speed n 400 rpm
Cutting speed vV 100.5 m/min
Number of cutter teeth z 8
Feed per tooth S, 0.08 mm
Feed rate per minute Smin 256 mm/min
Machining length L 120 mm
Machining time T 0.47 min

The obtained results indicate that the selected machining conditions are suitable for achieving the
required dimensional accuracy and surface quality of the component.
The comparative assessment of surface quality and dimensional accuracy is presented in Table 3.

Table 3
Comparative evaluation of quality indicators

Indicator Rough machining Precision machining
Tolerance +0.20 mm +0.02 mm

Surface roughness, R, 6.3 um 1.6 um
Dimensional deviation High Low

Surface quality Medium High

The technological efficiency indicators of the process are summarized in Table 4.
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Table 4
Technological efficiency indicators

Indicator Value
Material utilization coefficient 82%
Machining time 0.47 min
Number of operations 7
Number of inspection stages 3

Defect probability Low

The calculations show that the proper selection of technological operations and optimization of
machining parameters improve dimensional accuracy and surface quality while reducing material and
time consumption (Singh, 2017; Rao, 2018). The obtained results indicate that the optimization of
machining parameters improves dimensional accuracy and surface quality while reducing material
and time consumption. The graphical representation of the calculated machining parameters and the
comparative quality indicators is presented in Figures 1 and 2.

Figure 1
Calculated Machining Parameters

Figure 1 presents the calculated machining parameters used in the milling process of the internal
locking component. The graph shows the cutting speed, feed rate, and machining time obtained from
the mathematical calculations.

Figure 2
Comparison of Quality Indicators

Figure 2 illustrates the comparison of quality indicators between rough machining and precision

machining. The results show that precision machining significantly reduces tolerance deviation and
surface roughness, thereby improving dimensional accuracy and surface quality.
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Conclusion

The study confirms that the manufacturing quality of an internal locking component depends on the
coordinated selection of material, blank type, machining sequence, and quality control methods.
Structural steel and rolled blank preparation were found to be suitable for ensuring machinability,
strength, dimensional stability, and production efficiency. The developed machining route, including
initial inspection, rough milling, precision machining, intermediate control, calibration, and final
inspection, provides a systematic basis for achieving the required technical characteristics. The
mathematical calculations of cutting speed, feed rate, machining time, material utilization, and
surface roughness show that optimized machining parameters positively affect both quality and
efficiency. The comparison between rough and precision machining demonstrates a significant
improvement in tolerance and surface roughness values after precision processing. Overall, the
proposed technological approach reduces machining errors, improves surface quality, increases
functional reliability, and can be recommended for similar precision mechanical parts requiring stable
dimensional and operational performance.
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strategic option to an essential survival mechanism for small and medium-sized enterprises (SMEs).
This study examines the multifaceted role of information systems (IS) in enhancing organizational
efficiency and promoting a sustainable competitive advantage. By integrating diverse perspectives
from recent literature, the research examines how digital tools, including cloud computing,
blockchain, and business intelligence, are reshaping SME operations. At the same time, the
transformation process introduces critical challenges, particularly in the areas of cybersecurity,
resource constraints, and workforce readiness. The effectiveness of digital adoption depends not only
on technological implementation but also on the development of employees’digital capabilities and
adaptive organizational structures. Companies that successfully align digital strategies with human
competencies and leadership practices are better positioned to foster innovation and sustain
competitive advantage. The shift toward digitally enabled business models supports greater flexibility,
efficiency, and access to global markets. Ensuring data security and maintaining trust remain critical
for long-term success. A balanced approach that combines technological advancement, strategic
management, and robust security frameworks is essential for achieving sustainable growth and
resilience in a rapidly evolving business environment.
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KOM-larin ragomsal transformasiyasi: informasiya
sistemlorinin samaraliliyin va raqabatqabiliyyatliliyin
artirilmasindaki rolu

Rasido Xeyrullayeva
Xiilasa. Miiasir qlobal iqtisadiyyatda ragamsal transformasiya (RT) kicik va orta bizneslor (KOB)
lictin artiq strateji segim yox, zoruri mexanizma ¢evrilmigdir. Bu tadqiqat informasiya sistemlorinin

(IS) taskilati somaralilivin artirilmasi va davamli raqabat iistiinliiyiiniin tomin edilmasinda rolunu
arasdurr.
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Arasdirma bulud hesablamalari, blok¢eyn va biznes analitikasi kimi ragomsal alatlorin KOB-larin
faaliyyatini neca yenidon formalasdirdigini tohlil edir. Ragamsal transformasiya prosesi xiisusila kiber
tohliikasizlik, mahdud resurslar va kadrlarin ragoamsal bacariglarinin yetorsizliyi kimi sahalorda ciddi
problemlorls iizlosir. Rogomsal texnologiyalarin tatbiginin effektiviiyi yalniz texnoloji hallorin
implementasiyasindan deyil, hom da ig¢i heyatinin raqomsal kompetensiyalarinin va taskilati
strukturlarin adaptasiya qabiliyyatinin inkisaf saviyyasindan asilidir. Ragomsal biznes modellarina
kecid miiassisalora daha yiiksok ¢eviklik, amaliyyat samoaraliliyi va qlobal bazarlara ¢ixis imkani
yaradir. Bununla bels, malumat tohliikasizliyinin tomin edilmasi va ragamsal etimadin qorunmasi
uzunmiiddatli ugur tigiin halledici amil olaraq qalir. Texnoloji innovasiyalari, strateji idaraetmani va
giiclii kibertahliikasizlik yanasmalarini inteqrasiya edan biznes modeli siiratlo dayigon biznes
miihitinda davamli inkigaf va raqabat qabiliyyatinin qorunmasi tigiin miihiim ahamiyyat dagiyrr.

Acar sozlor: ragomsal transformasiya, KOB, informasiya sistemlari, taskilati soamaralilik, kiber

tohliikoasizlik
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Introduction

Small and medium-sized enterprises (SMEs) operate in an increasingly dynamic and technology-
driven business environment, where adaptability and innovation determine long-term success. In
recent years, the rapid expansion of digital technologies has fundamentally altered how organizations
create value, interact with customers, and manage internal processes. As a result, digital
transformation has become a central component of business strategy, enabling firms to enhance
efficiency, improve decision-making, and remain competitive in both local and global markets. For
SME:s in particular, the adoption of digital solutions presents both significant opportunities and
notable challenges, as limited resources often constrain their ability to implement complex
technological systems. Today, as the Data Economy is actively forming, the further development of
SMEs depends critically on their ability to guarantee the authenticity, protection, and preservation of
information. This process involves a series of organization-wide changes in management and
information technologies (IT) in response to new developments in the external environment. Unlike
simple digitization (moving from analog to digital), true digital transformation entails a deeper, core
change of the entire business model of an organization with ripple effects across entire industries
(Mikalef & Parmiggiani, 2022). Information systems (IS) act as the fundamental pillars of this
evolution, facilitating streamlined administrative and productive processes that simplify work
procedures and improve organizational performance.

However, the journey toward a digitally transformed state is fraught with complexity and necessitates
a shift in trust from centralized institutions to mathematical algorithms and cryptography. As firms
integrate new technologies like cloud computing, blockchain, and digital twins, they must
simultaneously navigate strategic security challenges. Information security has thus become a
primary strategic priority, as the reliance on IS makes organizations more vulnerable to cyber-attacks
and unauthorized data manipulation. Ensuring the confidentiality and integrity of transmitted data
through protocols like SSL/TLS, VPNs, and HTTPS is now a cornerstone of sustainable
cybersecurity.
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The goal of digital transformation for SMEs is to cultivate organizational agility, enabling them to
sense and respond to market opportunities and threats with speed (Gebremeskel et al., 2023). This
involves shifting from traditional linear business models to circular or service-centric propositions
that enhance long-term competitiveness (Ranta et al., 2021). This research explores the multifaceted
role of information systems in driving these efficiencies, drawing on recent literature to analyze how
digital adoption, coupled with human digital capabilities, leads to meaningful innovation
performance. By aligning digital strategies with adaptive management structures and robust security
frameworks, SMEs can ensure their resilience and market relevance in a rapidly evolving, data-driven
business environment.

Research

Information systems enhance the administrative and productive processes of corporations by
simplifying work procedures and improving performance. By utilizing capabilities like Business
Intelligence (BI), SMEs can match their internal resources to specific problem spaces, ensuring that
decision-making is both efficient and evidence-based (isik et al., 2013). The integration of digital
accounting information systems, for instance, streamlines laborious processes, freeing up resources
for higher-value activities (Huy & Phuc, 2024). Digital transformation success in the SME context is
a multifaceted process that requires a holistic understanding of various determinants across different
organizational layers (Sagala & Ori, 2024):

1. Cloud Computing and Infrastructure: Adopting cloud solutions provides SMEs with resource
efficiency and cost-effective access to scalable infrastructure; 2. Digital Twins and Supply Chain: The
conceptualization of a digital supply chain twin allows firms to manage disruption risks and ensure
business continuity through real-time data analysis. The importance of this transformation cannot be
overstated, as SMEs account for approximately 90% of businesses and more than 50% of employment
worldwide, acting as the primary engines of economic growth. In this landscape, the integration of
digital technologies allows firms to optimize operations and reach global markets through online
platforms, overcoming geographical limitations that previously hindered growth. Organizations that
successfully embrace these changes often report significant increases in productivity — sometimes as
high as 20% compared to traditional counterparts (Schafer et al., 2023). Furthermore, pervasive
digital technologies provide a new "digital materiality," introducing reprogrammable functionality
and data homogenization that allow designers to expand physical products with software-based
capabilities.

Competitiveness in SMEs is driven by their ability to produce high-quality goods at the right time
and price, more efficiently than their rivals (Tashtoush, 2021). Digital transformation catalyzes
business model innovation, allowing firms to shift from traditional linear models to circular or
service-centric propositions. Pervasive digital technologies provide "reprogrammable functionality"
and "data homogenization," which are key traits for creating convergent and generative innovations.
These fundamental properties provide an environment of open affordances where digital materiality
enables the creation of novel experiences and new organizational forms (Yoo et al., 2012).
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Table 1
Comparative overview of key IS tools: efficiency and competitiveness impact on SMEs

IS Category Core Function SME Efficiency Gain Competitive Impact
ERP Systems Integrates finance, Process automation;  Operational cost
HR, supply chain 20-25% reduction in  leadership
admin time
CRM Platforms Customer data, sales  Shorter sales cycles, Enhanced customer
pipeline management lower churn loyalty
Cloud Computing Scalable IT Reduced CAPEX; Access to enterprise-
infrastructure on flexible scaling grade tools
demand

Business Intelligence (BI)  Data analytics and Faster evidence-based Market responsiveness

reporting decisions
Digital Accounting IS Financial reporting ~ Accuracy, compliance, Sustainable innovation
and control transparency ecosystem

Source: Compiled by the author based on research

Table 1 presents a comparative overview of five information systems tools and their respective
impacts on SME efficiency and competitiveness. These IS tools demonstrate that digital
transformation is not a singular technological event but a layered, interconnected process through
which SMEs can systematically enhance both operational efficiency and long-term competitive
positioning. Successful SMEs focus on building "digital capabilities" within their workforce, as
digital tools alone do not guarantee innovation without the human skills to utilize them effectively
(Abdulaal, 2026). This evolution effectively treats digital transformation as a continuous innovation
process, where higher digital capabilities allow firms to harness technology more effectively to yield
significant benefits in terms of organizational competitiveness (Romero & Mammadov, 2024).

Digital transformation is fundamentally reshaping organization design. It impacts how tasks are
determined, assigned, and recombined within a firm, facilitating a more efficient match between
employees and roles (Kretschmer & Khashabi, 2020). Digital transformational leadership plays a
moderating role in this process, amplifying the positive effects of employee competencies on
innovation performance.

As SMEs move into the digital marketplace, they become increasingly vulnerable to cyber-attacks.
Ensuring information security through mechanisms like SSL/TLS, VPNs, and blockchain is essential
for protecting transactions and sensitive data. SMEs often face greater risks due to limited resources
for mitigation (Gebremeskel et al., 2023). Even at a macro level, socio-economic factors and physical
security risks, such as the misuse of emerging technologies like drones, can impact the broader
investment climate for digital transformation.

Conclusion

The digital transformation of SMEs is a complex, non-linear process that relies heavily on the
effective deployment of information systems. The research suggests that when digital tools are
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integrated into a firm's strategy, they significantly enhance both operational efficiency and market
competitiveness. However, for these benefits to be realized, SMEs must navigate significant
information security challenges and financial constraints.

One of the most critical takeaways is that DT is as much about people and leadership as it is about
technology. Leaders must foster a digital culture and invest in employee capabilities to translate
digital adoption into innovation performance. Furthermore, organizations must adapt their design to
be more contingent on the tasks at hand, leveraging the increased information flow provided by
modern IS. In conclusion, while the risks of the digital world are many-from cybercrime to
macroeconomic instability-the potential for growth through systematic transformation remains the
primary path forward for SMEs in the 21st century.
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Command and Control (C&C) Servers in Cybersecurity:
Theoretical Foundations, Modern Tools, and Defense
Strategies

Mirali Mammadli

Abstract. In the modern cybersecurity environment, the effectiveness and persistence of malware
largely depends on the capabilities of Command and Control (C&C) servers. Acting as the main
communication mechanism between the attacker and the infected systems, C&C servers perform
critical functions such as transmitting commands, exfiltrating data, and updating malware. This
article systematically analyzes the theoretical foundations of C&C servers, their historical
development stages, and their role in the cyberthreat ecosystem. Within the framework of the study,
centralized, decentralized (peer-to-peer), and hybrid C&C architectures are comparatively
examined, and their advantages and disadvantages in terms of functionality, confidentiality, and
resilience are evaluated. At the same time, the technical characteristics and dual-use potential of
modern C&C tools such as Metasploit, Cobalt Strike, Empire, and Sliver are analyzed. The article
evaluates existing detection methods against C&C traffic - network-based, behavior-based, and
machine learning approaches - in a scientific context. As a result, it is emphasized that effective
countermeasures against modern C&C infrastructures are possible only with multi-layered, adaptive,
and intelligence-driven defense strategies. This study provides a theoretical and practical framework
useful for cybersecurity professionals and researchers.

Keywords: Command and Control, C&C servers, malware, cybersecurity, APT, network security,
detection methods
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Kibertahliikasizlikdd komandanhq va nazarat (C&C)
serverlari: nazari asaslar, miiasir alatlor vo miidafis
strategiyalari

Mirali Mammoadli

Xiilasa. Miiasir kibertahliikasizlik miihitinds zorarli program tominatimin effektivliyi vo davamlilig
asasan Command and Control (C&C) serverlorinin imkanlarindan asihidwr. Hiicumgu ila
voluxdurulmus sistemlor arasinda asas kommunikasiya mexanizmi kimi ¢ixis edon C&C serverlori
amrlorin otiiriilmasi, malumatlarin sizdirilmas1 va zorarli progqramin yenilonmoasi kimi kritik
Sfunksiyalar: yerina yetirir. Bu maqalaodo C&C serverlarinin nazari asaslari, tarixi inkisaf marhalalori
va kibertahliika ekosistemindaki rolu sistemli sakilda tohlil olunur. Todgigat c¢orgivasinda
markazlosdirilmis, morkazlasdirilmamis (peer-to-peer) va hibrid C&C arxitekturalart miigayisali
sakilda arasdirilir, onlarin funksionalliq, maxfilik va dayaniqhiliq baximindan iistiin va zaif toraflori
qiymatlondirilir. Eyni zamanda, Metasploit, Cobalt Strike, Empire va Sliver kimi miiasir C&C
alatlorinin texniki xiisusiyyatlori va ikigat tayinat (dual-use) potensial tahlil edilir. Magalads C&C
trafikina qarsi mévcud askarlama iisullart -sabaka asasl, davranis asasli va masin Oyranmasi
vanasmalart - elmi kontekstdo qiymoatlondirilir. Noatico etibarilo vurgulanir ki, miiasir C&C
infrastrukturuna qarsi effektiv tadbirlor yalniz ¢oxqatll, adaptiv va intellekto asaslanan miidafio
strategiyalar ilo miimkiindiir. Bu tadgiqat kibertahliikasizlik miitoxassislori va tadqiqat¢ilar iigiin
faydali nazari va praktiki ¢arciva tagdim edir.

Acgar sozlar: Command and Control, C&C serverlori, zararli program tominati, kibertahliikasizlik,
APT, sabaka tohliikasizliyi, askarlama tisullar:
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Introduction

In the contemporary cybersecurity landscape, malicious actors increasingly rely on sophisticated
infrastructures to manage, coordinate, and sustain their cyber operations. At the core of many
advanced cyber threats lies the concept of Command and Control (C&C) servers, which serve as the
primary communication backbone between attackers and compromised systems. These servers enable
threat actors to issue commands, exfiltrate data, update malware payloads, and maintain persistent
control over infected hosts, making them a critical component of modern cyberattacks. Historically,
Command and Control mechanisms have evolved alongside the development of malware and network
technologies. Early C&C systems were relatively simple and centralized, often relying on basic
communication protocols and static server addresses. However, as defensive technologies such as
intrusion detection systems, firewalls, and threat intelligence platforms have advanced, C&C
infrastructures have become increasingly complex. Modern implementations now leverage
decentralized, peer-to-peer, and hybrid architectures, encrypted communication channels, and stealth
techniques designed to evade detection and disruption.

In parallel, the rise of powerful offensive security frameworks-such as Metasploit, Cobalt Strike, and
various open-source C&C tools-has significantly influenced both legitimate penetration testing
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practices and malicious activities. While these tools are widely used by security professionals for red
teaming and vulnerability assessments, they are also frequently abused by cybercriminals and
advanced persistent threat (APT) groups. This dual-use nature underscores the importance of
understanding not only how C&C tools function, but also how they can be detected, analyzed, and
mitigated. This article aims to provide a comprehensive examination of Command and Control
servers within the field of cybersecurity. It first establishes the theoretical foundations and conceptual
framework of C&C systems, including their definitions, objectives, and architectural models. It then
analyzes modern C&C server tools, highlighting their capabilities, strengths, and potential for abuse.
Finally, the article presents a comparative evaluation of C&C infrastructures alongside current
detection techniques and defensive strategies, offering insights into both preventive and reactive
approaches for countering C&C-driven cyber threats.

Research

The analysis of Command and Control (C&C) servers reveals their central role in enabling the
effectiveness, persistence, and scalability of modern cyber threats. From both offensive and defensive
perspectives, C&C infrastructures represent a critical intersection where attacker capabilities and
defender visibility converge. Understanding their operational logic, architectural choices, and
behavioral patterns is essential for evaluating both the strengths of C&C tools and the weaknesses
that defenders can exploit. From a functional standpoint, modern C&C servers are designed to provide
reliable, covert, and flexible communication between threat actors and compromised hosts. Tools
such as Metasploit, Cobalt Strike, Empire, and Sliver implement modular architectures that support
multiple payloads, communication protocols (HTTP/S, DNS, SMB, WebSockets), and post-
exploitation capabilities. This flexibility allows attackers to adapt quickly to different environments
and defensive controls. For example, encrypted HTTPS-based C&C traffic can easily blend into
legitimate web traffic, significantly complicating traditional signature-based detection methods (Behl
& Behl, 2021).

Architectural design choices play a decisive role in the resilience of C&C infrastructures. Centralized
models offer simplicity and ease of command management but introduce a single point of failure,
making them vulnerable to takedown operations. In contrast, decentralized and peer-to-peer (P2P)
architectures improve survivability by distributing control across multiple nodes, reducing reliance
on a single server. Hybrid architectures further enhance robustness by combining centralized
coordination with decentralized fallback mechanisms. While these advanced models increase
operational complexity, they significantly raise the cost and difficulty of detection and disruption for
defenders.

Stealth and evasion techniques constitute another critical dimension of C&C analysis. Modern
frameworks employ domain generation algorithms (DGAs), fast-flux DNS, traffic obfuscation, and
beacon timing randomization to evade network monitoring and threat intelligence correlation. The
challenge of detecting DGA-based C&C communication is compounded by the inherent limitations
of available feature data. Although researchers have developed a range of detection models drawing
on machine learning and deep learning techniques, these approaches are constrained by the limited
informational content that domain names alone can provide. Traditional countermeasures such as
static blacklists prove particularly inadequate, as the rate at which DGA-generated domains are
renewed far exceeds the speed at which blocklists can be updated. This asymmetry highlights the
need for richer, multi-dimensional feature extraction — combining domain name characteristics,
registration metadata, and linguistic pattern analysis — to achieve meaningful detection accuracy (Sun
& Liu, 2023). These techniques are particularly effective against static rule-based defenses, as they
minimize identifiable patterns and indicators of compromise (IOCs). Consequently, defenders are
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increasingly forced to rely on behavioral analysis and anomaly detection rather than static signatures
(Chen et al., 2022).

From a defensive perspective, the analysis of C&C traffic highlights the limitations of traditional
security mechanisms. Network-based detection methods, such as deep packet inspection and
signature matching, remain useful but are insufficient against encrypted and low-and-slow C&C
communications. According to NIST guidelines on intrusion detection and prevention systems,
effective IDPS deployment requires integrating multiple detection methodologies — including
signature-based, anomaly-based, and stateful protocol analysis — since no single approach is capable
of addressing the full spectrum of modern threats in isolation (Scarfone & Souppaya, 2021).
Behavior-based approaches focusing on endpoint activity, process relationships, and command
execution patterns provide improved visibility but may suffer from false positives in complex
enterprise environments. Machine learning-driven techniques show promise in identifying subtle
anomalies and long-term behavioral trends; however, they require high-quality data, continuous
tuning, and careful interpretation to avoid adversarial manipulation (Hutchins et al., 2021). Research
on enterprise network environments further demonstrates that combining network-layer inspection
with endpoint telemetry and cross-layer correlation produces substantially stronger detection
outcomes than any single-tier approach; a layered detection architecture allows defenders to
compensate for the inherent limitations of each individual method and maintain visibility even as
attackers rotate communication channels and obfuscation strategies (Zimba et al., 2022).

Table
Comparative Analysis of Command and Control (C&C) Server Architectures, Tools, and Defensive
Approaches (Behl & Behl, 2021).

Criterion Centralized C&C Decentralized / P2P Hybrid C&C
Architecture C&C Architecture Architecture
Structural Relies on a single or Distributes command Combines centralized
Design limited number of central dissemination and coordination with
servers responsible for control among infected  decentralized or peer-
issuing commands and nodes, eliminating to-peer fallback
receiving data from dependence on a single ~ mechanisms to enhance
compromised hosts. control point. resilience.
Operational High efficiency in Lower efficiency due to  Balances efficiency and
Efficiency command execution and  indirect command resilience by
management due to propagation and dynamically switching
direct communication synchronization communication modes
pathways. overhead between peers. based on availability.
Scalability Limited scalability as the Highly scalable due to Moderately to highly
central server becomes a  distributed workload scalable, depending on
bottleneck under heavy and absence of a single  the balance between
load. bottleneck. centralized and
decentralized
components.
Stealth and Easier to detect due to Increased stealth Enhanced stealth by
Evasion identifiable traffic through dynamic peer masking centralized
Capability patterns and static connections and control within

Resistance to
Takedown

infrastructure elements.

Low resistance; disabling

the central server can

frequently changing
communication paths.
High resistance;
takedown requires

decentralized traffic
flows.

High resistance;
fallback mechanisms
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disrupt the entire C&C
operation.

neutralizing a significant
portion of the network.

ensure continued
operation even after
partial disruption.

Typical Tools Metasploit (Meterpreter), Advanced botnets, some Cobalt Strike, Sliver,
and basic custom malware custom APT-developed  and advanced red team
Frameworks C&C servers. infrastructures. frameworks.

Abuse Potential Commonly used in Often associated with Frequently observed in
small- to medium-scale large-scale botnets and  sophisticated APT
attacks and initial long-term campaigns. operations and
intrusion stages. professional

cybercrime campaigns.

Detection Relatively low; suitable =~ High; requires Very high; detection
Difficulty for signature-based and  behavioral, graph-based, often demands
IOC-driven detection. and anomaly detection correlation of multiple
techniques. data sources and long-
term analysis.
Effective Network traffic filtering, Endpoint behavior Layered defense
Defensive sinkholing, and rapid monitoring, peer-graph ~ combining network
Strategies server takedown. analysis, and machine monitoring, endpoint
learning-based detection and response
detection. (EDR), and threat
intelligence.
Strategic Represents early-stage Reflects the evolution Demonstrates the
Impact on and less resilient threat toward resilient, current state-of-the-art
Cybersecurity  models. autonomous threat in C&C design and
infrastructures. adversarial
sophistication.

Centralized Command and Control architectures represent the earliest and most straightforward
model of C&C implementation in cyber operations. In this structure, all compromised hosts (bots or
agents) communicate directly with a single command server or a small, tightly controlled set of
servers. This central node is responsible for issuing commands, collecting stolen data, deploying
updates, and managing the overall lifecycle of the malware campaign. From an operational
perspective, centralized architectures offer high efficiency and simplicity. Command execution is
direct, latency is minimal, and attackers benefit from full visibility and control over infected systems.
This simplicity also makes centralized C&C infrastructures particularly attractive for small-scale
attacks, proof-of-concept malware, and legitimate penetration testing tools such as Metasploit’s
Meterpreter. This architectural simplicity also introduces significant weaknesses. The presence of a
single point of failure dramatically reduces resilience against defensive actions. Once the central
server is identified and taken down-through sinkholing, domain seizure, or infrastructure disruption
the entire C&C operation can collapse. Additionally, centralized C&C traffic often exhibits
predictable communication patterns, such as regular beaconing intervals and fixed IP addresses or
domains, making it more susceptible to signature-based and indicator-driven detection (Cybersecurity
and Infrastructure Security Agency, 2023).

Decentralized or peer-to-peer C&C architectures emerged as a direct response to the inherent fragility
of centralized models. In this approach, there is no single authoritative command server. Instead,
infected hosts communicate with one another, sharing commands, updates, and intelligence across
the network. Control logic is distributed, and leadership roles may shift dynamically among nodes.
The primary advantage of decentralized C&C lies in its exceptional resilience. Because there is no
central control point, defenders face significant challenges in disrupting the network as a whole. Even
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if multiple nodes are identified and neutralized, the remaining peers can continue to function and
propagate commands. This makes decentralized C&C particularly suitable for large botnets and long-
lived cybercriminal operations. From a monitoring perspective, countering P2P-based C&C
infrastructures presents a fundamentally different challenge compared to centralized models. P2P
botnets actively exploit the resilience inherent to distributed network architectures, making takedown
operations considerably more demanding. Moreover, some P2P-based C&C implementations
incorporate deliberate stealth mechanisms that allow them to circumvent conventional detection
systems. Effective monitoring of such networks must simultaneously address the properties of the
P2P protocol itself, the limitations of existing monitoring methodologies, and the anti-monitoring
countermeasures that botnet operators embed into their designs (Kabla et al., 2023).

From a stealth perspective, peer-to-peer communication complicates network-based detection. Traffic
patterns are less uniform, endpoints communicate with multiple peers rather than a single destination,
and communication paths change frequently. These characteristics reduce the effectiveness of
traditional intrusion detection systems and require defenders to adopt more advanced techniques such
as graph-based traffic analysis and behavioral correlation across endpoints. Despite these strengths,
decentralized architectures introduce notable operational complexity for attackers. Command
propagation may be slower, synchronization issues can arise, and maintaining consistent control
across the network requires sophisticated design. As a result, fully decentralized C&C models are
typically observed in highly mature malware families rather than in commonly available offensive
security tools.

Hybrid C&C architectures represent the most advanced and flexible model in modern cyber
operations. This approach strategically combines elements of both centralized and decentralized
designs, allowing attackers to leverage the strengths of each while mitigating their respective
weaknesses. Typically, a hybrid C&C system relies on a centralized server for initial coordination and
tasking, while decentralized or peer-to-peer mechanisms serve as backup or auxiliary communication
channels. The defining feature of hybrid architectures is adaptability. If the primary centralized server
becomes unavailable due to detection or takedown, compromised hosts can seamlessly transition to
decentralized communication modes, ensuring continuity of operations. This significantly enhances
the survivability and longevity of the C&C infrastructure, particularly in environments with active
monitoring and incident response capabilities (MITRE Corporation, 2024).

Hybrid architectures also offer superior stealth. Centralized communication can be disguised within
legitimate-looking encrypted traffic (such as HTTPS), while decentralized components blend into
normal peer-to-peer or lateral network communication. This multi-layered communication strategy
increases the difficulty of correlating events and attributing malicious activity, even for advanced
security operations centers (SOCs). From a defensive standpoint, hybrid C&C architectures pose the
greatest challenge. Effective detection typically requires a layered approach that integrates network
traffic analysis, endpoint behavior monitoring, threat intelligence, and long-term anomaly detection.
Tools such as Cobalt Strike and Sliver exemplify this model, as they support multiple communication
channels, dynamic reconfiguration, and failover mechanisms. In strategic cybersecurity terms, hybrid
C&C infrastructures reflect the current state-of-the-art in adversarial design. They are commonly
associated with advanced persistent threat (APT) groups and well-resourced cybercriminal
organizations, highlighting the ongoing evolution and sophistication of command and control
mechanisms (Palo Alto Networks Unit 42, 2023).

The comprehensive analysis of Command and Control (C&C) servers demonstrates that these
infrastructures remain a foundational element of modern cyber threats, directly influencing the
effectiveness, persistence, and sophistication of malicious operations. Across different architectural
models-centralized, decentralized, and hybrid-C&C systems exhibit varying trade-offs between
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operational efficiency, stealth, scalability, and resilience against defensive measures. Centralized
C&C architectures, while efficient and easy to manage, are increasingly vulnerable in modern
network environments due to their identifiable communication patterns and single points of failure.
Their continued relevance is largely confined to controlled penetration testing scenarios and low-
complexity attacks. In contrast, decentralized and peer-to-peer models represent a significant
advancement in survivability and evasion, reflecting the strategic shift of threat actors toward long-
term and large-scale operations that prioritize resilience over simplicity (Oguz & Yilmaz, 2022).

This trajectory is further reinforced by recent findings in the cybersecurity literature, which confirm
that C2 architectures have undergone substantial transformation in response to evolving detection
capabilities. Specifically, contemporary malware families increasingly adopt modular C2 designs that
can dynamically reconfigure their communication pathways, rendering static detection rules obsolete
and demanding a shift toward adaptive, behavior-driven analysis frameworks (Sahin & Demir, 2024).

Hybrid C&C architectures emerge as the most sophisticated and adaptable approach, effectively
integrating centralized command efficiency with decentralized fault tolerance. Their ability to
dynamically shift communication channels and operational modes enables sustained control even
under active defensive pressure. As a result, hybrid models are predominantly associated with
advanced persistent threat (APT) campaigns and professionally organized cybercrime groups. From
a defensive standpoint, the analysis highlights a critical limitation of traditional, signature-based
security mechanisms when confronted with modern C&C infrastructures. Encrypted
communications, dynamic infrastructures, and behavioral obfuscation techniques significantly reduce
the effectiveness of static detection approaches. Consequently, contemporary defense strategies must
emphasize behavioral analysis, endpoint visibility, cross-layer correlation, and intelligence-driven
detection to identify and disrupt C&C activity effectively.

Conclusion

This study has provided a comprehensive and structured examination of Command and Control
(C&C) servers as a fundamental component of modern cybersecurity threats. By integrating
theoretical foundations with practical analysis of contemporary C&C tools and architectures, the
article highlights the critical role that Command and Control infrastructures play in enabling,
sustaining, and scaling malicious cyber operations. The findings underscore that C&C servers are not
merely auxiliary elements of malware, but rather strategic enablers that determine the operational
success and longevity of cyberattacks. From a theoretical perspective, the evolution of C&C systems
reflects the broader progression of cyber threats in response to increasingly sophisticated defensive
measures. Early centralized architectures, while efficient and easy to manage, have proven inadequate
against modern detection and takedown techniques due to their inherent structural weaknesses. The
shift toward decentralized, peer-to-peer, and hybrid architectures illustrates how threat actors
prioritize resilience, stealth, and adaptability over simplicity, particularly in long-term and high-value
attack campaigns. The analysis of modern C&C frameworks-such as Metasploit, Cobalt Strike, and
open-source tools like Empire and Sliver-demonstrates the dual-use nature of these technologies.
While they are indispensable for legitimate penetration testing, red teaming, and security research,
their advanced features are frequently abused by cybercriminals and advanced persistent threat (APT)
groups. This duality complicates defensive and regulatory efforts, as restricting such tools outright
may hinder legitimate security operations, while unrestricted use increases the risk of misuse.

Comparative evaluation of C&C architectures and tools further reveals that no single defensive
technique is sufficient to counter modern Command and Control infrastructures. Traditional
signature-based and network-centric detection methods, although still relevant, are increasingly
ineffective against encrypted, low-frequency, and dynamically evolving C&C communications. In
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response, cybersecurity defense must adopt a layered and intelligence-driven approach that combines
network traffic analysis, endpoint behavior monitoring, anomaly detection, and machine learning—
based techniques.

The study emphasizes that effective mitigation of C&C-driven threats requires not only technical
solutions but also organizational and strategic considerations. Continuous monitoring, incident
response preparedness, threat intelligence sharing, and proper governance over offensive security
tools are essential components of a holistic defense strategy. A particularly valuable instrument in the
threat-informed defense of C&C-driven attacks is the MITRE ATT&CK framework — a structured,
empirically grounded knowledge base that maps the full lifecycle of adversary behavior across
multiple technology platforms. Originally conceived to systematically document post-compromise
tactics, techniques, and procedures (TTPs) observed in real-world intrusions, ATT&CK was
developed through controlled adversary emulation exercises with the explicit objective of improving
behavioral detection capabilities within enterprise environments. Its value lies not in enumerating
theoretical attack vectors, but in providing defenders with an adversary-perspective model that
bridges individual actions to broader defensive strategies, enabling more precise alignment between
threat intelligence and security controls (Storm et al, 2020). Without coordinated efforts across
technical, operational, and policy levels, even the most advanced security technologies may fail to
detect or disrupt sophisticated C&C operations.
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Layihs idaraetmasindd rogomsal transformasiya
strategiyalari
Togrul Muradzads

Xiilasa. Rogomsallasma miiasir idaraetma sistemlorinin asas inkisaf istiqamatlorindan biri hesab
olunur va bu proses layiha idaraetmasi sahasinda do miihiim dayisikliklor formalasdirr. Miixtalif
ragamsal texnologiyalarin tatbiqi layihalorin planlasdiriimasi, koordinasiyasi, icrasina nazarat va
risklorin idara olunmasi proseslorini daha cevik va samoarali hala gatirir. Bu maqalada layiha
idaraetmasinda ragamsal transformasiya strategiyalarinin nazari va praktiki aspektlori arasdirimis,
taskilatlarin rogomsal miihito uygunlagma mexanizmlori tohlil edilmisdir. Tadqgigat zamani Agile va
Hybrid idaraetma yanasmalari, siini intellekt texnologiyalari, bulud asasl platformalar, boyiik
verilonlorin analizi vo ragamsal kommunikasiya vasitalorinin layiha idaraetmasinda yaratdig
ustiinliiklor qiymatlondirilmisdir. Bununla yanasi, texnoloji dayisikliklora adaptasiya problemlari,
informasiya tahliikasizliyi risklori, ragomsal kompetensiya ¢atismazligi va taskilati miigavimat kimi
asas ¢atinliklor do nazardan kegirilmisdir. Aparilan tahlillor gdostorir ki, diizgiin formalagdiriimig
rogomsal transformasiya strategiyalart layiholorin idara olunmasinda operativliyi artirw,
resurslardan daha samarali istifadani tomin edir va qararverma proseslorinin keyfiyyatini yiiksaldir.
Mbaqalada hamg¢inin ragamsal transformasiyanin layiha idaraetmoasinin galocak inkisafina tasiri va
taskilatlarin ragabat tistiinliiyiiniin formalasmasindaki rolu miiayyan edilmisdir.

Acar sozlar: rogomsal transformasiya, layiha idaraetmasi, raqamsal texnologiyalar, Agile
metodologiyasi, stini intellekt, bulud sistemlari, Big Data, strateji idaraetma
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Digital Transformation Strategies in Project Management
Toghrul Muradzadeh

Abstract. Digitalization is considered one of the main development directions of modern management
systems, and this process has created significant changes in the field of project management. The
implementation of various digital technologies makes project planning, coordination, execution
control, and risk management processes more flexible and efficient. This article examines the
theoretical and practical aspects of digital transformation strategies in project management and
analyzes the mechanisms through which organizations adapt to the digital environment. The study
evaluates the advantages created by Agile and Hybrid management approaches, artificial intelligence
technologies, cloud-based platforms, big data analytics, and digital communication tools in project
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management. In addition, major challenges such as adaptation to technological changes, information
security risks, lack of digital competencies, and organizational resistance are also considered. The
findings indicate that properly developed digital transformation strategies increase operational
efficiency in project management, ensure more effective use of resources, and improve the quality of
decision-making processes. The article also identifies the impact of digital transformation on the
future development of project management and its role in strengthening the competitive advantage of
organizations.
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Giris

Rogomsal transformasiya (RT) toskilatlarin foaliyyoet prinsiplorinin, xidmet toqdimetmo mexa-
nizmlorinin vo doyison miihito uygunlasma gabiliyyatinin miiasir rogomsal texnologiyalar vasitasilo
yenidon qurulmasini ifads edir (Matt va b., 2015; Correani va b., 2020). Siini intellekt (AI), boytik
verilonlor (Big Data), bulud texnologiyalar1 vo Osyalarm Interneti (IoT) kimi innovativ hollor
gorarvermo proseslorino, komanda omokdashigina vo layiholorin idars olunma metodlarina
ohomiyyatli tosir gostorir (Dacre vo Kockum, 2022). Aparilmig aragdirmalara osason, Al osash
transformasiya togobbiiqlorini totbiq edon toskilatlarin 68%-1 layihalorin vaxtinda icrasinda miisbat
noticolor alds etmis, 38%-1 xorclorin azaldigini, 61%-1 iso mohsul vo xidmat keyfiyyatinin
yiiksoldiyini geyd etmisdir (Dacre vo Kockum, 2022).

Lakin RT yalniz yeni texnologiyalarin tatbiqi ilo mohdudlasan texniki proses deyil. Bu transformasiya
eyni zamanda togkilat daxilinds is prinsiplorinin, strateji magsadlorin vo idareetms yanasmalarinin
yenilonmasini tolob edir (Vial, 2019; Correani vo b., 2020; Kockum vo Dacre, 2021). RT prosesindo
toskilatlar tez-tez liderlik uygunsuzlugu (Elbanna vo Newman, 2022), toskilati miigavimat (Nelson,
2024), idaraetma ¢otinliklori (Wiedemann vo b., 2023) vo struktur hazirliq soviyyesinin zaif olmasi
(Gertzen va b., 2022) kimi problemlorlo qarsilasirlar. Sun vo Tell (Sun va Tell, 2025) qeyd edirlar ki,
miixtalif sobalorin RT mogsadlarini forqli sokilde qiymatlondirmasi koordinasiya problemloring vo
transformasiya prosesinin zoiflomosina sobab olur. Eyni zamanda, Moschko vo hommiislliflori
(Moschko vo b., 2023) gdstorirlor ki, ortaq baxisin olmamasi vo mogsadlorin geyri-doqiq
miloyyonlogdirilmasi strateji istiqamotin pargalanmasina gotirib ¢ixarir. Bu baximdan RT yalniz
texnologiyalarin inteqrasiyast deyil, hom do liderlik modellorinin, idaroetmo mexanizmlorinin,
togkilati madaniyyatin vo komanda strukturlarinin paralel sokildo yenilonmasi prosesidir (Vial, 2019;
Tilson vo b., 2010; Jonathan vo Kuika Watat, 2025).

Tadgiqat

Miiasir dovrds RT layihalor vo proqramlar vasitosilo hoyata kegirildiyindon layiho idaroetmasi ham
transformasiya prosesinin osas totbiq mexanizmi, hom do doyisikliklordon tosirlonon idaroetmo
sahosino ¢evrilmisdir (Project Management Institute, 2025). Ononovi layiho idaroetmo yanagmalari
osason xotti planlasdirma vo sort nozarst prinsiplorine osaslandigi iiglin RT-nin yaratdig: siirotli
doyisikliklora va geyri-miioyyonliys tam uygun hesab edilmir (Nerur vo b., 2005; Mergel vo b., 2021).
Buna goro do Agile, Lean, DevOps vo hibrid idaroetmo modellori kimi daha ¢evik vo adaptiv
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metodologiyalara ehtiyac yaranmisdir (Nelson, 2024; Wiedemann vo b., 2023; Baxter vo b., 2023;
Dong vo b., 2024). Bu metodologiyalar iterativ inkisafi, siirotli qorarvermoni, maraqli toroflorlo
davamli omokdaslig1 vo innovativ yanasmalar1 dastoklayir.

Bununla yanasi, layiho metodologiyalar1 ilo toskilati strukturlar arasinda uygunsuzluqlar,
planlagdirma sistemlori arasinda inteqrasiya problemlori vo omokdasliq mexanizmlorinds ziddiyyotlor
kimi yeni problemlor do meydana ¢ixmigdir. Bu soraitdo daha cevik liderlik yanasmalar1 vo eftektiv
idaroetmo mexanizmlori xtlisusi shomiyyat kasb edir. Clausen vo digorlorinin (Clausen vo b., 2024)
apardiglar1 aragdirma gostorir ki, qlobal istehsal sirkotlorinds hayata kegirilon RT layihalarinin uguru
texnoloji imkanlardan daha c¢ox sosial vo texniki elementlorin uygunlagdirilmasindan asilidir.
Xiisusilo komanda strukturlarinin diizgiin qurulmasi, omokdasliq modellorinin somaraliliyi vo
idaraetmo mexanizmlarinin ¢evikliyi layiholorin naticalorine ciddi tosir gostarir.

Bu yanagma Sosio-Texniki Sistemlor (STS) nozoriyyasi ilo uygunluq toskil edir. STS nozoriyyasino
osason RT texnoloji sistemlar, insan resurslar1 vo togkilati strukturlar arasindaki qarsiliql alagalarin
noticosindos formalasir (Mumford, 2006; Pasmore va b., 1982). Bu nazariyye vurgulayir ki, ugurlu RT
yalniz roqomsal alatlorin totbiqi ilo deyil, hom do metodologiyalarin, insan faktorunun, togkilati
mithitin vo idarosetmo mexanizmlorinin vahid sokildo inteqrasiyast ilo miimkiin olur. Layiho
idaroetmosi vo rogomsal transformasiya sahoalorino maragin siirotlo artmasina baxmayaraq, bu iki
istiqgamot arasindaki alago holo do nozori baximdan tam sistemlosdirilmomis vo konseptual olaraq
parcalt sokildo todqiq olunmusdur (Gongs vo b., 2023; Almathrodi vo Skoumpopoulou, 2023).
Yordanovanin (Yordanova, 2025) apardigi bibliometrik arasdirma sahonin iimumi inkisaf xottini
miioyyonlogdirorak texnoloji yeniliklor, idarsetmo c¢evikliyi vo sektoral totbiglor kimi osas
istiqgamotlori 6n plana ¢ixarmisdir. Buna baxmayaraq, roqomsal transformasiyanin layiho miihitinds
neco planlagdirildigi, koordinasiya olundugu vo idaro edildiyini izah edon daha ohatoli nozori
yanasmalara ehtiyac qalmaqdadir.

Bu todqigat mohz homin boslugu doldurmaq moqgsodilo asagidaki osas suala cavab axtarir:

“Sosio-texniki vo togkilati faktorlar nozoros alinaraq layiho idaraetmasindo rogomsal transformasiya

hans1 yollarla effektiv sokildo hoyata kecirilo bilor?” Todqiqat zamani1 miixtalif resenziyali elmi

moqalolor sistematik odobiyyat icmali (SLR) metodu osasinda arasdirilmis vo aparilan tohlillor

naticasinda roqomsal transformasiya ilo layihe idaroetmaosi arasindaki qarsiliqlt alagoelori oks etdiron

asas istigamatlor miioyyon edilmisdir (Moher vo b., 2009; Harzing vo Alakangas, 2016):

1. rogomsal alatlorin vo metodologiyalarin sosio-texniki inteqrasiyasi (Moher vo b., 2009);

2. sosio-texniki interfeyslordo meydana ¢ixan uygunsuzluqlar (Tranfield vo b., 2003);

3. idarosetmo mexanizmlori vo liderlik yanagmalar1 (Dixon-Woods va b., 2005);

4. sonaye vo layiho xiisusiyyastlorine uygun transformasiya istigamatlori (Harzing vo Alakangas,
2016).

Tadqigat Sosio-Texniki Sistemlor (STS) nozoriyyasi asasinda formalasdirilmisdir (Mumford, 2006;
Pasmore vo b., 1982). Bu yanasma vasitosilo yalniz movcud elmi biliklorin imumilosdirilmasi deyil,
hom do golocok arasdirmalar tigiin sistemli todqiqat ¢orgivasi toqdim edilmisdir. 91ds olunan naticolor
rogomsal transformasiyanin miiasir layiho idaroetmo miihitindo nozari vo praktik aspektlorinin daha
dorindon anlasilmasina imkan yaradir. Eyni zamanda miioyyon edilmis osas istigamatlor layiho
menecerloring rogomsal transformasiya zamani qarsiya ¢ixan problemlori daha effektiv idars etmok
va yeni texnoloji imkanlardan maksimum soviyyade faydalanmaq ii¢lin mithiim metodoloji baza
togdim edir. Bundan olavo, toklif olunan golocok todqiqat istigamatlori layiho idaroetmasindo
rogomsal transformasiyanin inkisaf perspektivlorinin daha genis sokildo arasdirilmasina gorait yaradir
(Mongeon va Paul-Hus, 2016; Thomas va Harden, 2008).
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Miiasir idareetma miihitindo roqomsal transformasiya toskilatlarin yalniz texnoloji yenilonmasi ilo
mohdudlagmir, eyni zamanda idarsetma folsofosinin, toskilati madaniyyatin vo biznes modellorinin
yenidon formalasdirilmasini tolob edir (Gobble, 2018; Verhoef vo b., 2021). Xiisusilo layiho
idaroetmosi sahoasindo rogomsal texnologiyalarin totbiqi layiholorin planlasdirilmasi, icrasi,
monitoringi vo naticalorinin qiymotlondirilmasi proseslorinds ciddi doyisikliklor yaratmisdir (Gemino
vo Reich, 2023). Ononovi idaroetmo yanasmalar siiratli doyisikliklorin hokm siirdiiyii rogomsal
iqtisadiyyat soraitindo ¢eviklik baximindan mohdud imkanlara malik oldugundan togkilatlar daha
adaptiv vo texnologiya yonlimlii strategiyalara iistiinliik vermoya baslamigdir (Kudya vo Cruz, 2023).

Roagomsal transformasiya strategiyalarinin asas moqsadi layihalorin daha ¢evik, malumat asasl vo
inteqrasiya olunmus idaroetms modelins keg¢idini tomin etmokdir (Gobble, 2018). Bu strategiyalar
vasitasils togkilatlar real vaxt rejimindo malumat miibadilasi aparmagq, risklori avvalcodon miisyyon
etmok vo gorarvermo proseslorini optimallagdirmaq imkanina malik olurlar (Shen vo b., 2024).
Xiisusilo boyiikk hacmli layiholordo rogomsal platformalarin totbiqi resurs idarsetmosinin daha
effektiv hoyata kegirilmasina va layihalorin icra miiddstinin qisaldilmasina sorait yaradir (Alkhudary
vo Gardiner, 2024). Rogomsal transformasiya strategiyalarinin formalasdirilmasinda togkilati hazirlq
soviyyasi miithiim rol oynayir. Toskilatlar texnoloji infrastruktur, insan resurslari, rogomsal
kompetensiyalar vo liderlik potensiali baximindan transformasiya prosesino uygunlagmalidirlar
(Gemino va Reich, 2023; Attaran, 2020). Oks halda, texnologiyalarin totbiqi gdzlonilon naticalori
vermaya bilor vo layiholorin ugursuzluq riski arta bilor. Bu sobobdon roqomsal transformasiya yalniz
texniki modernizasiya deyil, eyni zamanda, strateji doyisikliklorin idars olunmasi prosesi kimi
qiymatlondirilir (Verhoef vo b., 2021).

Rogomsal transformasiya soraitindo ¢evik idaroetmo metodologiyalar1 layiho idaroetmasinin osas
strateji istiqgamotlorindon birins ¢evrilmisdir (Kudya vo Cruz, 2023). Agile metodologiyasi doyison
bazar toloblorino siirotli uygunlasmani, komanda omokdasligini vo iterativ inkisaf prinsipini
dastoklayir (Aoufi va b., 2022). Bu yanasma xiisusilo program tominati, informasiya texnologiyalari
vo innovasiya layihslorindo genis totbiq olunur. Agile yanagsmasinin asas iistiinliiklorindon biri layiho
proseslorinin morhalali sokildo hoyata kegirilmosidir. Bu metod vasitasilo layiholor kigik iterasiyalara
boliiniir vo har marhalades alds olunan naticalor qiymatlondirilorok ndvbati addimlar formalagdirilir.
Beloliklo, risklorin idars olunmasi daha effektiv hoyata kegirilir vo doyison toloblors operativ cavab
vermok miimkiin olur (Kudya vo Cruz, 2023). Bununla yanasi, miiasir togkilatlar yalniz tam g¢evik
modellorlo kifayatlonmir, eyni zamanda, ononovi vo ¢evik yanasmalari birlosdiron hibrid idaroetmo
modellorindon do istifado edirlor (Brock vo b., 2020). Hibrid layiho idaroetmosi hom
strukturlagdirilmis planlagdirmani, hom do ¢evik gorarvermo mexanizmlorini 6zilinds birlosdirir. Bu
yanagma xiisusilo iri hocmli vo ¢oxsaxali layiholords daha effektiv hesab olunur.

DevOps va Lean yanagmalar1 da rogomsal transformasiya strategiyalarinin miithiim komponentlari
hesab edilir. DevOps proqram tominatinin hazirlanmasi vo amoliyyat proseslori arasinda inteqrasiyani
giiclondirorok layiholorin daha siiratli vo keyfiyyatli icrasini tomin edir (Aoufi vo b., 2022). Lean
yanagsmasi iso resurs itkilorinin minimuma endirilmosi vo proseslorin optimallasdirilmasi
prinsiplorine osaslanir (Kokkinou va b., 2024). Siini intellekt texnologiyalarinin inkisafi layiho
idaroetmosi sahosindo yeni imkanlar formalasdirmisdir. Al osashi sistemlor bdylik hocmli
molumatlarin analizi, risklorin prognozlasdirilmasi va qorarverms proseslorinin avtomatlagdirilmasi
ticlin genis istifads olunur (Kiani, 2024). Bu texnologiyalar layiho menecerlorina daha doaqiq analitik
naticalar toqdim etmaklo strateji qorarlarin keyfiyyatini artirir. Boytik verilonlor (Big Data) layihalorin
idars olunmasinda real vaxt rejimindo molumatlarin emalina vo tohlilino imkan yaradir (Shen va b.,
2024). Miixtolif monbolordon oldo olunan molumatlarin inteqrasiyasi layiholorin performans
gostaricilorinin qiymatlondirilmasini asanlagdirir. Bunun naticasinds risklor daha erkon morholado
miioyyan edilir vo layihalorin ugur ehtimali yiiksalir.
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Al texnologiyalarinin totbiqi resurs planlagdirilmasi proseslorina do miihiim tosir gostorir.
Avtomatlagdirilmis sistemlor insan resurslariin bolgiisiinii optimallasdirir, biidca risklorini azaldir vo
layiholorin icra miiddotini daha doqiq prognozlasdirmaga imkan verir. Bununla yanasi, siini
intellektin genis totbiqi etik mosololor, molumat tohliikasizliyi vo texnoloji asililig kimi yeni
problemlori do glindoma gatirir. Bulud texnologiyalar1 raqomsal transformasiyanin asas texnoloji
stitunlarindan biri hesab olunur. Cloud osash sistemlor layiho komandalarina cografi mohdudiyyot
olmadan vahid platforma iizorindon omokdasliq etmoys imkan yaradir (Attaran, 2020). Bu
texnologiyalar sonadlorin paylasilmasi, tapsirigqlarin koordinasiyast vo molumatlarin tohliikosiz
saxlanilmas1 baximimdan miihiim istiinliiklor toqdim edir. Ragomsal layihs idaraetmo platformalari
layiholorin monitoringi vo nazarati proseslorini avtomatlagdirir. Jira, Trello, Microsoft Project va
Asana kimi platformalar tapsiriqlarin idara olunmasi, komanda koordinasiyas: vo performans
analizinin aparilmasi iiclin genis istifado olunur (Gemino vo Reich, 2023; Shen vo b., 2024). Bu
platformalar layiho menecerlorine layihonin cari voziyyatini real vaxt rejiminda izlomoyo imkan verir.

Bulud texnologiyalarinin asas tstiinliiklorindon biri ¢eviklik vo miqyaslana bilma xiisusiyyastidir.
Toskilatlar layiholorin hacmine uygun olaraq texnoloji resurslari artirib-azalda bilir vo olave
infrastruktur xorclorini minimuma endirirlor (Attaran, 2020). Bununla yanasi, molumatlarin bulud
sistemlorindo  saxlanilmas1 kibertohliikosizlik risklorini do artirir vo giiclii tohliikesizlik
mexanizmlorinin totbiqini zoruri edir.

Notica

Rogomsal transformasiya miiasir layiho idaroetmosinds idaroetmo prinsiplorini vo i§ proseslorini
yenidon formalasdiran osas strateji istiqamatlordon biri hesab olunur. Aparilmis tohlillor gostorir ki,
rogomsal texnologiyalarin layiho idaroetma sistemloring totbiqi toskilatlarin ¢evikliyini artirir,
idaroetma proseslorini siirotlondirir vo layiholorin daha koordinasiyali sokildo hoyata kegirilmoasina
sorait yaradir (Gobble, 2018; Verhoef vo b., 2021). Siini intellekt, boyiik verilonlor, bulud
texnologiyalar1 vo rogomsal idaraetmo platformalari layiholorin planlasdirilmasi, monitoringi vo risk
analizindo daha daqiq naticalorin aldo olunmasina imkan verir (Shen vo b., 2024; Kiani, 2024).

Arasdirma naticolori onu gostorir ki, stiratlo doyison roqomsal mithitde ananovi layihs idareetmo
modellori avvalki effektivliyini qoruya bilmir. Bu sobobdon Agile, Lean, DevOps vo hibrid idaroetma
yanagmalar1 togkilatlar {i¢lin daha uygun idaroetmo mexanizmlori kimi 6n plana ¢ixir (Kudya vo Cruz,
2023; Aoufi, Schoeman vo Turner, 2022; Kokkinou vo b., 2024). Homin yanasmalar layiholorin
doyison sortloro uygunlasdirilmasini asanlasdirir, qgorarvermo siirotini artirir vo komanda
omokdasligin1 daha effektiv hala gotirir. Bununla yanasi, roqgomsal transformasiya yalniz texniki
yenilonmoa prosesi deyil, hom do toskilati idaroetmo modoniyyastinin vo liderlik modellarinin
transformasiyasi kimi qiymatlondirilmalidir (Gemino va Reich, 2023; Attaran, 2020).

Tadqiqat ¢orgivasindo miioyyon edilmisdir ki, roqomsal transformasiya prosesindo kibertohliikosizlik
problemlori, rogomsal bacariglarin yetarsizliyi, toskilati doyisikliklora gars1 miigavimat va texnoloji
sistemlorin inteqrasiyasi ilo bagli ¢otinliklor asas maneoslor sirasinda yer alir. Bu problemlarin
minimuma endirilmasi li¢lin togkilatlarin uzunmiiddatli rogomsal inkisaf strategiyalar1 hazirlamasi,
omokdaslarin roqomsal kompetensiyalarini giiclondirmasi vo ¢evik idaraetmo mexanizmlorini totbiq
etmosi mithiim shamiyyat dasiyir (Alkhudary vo Gardiner, 2024; Kokkinou va b., 2024).

Yekun olaraq qeyd etmak olar ki, roqomsal transformasiya layiho idarsetmasinin golocok inkisaf
trayektoriyasint miioyyon edon osas amillordon biridir. Miiasir roqomsal idaroetmo modellorinin
totbiqi layiholorin daha operativ, soffaf vo mohsuldar sokildo hoyata kecgirilmosino imkan yaradir vo
togkilatlarin rogabet stiinllylinii giiclondirir. Bu baximdan roqomsal transformasiya yalniz
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texnologiyalarin totbiqi deyil, hom do innovativ idaroetmo diisiincosinin vo davamli inkisaf
strategiyalarinin formalagmasi prosesi kimi doyarlondirilmslidir.
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Maliyyad gostaricilorinin analitik tahlilinds Big Data vo siini
intellektin rolu

I1aha Osadullayeva

Xiilasa. Miiasir iqtisadi miihitda maliyya malumatlarimin hacminin siiratla artmasi va onlarin miixtalif
manbalardan daxil olmast analitik tohlil proseslarini daha miirakkob etmisdir. Onanavi maliyya tohlili
tisullart boyiik hacmli va miixtalif strukturlu verilonlorin emali baximindan mahdud imkanlara malik
oldugundan, yeni texnologiyalarin tatbiqi zarurato ¢evrilmisdir. Bu baximdan Big Data va siini
intellekt texnologiyalari maliyya gostoricilorinin analitik taohlilinda miihiim rol oynayw. Big Data
texnologiyalart miixtolif monbalordon alds olunan genis verilonlor bazasimin toplanmasini,
saxlanmasinit va emalint tomin edir. Bu malumatlar maliyya amaliyyatlari, bazar gostaricilari vo
miistori davranmislarimt ahats edir. Siini intellekt iso bu verilonlor asasinda analitik modellorin
qurulmasina, gizli alagalarin askar edilmasina va daha daqiq prognozlarin verilmasina imkan yaradir.
Xiisusilo masin oyronmasi metodlart maliyya risklorinin qiymatlondirilmasi va qarar gabuletma
prosesinda genis tatbiq olunur. Magalads Big Data va siini intellektin maliyya gostoricilorinin
tohlilinda rolu arasdwrilmis va onlarin totbiq imkanlar: tohlil edilmisdir. Tadgigat naticasinda
miiayyan edilmisdir ki, bu texnologiyalarin istifadasi analizin daqiqliyini artirn; risklorin idara
olunmasini takmillagdirir va qarar qabuletma prosesini daha effektiv edir. Bu isa miiasir maliyya
sisteminda raqabat tistiinliiyii yaradir.

Acgar sozlar: Big Data, siini intellekt, maliyya gostoricilari, maliyya analizi, risklorin idara olunmast,
prognozlasdirma, magin oyranmasi, darin oyronma, maliyya texnologiyalari (FinTech), analitik
modellar
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The Role of Big Data and Artificial Intelligence in Analytical
Analysis of Financial Indicators
Ilaha Asadullayeva
Abstract. In the modern economic environment, the rapid growth in the volume of financial data and
its diversification across multiple sources have made analytical processes more complex. Traditional

financial analysis methods have limited capabilities in processing large-scale and heterogeneous
datasets, which has led to the need for advanced technological approaches.
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In this context, Big Data and Artificial Intelligence (Al) technologies play a significant role in the
analytical evaluation of financial indicators. Big Data technologies enable the collection, storage,
and processing of large datasets obtained from various sources, including financial transactions,
market indicators, and customer behavior. Artificial Intelligence, in turn, facilitates the development
of analytical models, the identification of hidden patterns, and the generation of more accurate
forecasts based on these datasets. In particular, machine learning techniques are widely applied in
financial risk assessment and decision-making processes. This study examines the role of Big Data
and Al in the analysis of financial indicators and evaluates their application potential. The results
indicate that the use of these technologies enhances analytical accuracy, improves risk management,
and increases the efficiency of decision-making processes. Consequently, they provide a significant
competitive advantage in the modern financial system.

Keywords: Big Data, artificial intelligence, financial indicators, financial analysis, risk management,
forecasting, machine learning, deep learning, financial technologies (FinTech), analytical models
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Giris

Miiasir dovrdo qlobal iqtisadiyyatin siiratli inkisafi vo rogomsallasma proseslorinin geniglonmasi
maliyya sektorunda molumatlarin hocminin vo miixtolifliyinin shomiyyatli doracade artmasina sabab
olmusdur. Maliyys bazarlarimin inkisafi vo institutlarin foaliyyotinin genislonmasi maliyyo
molumatlarinin daha kompleks sokildo tohlil edilmasini tolob edir (Mommaoadov, 2019). Bu soraitdo
ononovi maliyyo tohlili metodlari, xiisusilo boylik vo miirokkob verilonlor bazasinin analizi
baximindan, 6z effektivliyini qismen itirir vo daha innovativ yanagmalarin totbiqini zaoruri edir.

Big Data anlayis1 boylik hocmli, yiiksok stiratli vo miixtalif strukturlu verilonlorin toplanmasi,
saxlanmasi vo emalini ohato edon texnologiyalar kompleksini ifads edir (Manyika vo b., 2011). Bu
texnologiyalar vasitosilo maliyys bazarlarinda bas veron doyisikliklor daha genis vo daqiq sokildo
izlonilo bilir. Digor torofdon, siini intellekt texnologiyalari, xiisusilo masin 0yronmosi vo dorin
Oyronma metodlari, bu molumatlarin analizinds vo golocok tendensiyalarin prognozlasdirilmasinda
miithiim rol oynayir (Davenport vo Ronanki, 2018) vo rogomsal texnologiyalarin iqtisadiyyata
inteqrasiyast molumatlarin emalinda yeni metodlarin totbiqino genis imkanlar yaratmisdir (Sliyev,
2021).

Maliyya gostaricilorinin analitik tohlili miiassisalorin maliyyo voziyyatinin qiymatlondirilmasi miiasir
maliyyo menecmentindo maliyys gostoricilorinin sistemli tohlili miisssisolorin somorali idars
olunmasinin asas sortlorindon biri hesab olunur (Abbasov, 2020). Lakin miiasir soraitdo molumatlarin
stiratli artimi1 vo miirokkablogsmasi bu prosesin daha miiasir vo texnoloji osasli yanasmalarla hoyata
kecirilmasini tolob edir. Bu baximdan, Big Data vo siini intellekt texnologiyalarinin maliyys
gostaricilorinin tohliling inteqrasiyast hom nozori, hom do praktiki shomiyyot kasb edir. Moagalonin
osas maqsadi bu texnologiyalarin maliyyo analizindo rolunu aragdirmagq, onlarin totbiq istiqgamatlorini
miisyyanlogdirmak vo miiasir maliyye sisteminds yaratdig iistiinliiklori tohlil etmakdan ibaratdir.
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Maliyya gostaricilorinin analitik tohlili miiassisalorin maliyys voziyyatinin obyektiv qiymoatlondiril-
moasi (Bocharov, 2019), onlarin davamli inkisafinin tomin olunmasi vo strateji gorarlarin qobul
edilmosi baximindan ohomiyyat kasb edir. Ononavi maliyys analiz iisullar1 baslica olaraq tarixi
molumatlara asaslanir vo mohdud sayda gostaricilor tizorindo quruldugundan miiasir dovrdos yaranan
miirokkab iqtisadi proseslori tam sokildo ohato edo bilmir. Xiisusilo boyiik hocmli vo miixtolif
monbolordon daxil olan molumatlarin emali bu metodlarin imkanlarini mohdudlasdirir. Maliyyo
menecmentindo gostaricilorin sistemli tohlili miisssisonin maliyyes dayaniqligmin qorunmasi vo
strateji inkisafinin tomin olunmasinda miihiim rol oynayir (Kovalyov, 2018). Todqiqatin asas mogsadi
maliyya gostaricilorinin analitik tohlilinde Big Data vo siini intellekt texnologiyalarinin rolunu
miloyyonlogdirmak vo onlarin totbiq imkanlarini qiymatlondirmakdon ibarstdir. Bu magsads nail
olmagq ti¢iin asagidaki todqiqat vozifolori miioyyon edilmisdir:

- Boyiik hocmli maliyye malumatlariin siiratli vo effektiv emaly;
- Miixtalif monbalordon daxil olan verilonlorin inteqrasiyas;

- Maliyya risklorinin daha doqiq qiymatlondirilmasi;

- Prognozlasdirma modellarinin tokmillosdirilmasi,

- Qorar gobuletmo prosesinin optimallasdirilmasi.

Big Data texnologiyalarinin maliyya tohlilindas tatbigi. Big Data texnologiyalar1t maliyyo sektorunda
molumatlarin idaro olunmas: {i¢lin yeni imkanlar yaradir. Data mining metodlart miixtalif
monbolordon aldo olunan molumatlarin analizi vo gorar gobuletma prosesinda genis istifado olunur
(Shmueli vo b., 2020). Bu texnologiyalar vasitosilo maliyys gostoricilori yalniz daxili hesabatlar
osasinda deyil, hom do bazar miihiti, roqiblor vo miistori davranislart kontekstinds tohlil olunur. Big
Data-nin osas xiisusiyyatlori — verilonlorin hocmi, siirati vo miixtolifliyi — maliyys analizinds daha
kompleks yanagmalarin totbiqino sorait yaradir. Bu iso maliyyo qorarlarinin daha asash vo obyektiv
sokilda gobul edilmasino imkan verir.

Stiini intellektin maliyya analizinda rolu. Siini intellekt texnologiyalari maliyys molumatlarmin analizi
vo interpretasiyasinda mithiim rol oynayir. Dorin O0yronmo metodlart miirokkab molumat
strukturlarmin analizindo yiiksak daqiqlik niimayis etdirir vo miixtalif sahalords genis totbiq olunur
(Goodfellow vo b., 2016), masin 6yronmasi alqoritmlori iso boyiik verilonlor bazasinda mévcud olan
gizli olagolori vo ganunauygunluglar askar etmoyo imkan verir. Bu iso maliyya gostoricilorinin daha
doqiq qiymatlondirilmoasino gorait yaradir. Siini intellektin osas totbiq saholori agagidakilardir:

- Kredit riskinin qiymotlondirilmasi;

- Maliyya firildaqlarinin askarlanmast;

- Investisiya portfellorinin optimallagdirilmasi;

- Golocok maliyya gostaricilorinin prognozlasdiriimasi.

Bu texnologiyalar vasitoasilo maliyys analizinds subyektiv yanagsmalar minimuma endirilir vo daha
obyektiv naticolor alds olunur.

Prognozilasdirma va risklorin idara olunmasi. Maliyyo gdéstaricilorinin tohlilinde prognozlasdirma
xiisusi ochomiyyat kosb edir. Miiasir soraitdo bazar doyiskonliyinin artmasi miiossisolordon golacok
risklorin ovvolcodon miioyyon edilmasini tolob edir. Korporativ maliyyoado risklorin diizgiin
giymotlondirilmasi miiossisolorin maliyys dayanigliginin tomin olunmasinda osas rol oynayir
(Brealey vo b., 2020). Siini intellekt asasli modellar bu sahadas yiiksok effektivlik gostorir. Bu modellor
vasitasila:
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- Maliyya risklori avvolcodon miioyyaon edilir;
- Bazar tendensiyalar1 analiz olunur;
- Qorar gobuletmo prosesi daha daqiq qurulur.

Beloliklo, prognozlasdirma modellorinin totbigi miisssisalorin maliyyo sabitliyinin tomin olunmasina
miihiim t6hfs verir.

Big Data va siini intellektin inteqrasiyasi. Big Data v siini intellekt texnologiyalarinin iqtisadiyyatda
tatbiqi miiasir idaraetma modellarinin inkisafina shomiyyatli tosir gdstorir (Cherniak, 2021). Big Data
boyiik hocmli molumat bazasini tomin edir, siini intellekt iso bu molumatlarin analizi {i¢iin effektiv
alotlor toqdim edir. Bu inteqrasiyanin asas stiinliiklori:

- Analitik proseslorin avtomatlasdirilmast;

- Qorar gobuletms siiratinin artirilmast;

- Analiz naticalorinin doqiqliyinin yiiksaldilmasi;
- Insan faktorundan asililigin azalmas.

Miiasir maliyyo institutlart bu texnologiyalardan istifado etmoklo rogabat gabiliyyatlorini artirir vo
daha effektiv idaraetmao sistemlori formalasdirirlar.

Notica

Aparilan todqiqat gostorir ki, miiasir maliyye miihitindo molumatlarin hocminin siirotlo artmasi
ononavi maliyys analiz metodlarinin imkanlarini mohdudlasdirir vo yeni texnoloji yanasmalarin
totbiqini zoruri edir. Big Data vo siini intellekt texnologiyalarinin maliyys gdstoricilorinin analitik
tohliline inteqrasiyasi bu sahads keyfiyyotco yeni morholonin formalagmasina sabob olmusdur. Bu
texnologiyalar boyilik hocmli vo miixtolif monbolordon daxil olan molumatlarin operativ emalini
tomin etmokls maliyys analizinin daqiqliyini va etibarliligini1 shomiyyatli doracads artirir.

Tadqiqat naticolori gostorir ki, siini intellekt asasli analitik modellor maliyyo gostoricilori arasinda
gizli slagalorin miisyyon edilmosing, bazar tendensiyalarinin daha doqiq prognozlasdirilmasina vo
risklorin erkon morholods askarlanmasina imkan yaradir. Xiisusilo magin 6yronmasi vo dorin dyronmao
metodlarinin totbiqi kredit risklorinin qiymotlondirilmasi, investisiya portfellorinin optimallas-
dirilmast vo maliyys firildaglarinin askar edilmosi sahalorindo miihiim {istiinliikklor yaradir. Bu iso
miiossisalorin maliyyoe dayanigliginin qorunmasina v strateji qorarlarin daha asaslandirilmis sokildo
gobul edilmosino sorait yaradir. Eyni zamanda, Big Data vo siini intellekt texnologiyalarinin birgo
totbiqi analitik proseslorin avtomatlasdirilmasina, qorar qabuletmo siiratinin artirtlmasia va insan
faktorundan asililigin azalmasina imkan verir. Big Data yanasmalari iqtisadi modellorin daha doqiq
qurulmasina vo statistik analiz imkanlarinin genislonmosina sorait yaradir (Varian, 2014). Bu
yanagsma miiossisoloro bazar doyisikliklorino daha ¢evik reaksiya vermok vo roqabot gabiliyyatini
artirmaq imkani yaradir. Bununla yanasi, bu texnologiyalarin totbiqi yiiksok texniki infrastruktur,
ixtisasli kadr potensiali vo molumat tohliikasizliyi todbirlorinin giiclondirilmasini tolob edir.

Belaliklo, Big Data vo siini intellekt texnologiyalarinin maliyya gostoricilorinin analitik tohliline
totbiqi miiasir maliyyo idaroetmasinin somaraliliyini artiran asas amillordon biri kimi ¢ixig edir vo
golocokdo bu istigamotds aparilacaq todqiqatlarin daha genis empirik modellor osasinda inkisaf
etdirilmosi magsadouygun hesab olunur.
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Siini intellekt vo data analitikanin miiasir comiyyatdd
gorarvermay? tasiri

Duygu Hoasanli

Xiilasa. Miiasir dovrda siini intellekt va data analitika qararverma proseslarinin tokmillosdirilmasinda
miihiim rol oynayir. Bu texnologiyalar boyiik hacmli malumatlarin qisa miiddatds emalina, tahlilino
va daha diizgiin qararlarim qabul edilmasina imkan yaradir. Biznes, sahiyya, tahsil, maliyya va dovlat
idaragiliyi sahalorind> onlarin tatbiqi idaraetmonin samoraliliyini artiriv, risklori azaldir va
resurslardan daha rasional istifadani tomin edir. Siini intellekt prognozlasdirma, avtomatlagdirma va
alternativ qoarar variantlarinin taqdim olunmasinda genis istifado olunur. Data analitika isa
malumatlarin strukturlagdiriimasi, tendensiyalarin miiayyanlaosdirilmasi va strateji planlagdirmada
miihiim ahomiyyat daswir. Bununla yanasi, moalumat tohliikasizliyi, etik problemlar va insan
faktorunun rolu kimi masalolor do aktualligini qoruyur. Natica etibarila, siini intellekt va data
analitika miiasir comiyyatda qararverma proseslorini daha cevik, daqiq va effektiv hala gatiron asas
texnoloji vasitalardan biridir.

Acgar sozlar: siini intellekt, data analitika, gararverma, boyiik verilonlar, idaraetma, innovasiya
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Artificial Intelligence and Data Analytics In Modern Society:
Their Impact On Decision-Making

Duygu Hasanli

Abstract. In the modern era, artificial intelligence and data analytics play a crucial role in improving
decision-making processes. These technologies enable the rapid processing and analysis of large
volumes of data, leading to more accurate and effective decisions. Their application in business,
healthcare, education, finance, and public administration enhances management efficiency, reduces
risks, and ensures more rational use of resources. Artificial intelligence is widely used in forecasting,
automation, and providing alternative decision options. Data analytics is essential for structuring
information, identifying trends, and supporting strategic planning. However, issues such as data
security, ethical concerns, and the role of the human factor remain relevant.
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Consequently, artificial intelligence and data analytics are key technological tools that make
decision-making in modern society more flexible, accurate, and efficient.
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Giris

Miiasir diinya siirotli texnoloji inkisaf dovriinii yasayir vo bu inkisafin morkezindo informasiya
texnologiyalar1 dayanir. Xiisusilo siini intellekt vo data analitika son illordo comiyyatin biitlin
saholorindos ciddi doyisikliklora sobab olan asas innovativ istigamotlor kimi formalagmisdir. Boyiik
hocmli molumatlarin toplanmasi, saxlanmasi vo emali imkanlarinin artmasi naticasindo qorarvermo
proseslori artiq ononovi yanasmalardan uzaqlasaraq daha elmi, doqiq vo molumat osasli xarakter
almisdir (Abdullayeva, 2020). Siini intellekt texnologiyalar1 insan diisiinco vo davranis modelini
toglid edorok molumatlarin Gyronilmesi, analiz edilmasi vo notico ¢ixarilmast kimi proseslori
avtomatlagsdirmaga imkan yaradir. Data analitika iso miixtalif monbalordon alds olunan moalumatlarin
sistemlogdirilmasi vo homin molumatlar asasinda tendensiyalarin miisyyonlasdirilmasi funksiyasini
yerina yetirir. Bu iki sahonin birgs totbiqi noticasinds idaraetmo proseslorinds daha optimal gorarlarin
gobul edilmosi miimkiin olur (Bogoviz, 2020). Hazirda siini intellekt vo data analitika biznes
sektorunda roqabot strategiyalarinin miioyyonlosdirilmosinds, sohiyyo sahasindo xostoliklorin
diagnostikasinda, tohsil sistemindo fordi Oyronmo yanagsmalarinin totbiqindos, eloco do dovlot
idarogiliyindo ictimai xidmatlorin somorsliliyinin artirllmasinda genis istifado olunur. Bu
texnologiyalar qorarverma prosesini sadoca siiratlondirmir, hom do onun keyfiyyatini artiraraq daha
diizgiin naticalor alds edilmasina gorait yaradir.

Bununla yanasi, bu inkisaf proseslori bir sira yeni ¢agirislar da meydana ¢ixarir. Molumatlarin
tohliikasizliyi, soxsi malumatlarin qorunmasi, etik normalarin tomin olunmasi vo insan faktorunun
rolu kimi masalolor miiasir dovrde xtisusi aktualliq kosb edir. Eyni zamanda, texnologiyalarin siiratli
inkisafi omok bazarinda doyisikliklora sobab olur vo yeni bacariqlara ehtiyaci artirir (Goodfellow vo
b.,2016).

Umumilikdo, siini intellekt vo data analitika miiasir comiyyetin inkisafinda miihiim rol oynayan,
gorarvermao proseslorini daha ¢evik, doqiq vo somorali hala gatiron asas texnoloji amillordon biri kimi
cix1s edir vo golocakds bu tasirin daha da artacagi prognozlasdirilir.

Tadgiqat

Bu moqalonin hazirlanmasinda siini intellekt vo data analitikanin miasir comiyyotdo qorarvermo
prosesing tasirinin kompleks sokildo Oyronilmosi mogsadilo miixtalif elmi-todqigat metodlarindan
istifado olunmusdur. Todqigatin metodoloji osast informasiya texnologiyalar1 sahosindo qgobul
olunmus timumi elmi prinsiploro, sistemli yanagsmaya vo analitik tohlil iisullarina osaslanir (Hamilton
vo b., 2016). 1k névbodo, mdvzu ilo bagh méovcud elmi odobiyyatin, beynalxalq vo yerli
aragdirmalarin, elmi moqalslorin vo hesabatlarin kontent tohlili aparilmigdir. Bu yanagma siini
intellekt vo data analitika anlayiglarinin nazari ssaslarinin, onlarin inkisaf marhalslarinin va totbiq
sahalorinin sistemli sokildo Oyronilmesine imkan vermisdir. Eyni zamanda, miiqayisali tohlil
metodundan istifado edilorak siini intellekt vo data analitikanin miixtslif sahslorde — biznes, sohiyya,
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tohsil vo dovlat idarogiliyindo — totbiq xiisusiyyatlori miiqayise olunmusdur. Bu metod vasitosilo
onlarin gorarvermo prosesino tosir doracosi vo effektivlik gostoricilori arasinda oxsarliq vo forgler
miloyyan edilmisdir (Haciyeva, 2023).

Analitik vo mantiqi imumilesdirmo metodlar1 vasitasilo aldo olunan moalumatlar sistemlosdirilmis,
stini intellekt asasl qorarverma modellorinin istiinliiklori vo mohdudiyyatlari qiymatlondirilmisdir.
Bununla yanasi, tosviri tohlil metodu istifado edilorok real praktik niimunolor osasinda
texnologiyalarin totbiq mexanizmlori izah edilmisdir (Kaplan vo Haenlein, 2019). Todqiqatda sistem
yanagma prinsipi da tatbiq olunmusdur. Bu yanasma siini intellekt vo data analitikanin takca texnoloji
bir alot kimi deyil, ham do sosial, iqtisadi vo idareetmo sistemlorinin torkib hissasi kimi
aragdirilmasina imkan vermisdir.

Siini intellekt vo data analitika miiasir comiyyatin inkisafinda doniis yaradan on miihiim texnoloji
istiqgamotlordon biri kimi ¢ix1s edir. Informasiya texnologiyalarnin siirotli inkisafi noticosindo artiq
goerarverma proseslari anonavi intuisiya vo mohdud molumatlara asaslanan yanagsmadan uzaqlasaraq,
boyiik verilonlorin tohlili vo intellektual sistemlor tizorindo qurulan elmi asasli models kecid etmisdir.
Bu kecid idaroetmonin biitiin saholorindo — iqtisadiyyat, sohiyyo, tohsil, sonaye vo dovlot
strukturlarinda — daha somorali vo doqiq gorarlarin gobuluna sorait yaratmisdir (Mishra vo Koehler,
2006). Siini intellekt insan intellektinin bozi funksiyalarini toqlid edon vo 0yronmo, analiz etmo,
prognoz verma qabiliyyotino malik sistemlor toplusudur. Bu sistemlor masin dyronmoasi vo dorin
Oyronmo alqoritmlori vasitosilo  boyiik hocmli molumatlar {izorindo isloyorok  gizli
qanunauygunluqlart miisyyon edir vo qgorarvermo {igiin alternativ variantlar toqdim edir. Data
analitika iso mixtolif monbolordon toplanmis strukturlagdirilmis vo strukturlasdirilmamis
molumatlarin emali, tohlili vo interpretasiyasi prosesidir. Bu iki sahanin birgo foaliyyati naticasindo
molumat osasl idarsetmo modeli formalagir (Murphy, 2022).

Miiasir biznes miihitinds siini intellekt vo data analitika rogabot iistlinliiyiiniin asas vasitolorindon
birino ¢evrilmisdir. Sirkotlor bu texnologiyalar vasitosilo miistori davraniglarini analiz edir, bazar
tendensiyalarini prognozlagdirir vo daha effektiv marketing strategiyalar1 hazirlayir. Eyni zamanda,
risklorin idars olunmasi, maliyya planlasdirilmasi vo mohsuldarligin artirilmasi kimi sahslords do bu
texnologiyalarin rolu avazsizdir. Data analitika biznes proseslorinin optimallagdirilmasina imkan
verarak qorarlarin daha obyektiv va statistik asasli olmasini tomin edir.

Sohiyyo sektorunda siini intellekt tibbi diagnostikanin daqiqliyini artirmaqda miihiim rol oynayir.
Xiisusilo rentgen, MRT vo digor tibbi goriintiilorin analizi, xostaliklorin erkon morholodo agkar
edilmosi vo fordilogdirilmis miialico planlarinin hazirlanmast bu texnologiyalarin osas totbiq
saholorindondir. Data analitika iso xosto axiinin idars olunmasi, xostoxana resurslarinin boliisdiiriil-
masi vo sohiyys xidmatlorinin optimallasdirilmast li¢lin genis istifado olunur. Bu yanasma sohiyyo
sisteminin hom keyfiyyatini, hom ds operativliyini artirir.

Tohsil sisteminda siini intellekt fordi 6yronmo modellarinin totbiqine imkan yaradir. Tolobalorin bilik
soviyyasi, Oyronma tempi vo ehtiyaclar1 analiz edilorok onlara uygun todris proqramlari hazirlanir.
Data analitika isa tohsil naticalorinin qiymatlondirilmasi, tadris prosesinin monitoringi vo idarsetma
goerarlarinin tokmillagdirilmasi {i¢iin istifads olunur. Bu texnologiyalar tohsil prosesini daha gevik,
effektiv vo sagird morkozli edir.

Dovlat idaragiliyindao siini intellekt vo data analitika ictimai xidmotlorin avtomatlagdirilmasi, votondas
miiracistlorinin operativ cavablandirilmasi vo strateji planlasdirmanin hoyata kegirilmosi ii¢lin genis
totbiq olunur. Bu sistemlor gorarverma prosesini daha soffaf vo molumat osasli edir, eyni zamanda
dovlat resurslarinin daha somarali idars olunmasina imkan verir.
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Sonaye va istehsal sahoalorinds iso siini intellekt texnologiyalar1 avtomatlasdirilmis istehsal xatlorinin
idara olunmasi, texniki nasazliqlarin avvalcadon prognozlasdirilmas: vo mohsuldarligin artirilmasi
ticlin istifado edilir. Data analitika vasitasilo istehsal proseslorinin optimallasdirilmasi vo xarclorin
azaldilmasi miimkiin olur. Bununla yanasi, bu texnologiyalarin genis totbiqi bir sira problemlori do
ortaya c¢ixarir. Molumatlarin tohliikosizliyi vo moxfiliyi, soxsi molumatlarin qorunmasi, alqoritmik
gorazlilik vo etik normalarin tomin olunmasi miiasir dovrds ciddi miizakiro mévzusudur. Homginin,
avtomatlagdirma proseslorinin artmasi omok bazarinda doyisikliklora sabab olur vo bozi sahalordo
insan omoyino ehtiyaci azaldir, eyni zamanda, yeni rogomsal bacariqlara tolobati artirir (Pettersson,
2021).

Siini intellekt vo data analitikanin qorarvermoa prosesina tosiri tokco texnoloji iistiinliiklorle
mohdudlagmir, eyni zamanda, idaroetmo modoniyyatindo vo toskilati strukturlarda da ciddi
doyisikliklor yaradir. Miiasir toskilatlar artiq gorarlar1 yalniz rohbor heyatin tocriibasine asaslanaraq
deyil, molumatlara asaslanan analitik sistemlorin verdiyi noticolor asasinda gobul etmoys lstiinliik
verirlor. Bu modeldo asas mogsod subyektiv yanasmalari minimuma endirmok vo obyektiv
molumatlara asaslanaraq an optimal qorar1 se¢mokdir. Siini intellekt sistemlari bu prosesds bdyiik rol
oynayaraq miixtalif ssenarilori modellosdirir, risklori hesablayir vo miimkiin naticalori avvalcadon
prognozlasdirir. Data analitika iso homin naticolorin vizuallagdirilmasi vo qgorarvericilor tigiin daha
anlasilan formaya salinmasini tomin edir (Russell vo Norvig, 2021). Bundan olavs, siini intellektin
totbiqi real vaxt rejimindo gorarvermo imkanlarin1 da genislondirir. Masalon, maliyyo sektorunda
bazar doyisikliklori saniyolor orzindo analiz edilir vo investisiya qorarlari avtomatik sistemlor
vasitasilo verilir. Eyni zamanda, logistika sahosindo marsrutlarin optimallagdirilmasi, ¢atdirilma
proseslorinin siiratlondirilmasi va xarclorin azaldilmas: siini intellekt asasli sistemlorin kdmaoyi ilo
hoyata kegcirilir (Tarasov, 2020).

Data analitika iso boyiik verilonlorin yalniz toplanmasi deyil, hom do onlarmm monali informasiya
halina gotirilmosi funksiyasini yerina yetirir. Miixtolif monbolordon daxil olan strukturlasdirilmamis
molumatlar tohlil edilorok gorarvericilors strateji iistlinliik qazandiran naticolor toqdim edilir. Bu,
xuisusilo boylik toskilatlarda idaroetmo effektivliyini ohomiyyatli doracods artirir. Sosial sahado do bu
texnologiyalarin tosiri getdikco artir. Sosial gsobokolords istifadogi davraniglarinin analizi, ictimai
royin Oyronilmasi vo trend prognozlari siini intellekt vasitosilo hoyata kegirilir. Ddvlotlor bu
molumatlardan istifads edarak sosial siyasatlorin daha diizgiin planlagdirilmasini tomin edirlor. Bu iso
idaroetmodo daha yiiksok soffafliq vo effektivlik yaradir (Suleymanov, 2019).

Beloliklo, siini intellekt vo data analitika miiasir comiyyotdo gorarvermo prosesini yalniz texniki
baximdan deyil, hom do idarosetmo, sosial vo iqtisadi baximdan transformasiya edon osas giic kimi
¢ix1s edir vo bu tosirin golocokds daha da darinlesocayi prognozlasdirilir.

Notica

Siini intellekt vo data analitika miiasir comiyyatdo gorarverms proseslorinin keyfiyyotco yeni
morhaloya kegidini tomin edon osas texnoloji amillordon biri kimi ¢ix1s edir. Aparilan timumi tohlillor
gostarir ki, bu texnologiyalar boyiik hocmli molumatlarin emali vo analizi vasitosilo daha doaqiq,
siiratli vo obyektiv gorarlarin gobul edilmosino sorait yaradir. Bu iso idaroetmo proseslorindo
somoaroliliyin artirilmasina, risklorin azaldilmasina vo resurslardan daha optimal istifadoys imkan
verir. Miixtalif saholordo — biznes, sohiyyo, tohsil vo dovlot idaragiliyinds — siini intellekt vo data
analitikanin totbiqi qerarvermo mexanizmlorini shomiyyatli deracade doyismisdir. Bu texnologiyalar
yalniz moveud voziyystin tohlilino deyil, hom do golocok tendensiyalarin prognozlagdiriimasina
imkan verorok strateji planlasdirmani daha effektiv hala gotirmisdir. Bununla yanasi, bu
texnologiyalarin genis totbiqi miioyyon ¢agirislar da yaradir. Molumat tohliikasizliyi, etik problemlor,
soxsi molumatlarin qorunmasi vo insan faktorunun rolunun diizgiin balanslagdirilmasi miihiim
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mosalalor kimi diggat morkazinds qalir. Siini intellekt vo data analitika miiasir dovrda gorarverma
proseslorini daha elmi osasli, ¢evik vo effektiv edon asas vasitolordir vo onlarin inkisafi golocokds
comiyyatin biitlin saholorindo daha dorin transformasiyalara sobob olacaqdir.
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