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UoT 327 DOI: 10.30546/9878.2026.1.012.1060

DETERMINING THE GEOGRAPHICAL AND POLITICAL LOCATION
OF GEORGIA AND ITS TRANSIT FUNCTION

PhD in International Relations Mamia Balakhadze
https://orcid.org/0009-0006-6080-7246
David Aghmashenebeli National Defence Academy, Georgia
mamiabalakhadze@yahoo.com

Abstract. The paper examines the impact of Georgia’s geopolitical and geographical location on
the country’s political role and economic development. The aim of the research is to analyze Georgia’s
geopolitical position as a strategic transit state whose location determines its political, economic, and
energy functions between Europe and Asia. The study is based on the theoretical framework of
geopolitical analysis and employs historical-geographical and comparative analytical methodologies.
This approach includes the examination of historical sources, statistical data, and major international
transport and energy projects such as the Middle Corridor, Baku-Thilisi-Ceyhan pipeline, and
TRACECA.

The findings reveal that Georgia’s geographical position has historically defined its foreign policy
orientation and, in the context of modern globalization, has transformed the country into a key transit
hub within the Europe—Asia network. The research identifies the main factors influencing the growth of
Georgia’s transport and energy potential through a comparative assessment of competing corridors
(Northern and Southern routes). The study concludes that Georgia’s geopolitical location represents a
critical national resource whose effective utilization requires infrastructural advancement, energy
integration, and strengthened regional cooperation, contributing to the country’s economic resilience
and international standing.

Keywords: Geopolitics, Georgia’s location, transit function, Middle Corridor, geostrategic
development

Introduction

In contemporary international relations, geopolitical location remains one of the defining factors
in state development. In the era of globalization, economic integration, and strengthening of trade and
transport connections, the significance of strategically located countries is substantially increasing.
Georgia, as a state situated at the crossroads of Europe and Asia, occupies a distinctive place in the
regional and global geopolitical context.

Georgia's geographical location has historically determined its fate - both in political and economic
development. The country has perpetually found itself within the sphere of interests of great empires
and powerful states, which frequently became a cause of political instability. However, in the 21st
century, this geopolitical reality has transformed into an opportunity - Georgia has become a significant
transit corridor connecting Europe with Central Asia and the Far East.

In the post-Soviet period, particularly since the 1990s, changes in international politics have
created a new reality in the Caucasus region. Against the backdrop of diversification of global trade
routes, energy security issues, and geopolitical tensions, Georgia's transit potential has become the focus
of international attention.

The relevance of the research is determined by several factors: firstly, recent geopolitical
changes, particularly the Russia-Ukraine war, have made the search for new alternative transport routes
urgent for Europe. Secondly, China's Belt and Road Initiative has significantly increased the importance
of the Middle Corridor. Thirdly, Georgia's strategic partnership with Azerbaijan and Turkey creates a
unique opportunity for regional economic integration.
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The aim of the research is to provide a comprehensive analysis of Georgia's geographical-
political location and to assess the role of its transit function in the country's economic development.
The study examines Georgia's geopolitical position from a historical perspective, analyzes existing
transport infrastructure, evaluates competitive routes, and investigates future development prospects.

The research objectives are: theoretical understanding of the geopolitical concept and Georgia's
geographical location; analysis of the historical development of Georgia's transit potential; comparative
assessment of the Middle Corridor, Northern Route, and other alternatives; examination of the role of
energy, railway, and port infrastructure; identification of contemporary challenges and development
perspectives.

The study draws upon both Georgian and foreign academic literature, reports from international
organizations, and statistical data, which ensures the scholarly depth and practical value of the research.

Research Methodology. The methodology of this research is based on the theoretical framework
of geopolitical analysis and employs historical-geographical and comparative-analytical approaches.
The study integrates both theoretical and empirical methods, enabling an in-depth examination of
Georgia’s geographical position and its transit function within historical and modern global contexts.
The methodological framework relies on the following key principles:

1. Geopolitical analysis — assessing the influence of Georgia’s geographical location on its
foreign and economic policies, taking into account the geostrategic dynamics of international relations.

2. Historical-geographical approach — analyzing the historical stages of Georgia’s political and
economic development through the lens of its geographical position.

3. Comparative analysis — comparing Georgia’s transit potential with other regional transport
corridors (Northern, Southern, and Middle Corridors) to evaluate competitive advantages and existing
challenges.

4. Documentary and statistical analysis — utilizing reports from international organizations
(World Bank, European Union, TRACECA, BP, etc.), official statistical data, and academic publications
to assess the level of Georgia’s transport and energy potential.

5. Synthetic approach — summarizing and interpreting the obtained data within the broader
context of global geopolitical processes.

By applying this methodological framework, the research provides a comprehensive evaluation of
Georgia’s geopolitical location, identifies its transit and economic significance, and highlights the
country’s competitive advantages in both regional and international dimensions.

Main Part

Discussion and Results. The political concept that examines how a state's location, territorial and
spatial features, and specific historical contexts influence its actions is known as geopolitics. This
concept emerged around the turn of the 19th and 20th centuries and has been utilized by states to pursue
their ambitious goals. Since the 20th century, international politics has become increasingly dynamic
and unpredictable, enhancing the significance of geopolitics for nations and amplifying the influence of
geopolitical factors on foreign policy. For many countries, leveraging their own geopolitical location
has become crucial for long-term economic and political aspirations. Conversely, countries with less
favorable geopolitical positions often seek to establish their place in foreign policy through technical,
economic, or military-political strategies (military alliances, blocs, creation of bases) [1].

The geopolitical location of a country significantly influences its role and function within
international politics and the global economy. Geopolitics encompasses more than just the geographical
environment, landscape, and natural resources; it has evolved into four main categories of complex
components that determine a nation's geopolitical integrity:

1. Geographical location;

2. Political system;

3. Foreign orientation of the state;

4. Socio-economic parameters (including national culture, mentality, and traditions).

10
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Among these factors, geographical location remains the most influential, as it has historically
affected countries differently compared to other parameters. Some states mitigate the disadvantages of
their geographical location by joining international alliances, unions, and organizations, thereby
enhancing their significance in relations with other nations. The development of a nation and the process
of state formation occur within a specific geographical area, which nations have gradually moved
through over the centuries. This defined area ultimately becomes the borders of the state. These elements
have played a crucial role in shaping the political and economic development of Georgia over the
centuries [2].

The geographical location of Georgia has always played a crucial role in shaping its past, present,
and future. Situated at the crossroads of Europe and Asia, Georgia holds significant global importance
in the region. This strategic location has led to considerable discussion among scholars regarding its
geopolitical significance, resulting in a range of opinions. Georgia's position influences not only the
development of strategic partnerships but also the emergence of adversaries in the region. Great powers
have varying interests in Georgia, making it a key player due to its geography. One notable figure in the
study of geopolitics, Sir Halford Mackinder, who is regarded as one of its founders, highlighted
Georgia's advantageous location. According to Mackinder, the center of the world is the Eurasian
continent, with the Caucasus at its heart. In 1919, the publication "Democratic Ideals and Reality" stated,
“He who controls Eastern Europe and the Caucasus dominates the entire Eurasian continent.” Historian
Ivane Javakhishvili observed that the geopolitical importance of the Caucasus increased for the Russian
Empire as it expanded its imperial ambitions. Notably, Peter the Great had significant economic interests
in Persia and sought access to the Indian Ocean. The conquest of the Caucasus marked the beginning of
Russia's involvement in the region [3].

Georgia's geopolitical location has always placed it at the center of attention for great powers,
leading to various intentions directed towards the country. This strategic position has often been a source
of political instability, impacting not only Georgia but also the entire Caucasus region. The countries
within the Caucasus share a rich historical heritage, which some scholars refer to as "Caucasian
specificity.” As a result of their strategic location, Georgia and the Caucasus have often become hostages
to the interests of powerful states. The concept of "Caucasian specificity” is typically described by
several key aspects: it serves as a crossroads between Europe and Asia, acts as a hub for trade and
strategic interests, and functions as a pivotal stronghold within a complex web of powerful nations [3].

Throughout its history, Georgia has faced constant attacks from various empires, which have
profoundly influenced its geopolitical orientation. States in the Caucasus, including Georgia, have often
found their foreign policies shaped not by their own choices, but by environmental factors and the
prevailing international agenda. Historical experiences demonstrate that larger powers have consistently
sought to dominate smaller neighboring states, expanding their spheres of influence and thereby
restricting the ability of those smaller states to pursue independent policies. Georgia has historically
pursued a pragmatic and adaptable foreign policy, with the primary objective of preserving and
maintaining its sovereignty. To achieve this, Georgia has navigated its political course in line with the
regional international order. Since the 1990s, a new international order has emerged with significant
shifts taking place, leading to the dissolution of the previous bipolar structure [4].

The changes in international politics after the 1990s were primarily geostrategic, influenced by
global political dynamics. The collapse of the Soviet Union resulted in significant political shifts across
Eastern Europe, leading to the emergence of many independent states. This transformation also brought
about changes in European security policy. These developments laid the groundwork for Georgia's
national independence in 1991. However, the independence of countries in the Caucasus was quickly
followed by a resurgence of historically rooted issues, resulting in a clash of new geopolitical and
geostrategic interests in the region. This led to political and economic instability [5].

After the collapse of the Soviet Union, the Russian Federation was reluctant to relinquish control
over the Caucasus region. It actively supported the development of separatist movements there, leading
to territorial conflicts in Georgia, in which Russia became involved. As a result, Russia occupied the

11
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Georgian regions of Abkhazia and Samachablo. The resolution of this conflict remains one of the most
challenging issues to address. Due to changing geopolitical dynamics and various circumstances,
Georgia sought to clarify its geopolitical orientation and became a member of the Commonwealth of
Independent States [5].

In 1994, Georgia experienced a resurgence of political and economic instability, reminiscent of its
historical cycles. This situation raises an important question: What role does Georgia's geopolitical
location play today in the realization of its national strategic interests? Does this location contribute to
political instability, or does it serve as a foundation and guarantor of the country's interests in the global
economic landscape? Addressing these questions involves various factors and potential developments.
Initially, it is crucial to define what constitutes a geopolitically favorable location for economic growth,
as this location can be seen as a significant resource opportunity. This concept was first introduced into
the political decision-making process by Eduard Shevardnadze. During a Russia-Georgia conference, he
stated: "We consider Georgia's geopolitical location to be an important resource potential, which is
expressed in its role as a transport corridor connecting the countries of Europe and Asia™ [5].

Georgia's geographical location, along with its diverse relief and landscape, creates favorable
conditions for the development of a transmodal communication network. The land, sea, and air routes
passing through Georgia provide European states with convenient pathways for communication with
Asia and vice versa. In terms of transit corridors, Georgia maintains strong and strategic relations with
neighboring countries such as Azerbaijan and Turkey, which play a crucial role in ensuring regional
stability. Additionally, states around the Black Sea and in Central Asia are interested in the functionality
of the Eurasian transport corridor. Georgia’s unique geopolitical position allows it to serve as a transit
hub connecting Europe and Asia, forming an economic, cultural, and political bridge in the region.
Historically, this role was supported by the Silk Road; however, various political changes around the
world disrupted its operation, leading to political instability not only for Georgia but also for the entire
Caucasus region [3]

For Georgia, leveraging the function and significance of its transport corridor is crucial for
enhancing the international economic landscape and establishing a stable security environment in the
region. Western partners view the development of the Eurasian Continental Transport Corridor as a key
strategic issue in their relations with Georgia. Since 1991, the European Union has emphasized the
importance of this transport corridor, leading to the development of the TACIS program on its initiative
[6].

After reviewing some historical context, it's essential to discuss Georgia's transit potential in
greater detail. The foundation of the Georgian transport corridor was established in the 1990s through
projects initiated by Europe. The first significant initiatives were the “Interstate Transportation of Oil
and Gas in Europe” and the “Transport Corridor Europe-Caucasus-Asia.” The importance of these transit
corridors is heightened by European countries' efforts to replace the Russian energy system with
alternative routes. This project includes the transportation of dry cargo and oil from the Southern Turkish
Corridor and Central Asia, which also traverses Georgian territory [7].

In terms of utilizing the transport corridor, it is crucial to leverage the potential of the railway, as
the share of transit cargo is increasing compared to previous years. However, there are certain challenges
to its full development, primarily caused by external factors. The volume of cargo processed by the ports
of the Black Sea basin-specifically Poti, Supsa, and Batumi — is also on the rise. According to the World
Bank, the potential transit flows actually exceed the current volume being transported through the
Caucasus Transit Corridor. Statistical data analysis reveals that, for cargo arriving from or departing to
Central Asia, only 22% of potential dry bulk cargo and 10% of potential containerized transit cargo
currently pass through Georgia. Georgia's transport transit is structured as follows [8]:

— Total cargo transported by land road: 60%

— Georgian Railways: 75%

— Volume of cargo transported by Georgian ports: 80%
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The two primary transit corridors from Georgia to Central Asia are the Southern Corridor, which
passes through Iran, and the route through Baltic Sea ports via Russia and Ukraine. Regarding
containerized cargo exports, there are three distinct competing corridors [8].

1. Georgia, Poti — Caucasus Transit Corridor;

2. Iran, Bandar Abbas Port Southern Corridor;

3. Turkey, Land Transportation from Istanbul Port through Georgian Territory.

A schedule of certain priority routes has been established, focusing on cost and time savings.
According to analytical data, the transportation cost and time are lowest when shipping from the port of
Bandar Abbas to Baku. Poti is the second best option in terms of costs, with no difference in transit time
compared to Bandar Abbas. Istanbul ranks third regarding costs. It is important to note that companies
and carriers do not consider only cost and time when selecting routes. They may prioritize more
expensive options based on other factors such as the infrastructure of the transport corridor, visibility,
seasonal transportation conditions, customs clearance procedures, and more [9].

The transit routes described have the following characteristics: Istanbul has high cargo visibility
and road reliability, along with distinguished road transportation services. Georgia offers simplified
procedures and better predictability for border crossings. Additionally, the port of Poti has the potential
to provide intermediate alternatives regarding cost and reliability [10].

The three corridors (Caucasus Transit Corridor, Novorossiysk, and Baltic Sea Basin) utilize
different transportation locations and are characterized by the significance of integrated transit
management along the Caucasus Transit Corridor. This corridor connects to three key global ports: a
port on the US East Coast (Baltimore), a major central port in the Far East (Shanghai), and an important
sea gateway in the Mediterranean (Valencia, Spain).

The Baltic Sea ports have a distinct advantage when it comes to the transit of non-oil products, as
they provide shorter distances between European ports and those in the Baltic states. This advantage is
further enhanced by common tariffs and customs services. Additionally, new routes and infrastructure
projects are being explored to assess the potential of the Caucasus Transit Corridor for increasing transit
shipments. The studies highlight several key directions for the Caucasus Transit Corridor (CTC) to
become the primary transit route. To achieve this, the following challenges must be addressed: 1) a 10%
reduction in freight turnover tax; 2) a decrease in transit time by one week; and 3) improved reliability.
Once these challenges are resolved, the corridor will become a more attractive and competitive option
for European countries. This, in turn, may lead to increased income, heightened geopolitical significance
for Georgia, reduced export-import costs, and an overall boost in GDP growth [11].

Due to its geographical location, Georgia was considered part of the “Silk Road”. The country has
experience in serving as an international transit corridor. Currently, one of the key transport routes
connecting Europe and Asia is known as the “Middle Corridor.” However, it faces competition from the
“Northern Corridor,” which links China to Europe via Russia. The significance of the ‘“Northern
Corridor” has grown even more during the COVID pandemic, as Chinese investments have expanded
rail transportation through Russia. 2020 was a significant year, as a substantial amount of cargo was
transported along the Northern Route, which connects China, Kazakhstan, Russia, Belarus, and Europe.
Dozens of block trains transported goods along this route every day. Issues with maritime transportation
further increased the importance of the Northern Route. One of its key advantages is that it primarily
traverses a single country (Russia) and relies solely on railways, unlike the Middle Corridor, which
involves a combination of sea and land transport, as well as compliance with the laws and interests of
multiple countries [12].

The advantages of the "Northern Corridor"” were evident between 2019 and 2022, as this route was
primarily used for transporting cargo from China to Europe. However, political events significantly
impact international trade. Russia's invasion of Ukraine created an urgent need for Europe to seek
alternative routes to reduce dependence on Russia and diversify its shipping options. While the Middle
Corridor struggled to compete with the Northern Route during 2019-2022, there has been a notable
increase in cargo flow since 2022. This surge has contributed to the development of local infrastructure
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along the Middle Corridor. In 2023-2024, Georgian Railways was operating in a dual capacity,
highlighting Georgia's geopolitical significance. As a result of these developments, the "middle corridor"
has gained increased relevance and has attracted the interest of more companies, including China. In
2023, China signed a strategic partnership agreement with Georgia. However, it is important to note that
we cannot expect all cargo that previously went through Russia to automatically shift to the middle
corridor [13].

Given the current challenges, Georgia stands to benefit significantly from utilizing the Middle
Corridor, which serves as a link between the European and Central Asian markets. Central Asia
possesses considerable potential, with its economy heavily reliant on the export of raw materials, making
this connection even more crucial for Georgia. For Central Asia, the Middle Corridor will continue to
be an important route, even amid geopolitical changes. Additionally, for Europe, diversifying energy
routes will pose a major challenge in the coming years, as the continent aims to reduce its dependence
on Russian energy resources. Recent developments have led to increased attention on alternative energy
routes. For instance, a memorandum has been signed between Azerbaijan and the European Union to
boost gas exports to Europe, which also benefits Georgia through increased transit volumes. A
significant advancement in Georgia's energy sector is the initiative to construct a power transmission
cable in the Black Sea. This proposed project aims to create the world's longest power transmission line,
connecting Georgia and Romania. If successfully implemented, Azerbaijani green energy will be sold
to Hungary via Georgia, the Black Sea, and Romania [14].

This project aims to connect the energy systems of Georgia and Romania. This means that
Georgia's energy projects will be integrated into the EU energy system. The project will involve
protection and technical support of the cable, as well as the construction of a data transmission line that
will link us directly to Europe without the influence of other countries. Ultimately, this initiative will
establish a direct physical and energy border with the EU. It's important to highlight the significant role
of the railway in the development of Georgia's middle corridor. In 2022 (based on 6 months), Georgian
Railways transported 6.8 million tons of cargo and generated over 191 million GEL in revenue. Data
indicates that the potential of Georgian Railways has been growing each year since 2018, underscoring
the continued relevance of this issue in the present day [15].

To leverage its geopolitical location, Georgia must actively participate in oil pipeline projects. A
notable example is the Baku — Thilisi — Jeyhan oil pipeline, which stretches 1,768 kilometers. Its purpose
is to transport crude oil from the Caspian Sea (specifically from the Azeri-Chirag-Gunashli fields) to the
Mediterranean coast. This pipeline is the second-longest in the world [16].

The flow of oil through the pipeline has been steadily increasing each year. Last year, it supplied
800,000 barrels of oil per day to global markets. This pipeline project has also enabled the development
of new infrastructure and facilities along the route, enhancing both environmental protection and
technical safety. From a geopolitical perspective, the main objective of the pipeline is to reduce reliance
on the Russian market and explore avenues for oil diversification. It was the first project in the CIS to
bypass Russia, with direct involvement from the USA and Great Britain. As a result, the project's
significance to the region has doubled, and it has spurred active resource development efforts.
Additionally, the project has fostered new stages of integration among Georgia, Azerbaijan, and Turkey,
particularly in terms of security cooperation for the participating states [17].

In addition to the previously mentioned projects, it is essential to harness the potential and
significance of Georgia's port cities. Historically, these port cities have been pivotal to Georgia's
geopolitical positioning, establishing its role as a logistics hub and shaping it into a transit state. The port
of Batumi, a crucial link in the Europe-Asia corridor, connects Bulgaria, Romania, and Ukraine via the
Black Sea to the Caspian Sea region, including Azerbaijan, Kazakhstan, and Turkmenistan.

In contemporary times, the transportation of Caspian Sea oil has become the primary driver for the
development of the port. While Ukrainian and Russian ports in the Black Sea region pose competition
for Batumi, the port's key advantage is its operational viability throughout the winter months. Unlike its
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competitors, which often freeze and face strong winds, the port of Batumi remains more reliable for
year-round transportation due to its favorable geographical and climatic conditions [18].

The port features an Oil Terminal that provides clients with reloading services for oil and oil
products from Kazakhstan, Azerbaijan, Turkmenistan, Georgia, and other East Asian countries. It
includes five storage facilities and an oil loading complex. One of the main advantages of this terminal
is its flexibility in administrative and technical procedures for reloading and storing various types of oil
and oil products, accommodating up to 22 different types. Alongside Batumi port, Poti port is significant
for Georgia as it serves as a crucial link for transporting cargo to Europe, Turkey, and the Middle East.
When it comes to Central Asia, the Poti port facilitates shipments in three main directions [18].

Given Georgia's geopolitical location and historical experiences, it can be observed that a long-
established strategic vision is gradually being realized through key projects in the modern era. The
execution of these projects will fulfill Georgia's political and economic interests, thereby enhancing its
potential and improving its overall economic situation. Additionally, to bolster the country's economic
prosperity, Georgia must effectively leverage its transit projects. This approach will enable the nation to
firmly position itself within the global economy and foster integration with various regions and countries
around the world.

Conclusion

The presented research confirms that Georgia's geographical-political location and transit function
constitute the country's most significant resource potential for economic development. Historically,
Georgia has played a crucial role on trade routes connecting Europe and Asia, particularly during the
functioning period of the Great Silk Road.

Contemporary geopolitical reality, especially the Russia-Ukraine war, has significantly increased
Georgia's geostrategic importance. The weakening of the relative monopoly of the Northern Corridor
(via Russia) has sharply enhanced the role of the Middle Corridor. Statistics from 2022-2024 indicate
substantial growth in Georgia's railway cargo turnover, confirming the increasing competitiveness of
this route.

In conclusion, Georgia's transit function is the result of conscious state policy, strategic planning,
and international cooperation. The country's success will depend on how effectively Georgia can
coordinately implement infrastructural, economic, and diplomatic measures for the maximum realization
of its transit potential. Georgia's geopolitical location and transit function will remain a relevant research
topic requiring constant monitoring and analysis in the changing international environment.
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Xiilasa
Giirciistanin cografi va siyasi movqeyinin va tranzit funksiyasinin miiayyanlasdirilmasi
Mamia Balaxadze

Mogalods Giirciistanin geosiyasi vo cografi yerlosmosinin 6lkonin siyasi roluna vo iqgtisadi
inkisafina tosiri arasdirilir. Todqigatin mogsadi Giirclistanin Avropa vo Asiya arasinda siyasi, iqtisadi vo
enerji funksiyalarint miiayyan edon strateji tranzit dovlst kimi geosiyasi movqgeyini tohlil etmokdir.
Todgigat geosiyasi tohlilin nozori ¢orgivesine osaslanir, tarixi-cografi vo miiqayisali analitik
metodologiyalardan istifado edir. Bu yanasma tarixi monbalarin, statistik malumatlarin vo Orta Dahliz,
Baki — Thilisi — Ceyhan boru komori vo TRACECA kimi osas beynolxalg nogliyyat vo enerji
layiholorinin aragdirilmasini ohato edir.

Noticolor gostorir ki, Giirciistanin cografi movqeyi tarixon onun xarici siyasot istigamotini
miioyyan edib vo miiasir qloballagsma kontekstindo 6lkani Avropa-Asiya sabokasi daxilinds asas tranzit
morkazinoa ¢evirib. Bu moagalo ragabst aparan dohlizlorin (Simal vo Conub marsrutlar1) miigayisali
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giymotlondirilmasi yolu ilo Giirciistanin noagliyyat vo enerji potensialinin artmasina toSir edon osas
amillari miioyyan edir. Todgigatin yekunu kimi belo bir naticays galinir ki, Giirciistanin geosiyasi yeri
effektiv istifado edildikdo infrastrukturun inkisafini, enerji inteqrasiyasini vo regional smokdasligin
giiclondirilmasini talob edon, 6lkonin igtisadi dayanigligina vo beynslxalqg moévqeyino téhfo veran
mithiim milli resursdur.

Acgar sozlar: geosiyasot, Giirciistanin yeri, tranzit funksiyasi, Orta Dohliz, geostrateji inkisaf

AHHOTaNuA
Omnpenesienue reorpaguyeckoro u MOJUTHYECKOro mojoxenus ['py3un
U ee TPAH3UTHOI PyHKUUMN
Mamusna banaxanase

B cratee paccmarpuBaeTcsl BIHMSHHUE T'€ONOJUTHYECKOIO U Teorpaduyeckoro MOJI0XKEHHUS
I'py3un Ha MOJUTHYECKYIO POJb M HKOHOMHMYECKOE pa3BUTHE cCTpaHbl. llenp wuccnenoBaHus —
[IPOAHAIU3UPOBATh T€ONOIUTHUECKOE MOJI0XKEHUE ['py3un Kak cTpaTernyecky BaXKHOI'O TPaH3UTHOIO
rocyJapcTBa, Yb€ MECTOIOJIOKEHHE ONpeieNsieT e€ MOJUTHUECKUE, SKOHOMUUECKUE U HHEPTeTHUECKUE
¢yukuun  mexny EBpomoit u Asumeit. lccnepoBaHue OCHOBAaHO Ha TeOpeTHYECKOW Oasze
IeONOJMTUYECKOIO aHalIM3a C HCHOJIb30BAHUEM HCTOPHKO-TeOrpaMuecKux U CPaBHUTENBHO-
AQHAINTUYECKUX METOAOJOrMi. OTOT MOAXOJA BKJIKOYAET M3YyYEHHUE HCTOPHUYECKUX HCTOYHUKOB,
CTAaTUCTUUYECKUX JAHHBIX U KPYIMHBIX MEXAYHApOJHBIX TPAHCIOPTHBIX M SHEPreTUYECKUX IPOEKTOB,
Takux Kak «CpenHuil kopunop», Tpyoornposoj baky—Tounucun—/xelixan u TPACEKA.

Pe3ynbpTaThl HcclieZlOBaHUS IOKa3bIBalOT, 4TO Treorpauueckoe ImojoxeHue I'py3uu
UCTOPUYECKH OIpPEAesio €€ BHEIIHENOJUTHYECKYI0 OpPHUEHTAlMI0 U B YCIOBUSAX COBPEMEHHOMU
ryio0anu3anuy MpeBpaTUiIo CTPaHy B KIIFOUEBOM TPAH3UTHBIN y3eIl B TpPaHCIOPTHOM ceTn EBpona—Asust.
B wuccnenoBaHuM BBIABISAIOTCS OCHOBHBIE (DAKTOPBI, BIUSIONIME HA POCT TPAHCIOPTHOTO U
SHEPreTUYECKOro IOTEeHIHana [py3nn, NOCPEACTBOM CpPaBHUTEIBHOW OLIEHKHM KOHKYPUPYIOLIUX
TpaHcnopTHhIX KopuaopoB (CeepHoro u FOxxHoro). B uccnenoBanum nenaercst BHIBOJI O TOM, YTO
reonojuTHyYeckoe mnojoxenue ['pysuu mnpezacraBiser coOoil BakHEHIINMH HaMOHAJIBHBIA pecypc,
3¢ (eKTUBHOE HCMONb30BAHUE KOTOPOro TpeOyeT pa3BUTHS HHQPACTPYKTYPhI, SHEPreTUYECKOU
UHTETPAalli U YKPEIUIEHUS PErMOHAJbHOIO COTPYAHHUYECTBA, CIOCOOCTBYS 3KOHOMUYECKOMH
YCTOMYMBOCTHU M YKPEIUIEHUIO MEKIYHAPOJHOTO CTaTyca CTPaHBI.

KiroueBble c10Ba: reonoiuTuka, MecTonojoxenue I'py3un, TpanzutHas ¢pynkuus, CpeaHuit
KOPHJIOp, TE€OCTPATErMuECKOE pa3BUTHE

Maqala redaksiyaya daxil olmusdur: 02.12.2025
Tokrar islonmaya gondarilmisdir: 12.12.2025
Capa gabul edilmisdir: 23.12.2025
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SISTEMLORININ KONSEPTUAL LAYIHOLONDIRILMOSI
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Xiilasa. Todgigat kritik infrastruktur va xiisusi toyinatli obyektlorin ¢oxsaviyyali tohliikasizlik
sistemlorinin konseptual layihoalondirilmoasinds antagonistik triada modelinin totbigins hosr edilmisdir.
Isin aktualligi miiasir tohliiko miihitinde pozucunun mogsadyénlii vo adaptiv davranisi, normativ
uygunlugu foaliyyati tam tomin etmomoasi vo ¢oxsaviyyali arxitekturalarda funksional uygunlasdirma
bosluqlarmin yaranma riski ilo asaslandirilir. Todqigatin mazmunu “obyekt-pozucu-fiziki miihafizo”
elementlarinin garsiligh tosir mexanizminin sistemli sokilds qurulmasini, obyektin kritik elementlarinin
prioritetlosdirilmasini, pozucu davraniginin ssenari tizra strukturlagdirilmasini vo askarlama, gecikdirmo,
cavabverma zancirinin zaman moantigi ssasinda uygunlasdirilmasini shats edir. EImi yenilik antagonistik
triadanin goxsaviyyali arxitektura tigiin konseptual ¢argivays ¢evrilmasi, layiho gararlarmin ssenari va
vaxt mohdudiyyati ilo alagelondirilmasi, eloco do yoxlama meyarlarinin osas funksional gostaricilar ila
inteqrasiyasidir. Praktiki oshomiyyati soviyysalor {izra diferensial toloblorin asaslandirilmasi, zaif halgonin
erkan identifikasiyasi, resurs bolgiisiiniin rasionallasdirilmasi vo davamli tokmillogdirmo mexanizminin
totbigino imkan veron metodoloji c¢oargivonin toqdim edilmosidir. Todgigatda sistemli tohlil,
ssenariyonimlii yanasma, risk giymotlondirmasi, normativ sonadlorin analizi va konseptual
modellosdirma metodlarindan istifads edilmisdir.

Acar sozlor: antagonistik triada, coxsaviyyali tohliikosizlik sistemi, fiziki miihafizo, kritik
infrastruktur va xtisusi toyinatli obyektlorin miihafizasi, ssenari yanagmasi, zaman montiqi, konseptual
layihalondirma

Giris

Kritik infrastruktur vo xiisusi toyinatli obyektlorin fiziki miihafizosi miiasir tohliikosizlik
miihitindo yalniz texniki vasitolorin se¢imi vo ya normativ toloblorin yerino yetirilmasi kimi togdim
oluna bilmaz [1-3]. Bu kateqoriyaya aid obyektlords tohliiks, adoton, magsadyonlii, planlagdirilmis vo
adaptiv xarakter dasiyir. Pozucu toraf obyektin rejim xtisusiyyatlorini, miisahids va nazarat bosluglarini,
resurslarin bolgiisiinii vo cavabvermos imkanlarini giymotlondirarok foaliyyat trayektoriyasini doyiso
bilir. Buna géra miihafizs sisteminin naticaliliyi ayri-ayr1 komponentlarin nominal gostoricilorinin comi
kimi deyil, pozucunun davranis1 ilo fiziki miihafizo mexanizmlarinin qarsiliqlt tasirindon yaranan
integral effekt kimi nozardon kegirilmalidir.

Mogalads hall olunan asas problem konseptual layihalondirma marhalasinds obyektin, pozucunun
Vo fiziki miithafizonin ¢ox vaxt ayr1 miistovilorde modellasdirilmasi, naticads isa sistemin real amaliyyat
ssenarilarinds 6ziinii dogrultmayan formal uygunluq mantiqi ilo asaslandirilmasidir. Praktik layihalords
fiziki miihafizo todbirlorinin siyahi soviyyasindo qurulmasi, pozucunun adaptasiya gabiliyyatinin
komiyyat vo struktur baximindan zoif tosviri, eloco do obyektin gorunan aktivlorinin
prioritetlosdirilmasinin  vo kritik elementlora giris marsrutlarinin  konseptual modelds aydin
gostorilmomasi  “uygun, lakin qeyri-kafi” naticolora gotirib ¢ixarir. Bu ciir yanasma, xiisusilo
coxsaviyyali miihafizo arxitekturalarinda risklidir, ¢linki saviyyalorarasi alagalor va idarsetms qgorarlari
montigi qurulmadiqda giiclondirilmis bir saviyys digor saviyyadoki zoifliyi kompensasiya etmir vo
pozucu an zaif halgs tizarindan magsadins ¢atir.

Gostarilon problemin aradan galdirilmasi {iglin moagalo antaqonistik triada modeli tizorinds
qurulur. Burada “obyekt-pozucu-fiziki miihafizo” triadasi miihafizo sisteminin konseptual osasini
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formalagdiran, qarsiliqli tasira sdykanan ¢argiva kimi tagdim edilir. Triada yanagmasi tohliikoni obyektin
statik xiisusiyyati kimi deyil, pozucunun moqgsadi, resursu va taktiki davranisi ilo miihafizo sisteminin
askarlama, gecikdirma va cavabverma mexanizmlori arasindaki qarsidurmanin noticasi kimi izah etmoya
imkan verir. Bu c¢orgivo ¢oxsaviyyali miihafizo sistemlorinin layihalondirilmasinds saviyyalarin
funksional bolgisiinii, Saviyysloraras1 moalumat vo gorar axilarini, eloco do resurslarin diizgiin
boliinmasini asaslandirmagq tigtin elmi metodoloji baza yaradir.

Magalonin magsadi antaqonistik triada modelini konseptual layihalondirma tigiin asas ¢argiva Kimi
osaslandirmaq Vo bu gorgivadon ¢ixis edorok g¢oxsaviyyali fiziki miihafizo sistemlarinin struktur
prinsiplarini formalasdirmaqdir. Magsada nail olmag tigiin asagidaki vazifalor hall edilir: birinci, obyekt
komponenti gorunan aktivlor, kritik elementlor va zaiflik Xaritosi baximindan formal tosvir edilir; ikinci,
pozucu komponenti motivasiya, resurs, taktika vo adaptasiya mexanizmlori tizro strukturlasdirilir;
tiglincti, fiziki mithafizo komponenti agkarlama, gecikdirms, cavabvermo va idaroetmo funksiyalarinin
inteqrasiyasi Kimi taqdim olunur; dérdiinci, triada qarsiligli tasiri asasinda goxsaviyyali arxitektura tigiin
konseptual layiha talablori vo giymatlondirms mantiqi ¢ixarilir.

Belaliklo, magalo normativ uygunlugu inkar etmadan, onu baza mahdudiyyati kimi gabul etmoklo,
konseptual layihanin morkazino antagonistik qarsiligli tosir montigini yerlosdirir vo g¢oxsaviyyali
miihafizo gorarlarinin elmi asaslandirilmasi tigiin daha yoxlanila bilon, izah edilo bilon vo ssenariys
davamli metodoloji xatt toqdim edir.

9dabiyyat icmah vo yanagsmalar

Kritik infrastruktur vo xiisusi toyinatli obyektlorin  miihafizasi sahesinds konseptual
layihalondirma ananavi olaraq iki asas xatt iizra inkisaf etmisdir: birinci xatt normativ taloblarin va tipik
miithandis hallarin totbigine asaslanan preskriptiv yanagmadir; ikinci xott isa risk vo ssenari yoniimlii
gorar montigini 6n plana ¢ixaran analitik yanasmadir [1-3]. Preskriptiv yanasma minimum taloblorin
tomin edilmasindos, terminoloji vahidliyin qorunmasinda ve auditlosdirilo bilon sanadlogsmodo miihiim
rol oynasa da, dinamik tohliiko miihitindo “uygunluq” anlayigin1 “kafi olma” ilo eynilogdirmaya
meyillidir. Analitik yanagsmalar iso kafi olmani1 komponentlor {izra deyil, biitév sistemin amaliyyat
naticasi Kimi, yani pozucunun mogsadina ¢atmasinin garsisinin alinmasi gabiliyyati kimi sorh etmoaya
caligir vo bu mogsadlo ssenari siniflori, vaxt mahdudiyyati, resurs mohdudiyyati va geyri-miiayyanlik
amillarini birgs nozoro alir.

Movcud adabiyyatda [4-6] fiziki miihafizo sistemlari ¢ox vaxt funksional dekompozisiya prinsipi
ilo toqdim edilir. Bu toqgdimatda askarlama, gecikdirma vo cavabvermo alt sistemlori ayriligda
layihalondirilir va har biri {igiin ayrica toloblor formalasdirilir. Dekompozisiya metodoloji baximdan
zoruridir, lakin elmi miizakiralor gostorir ki, alt sistemlorin ayriligda optimallagdirilmasi sistemin timumi
naticaliliyini avtomatik tomin etmir. Burada osas catismazliq alt sistemlor arasinda omoliyyat
uygunlagdirmanin, xiisusilo do vaxt vo qorarvermo gecikmolori prizmasindan olagslondirmanin
konseptual marhaloda kifayot godor formal tosvir edilmomasidir. Noticads layiha sonadlarinda
giiclondirilmis askarlama va ya artirilmis fiziki maneslor mévcud olsa bels, pozucunun kritik elementa
catma trayektoriyasi ilo cavabvermo mexanizminin real ¢catma miiddati arasinda uygunsuzluq qalir.

Risk yoniimlii yanagmalarin miihiim tohfasi tohliikonin obyekts “xarici atribut” kimi deyil, ehtimal
Va natica Slgiilari tizarindan idars olunan proses kimi togdim edilmasidir. Bu istigamatdo miixtalif risk
matrislori, risk indekslari vo ¢coxmeyarli se¢im prosedurlar islonmisdir [5-7]. Lakin sirf risk metriklarina
osaslanan bozi islords pozucunun aktiv adaptasiyast Vo qarsi torofin taktiki doyiskonliyi ya zoif
modellosdirilir, ya da imumiyyatlo statik gobul edilir [8]. Halbuki kritik infrastruktur vo xiisusi toyinatli
obyektlarin miihafizosinds pozucu subyekt ¢ox vaxt mogsadyonlii gorar gobul edir, miisahids aparir, “on
zoif halga”ni miiayyan edir vo resursunu mohz homin istigamots fokuslayir. Bu sababdon riskin yalniz
ehtimal va natico mahsulu kimi gétiirtilmasi bazi ssenarilords real tohdidin mexanizmini izah etmokds
yetorli olmur.

Pozucu modeli iizro odobiyyatda [6; 7; 9-15] iki asas togdimat xotti ayird edilir. Birinci Xott
pozucunu tipoloji siniflor tizra, yani resurs saviyyasi, motivasiya vo bacariq gostaricilori ilo tosnif edir.
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Bu, normativ sonadlogsmads rahat totbig olunsa da, dinamik davranis vo adaptasiya mexanizmlarini ¢ox
vaxt ortiilii saxlayir. Ikinci Xott iso pozucunu davranis modelina ¢evirmoyo ¢alisir: marsrut segimi,
askarlama ehtimalindan yayinma, gecikdirmo elementlorini asma strategiyasi, toxribat yaratma vo daxili
resurslardan istifads kimi gorar mexanizmlori bu modelin daxilins integrasiya edilir. EImi miizakiralorda
Ikinci xattin stlinliiyii ondan ibaratdir ki, miihafizonin naticaliliyi birbasa qarsiligli tasir moantiginds
Olgiilir vo sistemin zoifliyi “statik c¢atismazliq” deyil, “qarsidurmada uduzulan vaziyyst” kimi
formallasdirilir.

Coxsoaviyyali miihafizo arxitekturasinin izahinda da oxsar dualizm miisahido olunur. Bir
yanasmada [6] Saviyyalor, asason, mokan iyerarxiyasi kimi toqdim edilir: perimetr, daxili zona, kritik
zona. Digar yanasmada [7] isa saviyyalor funksional rol bolgiisii Kimi asaslandirilir: erkon askarlamani
tomin edan saviyys, vaxt qazandiran gecikdirma soviyyasi, operativ cavabvermoani miimkiin edon
idaraetma va resurs saviyyasi. ikinci yanasma konseptual layihalondirms iiciin daha mohsuldar sayilir,
clinki Saviyyalorin niys movcud oldugu, hansi ssenarido hansi Saviyyanin halledici rol oynadigi vo
soviyyalararasi informasiya axminin necs quruldugu aydinlasir. Bu iso resurslarin rasionallagdirilmasi
Vo “tokrar tadbirlor”in azaldilmasi baximmdan miihiim tstiinliik yaradir.

Bu kontekstds antagonistik triada modeli adobiyyatda mévcud yanagmalarin ¢atismayan halgasini
tamamlayan konseptual g¢orgivo kimi ¢ixis edir [14; 15]. Triada yanasmasi “obyekt, pozucu, fiziki
miihafiza” elementlorini eyni vaxtda vo bir-birino bagli sokildo gotiirarok tohliikasizlik naticasini
qarsiligh tasirin mohsulu kimi formalasdirir. Bu ¢argiva bir torafdon obyektin kritik elementlora goéra
strukturlasdirilmasini vo prioritetlosdirilmasini, digar torofdon pozucunun adaptiv davranisinin ssenari
asaslt togdimatini, ti¢lincii torafdon iso askarlama, gecikdirma vo cavabverma zancirinin omaliyyat
uygunlagdirilmasini  eyni  modelin daxilinds birlosdirir. Noticada konseptual layihslondirma
morhalasinds “nayi goruyurug, kimdan goruyurug, neca qoruyuruq” suallar1 paralel cavablandirilir vo
coxsaviyyali sistemin arxitekturas: tokco normativ uygunlugla deyil, ssenariyo davamli kafi olma
montiqi ilo asaslandirilir. Antagonistik triadanin konseptual montigi vo elementlor arasinda qarsiligl
tasirin istigamatlori sokil 1-do timumilosdirilmis formada taqdim olunur.

(" ((cen)
> H

Tasir va cavab

<

Fiziki miihafizo
sistemi

Sakil 1. Obyekt, pozucu va fiziki miihafiza antagonistik triadasi
va qarsihigh tasir konturu

Sakil 1-do obyektin gorunan aktivlori vo kritik elementlori, pozucunun moagsadyonlii hiicum
davranigi, eloco do fiziki miihafizo sisteminin miidafis mexanizmlori vahid konseptual gorgivada
gostarilir. Oxlar triada elementlori arasinda asas qarsiliqli tasir Xatlorini ifads edir: “hiicum” pozucunun
obyekts yonalmis tasirini, “miidafia” fiziki miihafizonin obyektin qorunmasina xidmat edan tadbirlarini,
“tasir vo cavab” miidafio sisteminin pozucu davranisina cavab reaksiyasini, “adaptasiya” iSo pozucunun
miidafio konfiqurasiyasina uygun olaraq taktikasini doyismasini gostarir.
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Metodologiya

Tadgigatin metodoloji xatti antagonistik triada modelini kritik infrastruktur vo xiisusi toyinatl
obyektlarin ¢oxsaviyyali tohliikasizlik sistemlari tigtin konseptual layihslondirms alstine ¢evirmoya
yonalmisdir. Metodologiyanin asas magzi ondan ibaratdir Ki, tohliikasizlik naticasi ayri-ayri texniki
tadbirlorin nominal gostaricilori ilo deyil, “obyekt, pozucu, fiziki miihafizo” elementlorinin qarsiligh
tasiri va bu qarsiliglt tasirin ssenari vo zaman mohdudiyyatlori daxilinds neco formalagmasi ilo izah
edilir. Bu sabobdan todgigat empirik cihaz sinaqglarini deyil, konseptual layiho mantiginin qurulmasin,
strukturlagdirilmasini Vo yoxlanila bilon ¢argivaya salinmasini prioritet gotiiriir.

Metodoloji ¢orgivo sistem yanasmasina oasaslanir Vo fiziki miihafizo sistemi vahid funksional
zoncir Kimi gobul edilir. Burada askarlama, gecikdirmo vo cavabverma alt sistemlori tokca texniki
bloklar kimi deyil, bir-birini sartlondiron amaliyyat morhalalori kimi modellasdirilir. Bu yanasma
coxsaviyyali arxitekturada saviyyslorin rolunu “mokan iyerarxiyasi” ilo mohdudlagdirmir, oksins,
saviyyalari amaliyyat funksiyasinin paylanmasi kimi sorh edir. Naticoda hor saviyyanin asas rolu erkan
askarlaman1 tomin etmoak, pozucunun trayektoriyasini mohdudlasdirmaqla vaxt ehtiyati yaratmaq vo
cavabverms qiivvalarinin optimal vaxtda ¢atmasini tomin etmok kimi layiho magsadlori ilo asaslandirilir.

Triada modelinin qurulmas1 ¢ komponentin paralel formal tasvirino soykenir. Obyekt
komponenti gorunan aktivlarin va kritik elementlorin identifikasiyasi, onlarin prioritetlogdirilmasi, giris
marsrutlarinin vo zoiflik konturlarinin tosviri vasitasilo qurulur. Bu morhalods obyektin is rejimlori,
zonal qurulusu, kritik elements ¢atma yollar1 vo hamin yollarda pozucunun istifads eds bilacayi “imkan
pancaralari” konseptual saviyyads geyd edilir. Pozucu komponenti magsad, motivasiya, resurs, taktiki
davranig vo adaptasiya xiisusiyyatlori tizra strukturlagdirilir. Burada pozucunun se¢diyi trayektoriyani
doyismo imkanlari, askarlama ehtimalini azaltmag, gecikdirmo elementlorini asmaq vo diversiya
(toxribat) yaratmaq kimi davranis siniflori nozors alinir. Fiziki miihafizo komponenti iso askarlama,
gecikdirmoa va cavabverma mexanizmlarinin ham texniki, ham togkilati, hom do idaroetms baximindan
inteqrasiyast kimi modellosdirilir. Xiisusilo gorarvermo gecikmolori, rabito vo koordinasiya
mohdudiyyatlori, cavabverms resurslarinin mévcudlugu vo marsrut mahdudiyyatlori konseptual olaraq
ayrica geyd edilir ki, sistem “nominal” deyil, amaliyyat realligina yaxin sortlordo giymatlondirilo bilsin.

Metodologiyada ssenari yanasmasi asas alot kimi istifads olunur. Ssenarilar kritik infrastruktur va
xisusi toyinatli obyektlor igiin tipik hiicum siniflorini ohato edir: Xxarici niifuzetmos, sabotaj,
koordinasiyali hiicum, daxili pozucu vo kombins olunmus ssenarilor. Hor ssenari triadanin ti¢ elementi
tizra konkretlogdirilir: obyekt torofdon hadof aktiv va kritik element, pozucu torafdoan taktika va resurs,
fiziki miihafizo torofdon iso hansi saviyyalorin hansi funksional rolu dasidigi miioyyan edilir. Bu
yanasma konseptual layihads “universal holl” illiiziyasin1 aradan qaldirir vo toloblorin ssenariys bagli
diferensiallasdirilmasina imkan verir.

Ssenari asasli giymotlondirmanin markazinds zaman mantiqi dayanir. Layihonin kafi olma sorti
agkarlama, gorarvermo, gecikdirms vo cavabverma marhalalarinin birgoe zaman uygunlasdiriimasi Kimi
gotiiriilir. Bu ¢orcivodo “vaxt ehtiyatr” anlayist konseptual meyar rolunu oynayir: fiziki miihafizo
sistemi pozucunun kritik elements ¢atma miiddstindon daha qisa miiddatds miidafis reaksiyasini hoyata
kegirmoali, eyni zamanda qeyri-miiayyonliklor fonunda bu ehtiyatin qorunmasini tomin etmolidir.
Metodoloji baximdan bu yanasma ¢oxsaviyyali arxitekturani “zaif holga” prinsipi iizro analiz etmays
sorait yaradir, ciinki vaxt ehtiyatin1 azaldan istonilon morholo sistemin timumi naticaliliyini
mohdudlasdiran dominant amils gevrilir.

Metodun totbiqgi sarhadlari va forziyyalari ayrica miiayyanlosdirilir. Birincisi, magalo konseptual
layihalondirma morholasino fokuslanir vo konkret sensorlarin vo ya miihandis konstruksiyalarinin
texniki xarakteristikalarinin darinlogdirilmis smagmi hodoflomir. Ikincisi, ssenarilor biitiin miimkiin
hiicum variantlarin1 deyil, konseptual montiqi yoxlamaga Kifayst edon niimayands siniflori shatos edir.
Uciinciisii, geyri-miioyyonlik faktorlar1 komiyyatlo tam modellosdirilmadon, sistemin vaxt ehtiyatin
“eroziya edon” asas mexanizmlor kimi konseptual sakildo daxil edilir. Bu sarhadlor ¢argivasinds taqdim
edilon metodologiya triada osasli konseptual layihanin strukturunu formalasdirir vo ndvbati
morhalalards formal modellasdirma va imitasiya ilo dorinlasdirils bilon elmi baza yaradir.
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Triada osasli  konseptual layihalondirmonin moarhalali axin1 vo ssenaridon goxsoviyyali
arxitekturaya ke¢id montiqi sokil 2-ds timumilogdirilmis formada toqdim olunur.

 Kritik elementlorin Taktika, resurs Asl.(ar!anma,
prioritetlogdirilmosi va adaptasiya . gecikdirmo va

va zaiflik konturlan mexanizmlori cavabverma
funksiyalar

= =
5= (L =8

-y W -
— P

® rle'n
Cavabverma saviyyasi

Sakil 2. Triada asash layiha axini:

ssenaridan talablara va coxsaviyyali arxitekturaya kecid

Sokil 2-do layiho prosesi ti¢ asas morholo tlizro strukturlasdirilmisdir. Yuxar: hissado ssenari
triadanin elementlori tizro pargalanir vo obyekt, pozucu vs fiziki miihafizo komponentlorinin garsiligh
tosiri gostorilir. Orta hissada bu qarsiligl tasir asasinda formalasan konseptual talablor strukturlasdirilir
vo funksional bloklara gevrilir. Asagi hissads isa hamin tolablorin goxsaviyysli arxitekturaya
transformasiyas1 toqdim olunur; erkon askarlama, gecikdirmo vo cavabvermo soviyyalori vahid
amoaliyyat zanciri kimi qurulur va garsiligli uygunlasdirma prinsipi asasinda asaslandirilir.

Naticalar

Antagonistik triada modeli osasinda aparilan konseptual tohlil gostorir ki, g¢oxsaviyyali
tohliikasizlik sistemlorinin naticaliliyi ayri-ayr1 texniki vasitolorin keyfiyyati ilo deyil, triadanin
elementlori arasinda qurulan struktur va funksional uygunlasdirma ilo miiayyan olunur. Modelin tatbiqi
noticasindo tohlitko anlayisi obyektin “zaif xiisusiyyati” Kimi deyil, pozucunun magsadi ilo fiziki
miihafizo mexanizmlori arasinda qarsidurmanin amoliyyat naticasi kimi formalizo edilir. Bu yanasma
layiho gorarlarini statik tosvirlordon ¢ixararaq dinamik garsiligli tosir miistovisine kegirir.

Birinci asas natico ondan ibaratdir ki, obyektin konseptual strukturlasdirilmasi yalniz zonal bélgi
ilo mohdudlagsmamalidir. Triada yanasmasi obyektin kritik elementlarinin prioritetlogdirilmasini vo
hamin elementlors aparan trayektoriyalarin Xaritolosdirilmasini talob edir. Bu zaman har saviyyanin rolu
konkret aktivin qorunmasi ilo alagalondirilir. Naticoda goxsaviyyali arxitektura “perimetr, daxili zona,
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morkozi zona” kimi abstrakt iyerarxiya deyil, “kritik elemento gedon yolun marhalali nazarati” kimi
osaslandirilir.

Ikinci natica pozucu modelinin layiha montigins inteqrasiyast ilo baglidir. Pozucunun motivasiya,
resurs vo adaptasiya xiisusiyyatlori nazors alinmadiqda ¢oxsaviyyali struktur formal olaraq mévcud olsa
da, onun real davamlilig1 zoif galir. Triada modeli gostorir ki, pozucu hansi Saviyyads hansi zaifliyi
hodafloys bilar vo adaptasiya mexanizmi vasitasilo miidafis konfiqurasiyasini necs sinaqdan kegira bilar.
Bu, layiha morhalasinda zaif halganin avvalcadan identifikasiyasina vo resurslarin moagsadyonlii
bolgiisiine imkan verir.

Ucgiincii natica funksional uygunlasdirma ilo baghdir. Coxsaviyyali sistem yalmz askarlama vo
gecikdirmo elementlorinin artirilmasi ilo giiclonmir. ©sas mosalo askarlama, gecikdirmo vo cavabvermos
marhalalorinin amoliyyat ardicilligi tizra koordinasiyasidir. Triada modeli siibut edir ki, har saviyyanin
effektivliyi digor soviyys ilo informasiya vo gorar axmi baximindan baglidir. Askarlama erkan
morhaloda tamin edilmadikda, gecikdirma saviyyasi olavs yiik altinda qalir; cavabverma saviyyasi isa
vaxt mohdudiyyati sabobindon lazimi naticoni tomin eds bilmir. Bu iss sistemin timumi naticaliliyini
zoifladir.

Yuxarida olds edilon konseptual naticalorin sistemlosdirilmasi tigiin triadanin har bir elementi tizra
parametr qruplari, onlarin layiha gorarlarina tasir mexanizmi va ¢oxsaviyyali arxitekturadak: funksional
naticalari strukturlasdirilmis sokilds tagdim olunur. Bu tagdimat triada yanagmasinin hansi marhoalodo
hansi layiha gorarini sortlondirdiyini aydinlasdirir va zaif halgonin yaranma riskini konseptual saviyyads
goriinon edir.

Cadval. Antaqonistik triada asasinda ¢oxsaviyyali tohliikasizlik
sistemlari iiciin konseptual layiha naticalari

. . Coxsaviyyali
e-lrel;‘:1ae(:16}[i KonSEZElLalilgifamEtr i;:ﬁhnzggsigl;? arxitekturadak Z5if halqpo riski
funksional natica
Obyekt Qorunan aktivlarin Qoruma moagsadi vo | Saviyyalorin mokan Kritik elementlor yanlig
torkibi; Kritik fokus noqtolori iyerarxiyasi deyil, | prioritetlogdirilorsa, resurs
elementlorin doqiqlosdirilir; kritik elemento gedon | bolgiisii geyri optimal olur
identifikasiyast; saviyyalorin yol {izra marhalali va hassas trayektoriyalar
prioritetlogdirmo; zaiflik| yerlogdirilmosi Kritik nazarat mantiqi aciq qalir
konturlari; giris elementa ¢atma formalasir
trayektoriyalart; is yollarina baglanir
rejimlori
Pozucu | Moagsad vo motivasiya; |Ssenari siniflori segilir Saviyyaler iizra Pozucu modeli statik
resurs vo bacariq; va diferensial toloblor | todbirlar “tipik” yox, |gétiiriilorsa, sistem “uygun,
taktika siniflori; marsrut| cixarilir; pozucunun | ssenariya bagh segilir; lakin geyri-kafi” olur;
secimi; adaptasiya; adaptasiyasina on zaif halqo lizerindon |  adaptasiya naticosinda
diversion; daxili pozucu| davamliliq layiha |kegid ehtimallari nozara| perimetr vo ya daxili zona
komponenti meyarina gevrilir alinir dof (bypass) edils bilor
Fiziki |Askarlama; gecikdirmo; |Funksiyalar ayr1 deyil,|  Erkon agkarlama, Qorarverms va rabito
miihafizs | cavabvermo; idaraetma zoncir Kimi gecikdirma va gecikmasi nozero alinmasa,
Vo rabita; qoerarverma | olagolandirilir; vaxt |cavabvermo saviyyalori| real vaxt ehtiyati azalar;
gecikmosi; resurs ehtiyat1 kafi olma vahid omoliyyat cavabverma soviyyasi
movcudlugu; omaliyyat | meyar1 Kimi gabul zoncirina gevrilir; nominal galar, smaliyyat
prosedurlar edilir; soviyyolorarasi | idarsetma Konturu naticasi zaifloyar
uygunlasdirma qurulur optimallagdirilir
Triada |Ssenari mexanizmi; vaxt Tolablor triada Coxsoaviyyali Qarsiligl tesir
qarsiligh | mohdudiyyati; geyri- elementlarinin arxitektura ssenariyo yoxlanmadan gabul
tosiri | miloyyonlik; todbirlorin | qarsiligl tesirinden | davamli va izah edilo |edilarss, lokal giiclondirma
portfel segimi; ¢ixarilir; tadbirlar  |bilon layihs qgorarlari ilo|iimumi naticaliliyi artirmur;
soviyyslorarasi portfeli kompromis | qurulur; tokrarlanan zoif halgo gizli qalir
informasiya axini asasinda asaslandirilir todbirlor azalir
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Codval gostorir ki, coxsaviyyali arxitekturanin konseptual dayanigliligi triadanin ayri-ayr
elementlarinin “giiclondirilmasi” ilo deyil, onlarin garsiligli tesirinin balansli qurulmasi ilo tamin edilir.
Bu balans pozulduqda, lokal optimallagdirma timumi naticaliliys ¢evrilmir va sistem an zaif halgo tizra
siradan ¢ixir. Buna gora novbati marhalads zaman montigi vo vaxt ehtiyati anlayist kafi olmanin morkozi
meyar1 Kimi ayrica asaslandirilmalidir.

Dordiincii natico zaman montiginin konseptual layihads morkazi yer tutmasidir. Modelin tatbiqi
gostarir ki, coxsaviyyali arxitektura yalniz moakan tizra deyil, ham do zaman tizro qurulmalidir. Vaxt
ehtiyat1 anlayig1 layihanin asas kafi olma meyarina gevrilir. Har saviyys pozucunun trayektoriyasini
longitmaklo vo ya erkon askarlama tomin etmoklo cavabvermo {igiin zoruri zaman intervalini
yaratmalidir. ©ks halda, saviyyalarin ¢oxlugu omaliyyat {istiinliiyii yaratmuir.

Besinci natica layiho gorarlariin izah edils bilinmasi ilo baglidir. Antagonistik triada modeli hor
bir tadbirin hansi ssenarids va hansi elementla qarsiligli tasir naticasinds seg¢ildiyini gostarmoys imkan
verir. Bu, normativ uygunlugun formal tosdigindon forgli olarag, konseptual osaslandirmani ssenari va
qarsidurma montiqi ilo birlogdirir. Belalikls, layiha gorarlar1 yalniz “uygundur” deyil, ham do “niya bu
formada qurulub” sualina cavab veran struktur alir.

Nohayat, modelin totbigi gostorir ki, ¢coxsaviyyali tohliikasizlik sistemlarinin davamliligi yalniz
texniki giiclondirma ilo deyil, triadanin {i¢ elementi arasinda balansin qorunmasi ilo tamin edilir.
Obyektin struktur zsifliyi, pozucunun adaptiv davramisi vo fiziki miihafizo sisteminin funksional
koordinasiyas1 birge giymatlondirildikds layiha daha dayaniqli vo ssenariys davamli xarakter alir. Bu
natica konseptual marhalonin yalniz ilkin tasvir marholasi deyil, biitiin sistem arxitekturasinin mantigini
formalagdiran asas morhals oldugunu tosdigloyir.

Miizakira

Antaqonistik triada modeli asasinda oldo olunan naticalor gostorir ki, goxsoviyyali tohliikasizlik
sistemlorinin konseptual layiholondirilmasi normativ uygunlugun formal tominindon konara ¢ixaraq
qarsidurma montigins asaslanmalidir. Triada yanasmasi tohliikasizliyi statik struktur kimi deyil, obyekt,
pozucu Vs fiziki miihafizo arasinda davamli qarsiligli tasir prosesi kimi sorh edir. Bu, layiha gorarlarinin
yalniz texniki gostoriciloro deyil, omaliyyat ssenarilorino vo adaptiv davranisa bagh sokildos
osaslandirilmasini tolab edir.

Miizakiro edilon osas dstiinliiklordon biri izah edilo bilonlikdir. Triada modeli har bir layiho
gorarinin hansi Sssenariys, pozucunun hansi davranisina Vo hansi kritik elemento cavab olaraq
formalasdigin1 géstormaya imkan verir. Bu, gorarlarin subyektiv se¢im kimi deyil, strukturlasdirilmig
analitik prosesin noticasi kimi tagdim edilmasini tomin edir. Belalikls, layiha sanadlarinds “niys mohz
bu saviyyada bu tadbir tatbig olunub” sualina elmi asasli cavab vermok miimkiin olur.

Ikinci miihiim iistiinliik ssenari davamliligidir. Coxsoviyyali sistemlorin ononovi tosvirindo
saviyyalar ¢ox vaxt mokan iyerarxiyasi tizra qurulur va dayison tohliikke miihitino adaptasiya basa ¢atmur.
Triada yanasmasi isa Saviyyalori funksional zancir kimi gabul edir va har saviyyanin rolunu pozucunun
potensial trayektoriyasi ilo alagalondirir. Bu, sistemin bir ssenarido deyil, miixtalif ssenari siniflarinda
yoxlanmasina garait yaradir va struktur dayaniqligin artirir.

Bununla yanasi, modelin tatbigi miioyyan mohdudiyyatlorlo miisayiot olunur. Birincisi, triada
elementlorinin parametrizasiyasi yiiksok keyfiyyatli ilkin molumat tolob edir. Obyektin real zaiflik
Xoritasi, pozucunun resurs vo taktiki imkanlari, eloco do fiziki miihafizo sisteminin omoliyyat
gecikmoalori hagqinda geyri-dagiq malumat modelin noticalorini zaiflado bilor. ikincisi, adaptasiya
mexanizminin konseptual tosviri tam komiyyatlosdirilmadikda bazi hallarda riskin giymatlondirilmasi
ehtimal xarakterli qalir. Ugiinciisii, toskilati vo insan faktoru, xiisusilo qararvermonin gecikmasi va rabito
problemlori modelds nozoro alinsa da, onlarin dinamikas1 alave empirik tadgiqgat tolob edir.

Normativ toloblorlo uzlasma masalasi do miihiim miizakiro mdévzusudur. Antagonistik triada
yanasmasi normativ bazani inkar etmir; oksina, onu baza mohdudiyyati kimi gabul edir. Lakin normativ
uygunluq konseptual kafi osas kimi toqdim edilmir. Model gostorir ki, normativ taloblor layihanin
baslangic sortidir, lakin ssenariyo davamliliq vo vaxt mantigi nazaro alinmadan sistemin amaliyyat
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naticaliliyi tomin olunmur. Bu baximdan triada yanagmasi normativ vo analitik yanagmalar arasinda
metodoloji korpii rolunu oynayir.

Goalacak tadgigat istigamatlori modelin formal riyazi tesviri vo imitasiya osasli yoxlanilmasi ilo
baghdir. Xiisusilo vaxt ehtiyatinin ehtimal xarakterli modellosdirilmasi, ssenari kegidlarinin analizi vo
OFG (osas foaliyyat gostaoricisi) sisteminin statistik osaslandirilmasi triada yanasmasinin totbiq
imkanlarin1 genislondirs bilor. Bundan slava, kritik infrastruktur va xiisusi toyinatli obyektlorin miixtalif
alt kateqoriyalari tizra triada parametrizasiyasinin diferensiallagdirilmasi daha doqiq layihs gorarlarinin
gebuluna sorait yaradacaqdir.

Belaliklo, miizakira gostorir ki, antaqonistik triada modeli goxsaviyyali tohliikasizlik sistemlarinin
konseptual layihalondirilmasinds strukturlasdirilmis, izah edilo bilon vo ssenariys davamli yanasma
toqdim edir. Modelin asas doayari onun texniki tadbirlorin siyahisindan konara ¢ixaraq qarsiliql tasir vo
amoliyyat uygunlagdirmasi moantigini layihanin morkazins yerlogdirmoasindadir.

Tadgigatin mahdudiyyat sarhadlari

Antagonistik triada modeli asasinda togdim edilon konseptual ¢ar¢iva goxsaviyyali tohliikasizlik
sistemlorinin  layihalondirilmasi ii¢in metodoloji osas Yyaratsa da, onun tothigi miioyyan
mohdudiyyatlorlo miisayiot olunur. Bu mohdudiyyatlorin agiq sokildo gostarilmasi modelin totbiq
sorhadlorini miiayyoanlogdirmok vo golocok todgigat istigamatlorini dogiglosdirmok baximindan
zoruridir.

Birinci mohdudiyyat tadgiqatin konseptual saviyyado qurulmasi ilo baghdir. Toadqigatimiz fiziki
miihafizo vasitalorinin konkret texniki parametrlorinin eksperimental sinagina vo ya saho soraitinds
empirik tasdigina deyil, layiha mantiginin strukturlasdirilmasina yonalib. Buna géra modelin naticalori
real obyektlordo totbig zamanmi olavo riyazi modellosdirmo vo imitasiya yoxlamasi ilo
doagiqlosdirilmalidir.

Ikinci mohdudiyyat ssenari secimi ilo olagodardir. Toqdim edilon ssenari siniflori kritik
infrastruktur vo xiisusi toyinatli obyektlor tigiin tipik tohliiko modellarini ohats etss do, biitiin miimkiin
hiicum kombinasiyalarin1 vo geyri-standart davranis formalarini tam sokilda oks etdirmir. Pozucunun
geyri-xatti vo gozlonilmoz adaptasiya mexanizmlori bazi hallarda konseptual model ¢orgivasindan
konara ¢ixa bilar.

Ucgiincii mohdudiyyat informasiya keyfiyyoti vo parametr identifikasiyasi ilo baglidir. Obyektin
zoiflik Xaritasinin, pozucunun resurs vo taktiki imkanlarinin, eloco do fiziki miihafizo sisteminin
amoaliyyat gecikmoaloarinin daqiq giymatlondirilmasi yiiksak etibarli moalumat bazasi tolob edir. Qeyri-
doagig vo ya natamam moalumat modelin verdiyi naticalarin dogigliyina tasir géstara bilar.

Dordiincti mohdudiyyat insan va toskilati faktorun dinamikasi ilo baghdir. Qoararvermanin
gecikmasi, rabito mohdudiyyatlori, omaliyyat koordinasiya saviyyasi kimi amillor modelds nazars alinsa
da, onlarin davranis va psixoloji komponentlari ayrica empirik aragsdirma tolob edir. Bu amillar, xiisusila
fovgolads hallarda sistemin real naticaliliyino ciddi tasir gostors bilar.

Nohayat, modelin tatbiqi zamani normativ gar¢iva ilo uygunlasdirma mexanizmi do diggotlo
qurulmalidir. Antaqonistik triada yanagmasi normativ toloblori baza sorti kimi gsbul edir, lakin
konseptual layihonin yalniz normativ uygunlugla mohdudlagdirilmasi modelin analitik iistinliytint
zoiflodo bilor. Buna gora praktik totbigdo normativ baza ilo ssenari osasli analitik giymatlondirmo
arasinda balansin qorunmasi vacibdir.

Belalikla, gostarilon mohdudiyyatlor modelin elmi vo metodoloji doyarini azaltmir, oksina, onun
totbiq sorhadlorini miioyyanlosdirir vo galocok todgigatlarda daha dorin formal modellosdirma va
empirik yoxlamalarin aparilmasinin zaruriliyini gostorir.

Natica

Todgigat gostarir ki, kritik infrastruktur va xiisusi toyinatl obyektlarin goxsaviyyali tohliikasizlik
sistemlarinin konseptual layihalondirilmasi yalniz normativ uygunluq va texniki vasitalorin se¢imi ilo
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mohdudlasdirila bilmoz. Tohliikasizlik naticasi “obyekt-pozucu-fiziki miihafizo” elementlori arasinda
antagonistik qarsiliqh tasirin struktur vo funksional uygunlasdirilmasindan formalasir. Antagonistik
triada modeli tohliikoni obyektin daxili xiisusiyyati kimi deyil, mogsadyonlii vo adaptiv pozucu davranist
ilo miidafio mexanizmlarinin garsidurmasinin naticasi kimi formalizo etmoys imkan verir.

Todqigatin asas elmi noticasi ondan ibaratdir ki, ¢oxsoviyysli arxitektura mokan iyerarxiyasi
osasinda deyil, ssenari vo zaman montiqi tizro qurulmalidir. Saviyyslorin funksional rolu erkan
agkarlama, gecikdirma vo cavabvermo morholalorinin amali ardicilliq iizro uygunlasdirilmas: ilo
asaslandirildigda sistemin davamlilig: artir va zaif halga prinsipi tizrs risklorin identifikasiyasi miimkiin
olur. Bu yanagma layihs gorarlarinin izah edils va yoxlanila bilonliyini tomin edir, eyni zamanda resurs
bolgiisiiniin rasionallagdirilmasina sorait yaradir.

Movzunun Gmumi ohamiyysti ondan ibarstdir ki, kritik infrastruktur vo xiisusi toyinath
obyektlords tohliiko miihiti statik deyil vo miidafio sistemlori adaptiv garsidurma soraitindo foaliyyat
gostarir. Bu soraitdo konseptual morholoda gobul edilon gorarlar sonraki texniki va togkilati hallarin
montigini mioyyan edir. Antagonistik triada modeli layiha prosesini sistemlosdirarak, tohliikasizlik
naticaliliyinin struktur osasimi formalagdirir vo normativ uygunluq ilo amoli kafi olma arasinda
metodoloji korpii yaradir.

Perspektiv baximimdan modelin totbiqi konseptual layihalondirmoni riyazi modellogdirma va
imitasiya osashi giymatlondirms ilo birlosdirmok imkani yaradir. Vaxt ehtiyatinin ehtimal xarakterli
tohlili, ssenarilorarasi kecidlorin modellosdirilmasi, gorarvermo gecikmalarinin parametrik tosviri vo
OFG sisteminin statistik osaslandirilmasi galocok todgigat istigamatlorinin asasini togkil eda bilor.
Bundan slave, miixtalif alt kateqoriyalar iizra obyektlorin diferensial parametrizasiyasi vo real omali
molumatlarin models inteqrasiyasi ¢oxsaviyyali sistemlorin davamliligini daha dagiq giymatlondirmays
imkan veracokdir.

Beloliklo, antaqonistik triada modeli goxsoviyyali tohliikasizlik sistemlorinin konseptual
layiholondirilmoasinds elmi asaslandirilmis, strukturlasdirilmis vo ssenariys davamli yanasma toqdim
edir. Bu yanasma yalniz mdvcud miihafizo todbirlorinin tosvirini deyil, onlarn qarsiligli tosir
mexanizminin vao amoali naticasinin sistemli sokildo asaslandirilmasini tomin edir vo galacokds daha
darin formal vo empirik tadgiqatlar tigiin metodoloji baza yaradir.
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AHHoOTaNUS
KoHuenryajnbHOe NPOEKTHPOBAHME MHOTOYPOBHEBBIX CHCTEM 0€30IACHOCTH
HA OCHOBE MO/1eJIM AHTATOHUCTHYECKOI TPUAIBI
Pamuib AXyHaoB

Hccnenopanue MOCBSAILIEHO NPUMEHEHUIO MOJEIM  AHTATOHUCTUYECKOW TpHUaAbl IPHU
KOHIIETITYaJIbHOM TPOEKTUPOBAHUM MHOTOYPOBHEBBIX CHCTEM O€30MacHOCTH [IJIi KPUTHUYECKOM
UHOPACTPYKTYphl U OOBEKTOB CHEIHAIBHOTO Ha3HAueHUs. AKTyallbHOCTh PabOTHI 0O0YyCIIOBIEHA
aJalTUBHBIM U LEJICHANPABIECHHBIM XapaKTEPOM JICUCTBUM HAPYIIUTENS B COBPEMEHHOM Cpelie yrpo3,
HEJIOCTAaTOYHOCTHI0 (OPMATBHOTO HOPMATUBHOTO COOTBETCTBUSA MJsi O0ECMEUEeHUs OIepariOHHON
JIOCTATOYHOCTH, a TaKke PHUCKOM (YHKIIMOHATBHOW HECOTJIACOBAHHOCTH B MHOTOYPOBHEBBIX
apxuTekTypax. B pabore chopmupoBaHa CHCTeMHAas MOJETh B3aUMOACHCTBUS DJIEMEHTOB «OOBEKT,
HapyImuTeah, (U3WYecKas 3amuTa», BKIIOYAIONIAs MPUOPUTH3ANNUI0 KPUTUUYECKHX JJIEMEHTOB,
CIICHApHYIO CTPYKTYpPHU3allMI0 TOBEACHHS HApYIIUTENs U corjiacoBaHue (QyHKUUNA OOHapyKeHWs,
3aJIEP>)KKA M PEarupoOBaHUS B YCIOBUSX BPEMEHHBIX OrpaHMYeHUM. HaydHas HOBU3HA 3aKJIIO4YaeTcs B
TpaHcopMalliKi ~ AHTAarOHUCTUYECKOW  TpUAAbl B  IEJOCTHYIO  KOHIENTYalbHYIO  OCHOBY
MHOTOYPOBHEBOM apXUTEKTYPbI, YBSI3KE MPOEKTHBIX PEIICHUN CO CIEHAPHOW JIOTUKOW M BPEMEHHBIM
KPUTEPUEM JIOCTATOYHOCTH, A TaKXE HHTETPALMU MPOBEPOUYHBIX KPUTEPUEB C OCHOBHBIMHU
GYHKIMOHATBHBIME TTOKa3aTe siMu. [IpakTrueckas 3HAYMMOCTh COCTOUT B Pa3paboTKe MPUMEHUMOM
METOJIOJIOTUYECKOM OCHOBHI sl nuddepeHnranuu TpeOOBaHUM MO YpPOBHSM 3allWTHI, pPaHHEH
UIeHTU(UKAIIMN  CTAa0BIX 3BEHBEB, PAIMOHAIBLHOTO paCHpeNeNieHuss PECYpcoB W OpraHHU3aIliu
MEXaHHM3Ma HENPEPHIBHOTO COBEPIICHCTBOBAHUS. B UCCIE10BaHNH UCIIOIBb30BaHbl METOAbBI CUCTEMHOTO
aHaJIn3a, CLIEHAPHOI'0 MOJIX0/1a, pUCK-OPUEHTUPOBAHHOW OLICHKH, aHAJIN3a HOPMATHUBHBIX JTOKYMEHTOB
Y KOHLENTYAJIbHOI'O MOJICIIMPOBAHUSL.

KuaroueBble cioBa: aHTaroHUCTUYEeCKas TpHaaa, MHOTOYpPOBHEBas CHUCTeMa O€30IMacHOCTH,
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¢u3uueckas 3ammTa; KpUTHYECKas HHEOpAcTpyKTypa U OOBEKTHl CIHEIHAIbHOIO HA3HAYCHUS;
CIIEHapHBIN MOJX0J, BpDEMEHHOM KPUTEPUI JOCTAaTOYHOCTH, OOHApYKEHHE, 33JICP)KKa, PearHpOBaHHE;
yIpaBJIeHUE PUCKaMH, KOHIIETITyalbHOE TPOSKTUPOBAHHE

Abstract
Conceptual design of multilayer security systems based
on the antagonistic triad model
Ramil Akhundov

The study is devoted to the application of the antagonistic triad model in the conceptual design of
multilayer security systems for critical infrastructure and special-purpose facilities. The relevance of the
research is determined by the adaptive and goal-oriented behavior of adversaries in contemporary threat
environments, the insufficiency of formal regulatory compliance to ensure operational adequacy, and
the risk of functional misalignment within multilayer architectures. The paper develops a systemic
framework based on the interaction of the elements “object, adversary, physical protection,” including
the prioritization of critical assets, scenario-based structuring of adversary behavior, and the
coordination of detection, delay, and response functions under time constraints. The scientific
contribution lies in transforming the antagonistic triad into a coherent conceptual framework for
multilayer architecture, linking design decisions to scenario logic and time-conditioned sufficiency, and
integrating verification criteria with key functional indicators. The practical significance consists of
providing an applicable methodological framework for addressing differentiated requirements across
layers, early identification of weak links, rational allocation of resources, and structured mechanisms for
continuous improvement. The study employs systems analysis, scenario-oriented assessment, risk-based
evaluation, analysis of regulatory documents, and conceptual modeling.

Keywords: antagonistic triad, multilayer security system, physical protection, critical
infrastructure and special-purpose facilities. scenario-based approach, time-conditioned sufficiency, risk
management, conceptual design
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ARTIFICIAL INTELLIGENCE METHODS FOR FACE IDENTIFICATION UNDER
CONDITIONS OF MASKING AND LIGHTING
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University of Military Security and Defence of the Republic of Uzbekistan
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Abstract: This article analyzes the problem of person identification under complex conditions
involving a sharp change in light intensity and a partially occluded face by a medical mask. In this study,
a Retinex decomposition model for reducing photometric noise and a hybrid CNN-Transformer
architecture based on an a-weighted spatial attention mechanism for identifying regions under the mask
are being proposed.

Keywords: artificial intelligence, identification, occlusion, photometric invariance, Retinex
model, spatial attention, hybrid neural network

Introduction

Today, rapid development of artificial intelligence and computer vision technologies has taken
face-based personal identification systems to a new level. Identifying individuals based primarily on
facial images is considered one of the most important areas of biometric authentication systems. In recent
years, demand for facial recognition technologies has been growing in security systems, mobile devices,
and monitoring. However, in practical scenarios, partial occlusion of the face by a mask and drastic
changes in lighting intensity significantly reduce identification accuracy.

In particular, the widespread use of medical masks during the global COVID-19 pandemic has
become a serious technological challenge for traditional facial recognition algorithms. The lower part of
the face — the nose, lips, and chin — is obscured by masks, significantly reducing the informativeness of
biometric features that are crucial for person identification. In this regard, the results of large-scale
studies conducted by the U.S. National Institute of Standards and Technology show that for the majority
of the 266 tested algorithms, the accuracy of masked face identification dropped from 95% to 20-50%
[1]. Similarly, studies based on the MaskedFace-Net database also noted that the performance of
traditional algorithms dropped from 97% to 60—70%.

Existing algorithms often work effectively under normal lighting conditions, but they produce
significant errors in extreme lighting conditions (below 15 lux) or when a large part of the face is
occluded. The problem of identifying masked individuals is particularly acute at night or in poorly lit
areas. For this reason, developing adaptive hybrid neural network architectures that can ensure high
accuracy even under complex conditions of low illumination and occluded facial regions is one of the
most important scientific challenges in the field of computer vision [2].

The purpose of this article is to develop a new approach based on a hybrid CNN-Transformer
model for correcting photometric deficiencies using Retinex decomposition and for effectively
identifying facial features under masks, and to experimentally evaluate its effectiveness.

Literature review

The evolution of scientific research in the field of facial identification encompasses complex stages
of development, from classical image processing algorithms to modern deep learning—based models. In
this field, sudden changes in light gradients and partial occlusion of the facial region by a medical mask
are widely studied as fundamental challenges affecting the stability of identification systems.

In international studies, G. Huang, Z. Li, and D. Wang analyzed the sensitivity of convolutional
neural networks (CNNs) to photometric changes. They proposed the “Adaptive Illumination Correction”
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model aimed at automatically adjusting light contrast [3]. Although this approach allows for partial
compensation of changes in lighting conditions, it was noted that the effectiveness of extracting
biometric features is limited at very low illumination levels (less than 15 lux).

In this regard, in studies aimed at solving the masked face identification problem, M.A. Kumar
and S. Bhattacharya increased the efficiency of analyzing local features in the exposed part of the face
by integrating CNN and attention mechanisms [4].

In this line of research, by retraining models on the MaskedFace-Net dataset developed by M.
Wang and J. Deng, identification accuracy was increased by 25-35%. Additionally, the ArcFace
algorithm proposed by J. Deng, which uses an angle-based loss function, ensures high-accuracy
clustering of face vector features and delivers more stable results under occlusion conditions.

In the Republic of Uzbekistan, there are prestigious scientific schools established in the fields of
artificial intelligence, digital image processing, and pattern recognition. In particular, Academician M.M.
Kamilov and professors Sh.X. Fozilov., In the scientific works of, M.M. Musaev, [X.N. Zaynidinov}, and
N.S. Mamatov, the systematic study of image feature extraction, mathematical models of person
identification, and the optimization of algorithms has been conducted [9,10]. A correlation method for
recognizing a person's face image from a database has been proposed by the author [11].

Nevertheless, in most existing studies, the factors of insufficient lighting and face occlusion have
not been sufficiently investigated in a comprehensive, interrelated manner. In practical real-time systems,
the simultaneous occurrence of these factors, including ensuring system stability and minimizing error
rates when identifying a masked individual at night, comprehensive algorithmic solutions have not been
sufficiently developed yet [5]. Therefore, developing new methodological approaches that combine the
Retinex decomposition model with a hybrid CNN-Transformer architecture, which operate stably under
complex illumination and occlusion conditions, is an urgent scientific and practical task.

Methodology and proposed solution — one of the fundamental problems of personal
identification systems is occlusion in a facial image, that is the degradation of critical biometric markers-
information about the contours of the nose, mouth, and chin - due to partial occlusion of the face by a
medical mask.

This situation significantly reduces the discriminative power of classic algorithms based on pixel
intensity gradients, particularly Haar Cascades, Local Binary Patterns (LBP), and Eigenfaces methods.

Moreover, photometric variations - extreme fluctuations in illumination level - negatively affect
the image’s signal-to-noise ratio, reducing the robustness of conventional identification algorithms.
Practical experiments show that the classical methods mentioned above cannot provide sufficient
performance in complex scenarios where occlusion and low-light conditions occur simultaneously [6].

To solve this problem, the following priority scientific tasks have been identified. They are as
follows.

1. Adaptive image quality enhancement - modification of the Retinex decomposition model to
suppress photometric noise and increase detail in images captured under low-light conditions
(illumination level <15 Ix).

2. Local feature extraction — optimizing convolutional neural network (CNN) blocks to extract
biometric features at high accuracy from the upper part of the face not obscured by a mask (around the
eyes and forehead).

3. Global dependency modelling - integrating the Vision Transformer (ViT) mechanism to
analyze the probabilistic structure of masked facial regions and long-range dependencies between facial
elements.

4. Introducing the attention mechanism in the informative image (open) and non-informative
(masked) areas in the image, and to develop an a-weighted spatial attention module to direct
computational resources to key points.

5. Test the proposed CNN-Transformer model as hybrid model on masked face databases (LFW-
Masked and RMFRD) to evaluate its performance and compare its accuracy metrics with traditional
models.
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Proposed mathematical approach. To solve the tasks outlined above, this article proposes a
mathematical approach for the process of personal identification, consisting of several sequential
algorithmic steps.

Photometric adaptability model for lighting conditions. In the initial image processing stage, a
nonlinear photometric correction model based on the Retinex theory is applied to reduce the negative
impact of light gradients [7]. According to this model, the input image is decomposed as follows.

Sxy)=RXxYy) - 1(x,y) 1)

Here: R(x, y) — it is a reflection component that represents the physical properties of the object's
surface and contains invariant biometric information that is independent of lighting conditions.

I(x,y) — it is a lighting component that represents the influence of external light sources and is
considered photometric noise in the image.

Through a logarithmic transformation, this relationship is brought to the following form:

log(R) = log(S) —log(I) ()

This approach enables the contrast-based selection of micro-details in facial textures, significantly
improving algorithms' ability to operate under extremely low-light conditions.

The process of removing illumination noise. To improve identification accuracy, the algorithm's
primary task is to minimize the effect of the illumination component | (X, y) and extract the pure
reflection component R(x, y). For this purpose, nonlinear logarithmic transformations and spatial
smoothing operations are applied.

logR(x,y) = logS(x,y) —log[F(x,y) - S(x,y)] 3)

Here: F(x,y) — Gaussian filter used to evaluate and smooth the illumination area. To isolate the
reflection component (R) in the image, the logarithmic subtraction operation in (2) is performed. In this
process, a Gaussian smoothing function is applied according to formula (3) to eliminate illumination
noise. This set of operations neutralizes sharp brightness contrasts in the image, ensuring the photometric
invariance of biometric markers.

As a result of these operations, the sharp light contrasts in the image are neutralized. The R(x, y)
component obtained after retinex filtering retains the face’s micro-contours (eye rim, nasal ridges, and
texture elements) while exhibiting photometric invariance with respect to the overall illumination level.
This enables the neural network model to reliably identify a person even under extremely low lighting
conditions in the 10-15 lux range.

Semantic filtering of occluded facial regions using a spatial attention mechanism. The
presence of medical masks on a person's face leads to the loss of important biometric information in the
nose, lip, and lower jaw regions [8]. A dynamic weighting algorithm for features based on the spatial
attention mechanism is proposed to minimize the negative impact of occluded (occlusion) regions on
identification accuracy.

The essence of this method is to selectively isolate the informative areas of the face - round the
eyes, eyebrows, and forehead - and to reduce the weight of features in occluded (masked) regions
(Figure).

In Figure, the visual highlighting of informative regions in a facial image partially occluded by a
mask is demonstrated through a spatial attention mechanism. In the attention map, the eye and forehead
regions are enhanced as high-informativeness areas, and the weights of features in the lower face masked
by the occluder are automatically reduced.
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Figure. In the masked face image, the spatial attention mechanism
highlights informative regions (around the eyes and on the forehead)

From a mathematical point of view, this process is expressed as a weighted sum of local features:

Fout=% (L)) a (L)) f(xy) (4)

Here: f(x_(i,j) ) — A vector of local feature descriptors extracted at spatial coordinates (i,j) by
convolutional layers (CNN).

a_(i,j ) [0,1] — Attention coefficient representing the informativeness level of the corresponding
local region. (Attention Weight).

a_(i,j) — The coefficient is calculated by a trainable module that analyzes the distribution of
texture gradients. During operation, the algorithm performs the following.

1. In regions where masks are detected — that is, where biometric markers are corrupted or absent
— the coefficient tends towards its minimum value (a—0). This effectively removes those “noisy” pixels
from the final identification.

2. In the areas around the eyes and on the forehead, the coefficient values are maximized (a — 1).

The hybrid combination of the above-mentioned (3) and (4) relations forms represent an
integrated hierarchical structure that ensures the identification system’s stable operation under extreme
conditions. Here, the photometric correction stage based on Retinex theory normalizes the image’s
spectral characteristics, while the spatial attention mechanism performs the task of semantic
classification of high-level abstract features.

The conceptual advantages of this approach are explained by the following scientific foundations:

Enhancing local invariance. The R(x,y) reflectance component obtained through retinex
filtering preserves the microscopic relief of the surface texture. The spatial attention module, in turn,
isolates the eye-around and frontal-forehead regions that are crucial for identification from this relief. In
this process, as (a; ; — 1) the neural network focuses on the most densely populated coordinates.

Minimizing entropy under occlusion. In the presence of information loss caused by a medical
mask or other external barriers, the algorithm classifies the masked regions as “noise.” Here, under the
condition (a—0), the influence of these regions on the overall feature vector is neutralized. As a result,
the model’s learning process is focused solely on genuine biometric data, which sharply reduces the
probability of error.

Hybrid CNN-Transformer architecture. In the proposed model, the advantages of CNN and
Transformer architectures are combined [10]. CNN blocks serve to extract local facial landmarks for
eye, eyebrow, and forehead textures. Transformer blocks, on the other hand, enable modelling of long-
range dependencies between these local features.
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Transformer blocks — enable modelling long-range dependencies between local features. Primarily,
the Multi-Head Self-Attention mechanism analyzes the relationships between different parts of the face.
Using this mechanism, for example, the relationship between the eyes and the forehead, as well as the
masked mouth and nose region, is evaluated in a contextual manner.

In this way, the Transformer blocks enable better identification of local features while preserving
the global face structure.

The Spatial Attention module — located between CNN and Transformer blocks, enhances
informative areas and suppresses ambiguous or low-information areas, such as parts under a mask. This
module serves to weight and align the features detected by the CNN with the global context before
passing them to the Transformer blocks. As a result, the masked facial area is analyzed without reducing
its level of detail.

Classification layer — in the final stage, the model is passed to the classification layer. This layer
includes the following.

ArcFace loss function — used to generate discriminative embeddings for face recognition tasks.

Softmax activation — converts the model’s outputs into a probability vector, enabling the
identification of each face identifier or emotion class.

Experimental studies. The proposed hybrid CNN-Transformer model and Retinex
decomposition algorithm were experimentally evaluated using open-source datasets — LFW-Masked
(Labeled Faces in the Wild — Masked) and RMFRD (Real-world Masked Face Recognition Dataset).
During the experiments, the primary focus was on the model's accuracy in identifying individuals under
occlusion (masking) and low-illumination (below 15 lux) conditions.

This database is based on the Labeled Faces in the Wild (LFW) dataset, in which individuals’ face
images are artificially covered with medical masks. The database contains approximately over 13,000
masked images, they belong to over 5,000 individuals. This database is widely used to assess a model’s
robustness under occlusion conditions by simulating the effect of masks (Table 1). In the experiments,
the upper parts of the mask-covered faces were the main focus, with the eye area and the forehead
receiving the most attention.

Table 1. The following databases were used in the experiments

Database Number of images | Number of individuals Features
LFW-Masked 13,000 + 5,749 Various lighting, masked

RMFRD 10,000 525 Masked/unmasked couple
Custom dataset 2,000 100 Uzbekistan, nighttime

RMFRD (Real-World Masked Face Recognition Dataset). One of the largest open databases
collected under real-life conditions. It contains 5,000 masked facial images of 525 individuals and
90,000 unmasked facial images of those same individuals. The images were collected from the internet
and include various lighting, angle, and background conditions. This database is ideal for testing the
model’s performance under challenging conditions (including low lighting and mask occlusion).

Results analysis. In the study, the performance of three different approaches — Standard CNN,
Retinex + CNN, and the proposed model — was compared at illumination levels ranging from 100 to 10
lux (Table 2).

Table 2. Comparative analysis of models under different lighting conditions

Lighting level Standard CNN Retinex + CNN Proposed model
(Lux) (%) (%) (%)
100-200 (normal) 98.2 98.9 99.1
50-100 (average) 85.6 93.2 97.5
10-50 (low) 62.1 814 94.8
<10 (very low) 41.3 67.8 86.8
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Table 3. Comparative analysis of the models at different occlusal levels
Dearee of occlusion Standard CNN Retinex + CNN Proposed model
J (%) (%) (%)
0% (without a mask) 97.8 98.3 98.9
20-30% (partially) 84.2 90.1 96.3
40-50% (full mask) 67.5 78.6 92.7

The results obtained (Table 2) show that in extreme conditions with lighting levels below 10 lux,
the accuracy of standard CNN algorithms dropped to 41.3%, while the proposed hybrid model
maintained 86.8% accuracy. This indicates that the Retinex decomposition effectively filters
photometric noise in the image.

Analyses by occlusion (mask) level (Table 3) were carried out in the initial stages. These are as
follows:

1. Hybrid architecture performance. When 40-50% of the face is occluded by a mask, the
proposed model achieved a result 25.2% higher than standard methods.

2. Weighted attention mechanism. The model successfully bypassed the non-informative pixels
in the lower (occluded) part of the face, directing its primary focus to the eye area and the forehead.

3. Error rate. The system’s overall error rate was 0.038%, which is considered a high rate for
biometric security systems.

Conclusion

During the conducted experiments, the resource consumption and computational speed of the
proposed hybrid CNN-Transformer algorithm were also analyzed. According to the results, the model
recorded an average of 28-32 FPS (frames per second) speed in an NVIDIA RTX 3060 GPU
environment. This metric confirms that the algorithm fully meets real-time requirements not only for
static images but also for video surveillance systems. The optimized linear logarithmic transformation
of the Retinex decomposition reduces the computational load, ensuring the system's stable and fast
operation. Based on the obtained results, the following conclusions were drawn. They are as follows:

1. Efficiency of the hybrid architecture. By combining Retinex decomposition with the CNN-
Transformer model, identification accuracy was maintained at 86.8% under lighting conditions below
10 lux. This indicates an increase in stability of more than two fold compared to conventional CNN
models.

2. Occlusion tolerance. The a-weighted spatial attention mechanism achieved an error rate as low
as 0.038% by focusing on the informative periocular regions even when 50% of the face was occluded
by a mask.

3. Practical significance. The proposed approach serves as an effective technological solution for
controlling high-risk scenarios in public safety systems, especially at night or under epidemiological
restrictions (mandatory mask-wearing).
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AHHOTALIUA
MeToabl HCKYCCTBEHHOT0 MHTE/JIEKTA MPU WICHTUPUKALIMHT JIUMYHOCTH
10 U300Pa’KEeHHUIO0 JIMLA B YCJIOBUSIX MACKHU U OCBEIIeHUs
®ypkardex Hyp:xxanos

B nanHoii cTathe aHanmu3upyercsa npobdiemMa HISHTU(UKALUN JTMYHOCTH B CIOXKHBIX YCIOBHSIX,
XapaKTEPU3YIOIINXCS PE3KUM U3MEHEHHEM MHTEHCUBHOCTU OCBELIEHMS M YACTUYHBIM 3aKPBITHEM JIUIIA
MeIMIUHCKOW Mackol. B maHHOM HccienoBaHuu mpejyiaraercst Moenb Aekomno3unuu Retinex ams
YMEHbILIEHUsI (OTOMETPUYECKOro IllymMa, a TakKe IpejacraBieHa TruOpuaHas apxutektypa CNN-—
Transformer, ocHOBaHHas Ha MEXaHU3ME NPOCTPAHCTBEHHOI'O BHUMAaHMS C 0O-B3BEHIMBAHUEM JJIS
BBIJICJIEHUS 00J1aCTel 1I0J] MAaCKOil.

KiroueBble cj10Ba: HCKYCCTBEHHBIH MHTEIUIEKT, UACHTH(PUKALNSA, OKKITIO3Hs, (POTOMETpHUECKast
MHBAapHaHTHOCTb, MOJIETb RetineX, MpoCcTpaHCTBEHHOE BHUMaHueE, rTuOpr/Hasi HEMPOHHAs CETh

Xiilasa
Maska va isiqlandirma sartlorinda iiziin taninmasi iiciin siini intellekt metodlar:
Furkatbek Nurcanov

Bu moqgalads is1q intensivliyinda Kaskin doyisiklik vo tibbi maska ilo gismon baglanmus iiz ilo bagh
miirokkob soraitdo soxsin identifikasiyasi problemi tohlil edilir. Bu todgigatda fotometrik sos-kiiyiin
azaldilmasi li¢iin Retinex parcalanma modeli vo maska altindaki bolgalori miiayyan etmok tigiin a-¢oakili
mokan diggat mexanizmins asaslanan hibrid CNN-Transformer arxitekturasi toklif olunur.

Acar sozlar: siini intellekt, identifikasiya, okkliiziya, fotometrik invariantliq, Retinex modeli,
mokan diggati, hibrid neyron sobokasi
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Xiilasa. Mogaloda Azorbaycan — Giirciistan — Tirkiys tigtorafli omokdashq platformasi {izro
toroflor arasinda ikitorofli vo tigtorofli miistovido imzalanmis hiiquqi-miigavilo sonadlorinin miidafio-
tohliikasizlik sahasinds istinad noqtasi kimi faydaliligi, o ctimladan toraflor arasinda miidafis sahasinds
tictorofli formatda hoyata kegirilon osas omokdasliq istiqamatlori tohlil edilmisdir. Bununla yanas1, Ikinci
Qarabag miiharibasi vo Azarbaycan torafinin hoyata kegirdiyi lokal xarakterli antiterror todbirlarinin
naticaloari, eloco do davam edon Rusiya — Ukrayna miiharibasi {izro yaranmig yeni geosiyasi realliglar
cargivasindo Azarbaycan — Giirciistan — Tiirkiys ligtorafli amokdasliq platformasinda yer alan 6lkalor
arasinda ikitorofli vo {igtorofli formatda imzalanmis hiiquqi-miiqavilo sanadlorinin regionun
tohliikosizlik arxitekturasina tosiri giymotlondirilmisdir. Todgigat isinin moqsadi Azorbaycan —
Giirciistan — Tiirkiya tigtorafli omokdasliq platformasinda yer alan 6lkalor arasinda ikitorafli va tigtorafli
formatda imzalanmis hiiqugi-miigavils sanadlorinds oks olunan miiddsalarin praktiki miistovids tatbiqi
saviyyasinin miiayyan edilmosidir. Mogsadomiivafiq olaraq, Azorbaycan — Giirciistan — Tiirkiya
tigtorofli omokdasliq platformasinda yer alan olkolor arasinda ikitorofli vo iigtorofli omokdaslig:
rasionallagdiran amillor, habels toroflorin gabiliyyat uyarliligi baximimdan horbi, horbi-texniki vo horbi
tohsil saholorinds omokdasliq perspektivlorinin tizo ¢ixarilmasi asas vazifalor kimi garsiya qoyulmusdur.
Analiz metodundan istifads edilon todgigat isindo, toroflor arasinda miidafio sahosinds imzalanmig
“Ugtorafli Anlasma Memorandumu” sonoadindo hor hansi bir tohdid zamani kritik infrastruktur
layihalorinin qorunmasi {izro birgo miidaxiloni nazordo tutan miiddoeanin yer almamasinin hoyata
kecirilon birgs layihalorin davamliligt baximindan hassasliglar yaratdigi ortaya c¢ixarilmisdir. Bu
xtisusda soziigedon memorandumda geyd edilon miiddeanin oks olunmasi Vo Azarbaycan — Giirciistan —
Tiirkiys tgtorafli omokdashq platformasinin blok (ittifaq) formasinda institutlagdirilmas: xtisusi dnom
kasb edir.

Acar sozlar: Azorbaycan — Giirciistan — Tiirkiys, Conubi Qafgaz, Birgo Boyannamo, tigtorofli
omoakdasliq, hiiquqi baza

Giris

Sovet Sosialist Respublikalari Ittifaginin (SSRI) dagilmasindan sonra Conubi Qafgaz regionunda
yaranmis giic boslugunun doldurulmas: ugrunda regional giiclor — Tiirkiyo, Iran, Rusiya vo Avropa
Birliyi, eloca do global giic hesab edilon Amerika Birlogsmis Statlar1 (ABS) arasinda miibariza hals do
davam etmokdadir. Ikinci Qarabag miiharibasindo Azorbaycanin qazandigi tarixi zofordon sonra
regionda yaranmis yeni geosiyasi realliglar vo 2022-ci ilin fevral ayindan bari davam etmokds olan
Rusiya — Ukrayna miiharibasi fonunda Conubi Qafgaz regionuna olan maraq daha da artmigdir. Bu
xtisusda 15 iyun 2021-ci il tarixindo Azarbaycan va Tiirkiys arasinda imzalanmis “Susa Boyannamasi”
[1] ¢arcivasindo Tiirkiyanin regionda daha da giiclonmasi, 8 avqust 2025-ci il tarixinde ABS-nin
Vasington soharinds Azarbaycan Prezidenti vo Ermanistanin Bas naziri arasinda “Birgo Bayannama”nin
imzalanmasi, 907-ci diizolisin (ABS Kongresi torofindon “Azadligi miidafio akti”na olava edilon vo
ABS-nin 6lkomiza birbasa dovlat yardimini qadagan edon ganunvericilik akti) tatbiginin ABS Hokumati

torafindon miivaqqoeti dayandirilmasi va Zongazur dshlizinin (Trump Route for International Peace and
Prosperity (TRIPP)) reallasmasinda ABS-nin Ermonistana dastoyi Kimi faktlart misal gostarmoak olar
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[2]. Eyni zamanda avvallar bu regionda daha az foaliyysti miisahido olunan aktorlar yuxarida sadalanan
hadisalori fiirsat kimi dayarlondirarak, regiondaki mévgelarini gliclondirmayas say gostarmoakdadirlor.

Aktorlarin tosir mexanizmlorini artirmaq cohdi asas etibarilo, regionda miioyyan tosir imkanlari
olan Rusiyanin biitiin milli giic tinstirlarini malum miiharibaya calb etmasi va regiona daha ¢ox fokuslana
bilmomosi, eloco do ikinci Qarabag miiharibesinds moglub olan Ermonistanin Azorbaycana qarsi
giiciiniin balanslasdirilmast vo ya toroflor arasinda dayaniqli siilhiin imzalanmasi tizro moderator
gisminda ¢ixis etmok miistovisindo aparilmaqdadir. Bu ¢orgivodo ortaq layihalor hoyata kegiron
Azorbaycan — Giirciistan — Tirkiya (AGT) tgtarafli amokdashigr vo bu 6lkalor arasinda ayri-ayriliqda
hayata kegirilon ikitarafli amokdasliq, 0 ciimlodon diger: Rusiya— Ermonistan, Rusiya — iran, Ermanistan
— Iran, Ermonistan — Fransa va Ermonistan — Hindistan ikitorofli amokdasliq platformalar1 xiisusilo
vurgulanmalidir. Yuxarida sadalanan diger omokdasliq platformalarindan forgli olarag, AGT daxilinds
miidafio omokdasgliginin hor {i¢ 6lkonin milli maraqlarina cavab vermosi bu omokdashg: strateji
Saviyyays yiiksoltmisgdir.

SSRI-nin dagilmasi ilo miistaqillik alds etdikdan sonra Azorbaycan va Giirciistanin oxsar taleyi
yasamasi (hor iki 6lkonin tagribon 20% orazisinin isgal edilmasi (Azorbaycan torofi Ikinci Qarabag
miiharibasi vo 2023-cii ildo hoyata kegirdiyi lokal xarakterli antiterror todbirlori noticasinds orazi
biitovlilyli vo suverenliyini barpa etmisdir) vo yiiz minlorlo insanin mocburi kogkiin vaziyyatina
diismasi) bu olkalori daha da yaxinlagsmaga vo yiiriitdiiklori xarici siyasatdo bir-birinin maraqlarini
nazors almaga sévq etmisdir. Qarsilasdigi tohdidlara baxmayarag, har iki 61ka bir-birinin orazi biitovliyi
va suverenliyini tanimig va beynalxalq tribunalardan daima bir-birino dastayini niimayis etdirmisdir. Bu
cargivada Tirkiys do Azarbaycan va Giirclistanin arazi biitovliyli Vo suverenliyino hor zaman dastok
vermis Vo regiondaki miinaqisalorin halli yolunda saylarini asirgomomisdir. Tabii Ki, iqtisadi, siyasi vo
ticari sahalords maraqlari tist-iista diison AGT-nin arazi biitovliiyii va suverenlik kimi kritik masalalards
da bir-birinin yaninda yer almasi tigtorafli omokdasligi daha da rasionallagdiran faktorlardandir.

AGT xarici iglor nazirlorinin Tiirkiyado (ilk tgtorafli goriis 2012-ci ilds Tiirkiyads bas tutmusdur
[3]), Giirclistanda va Azarbaycanda (sonuncu tigtarafli goriis 2024-cii ildo Baki goharinds bas tutmusdur
[4]) miixtolif vaxtlarda kegirilmis tigtorafli mohsuldar gorislorinin ardinca tigtorofli formatda miidafio
nazirlorinin goriisiiniin do kegirilmoasi anonavi hal almigdir. Belo ki, toraflorin miidafia nazirlorinin
Azarbaycanda (2014, 2016, 2019 vo 2023), Giirciistanda (2015, 2017, 2020, 2021 va 2024) vo Tiirkiyada
(2018, 2022 vo 2025) kegirilmis tgtorofli goriislorindo regionda tohliikesizlik miihiti va tigtorofli
omoakdashigin faaliyyat istiqamatlori (harbi, harbi-texniki, horbi tohsil, birge seminarlarin kegirilmasi,
harbi texnologiyanin inkisafi, Kibertohliikasizlik sahasinds tigtorofli omokdaslhiq vo s.) miizakiro
edilmigdir. Bununla yanasi, harbi qulluggular arasinda qarsiliqlt oalage imkanlarmin giiclondirilmasi
moqsadils tigtarafli sokilda birga harbi talimlarin kegirilmasins dair raziliq alds edilmisdir.

Azarbaycan — Giirciistan — Tiirkiya arasinda ikitarafli va iigtarafli
miidafido amokdashginin hiiquqi bazas:

30 avqust 1991-ci il tarixinds miistaqilliyini elan etmis Azarbaycan Respublikas1 09 noyabr 1991-
ci il tarixinds ilk olaraq Tirkiys torafindon rosmi taninmigdir. 1992-ci ilin yanvar aymdan etibaran
yaranmis diplomatik miinasibatlor ¢argivasinda hor iki 6lkonin bir-birinin arazisinds sofirlik vo bas
konsulluglart agilmigdir [5].

15 sentyabr 2010-cu il tarixindo Istanbul sohorinds osasi qoyulmus Azorbaycan — Tiirkiya
omokdasligi ¢argivasinds Yiiksok Saviyyali Strateji ©Omokdasliq Surasiin ugurlu foaliyyati ilo iki 6lko
arasinda biitiin sahalordo olagolor daha da dorinlogmisdir [6]. Azorbaycan — Tiirkiys amokdasliginin
miixtolif sahalor lizra hiiquqi bazasini toskil edon 256 sonad imzalanmigdir. Bununla yanasi, toroflor
arasinda parlamentlorarasi is¢i qrupu da faaliyyat gostarmokdadir.

Umumiyyatlo, Azorbaycan vo Tiirkiye Hokumatlori, Miidafio Nazirliklori va diger giic strukturlari
arasinda miixtolif vaxtlarda imzalanmis vo miidafia-tohliikasizlik vo miidafio sonayesi saholorinds
omokdasliq tglin hiiquqi baza hesab edilocok hiiqugi-miiqavilo sonadlori asagidaki cadvalda oks
edilmisdir.
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Cadval. Azarbaycan va Tiirkiys Hokumatlari, Miidafia Nazirliklari va digar giic strukturlar:
arasinda miixtalif vaxtlarda imzalanms Sazis, Protokol va Miiqavilalar [7]

No Imzalanma Toraflorin Hokumoatlori arasinda miixtalif vaxtlarda
) tarixi imzalanms Sazis, Protokollar

1 2 3

1. |13 oktyabr 1921 |“Qars” miiqavilosi

2. |24 yanvar 1992 | Tirkiya Respublikasi ilo Azorbaycan Respublikasi arasinda dostlug,
omokdaslig vo mehriban qonsuluq Sazisi

3. |03 may 1992 Tiirkiya Respublikasi ilo Azorbaycan Respublikasi arasinda tolim-tohsil,
miitoxassis miibadilasi vo elmi-texniki omokdasliq Miigavilasi

4. |09 fevral 1994 Azorbaycan Respublikasi ilo Tiirkiya Respublikasi arasinda dostlug va
hortorafli omokdasligin inkisafi barodo Miigavilo

5. |09 fevral 1994 Azaorbaycan Respublikasi ilo Tiirkiya Respublikasi arasinda omokdasliq vo
qarsiligh yardim hagqinda Protokol

6. |09 fevral 1994 Tiirkiys Respublikas1 ilo Azorbaycan Respublikasi arasinda sorhod
masalolorini tonzimlomok maogsadils is¢i qruplarinin yaradilmasi haqqinda
Protokol

7. |10 iyun 1996 Tiirkiyo Respublikast Hokumoti ilo Azorbaycan Respublikast Hokumsoti
arasinda harbi tolim, texniki vo elmi sahado omokdasliq haqqinda Sazis

8. |5 may 1997 Tiirkiyo Respublikast Hokumoti ilo Azorbaycan Respublikast Hokumsoti
arasinda sorhad insidentlorinin vo miibahisolorinin halli hagqinda Miigavilo

9. |5 may 1997 Tiirkiyo Respublikast Hokumoti ilo Azorbaycan Respublikast Hokumaoti
arasinda Tiirkiys — Azarbaycan sarhod xottinin har iki torafinds on kilometrlik
zona daxilinda hoyata kegirilon miilki vo harbi hava vasitolorinin uguslarini
tonzimloyan Protokol

10. |16 avqust 2010 | Azarbaycan Respublikasi vo Tiirkiys Respublikasi arasinda strateji torafdasliq
vo qarsiligh yardim hagqinda Miigavile

11. |15 sentyabr 2010 | Azarbaycan Respublikasi va Tiirkiys Respublikasi arasinda Yiiksok Saviyyali
Strateji ©mokdasliq Surasinin yaradilmasi haqqinda Birgs Boyannamo

12. |25 aprel 2017 Azarbaycan Respublikast Hokumati ilo Tiirkiya Respublikast Hokumati
arasinda horbi maliyys omokdagligi haqqinda Sazis [8]

13. |31 may 2021 Azarbaycan Respublikast Hokumati ilo Tiirkiya Respublikasi Hokumati
arasinda pilotaj tolimi hagqinda Sazis [9]

14. |15 iyun 2021 Tiirkiys Respublikasi ilo Azarbaycan Respublikasi arasindaki miittafiglik
miinasibatlori hagqinda Susa Boyannamasi [1]

Taraflorin Miidafis Nazirliklori arasinda miixtalif vaxtlarda imzalanms
Sazis, Protokol va Miiqavilalor

15. |11 avqust 1992 | Azorbaycan Respublikast Hokumaoti ilo Tiirkiys Respublikast Hokumoti
arasinda qarsiligli horbi tolim-tohsil hagqinda Miigavilo

16. |10 iyun 1996 Azorbaycan Respublikast Hokumaoti ilo Tiirkiye Respublikast Hokumati
arasinda harbi tolim, texniki vo elmi sahads omokdasliq haqqinda Sazis

17. |31 oktyabr 1996 |Azorbaycan Respublikast Hokumoti ilo Tiirkiys Respublikast Hokumati
arasinda Silahli Qtivvalorin tibb heyatinin toliminos aid omokdasliq haqqinda
Protokol

18. |31 oktyabr 1996 |Tiirkiyo Respublikas1 Hokumsoti ilo Azorbaycan Respublikast Hokumati

arasinda Yardim Komitosi personalinin foaliyyat vo omokdasliq osaslarina
dair Protokol
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19. |28 iyul 1999 Azorbaycan Respublikast Hokumati ilo Tiirkiys Respublikasi Hokumaoti

arasinda Kosovo Tiirk Taborunun torkibinds Kosovoya gedacok Azarbaycan
taquminin faaliyyatino dair Sazis

20.

05 aprel 2000

Azorbaycan Respublikast vo Tirkiya Respublikasi arasinda Azorbaycan
Respublikas1 Miidafio Nazirliyi Qosun Novlori Ixtisas Moktobinin toskili va
tolimins dair Protokol

21. |09 may 2000 Azorbaycan Respublikasi Miidafio Nazirliyi ilo Tiirkiys Respublikasi Milli
Miidafia Nazirliyi arasinda topografiya sahasindo amokdasliga dair Protokol

22. |20 sentyabr 2000 |Azorbaycan Respublikasi Hokumoti ilo Tirkiys Respublikasi Hokumati
arasinda miidafio sonayesi sahasindo omokdasliq hagqinda Sazis

23. |22 mart 2001 Azaorbaycan Respublikasi Miidafio Nazirliyi ilo Tiirkiys Respublikasi Bas

Qorargahi arasinda Naxeivan 5-Ci ordu Korpusunun inkisafina dair Protokol

24. |16 iyul 2002 Azarbaycan Respublikas1 Miidafio Nazirliyi ilo Tiirkiys Respublikasi Silahli
Qiivvalarinin Bas Qoarargahi arasinda harb tarixi, horbi arxiv, harbi muzey isi
vo harbi noagrlor sahalorinds amakdasliq hagqinda Protokol

25. |3 mart 2003 Tiirkiyo Respublikast Bas Qorargahi ilo Tiirkiys Respublikast Miidafio
Nazirliyi arasinda Horbi Kosfiyyat ©mokdasligi hagqinda Protokol

26. |03 fevral 2006 Azorbaycan Respublikasi Miidafia Nazirliyi ilo Tirkiyos Respublikasi Bas

Qorargahi arasinda Naxgivan 5-ci ordu Korpusunun inkisafina dair Protokola
orzaq tochizatinin tonzimlonmasi ilo bagli Olava Protokol

27. |27 iyun 2006 Azorbaycan Respublikast Hokumsoti ilo Tiirkiys Respublikasi Hokumsati
arasinda Silahli Qiivvalorin tibb heyatinin tolimins aid amokdasliq hagqinda
Protokola doyisiklik edilmoasing dair Dlave Protokol

28. |26 fevral 2007 Tiirkiys Respublikas1 Bag Qorargahi ilo Azorbaycan Respublikas1 Miidafia

Nazirliyi arasinda yiiksok soviyyali horbi dialoq goriisiiniin kegirilmasi ilo
bagli Vozifo Tolimati

29.

12 mart 2007

Azorbaycan Respublikasi Miidafio Nazirliyi ilo Tiirkiyo Respublikasi Bas
Qorargahi arasinda Nax¢ivan 5-ci ordu Korpusunun inkisafina dair Protokol

30.

14 mart 2008

Azorbaycan Respublikasi Miidafio Nazirliyi ilo Tiirkiyo Respublikasi Bas
Qorargahi arasinda Azarbaycan Ali Harbi Danizgilik Moktobina tolim-todrisla
bagli yardim gdstorilmosing dair Protokol

31.

14 mart 2008

Tiirkiyo Respublikas1 Bas Qorargahi ilo Azorbaycan Respublikast Miidafio
Nazirliyi arasinda Azeorbaycanda Yiiksok Soviyysli Aviasiya Tolimi va
Tohsilina Dastok hagqinda Protokol

32.

14 mart 2008

Tiirkiys Respublikas1 Bag Qorargahi ilo Azarbaycan Respublikas1 Miidafia
Nazirliyi arasinda Azorbaycan Ali Horbi Akademiyasinda tohsil vo tolimo
dastok hagqinda Protokol

33.

14 mart 2008

Tiirkiys Respublikas1 Bas Qorargahi ilo Azorbaycan Respublikasi Miidafio
Nazirliyi arasinda Naxgivanski adina Horbi Liseydos tohsil va tolimo dostok
hagqinda Protokol

34.

17 fevral 2015

Azorbaycan Respublikast Hokumati ilo Tiirkiye Respublikast Hokumati
arasinda “Hava hiicumundan miidafio tolimi” ii¢iin Ev Sahibi Olkonin
dastayino dair Anlasma Memorandumu

35.

21 mart 2015

Azarbaycan Respublikast Hokumati ilo Tiirkiya Respublikast Hokumati
arasinda xiisusi toyinatli qiivvalorin taliminin kegirilmosino Ev Sahibi Olko
dastoyinin sortlorine dair Anlasma Memorandumu
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36. |18 aprel 2015 Tiirkiyo Respublikast Hokumoti ilo Azorbaycan Respublikast Hokumoti

arasinda Ofganistandaki Qotiyyatli Dastok Missiyasinin bir hissasi olaraq
Tiirkiyo Silahli Qiivvolori torkibindo foaliyyot gostoracok Azorbaycan
kontingenti ilo bagli Protokol

37.

14 avqust 2015

Azorbaycan Respublikast Hokumoti ilo Tiirkiye Respublikast Hokumati
arasinda “TURAZ Sahini tolimlori” ii¢iin Ev Sahibi Olko dostoyino dair
Anlagsma Memorandumu

38.

3 sentyabr 2015

Azorbaycan Respublikast Hokumoti ilo Tiirkiye Respublikast Hokumati
arasinda “Hava hiicumundan miidafio tolimi” {iciin Ev Sahibi Olkenin
dastoyina dair Anlasma Memorandumu

39.

2 iyul 2021

Azorbaycan Respublikast Hokumsoti ilo Tiirkiys Respublikasi Hokumsoti
arasinda Azorbaycan Ordusu vo Tiirkiya Silahli Qiivvalorinin xiisusi
toyinatlilarmin tolimins dair Anlasma Memorandumu [10]

Toaraflorin Miidafio Nazirliklori arasinda grant, maliyys yardim va logistika taminatinin
hayata kecirilmoasi haqqinda miixtalif vaxtlarda imzalanms Protokollar

40. |20 noyabr 1999 | Tiirkiys Respublikasi Bas Qorargahi ilo Azarbaycan Respublikasi Miidafio
Nazirliyi arasinda Logistika Icra Protokolu

41. {16 may 2000 Tiirkiys Respublikasi Bas Qorargahi ilo Azorbaycan Respublikas1i Miidafio
Nazirliyi arasinda maliyys yardiminin totbiqi hagqinda Protokol

42. | 1iyul 2000 Tiirkiyo Respublikasi Bag Qorargahi ilo Azorbaycan Respublikasi Miidafio
Nazirliyi arasinda Logistika Icra Protokolu

43. |17 iyul 2000 Azorbaycan Miidafio Nazirliyi ilo Tirkiys Respublikasi Horbi Doniz
Qiivvolori Komandanligi arasinda “TCG AB-34” patrul gomisinin
Azorbaycana tohvil verilmasi ilo bagli Protokol

44. |28 fevral 2001 Azorbaycan Respublikas1 Miidafio Nazirliyi ilo Tiirkiyo Respublikasi Bas

Qorargahi arasinda maliyyo yardiminin totbiqi hagqinda Protokol

45,

28 aprel 2001

Tiirkiys Respublikas1 Bag Qorargahi ilo Azorbaycan Respublikas1 Miidafia
Nazirliyi arasinda Logistika Icra Protokolu

46.

14 may 2002

Azorbaycan Respublikasi Miidafio Nazirliyi ilo Tiirkiyo Respublikasi Bas
Qorargahi arasinda maliyyo yardiminin totbiqi hagqinda Protokol

47.

21 sentyabr 2002

Tiirkiys Respublikas1 Bag Qorargahi ilo Azorbaycan Respublikast Miidafio
Nazirliyi arasinda Logistika Icra Protokolu

48.

16 dekabr 2010

Azorbaycan Respublikast Hokumati ilo Tiirkiye Respublikast Hokumati
arasinda horbi maliyyo amokdasligi haqqinda Sazig

Taraflarin Jandarma va Daxili Qosunlar Komandanhgi arasinda

miixtalif vaxtlarda imzalanmms Protokollar

49,

31 oktyabr 1997

Tiirkiya Respublikast Hokumati ilo Azorbaycan Respublikast Hokumaoti
arasinda Azarbaycan Respublikasi Daxili Qosunlar Komandanliginin soxsi
heyotino Tiirkiyo Respublikasi Jandarmasi torofindon gdstorilocok tolim-
tadris vo maddi-texniki (logistik) dastays dair Protokol

50.

23 aprel 2004

Tiirkiya Respublikast Hokumati ilo Azorbaycan Respublikast Hokumaoti
arasinda Azarbaycan Respublikasi Daxili Qosunlar Komandanliginin soxsi
heystino Tiirk Jandarmasi torofindon gostorilocok tolim-tadris vo maddi-
texniki (logistik) dastoys dair baglanmis Protokola ©lavo — 1 némrali Akt
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51. |28 mart 2007 Tiirkiys Respublikast Hokumati ilo Azorbaycan Respublikast Hokumati
arasinda Tirkiys Respublikas1 Jandarma Bas Komandanligi torafindon
Azorbaycan Respublikasi Daxili Qosunlar Komandanliginin tolim-todris
miiossisalorindo gostarilon talim-tadris vo maddi-texniki (logistik) dostoya
dair Slava Protokol

52. |12 fevral 2008 Tiirkiyo Respublikas1 Silahli Qiivvolorinin Bas Qorargahi ilo Azorbaycan
Respublikasmin Daxili islor Nazirliyi arasinda Azorbaycan Daxili Qosunlar
Komandanlhiginin soxsi heyatino Tiirkiyado Kara Harp Okulu tarafindon
gostarilocok tolim-todris dostayi barada Protokol

Tiirkiys Respublikasinin Silahli Qiivvalari toarafindon Azarbaycan Respublikasinin
Dovlat Sarhad Xidmoating tolim-tadris va maddi-texniki dastak verilmasi ilo bagh
imzalanmis Protokollar

53. |29 avqust 2003 | Azorbaycan Respublikast Hokumsoti ilo Tiirkiys Respublikasi Hokumoti
arasinda Azorbaycan Respublikasinin Dovlot Serhad Xidmeti - Serhod
Qosunlarina Tiirkiyo Respublikasinin Silahli Qiivvelori torofindon tolim-
todris vo maddi-texniki tominat sahasindo yardim gostorilmasi haqqinda
Protokol

54. |16 iyun 2012 Azorbaycan Respublikast Hokumsoti ilo Tiirkiys Respublikasi Hokumsati
arasinda Azorbaycan Respublikast Dovlot Sorhod Xidmati soxsi heyatino
Acrtilleriya Toliminin kegirilmasina dair Protokol

Tiirkiys Respublikasinin Silahli Qiivvalori tarafindon Xiisusi Dovlat Miihafizo
Xidmatina tolim-tadris sahasinda dastak verilmasi ilo bagh imzalanmms Protokol

55. |12 avqust 2004 | Tirkiye Silahli Qiivvalori torofindon Xiisusi Dovlet Miihafizo Xidmatino
gostarilocak talim-tadrisa dair Protokol

Toaraflorin Miidafio Sanayesi Nazirliyi va Milli Miidafia Nazirliyi
arasinda imzalanms Protokol

56. |8 may 2013 Azorbaycan Midafio Sonayesi Nazirliyi ilo Tirkiys Respublikast Milli
Miidafia Nazirliyi Miidafia Sonayesi Miistesarligi arasinda omokdasliq
Protokolu

Bununla yanasi, miixtalif illords birgs talimlorin kegirilmasina dair anlasma memorandumlari,
harbi-miilki heyatin sosial va madani moagsadli miibadilasing, harbi maliyys omokdasligina, soxsi heyatin
miibadilasing, harbi tibb sahasindos tohsil vo omokdasliga dair iki 6lko arasinda protokol vo sazislor
imzalanmigdir. Hazirda bir sira saholor {izro hiiqug-miigavilo bazasmin yenilonmasi iizarinds islor
aparilir.

Xiisusilo vurgulanmahidir ki, 27 sentyabr 2020-ci il tarixinds baslayan vo 44 giin davam edan
Ikinci Qarabag miiharibasindo Azarbaycan torafinin gazandigi tarixi zofor regionda geosiyasi voziyyatin
doyismasi ilo naticolonmisdir. Post-miihariba dovriinds 15 iyun 2021-ci il tarixinds “Azarbaycan vo
Tiirkiys arasinda imzalanmis miittafiglik miinasibatlori haqqinda Susa Bayannamaosi” ¢orgivasinda
NATO Vasington Miigavilasinin 5-ci maddasi kimi, iki 6lkodon har hansi birinin miistagilliyina,
suverenliying, orazi biitovliyiino, beynolxalq saviyyado taninmig sorhadlorin toxunulmazligina vo ya
tohliikasizliyina qarsi {igiincli dovlat va ya dovlatlor torafindan tohdid vo ya tocaviiz edildiyi toqdirds
Birlosmis Millotlor Togkilatinin (BMT) Nizamnamasine uygun olarag, taraflor bir-birins operativ sokilds
horbi yardim (canli qiivvs, texnika, silah, sursat, tibbi vasait vo s.) gondora bilocakdir. Qeyd olunan
miiqavilo Azarbaycan vo Tiirkiys arasinda miidafio vo miidafio sonayesi sahasindo omokdasligin pik
Saviyyays ¢atdirilmasi tiglin hiiquqi baza kimi dayarlondirils bilar.
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Beynolxalq hiiququn prinsip vo normalarina, 0 ciimladon BMT-nin Nizamnamasins uygun olaraq,
global va regional siilh, sabitlik va tohliikasizliyin tamin edilmasinds birgs saylarin davam etdirilmasini
ohato edan “Susa Bayannamosi” asagida vurgulanan miidafio-tohliikasizlik vo miidafia sonayesi sahalari
lizra osas amokdasliq istigamotlorini nozards tutur [11]:

— toroflorin Tohliikasizlik Suralarmin milli tohliikesizlik masalslori tizra miintozom olaraq birges
iclaslarinin kegirilmasi vo bu iclaslarda milli monafe, toroflorin maraglarina toxunan regional vo
beynalxalq tohliikasizlik masalalorinin miizakirasinin hayata kegirilmasi;

— toroflorin silahli qlivvalarinin miiasir toloblors uygun olaraq yenidon formalasdirilmasi vo
modernlosdirilmasi istigamatinda birgs say gostormays davam etdirilmasi;

— toroflorin minalanmis arazilorin tomizlonmasi osas gétiiriilmoaklo, Ermanistan isgalindan azad
edilmis rayonlarda hayatin normallasdirilmasi istigamatinds foaliyyatlori dostoklomasi;

— toroflorin miidafia gabiliyyatlorinin vo hoarbi tohliikasizliyin méhkemlandirilmasine yonalon
soxsi heyat miibadilasini, birgs tohsil va talimlorin kegirilmasini, iki 6lkanin silahli qiivvalarinin birlikda
foaliyyat qabiliyystinin artirilmasini, miiasir texnologiyalara osaslanan silah vo sursatlarin idaro
olunmasinda six amakdashigr vo bu magsadlo solahiyyatli struktur vo qurumlarin slageli foaliyyatini
tomin etmosi, 0 ciimladon Azorbaycan va Tiirkiyanin digar dost dovlatlorin ordular ilo birlikds harbi
tolimlar kegirilmasini dostoklomasi;

— toroflorin milli vo beynoalxalg dhdsliklarini nazars almagla doniz, hava vo kosmos sahslarinda
qarsiliglt texnologiya miibadilasini hoyata kegirorok miistorok qabiliyystlorin inkisaf etdirilmosi
moqgsadilo birgo layihalorin yerino yetirilmasini tosviq etmosi vo qarsiligh midafio sonayesi
texnologiyalarmin inkisaf etdirilmasino miisbat t6hfo vermasi, malik olduglari silah va sursatla tochiz
etmosi, onlarin istehsal texnologiyalarini qarsiliql sokilds togviq etmasi vo hazirda onlarin 6lkslorinda
moveud olmayan istehsal saholorinin yaradilmasini, birgs todgigat vo istehsalat islorinin hoyata
kegirilmasini, iki 6lkonin miidafio sonayesi qurumlarinin texnologiyalar, horbi toyinatli mohsullar va
xidmatlar sahasinda daxili va beynalxalq bazarlarda omakdasliq etmasini dastoklomasi;

— toroflor arasinda inkisaf etdirilon vo onlarin milli maraqlarma cavab veron harbi-siyasi
omoakdasliq ti¢lincti dovlatlora garst yonalmomisdir;

— toraflarin kibertohliikasizlik sahasinds amokdasligini daha da inkisaf etdirmasi, bu sahados birgs
elmi todgigat islori, miitoxassis hazirliginin hoyata kegirilmasi, qarsiligli texniki omokdashigin tosviq
edilmasi;

— toroflorin Azarbaycan vo Tiirkiyani birlosdiron Azarbaycan Respublikasinin gorb rayonlari ilo
Azorbaycan Respublikasinin Naxgivan Muxtar Respublikasi arasinda dohlizin (Zongozur dshlizi)
acilmasinin vo hamin dahlizin davami kimi Naxg¢ivan — Qars domir yolunun tikintisinin iki 6lks arasinda
nagliyyat-kommunikasiya olagoalarinin intensiviasmasine miihiim tohfa veracayini qeyd etmoasi;

— toroflorin Tiirkiyo ilo Azorbaycan arasinda olagalorin mévcud saviyyasinin imumi regional vo
beynolxalq siilh va rifaha tohfs verdiyini, alagslorin, sadacos, iki 6lkays deyil, eyni zamanda, regiona
stilh va rifah gotirorok basda region olkalori olmagla beynolxalq birliyin sabitlik, siilh vo maraqglarina
xidmat edacayini vurgulamast;

— toraflorin regional va beynalxalq sabitliys va tohliikasizliys manfi tasir edon miixtalif tahdid vo
cagirislara, xiisusilo terrorguluga, onun biitiin forma veo tozahiirlorine, maliyyslosdirilmasina, homginin
kiitlovi qurgin silahlarinin  yayilmasina, miitogokkil cinaystkarliga, ¢irkli pullarin yuyulmasina,
narkotiklorin ganunsuz dovriyyasins, insan alverino, ganunsuz migrasiyaya garsi miibarizo sahasindo
birga saylorini vo amakdasliglarini genislondirmasi;

— Azorbaycan Respublikasinin Tiirkiyo Respublikasinin suverenliyina, orazi biitdvliiyiina,
sorhadlorinin toxunulmazligina, sabitliyino va tohliikasizliyino garsi yonolmis biitiin foaliyyatlori, o
ctimladan terrorgulugun biitiin forma va tozahiirlorini pislomasi vo Tiirkiys Respublikasinin terrorguluga
qarst apardig1 miibarizoni gatiyyatlo dastoklomasi.

Ikinci Qarabag miiharibesindo oldo edilon zofordon sonra Azorbaycan Prezidenti, Silahl
Qiivvolorin Ali Bas Komandani Ilham Oliyevin media niimayondalori iiciin kegirdiyi matbuat
konfransinda vurguladig1 “Azarbaycanda Tiirk Ordusunun kigik modelini yaratmaq azmindoyik™ [12]
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ifadasini do Tirkiys ilo Azarbaycan arasinda ikitorafli vo tigtorafli formatda omokdasligin daha da
darinlosdirilmoasina dair direktiv hesab etmok olar.

Azorbaycan — Giirciistan omokdasligi iizra 18 noyabr 1992-ci il tarixinds Azarbaycan va Giirciistan
arasinda diplomatik miinasibatlor qurulmus vo 1995-ci ildan etibaron taraflorin bir-birinin srazisinds
saofirlik vo bas konsulluglart agilmisdir [13]. 08 mart 1996-c1 il tarixinds toroflor arasinda imzalanmis
“Azorbaycan Respublikasi ilo Giirclistan arasinda dostlug, omokdasliq vo garsiligh tohliikasizliyin
mohkomlandirilmasi haqqinda Miiqavile”, 18 fevral 1997-ci il tarixindo toroflor arasinda strateji
omokdashigin daha da darinlogdirilmasi haqqinda Bayannams, 29 sentyabr 2001-ci il tarixli “Birgo
Boyanat” vo 04 mart 2004-cii il tarixinds toroflor arasinda imzalanmig “Azorbaycan Respublikasi va
Giirclistan arasinda Birgo Boyannamo”, 14 iyun 2004-ci il tarixli Azorbaycan Respublikasinin
Prezidenti ilham Oliyevin vo Giirciistan Prezidenti Mixeil Saakasvilinin Birgo Kommiinikesi Vo 5
noyabr 2015-ci il tarixli Azorbaycan Respublikasinin Prezidenti Ilham Sliyevin va Giirciistan Prezidenti
Qiorgiy Marqvelagvilinin Birgo Boyannamasi, 24 aprel 2023-cii il tarixli “Azorbaycan Respublikasi
Hokumati ilo Giirciistan Hokumati arasinda miidafis sahosinds omokdasliq haqqinda Sazis”, 20 oktyabr
2023-cti il tarixli Azarbaycan Respublikasinin Milli Miidafia Universiteti ilo Giirclistanin LEPL-David
Agmagenebeli adina Milli Miidafio Akademiyasi arasinda ©makdasliq Memorandumu va s. Azarbaycan
— Giirciistan strateji torofdasligini toamin edon miihiim senodlordir. indiyadok iki 6lko arasinda 125 sanad
imzalanmisdir [14].

09 aprel 1991-ci il tarixinds miistaqilliyini elan etmis Giirclistan 16 dekabr 1991-ci il tarixinda
Tiirkiys torofindon rosmi taninmusdir. 21 may 1991-ci il tarixindo iki 6lko arasinda diplomatik
miinasibatlorin qurulmasina dair Protokol imzalanmis va har iki 6lkanin bir-birinin arazisinds sofirlik va
bas konsulluglari agilmisdir. Giirciistanin an boyiik ticari ssrmayagisi olan Tiirkiya ilo strateji saviyyado
olagalari 19 iyul 2016-c1 il tarixindon etibaron iki 6lko arasinda Yiiksok Soviyyoli Strateji ©mokdasliq
Surasi toplantisinin kegirilmasi ilo baglamisdir. Tiirkiya Vo Giirclistan arasinda 21 may 1992-ci il
tarixindo imzalanmis “Dostluq, ©Omokdasliq vo Yaxsi Qonsuluq Anlasmasi” da toroflorin biitiin
saholordo olagslorini darinlosdirmak tigiin osas miigavile-hiiquqi baza hesab edilir [15].

Umumiyyatlo, Tiirkiye vo Giirciistan arasinda genislonmokdo olan amakdasliq gorgivasindo 2024-
cii il arzinds toroflor arasinda 100 rosmi sofor (onlardan 36-s1 yiiksok saviyyali olmagla) hoyata
kegirilmisdir [15].

08 iyun 2012-ci il tarixindo AGT xarici islor nazirlarinin tigtorofli gériisiinde imzalanmus, biitiin
saholordo tgtorafli amokdaslhigin prioritetlorini ohato edon (birgo hoyata kecirilon enerji-nagliyyat-
kommunikasiya layihalori, beynalxalq tribunalarda garsiligh dostok, yiiksok saviyyali gortiglor vo s.)
“Trabzon Deklarasiyas1” soziigedon tigtorofli oamokdashigin tomal hiiquqi bazasidir. “Trabzon
Deklarasiyasi” ortaq siyasi, iqtisadi vo ticari maraqlari, birgo hoyata kegirilon enerji-nogliyyat-
kommunikasiya layihalorini, regional tohliikasizlik va regiondaki donmus miinaqisolorin siilh yolu ilo
hallini va s. miiddoalar1 6ziinds ehtiva edir [16].

06 may 2014-cii il tarixindo AGT Prezidentlori arasinda Thilisi sohorindo kegirilmis Ugtorofli
Zirva Toplantisi [17] tigtorofli omokdasligin daha da inkisaf etdirilmasine tokan vermisdir. Bundan slavs,
04 may 2015-ci il tarixindo “Azarbaycan, Tiirkiys vo Gircilistan Silahli Quvvalori Rahborlarinin
Goriigiiniin Protokolu” da AGT arasinda tigtorafli horbi omokdasliq ¢orgivasinds normativ-hiiquqi baza
hesab edilir [18].

31 mart 2018-ci il tarixinds Tirkiyanin Giresun saharinds Azarbaycan Respublikasinin miidafio
naziri general-polkovnik Zakir Hasonov, Tirkiyonin milli miidafis naziri Nuraddin Canikli va
Giirciistanin miidafia naziri Levan izoriya arasinda kegirilon gériisdo imzalanmis miidafio sahasindo
“Ugtorafli Anlasma Memorandumu” sdziigedon 6lkolor arasinda miidafio sahosinda {igtorofli
omokdasligin asasin1 qoymusdur [19].

Toroflor arasmmda imzalanmis “Uctorofli Anlasma Memorandumu” NATO standartlari
cargivasinds asagidaki sahalar tizro amoakdasliq istigamatlorini nozards tutur:

— toroflorin miidafio nazirlori vo digar salahiyyatli soxslarin qarsiligl safarlori;
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— horbi vo miilki miitoxassislorin qarsiliqlt soforlori, tigtorafli toplanti kegirmasi Vo tocriibo
miubadilasi;

— birgo maraglar ¢orgivasinds miizakira vo maslohatlogmalorin aparilmasi;

— birgo konfranslarin kegirilmasi;

— miidafis sahasindos birlik, garargah va digor strukturlar arasinda birbasa tomas yaradilmast;

— Milli Miidafia Universitetlorinin tohsil miiossisalori vo tolim morkoazlori arasinda birbasa tomas
mexanizmlarinin yaradilmasi, elocs do tacriiba miibadilasinin aparilmast;

— horbi tohsil misssisalorinds treninglorin  kegirilmasi vo miistorok tolimloro qosulma
imkanlarinin yaradilmasi;

— toroflorin birgs hoyata kegirdiyi kritik shamiyyatli layihalorin qorunmasi va tohliikasizliyinin
tomin olunmast ilo baglit molumat vo tacriibs miibadilasinin aparilmast;

— Silahli Qivvalarda tomsil olunan harbi vo miilki qulluggularin tohsili;

— miilki-horbi amoakdaslhq;

— miidafio sonayesi tizro omokdasliq;

— logistika sahasinda amokdasliq;

— silahlara nazarat mexanizminin hoyata kegirilmasi;

— miidafis sahasinds kibertohliikasizlik tizro amokdasliq;

— harbi topografiya tizro omokdaslhq;

— miidafis vo texnologiya sahasinds todgigat isinin aparilmast,

— birgo talim kegirilmasi;

— beynalxalq siilhmaramli missiyalarda istirak;

— hoarbi istehkam, mina tomizloma vo sldadiizaltms partlayict maddalarin zararsizlosdirilmasi
izro amokdaslq;

— modoni va idman faaliyyatlorinds amakdasliq;

— miidafis sahasinds radioelektron miibarizs tizra amokdaslgq.

Ilkin olarag, {igtorafli miidafio-tohliikesizlik omokdashgi, osasen, enerji va nagliyyat-
kommunikasiya layihalorinin birge qorunmasina y6nalss do, daha sonra digor sahalori ds shato etmisdir.
23 may 2017-ci il tarixinde AGT miidafio nazirlorinin Batumi soharinds kegirilon tigtarafli toplantinin
ardinca toroflorin xiisusi toyinathi qiivvalori arasinda Giirciistanin Vaziani Talim Markazinds “Qafqaz
Qartal1 2017” taliminin kegirilmasi xiisusilo vurgulanmalidir. 10 giin arzinds kegirilon talimdas taraflorin
xtisusi toyinathi qiivvalori arasinda tocriiba miibadilasi aparilmig, talimin ssenarisine asason miihiim
obyektloro hiicum amaliyyati icra edilmis, miihandis, tibbi toxliys vo diger xiisusi tapsiriglar yerino
yetirilmigdir. Daha sonra “Qafqaz Qartali” tigtorafli toliminin hiiquqi bazasinin yaradilmasi mogsadilo
10 oktyabr 2019-cu il tarixindo toroflorin hokumatlori arasinda “Anlasma Memorandumu”
imzalanmisdir [20].

AGT itgtorafli miidafio amokdasliginin hiiquqi bazas1 incalonarkon toroflor arasinda imzalanmis
“Ugtarafli Anlasma Memorandumunda toroflorin hoyata kegirdiyi kritik infrastruktur layihaloring, elaca
do toroflorin orazi biitovliiyii vo suverenliyino hor hansi bir tohdid aninda tigtorofli qaydada birgs ¢evik
miidaxilo edilmasi maddasinin yer almamasi ortaya ¢ixarilmigdir. Bunu da taraflorin apardig xarici va
tohliikasizlik siyasati ilo alagolondirmak olar.

Bununla yanasi, “Azarbaycan vs Tiirkiys arasinda imzalanmis miittofiglik miinasibatlori hagqinda
Susa Boyannamosi” ¢orgivasinda iki 6lkadon hor hansi birinin mistaqilliyino, suverenliyina, orazi
biitovlityiine, beynalxalq saviyyads taninmis Sarhadlarin toxunulmazhigina va ya tohliikasizliyino qarsi
ticiincii dovlat va ya dovlatlor tarafindan tohdid va ya tocaviiz edildiyi togqdirde BMT-nin Nizamnamasino
uygun olaraq, toraflor bir-birino reallasdirilmasi nozards tutulan Zongazur dohlizi vasitssilo operativ
sokilda harbi yardim (canli qiivvo, texnika, silah, sursat, tibbi vosait vo s.) géndara bilocokdir. Zongozur
dahlizi Azarbaycan vo Tiirkiys arasinda harbi yiiklarin (qiivvalorin) dasinmasinda da miistasna rol
oynayacaqdir.

Bildiyiniz kimi, Tirkiys kegmigdon bu giiniimiizo godor ASALA ermoni terror togkilati, PKK, Ol
Qaido, DAES, FETO vo s. miixtalif terror toskilatlarinin terror aktlarma moruz galmaqdadir. Ugiincii

44



Milli Tahliikasizlik va Harbi Elmlar — National Security and Military Sciences
Ne 1(12) /2026
MILLI TOHLUKOSIZLIK NATIONAL SECURITY

toraflorin maliyys dostayi ilo Tiirkiys hiidudlarindan konarda talim kecon terror toskilatlart kiitlovi
informasiya vasitolori ilo ohali arasinda, xiisusilo do gonclor arasinda 6z propagandalarini
yiiriitmokdadirlor. Tiirkiyonin son dénamlorda 6lko hiidudlarindan kenarda (Suriya vo Iraqda) terrora
qarst Onlayici vo aktiv g¢okindirmo foaaliyyatlori ¢argivasinds kegirdiyi horbi amoliyyatlar terrorla
miibarizodos 6z miisbat naticasini vermokdadir. Qeyd edilon ssenari fonunda, Tiirkiysnin miiraciati
asasinda toroflor arasinda moslohatlosmalor aparildigdan sonra “Susa Bayannamasi”na istinad edarok,
Azorbaycan, agilmasi planlagdirilan Zangozur dohlizi (TRIPP) vasitosilo Tiirkiyaya harbi yardim
gondara bilar. Belo ki, Zongazur dohlizinin Ermoanistandan kegon hissasinds gomriik prosedurlarinin
ABS-nin nazarati altinda hayata kegirilocayi toqdirda do masalonin terrora qarsi miibarizo kontekstinda
giymatlondirilmasi nozars alinarsa, beynslxalq hiiququn miivafiq prinsiplari ¢argivasinds no ABS-nin,
no do Ermoanistanin bu prosess manes yaratmag imkanlarinin olmayacagi gonastine galmak olar. 9ksina,
banzar ssenarinin diger qiivvalar torafindon Azorbaycanda da reallasdirilmasi cahdlori miioyyan edilorss,
0 zaman beynalxalq hiiququn prinsiplari ¢argivasinda Zangoazur dohlizi vasitssilo Tiirkiyadon
Azarbaycana horbi yardim gondarils bilar.

Azarbaycan — Giirciistan — Tiirkiys arasinda ikitarafli va iictarafli
miidafia omakdashginin faaliyyat istigamatlari

Inkisaf etmokda olan, zongin tobii resurslara malik Canubi Qafgaz regionu geostrateji yerlosmo
yeri (Sarq — Qarb dohlizi) baximindan Tiirkiys tiglin hayati shomiyyatlidir. Tiirkiys regional giic olaraq,
movgeyini daha da giiclondirmok mogsadilo Conubi Qafgaz vo Moarkazi Asiya olkalori ilo
miinasibatlorins hassasligla yanagir. Xiisusilo Giirciistanin 20% orazisi iggal edildikdon sonra regionda
tohliikasizlik miihitinin gorunub saxlanilmasi tizra Tirkiyanin Conubi Qafgazdaki 6nomi daha da
artmigdir. Bu gorgivada Tiirkiyanin Azarbaycan vo Giirclistanla ayri-ayriliqda ikitorafli vo tigtorofli
omokdasligini rasional yanasma adlandirmaq olar.

Tiirkiyo torofi Simali Atlantika Miigavilasi Toskilatina (NATO) {izv 6lke kimi Azarbaycan vo
Giirctistanin miidafia imkan vo gabiliyyatlarinin artirilmasimi dastokloyir. Bu xiisusda “Siillh Namina
Torofdasliq” (Partnership for Peace) Programi gargivasinda NATO-nun ¢atiri altinda hayata kegirilmis
beynalxalq tohliikasizlik missiyasinda 2015-ci ilin yanvar ayindan 2021-ci ilin avqust ayma godor 120
nofordon ibarot Azorbaycan siilhmoramli qiivvesi Ofqanistanda Tiirkiyos siilhmoramli kontingentinin
torkibinda xidmat aparmis vo missiyani an son tork edon 6lka Kimi tarixs diismiisdiir [21].

Giirciistan NATO-ya tizv olmayan 6lkalor arasinda an boyiik kontingentlo NATO-nun himayasi
altinda kegirilmis “Qatiyyatli Dastok” beynolxalq tohliikasizlik missiyasinda istirak etmisdir. NATO —
Giirciistan substantiv omokdasliq paketi ¢or¢ivasinds Giirciistanda foaliyyot gostoron NATO -
Giirciistan Birgo Tolim va Qiymotlondirmo Markazinds Alyansa tizv Avropa dlkoalori ilo yanasi, Tiirkiyo
do Giirctistanin NATO qarsisinda gotiirdiiyii 6hdaliklorin yerina yetirilmasinda Giirciistana 6z dastayini
verir [22].

Xiisusilo Avro-Atlantik strukturlara vo NATO-ya integrasiya etmok niyyatinds olan Giirciistan
Silahli Qiuivvalarinin NATO standartlarina uygunlasdirilmasinda da Tirkiyanin verdiyi dostok c¢ox
onomlidir.

Tiirkiyanin inkisaf etmis miidafio Sonayesi mohsullarindan yararlanmag, homginin sdziigedan saha
tizro amokdasliq da taroflorin maraqglarina cavab verir. Bu da he¢ kimo sirr deyil ki, Azarbaycan vo
Girciistan Kimi kigik 6lkolorin miidafio sonayesinin yiiksok Saviyyays Vo diinya standartlarina
catdirilmasi {iglin miioyyan vaxt vo maliyys resurslari tolob olunur. Bu baximdan Tiirkiyanin miidafio
sonayesi mohsullarindan yararlanmad, har ii¢ 6lkanin harbi qulluggularmin istifads edacayi silah, sursat
Vo tochizatin uygunlugu taraflorin keciracayi talimlorin effektivliyini daha da artiracaqdr.

AGT iigtarafli miidafio omokdashiginin hiiquqi bazalar1 — “Ugtorafli Anlasma Memorandumu” va
toroflorin Miidafio Nazirliklori arasinda imzalanan illik ikitorafli vo iictorofli omokdasliq planlarina
asason, asagidaki sahalords tigtorafli omokdasliq hoyata kegirilir:

— toroflor arasinda miitomadi olaraq tgtorofli formatda yiiksok soviyyali goriislorin (miidafio
nazirlori va Silahli Qiivvalorin Bas Qarargah raislori arasinda goriis) kegirilmasi [23];
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— nagliyyat-enerji-kommunikasiya layihalarinin tahliikssizliyinin tomin edilmasi mogsadils har il
kompiiter dostokli “Eternity” tigtorafli komanda-garargah taliminin kegirilmasi [24];

— toroflorin xiisusi toyinatl qiivvalori arasinda “Qafgaz Qartali” tigtorafli taliminin kegirilmasi
[25];

— toraflorin NATO-nun ¢atiri altinda Giirciistanda kegirilon “Layaqotli Torofdas” (Noble Partner)
Vo “Cevik Ruh” (Agile Spirit) coxmillatli talimlarinds istiraki [26];

— Silahli Qiivvalarin Milli Miidafia Universitetlori arasinda tacriiba miibadilasinin aparilmasi (bu
car¢ivadoa toroflorin Milli Miidafio Universitetlori rektorlar1 arasinda ikitorofli vo tigtorofli formatda
gortislorin kegirilmosi vo homin tohsil miossisalorinin dinlayicilori arasinda idman yarislarinin
kegirilmasi) [27];

— toroflorin Giirclistanin Sagxeri dag hazirligit moaktobinds kegirilon tomal, asas, orta vo tam
movsiimlar tizra yay Vo qis hazirligi kurslarinda tigtorofli formatda istiraki [28];

— toroflor arasinda kibermiidafio sahasinds ikitorafli va tigtorafli formatda tocriiba miibadilasinin
aparilmasi [29];

— toroflor arasinda tibb sahasinds tacriiba miibadilasinin aparilmasi va S.

Natica

Miiasir beynslxalg miinasibatlor sisteminds dlkalorin borabar hiiquqlara malik oldugu vo milli
maraqlarmin tam tomin edildiyi tigtorafli oamokdashq platformalart mohdud saydadir. AGT iigtorofli
omokdasliq platformasi, bu platformada tomsil olunan &lkalarin milli maraglarini tam sokildo toamin
etmoklo yanasi, cografi movqe, siyasi, iqgtisadi, miidafio vo tohliikesizlik baximindan da rasional
omokdasliq formati kimi giymotlondirilir.

AGT fgtarofli miiddafio amokdagliginin yaradilmasinin asas magsadlarindan biri Canubi Qafqgaz
regionunda dayanigli siilh va sabitliyin tamin edilmasi, o ctimlodan istirak¢1 6lkalor torafindon hoyata
kecirilon kritik infrastruktur layihslorinin davamliliginin qorunmasidir. Lakin toroflor arasinda
imzalanmis “Uctorafli Anlasma Memorandumu”nda hor hansi bir tohdid yaranacag: halda kritik
infrastruktur layihalarinin gorunmasi {izra birge miidaxiloni nazards tutan miiddeanin yer almamasi icra
edilon layihalorin davamliligi baximindan miioyyan hassasliglar formalasdirir. Buna gors do sdziigedon
memorandumda geyd edilon miiddoaya yer verilmasi vo AGT {igtorafli amokdasliq platformasinin blok
(ittifaq) soklinds formalasdirilmas: zoruridir. Ciinki AGT fgtorafli omokdasliq platformasi ittifaq
soklindo formalasdirilmayacagi toqdirdo omokdasliq praktiki baximdan yiiksok tempds davam
etmoayacak, yalniz siyasi boyanatlar, harbi maslohotlosmalor va iigtarafli talimlorin kegirilmasi ilo
mohdudlasacaqdir.

Ikinci Qarabag miiharibasi vo Azorbaycan torofinin hoyata kecirdiyi lokal xarakterli antiterror
todbirlorinin noticalori olarag, regionda yaranmis yeni geosiyasi realliglar ¢argivasinda agilmasi
planlasdirilan Zangazur dahlizi vasitasilo AGT 6lkalarinin harbi giivvalarinin (soxsi heyat, silah, texnika,
avadanliq Vs S.) region boyunca dairavi sokilds proyeksiyasi da miimkiin olacaqdir.

AGT-nin yerlosdiyi regionun sabit vo tohliikasiz bir bolge olmadigi nozars alinarsa, tigtorafli
omokdasligi pozmagq istoyan terror toskilatlari vo ya digor tiglincii qiivvalor torafindon kritik infrastruktur
layiholorinin sabotaj edilmasinin qarsisinin alinmasi moqsadilo  kritik infrastruktur layihalarinin
tohliikasizliyinin birge tomin edilmasi masalasi yenidon nozordon kegirilmali, toroflorin miivafiq
qurumlar arasinda kogfiyyat malumatlarinin miibadilasi sistemli xarakter almali vo yiiksok saviyyali
koordinasiya bu istiqamatds togkil olunmalidir.

Miidafio sahasinda tigtorofli praktiki omokdashigin giiclondirilmosinds digor mithiim amillordan
biri do tigtarafli talimlora daha ¢ox qiivve va texnikanin calb edilmasidir. Bels olan halda, har ti¢ 61konin
horbi personali arasinda qarsiligli alagonin yaradilmasi ilo yanasi, texnika, silah va avadanliglarin vahid
standartlagdirilmasi (uyarliligi) da tomin olunacaqdir.

Miiasir dovrds texnologiyalarin inkisafi fonunda toroflorin birgo hoyata kegirdiyi Kkritik
infrastruktur layihalarinin tohliikasizliyina cavabdeh olan dévlat daxili qurumlara garsi kiberhiicumlarin
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hoyata kecirilo bilocoyi do nozoro alinmali vo bu sahodo {gtorofli omokdasliq daha da
dorinlosdirilmolidir.

Miidafis-tohliikasizlik sahasinds yuxarida sadalanan problemlarin avvalcadan miioyyan edilmasi
Vo onlarin qarsisinin alinmasina yonalmis miivafiq todbirlorin vaxtinda goriilmesi Conubi Qafqgaz
regionunda dayaniqli siilh va sabitliyin bargoarar olmasini miimkiin edacokdir.
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AHHOTaNuA
IIpaBoBasi ocHOBa IATGOPMBI TPEXCTOPOHHET0 00OPOHHOI0 COTPYIHUYECTBA
AzepOaiimxan-I'py3us-Typuus
dabaxkan UmamBepauen

B cratpe aHanu3supyeTcs HCIOJIB30BaHUE JOTOBOPHO-IIPABOBBIX JIOKYMEHTOB, ITOANMCAHHBIX
MEX/y CTpaHaMHU-Y4aCTHUKAMH TPEXCTOPOHHEH TuiaTdopmbl coTpyaHuuecTBa AzepOaiixan-1"py3us-
Typuus B IByCTOPOHHEM MU TPEXCTOPOHHEM (popmMaTe, B KaueCTBE HOPMATHBHO-IIPABOBOM OCHOBBHI B
chepe obGoponsl u OezomacHocTd. OTIENbHOE BHUMAHHE YJEISICTCS OCHOBHBIM HAIPaBICHUSIM
COTPYAHUYECTBA CTOPOH B chepe 000POHBI, OCYILIECTBISIEMbIE B TPEXCTOPOHHEM opmare. Kpome Toro,
OLICHMBAETCA BJMSHHE JOIOBOPHO-IIPABOBBIX JOKYMEHTOB, IIOJIMCAaHHBIX MEXAY CTpaHaMu-
YYaCTHHUKaMH TPEXCTOpOHHEH miatGopMbel coTpyaHuuecTBa AsepOaimxan-I'py3us-Typuus B
JIBYCTOPOHHEM M TPEXCTOPOHHEM (opmare, Ha apXUTEKTYpy O€30MacHOCTH PErHOHA, B paMKaX HOBBIX
IeONOJMTUYECKUX pealauil, Kak pe3yapTaT Btopoit KapabGaxckoil BOWHBI M JIOKaJbHBIX
AHTUTEPPOPUCTUUYECKUX MEP, MPOBOJUMBIX A3epOailIkaHCKON CTOPOHOM, a TakyKe MPOJ0JIKatoIIehcs
POCCUICKO-YKpPaUHCKOM BOHHBL. llenp wMccnenoBaHus 3akiIO4yacTcs B ONPENEICHHH  YPOBHS
IPAKTUYECKON peain3aliii MOJI0KEHUH, 3aKPETJICHHBIX B IBYCTOPOHHUX U TPEXCTOPOHHUX JI0TOBOPHO-
IPaBOBBIX JIOKYMEHTaX, MOAMMCAHHBIX MEXIYy CTpaHaMHU-yYacTHHUKaMH B pamkax AsepOaiimxan-
I'py3us-Typuust TpexcTOpoHHEH IaTHOPMBI COTPYAHUYECTBA. B COOTBETCTBUU C 3TOW IENbIO OBLIH
[IOCTaBJIEHbl OCHOBHBIE 3a/1auM IS BBIABICHHS (PaKTOPOB, PALMOHATIM3UPYIOLIUX JIBYCTOPOHHEE U
TPEXCTOPOHHEE COTPYAHHYECTBO MEXJIYy CTpaHaMU-yYaCTHUKAMU TPEXCTOPOHHEW ILIaT(OpMBbI
corpyaHundectBa AzepOaiimkan-I' py3us-Typrus, a Takke NEpCHEKTUB COTPYAHUYECTBA B BOCHHOM,
BOCHHO-TEXHUYECKOM M BOEHHO-00pa30BaTeNbHOM cdepax ¢ TOUKH 3pPEHHs] COBMECTUMOCTH
BO3MOXHOCTEH CcTOpOoH. B Xo1e nccnenoBanus ¢ npuMEeHEHHUEM METOJa aHajln3a ObUIO YCTaHOBIIECHO,
YTO OTCYTCTBHE B «TpPEXCTOPOHHEM MEMOpaHAyME O B3aUMOIOHMMAHUU» MOJMUCAHHOM MEXIY
CTOpPOHAMH, TOJI0XKEHUH B 007aCTH 0OOPOHBI, IPEAYCMATPUBAIOIIUX KOOPANHUPOBAHHbIE JEHCTBUS 110
3alllUTe KPUTUYECKH BAXKHBIX OOBEKTOB B Cllydae BO3HUKHOBEHHUS YIrpo3, CHI)KAET YpPOBEHb
YCTOMYMBOCTH PeaTn3yeMbIX COBMECTHBIX MPOEKTOB. B 3T0il cBs3M 1enecoobpa3HbIM MPeACTaBISETCS
JOTIONIHEHWE YKa3aHHOI'O0 MEMOpaHAyMa COOTBETCTBYIOIIMMM IOJIOKEHUSAMH, a TaKkKe pPa3BUTHE
TPEXCTOpPOHHEN IUIaThOpMBbI cOTpynHUYecTBa A3sepbOaiikan-I'py3us-Typuus B HampaBieHHH Oosee
CTPYKTYPUPOBAHHOM M YCTOMYHMBOM (POPMBI B3aMOICHCTBHSI.

KaroueBble cioBa: Azep6aiimkan-Ipysus-Typuus, FOxubiii KaBkas, CoBMecTHas nekiapanus,
TPEXCTOPOHHEE COTPYIHUYECTBO, IpaBoBas Oa3a

Abstract
The legal framework of the Azerbaijan-Georgia-Tiirkiye
trilateral defense cooperation platform
Eljan Imamverdiyev

The article analyzes the legal documents signed at bilateral and trilateral levels between the parties
within the framework of the Azerbaijan-Georgia-Tiirkiye trilateral cooperation platform, focusing on
their use as a reference point in the field of defense and security, as well as the main areas of cooperation
implemented in trilateral format in the defense sphere. At the same time, in light of the outcomes of the
Second Karabakh war, the local anti-terror operation carried by Azerbaijan, and the new geopolitical
realities shaped by an ongoing Russia-Ukraine war, this study assesses the impact of bilateral and
trilateral legal documents signed by the countries participating in the Azerbaijan-Georgia-Tiirkiye
trilateral cooperation platform on the regional security architecture. The purpose of the study is to
determine the level of practical implementation of the provisions reflected in the bilateral and trilateral
legal documents signed between the countries within the framework of the Azerbaijan-Georgia-Tiirkiye
trilateral cooperation platform. Accordingly, the main objectives include identifying the factors that
rationalize bilateral and trilateral cooperation between the countries participating in the Azerbaijan-
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Georgia-Turkiye trilateral cooperation platform, as well as revealing cooperation prospects in the
military, military-technical, and military-educational fields from the perspective of the parties’
interoperability. Using the analysis method, the study reveals that the absence of a provision in the
“Trilateral Memorandum of Understanding” signed between the parties in the field of defense —
especially regarding joint intervention to protect critical objects in the event of any threat — creates
vulnerabilities in terms of the sustainability of jointly implemented projects. In this regard, including
such a provision in the aforementioned memorandum and institutionalizing the Azerbaijan-Georgia-
Tiirkiye trilateral cooperation platform in the form of a bloc (alliance) is of particular importance.

Keywords: Azerbaijan-Georgia-Tirkiye, South Caucasus, Joint Declaration, trilateral
cooperation, legal framework
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Abstract. Pakistan’s coastal line offers unprecedented maritime strategic opportunities. The
country is a littoral state of the Indian Ocean. Due to its proximity to the Strait of Hormuz, this status
has the potential to open new local opportunities and establish varied strategic ties with other littoral
states of the Indian Ocean. Likewise, its maritime strategy encompasses economic, political, military,
and technological dimensions, enabling access to and exploitation of its marine resources. To some
extent, Pakistan is situated as a sandwich between the Indian "Cotton Road" and the Chinese "Silk Road"
projects. However, Pakistan’s relations with India remain tense, while its relations with Chine are
friendly. Looking at this, in 2015 Pakistan expanded its continental shelf by 50,000 sgq-km. under the
United Nations Convention on the Law of the Sea (UNCLOS), which enhances the strategic influence
of its Marine forces. Pakistan may take the lead in regional cooperation, particularly in the western
Indian Ocean by engaging Iran, Gulf states and Sri Lanka. The liberal institutional framework is used to
address and resolve problems arising from the expansion of exclusive economic zones. To maintain a
better environment of sea, Pakistan Navy needs to sophisticate its abilities and establish cooperation and
coordination with the regional navies.

Keywords: maritime strategy, Pakistan, India, China, regional cooperation, economic, political

Introduction

The maritime sector is a prerequisite for economic growth, especially in the developing world. It
provides a host of opportunities for developing countries like Pakistan to develop the sector which can
contribute substantially to uplift its ailing economy. A good economic system guarantees political
stability. Indeed, Pakistan’s long coastal region i.e., around 1000 km and the opportunities it offers can
improve its economy through regional and extra-regional trade. Such economic developments would
strengthen the economy. Prosperity lies in incorporation and integration with the global economy [1].
Therefore, to chase the goal of growth in the economy, there is a greater need of exploiting the full
potential of sea trade. Around 90 percent of world trade is carried out by sea, which shows the role of
sea trade in strengthening the economy of a country. The share of sea trade in Pakistan’s overall trade
volume is 95 percent. Sea trade not only contributes considerably to the economy but also serves in
strengthening the domestic economy and acts as an instrument for development and modernization. In
many of the world’s top thirty economies, maritime exports have over 10% contribution to national
income. Pakistan’s seaborne exports contribute 17% to the GDP. Stopford says that the most prominent
indication of the size of a country’s maritime trade is the size of its economy [2]. According to him when
the economies get bigger in their volume, they generate trade. However, GNP and trade relationship is
neither dynamic nor static. The growth of countries alters the economies of countries. Growth in trade
widely differs from country to country at different stages of economic development and the margin for
growth for countries at the early stages of economic development is phenomenal [2]. The fact is that
from 1950 to 1990, the value of international trade grew 1.5 times as fast as the world economy, while
in recent years; world trade is rising at around 2.2 times the rate of international economic growth. These
figures gave a fair idea of the relationship between international trade and the economy [1]. Hence, this
piece of paper will contribute to the endeavor and ponder upon a detailed analysis of the maritime
strategy of Pakistan with vibrant opportunities offered with the extension of the continental shelf.
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The maritime strategy includes military as well as non-military uses of sea along dealing with
threats in the maritime domain that are related to national security, economic activity, marine
environment and human security. The paper presents a thought-provoking analysis of the national
maritime strategy of Pakistan and its interests in the region.

Literature Review

Several books and databases are available on the internet. Primary, as well as secondary sources
are consulted. Primary sources comprise interviews of various officials and policymakers published in
various sources, and some are also available on the internet. Secondary sources various articles and
books are written by Eastern and Western scholars mostly available in NDU Library, Islamabad.
Different commentators have various arguments on the prone and crones of maritime security threats.
To some extent, Aditya Bakhshi [3] tells that the advancement of technology gives that different terrorist
groups all over the world have been leveraging different financial resources to finance their activities
like recruitment, planning attacks etc. In this perspective, the author in his book tries to warn the world
about the impending possible mega terror activities for the same purpose through the sea by the terrorist
groups. This is a major opportunity for terrorists and in the same way, a new vulnerability for the
countries in possession of sea/ocean coasts. The author also tries to analyze the intensity of threats and
responses by different countries. The author, being a merchant navy officer and having rich sailing
experience has made a valuable contribution by making countries vigilant of looming threats. However,
it remains to be seen what remedial strategies be adopted to avert the threat.

Furthermore, John Garofano in the book “The Indian Ocean and International Security” [4] while
focusing on the Indian Ocean region highlights the idea which is like Mahan’s idea. Whoever controls
water, bodies will control the world. In his context, he emphasized the aggressive policies of India in the
Arabian Sea which is a threat to all neighboring states. However Admiral S.N. Kohli also has similar
thoughts as John Garofano has in his book” Sea Power and the Indian Ocean” which propagates his view
that Indian military thinking continues to remain influenced by the menace of the British Raj, having
much focus on continental land strategy. The military planners of the British Raj in India were always
focused only on army. Kohli ignores the potential of the seas. He seems to be highly influenced by
realpolitik and fails to understand the changed scenario in the world. It is more constructive for the Third
World countries to get benefit from the potential benefits of hidden treasures and wealth of seas or oceans
instead of remaining highly focused on enhancing power militarily. Employing maritime law and
economic exploitation is awfully enlightening.

Tangredi in his book “Globalization and Maritime Power” [5] notes that globalization manifests
its influence over maritime power and on naval forces including different aspects of commerce or
international maritime relations. The author, through his book, tries to use the knowledge of
globalization to infer its effect on all over the world with reference to maritime relations. He aims to
provide his analyses for world security leaders for utilization at their disposal and possible impact on the
future security milieu. However, he ignores maritime potential for the world economy.

Conference on 22 February 2018 jointly organized by the Institute of Strategic Studies (ISS) and
Bahria University organized on "Maritime Economy and the Geopolitics of the Indian Ocean Rim” [6]
to explain the vitality of the maritime economy and its potential role that can play to support the economy
of the country. Moreover, the conference also highlighted the challenges, possible options and
suggestions for the government of Pakistan to invigorate the important pillar of the country's power and
economy. In addition to geo-strategic or geo-military importance, the conference, also highlighted the
maritime benefits being used by the country including mining, fishing, marine research, oil shipment
and exploration. The conference noted with concern that the Maritimes Zones Act (MZA) of Pakistan
which was passed in the 1976 by the government of the time Z.A. Bhutto has lost its relevance with time
and needs to be amended periodically. Moreover, though the 1982 UN Law of Sea Convention
(UNLOSC) has been ratified in 1997, has not been properly incorporated in national local legislation.
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Research Questions

Q.1. What is the significance of the exclusive economic zone along with the existing Global /
Regional Sea disputes and continental shelf claims in the Arabian Sea?

Q.2. How can Pakistan get maximum opportunities by using its Exclusive Economic Zone?

Q.3. What are Pakistan’s maritime strategies, interests and activities of Pakistan?

Research Methodology

In 1918, Woodrow Wilson gave a 14-point agenda, liberalism, that could bring world peace [7].
Similarly, Robert Keohane in the late 1980s proposed his theory of liberal institutionalism, whereby a
complex interdependence can be created between nations over certain norms, such as legal and moral
ones [8]. In fact, there are three assumptions that make the state sovereign in its legal affairs:

Commonality; Interpretations of the states and their behaviors in the international system.

Specificity: gave specific legal rules to take sovereign decisions.

Autonomous; States are autonomous in their legal affairs as prescribed in international institutions
such as UNO.

The methodology chosen for research work is qualitative. It is basically a descriptive form of
research to explore problems and opportunities in the expansion of Exclusive Economic Zones. By
looking at the arguments of scholarly content published from various sources and the critical standards
of various intellectuals. A constructive idea will be developed which help the policymakers to realize
the true potential of Pakistan's reservoirs. The rationale for choosing this methodology is related to the
nature of the research, questions. This study explores the relevant laws of the sea, their application in
Pakistan’s maritime boundaries and their impact on the maritime resources of the country.

Qualitative research methods have been valuable in providing rich descriptions of complex
phenomena; tracking unique or unexpected events; illuminating the experience and interpretation of
events by actors with widely differing stakes and roles; giving voice to those whose views are rarely
heard. This research study also adopted the “Convenience Sampling” method for developing research
work. The basis of selecting for convenience sampling is the form of subject matter and the topic itself

[1].

The Significance of EEZ (Exclusive Economic Zone)

The United Nations Organisation described a convention on the Law of the Sea in 1982, and its
article 76 of the Convention, the exclusive economic zone extends up to 200 NM from the baseline. The
coastal state has sovereign rights over the natural resources whether living or non-living of the water,
seabed, and subsoil, as well as, over other activities for the economic exploration of the zone. Dominion
for creating and using artificial islands, installations and structures and the protection and preservation
of the marine environment [9].

International Seabed Authority (ISA) makes it a requirement for the states bound under the
convention to share a fragment of the revenue from non-living resources with the international
community, particularly the least developed and landlocked countries. States have to make contributions
in kind when non-living resources are extracted beyond the 200 NM zone. This benefit distribution does
not apply to living resources [9].

From a global perspective, oil is likely to remain the dominant component of energy to and through
2035 and its demand is expected to increase by 15%. Simultaneously, current oil production will
decrease sharply from existing fields due to overexploration which demands the search for additional
ventures. Offshore hydrocarbon reserves offer sustainable new sources to fulfil this demand®®. Even
today, seabed crude oil industry is contributing 1/3 to worldwide oil production and it’s growing
significantly. The focus is shifting from marginal water offshore reserves to deep water hydrocarbon
reserves (500-1500 m) and even beyond. It is estimated that 50 % of the remaining oil reserves are
present in offshore hydrocarbon fields. Similarly, researchers have indicated the presence of unexplored
oil and gas in deep waters and the Arctic Ocean. As per IEA estimates the Arctic contains 30% of
undiscovered gas on 13% oil [9].
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Although still very much at the exploration stage, interest in deep-sea mining for minerals, and
especially metals, has picked up in recent years, largely because of rising demand and prices for such
metals as copper, zinc, gold and silver, but also due to sovereignty considerations in the case of some
rare earth elements [10].

Globally coastal and marine-related tourism has seen a sharp increase in recent times. It has helped
to lift the economies and living conditions of the local communities. One of the emerging trends in
coastal tourism is cruise tourism. As per the future of ocean economy report figures of people travelling
from cruises increased 24 times between 1970 to mid-2000 and by 2016 approximately 16 million
passengers were travelling from cruises. Notwithstanding their effects on the ocean environment
(pollution, energy consumption, threat to marine life) maritime tourism is expected to rise many folds in
coming decades. Underwater hotels and sea-floor/floating resorts already exist in places as far-flung as
Florida, China, and Fiji, and many more are currently in the planning stage [10].

Research in marine biotechnology is expected to solve many challenges the world is facing today
which include a constant supply of food, enhanced energy requirements, health hazards and
environmental hazards. In the health sector, scientists have shown interest in marine microbes especially
bacteria which they believe are ideal for potential drugs. This technology has widespread commercial
potential in producing industry-related products. These products are considered suitable substitutes for
many synthetic chemicals made of fossil raw materials. In the energy sector, algal biofuels are one of
the major discoveries.

International Laws and Convention on Sea Limits

The historical evidence of the laws of the Sea is traced to the 17" century wherein the rights of the
nations with regards to jurisdiction over the sea were restricted to specific water belts near the nation’s
coastlines. It was usually 3 nautical miles (equal to the range of a cannon shot). The rule was given by
Dutch jurist Hugo Grotius and termed the ‘freedom of the Seas’ concept [11]. Beyond the 03 NM limit,
seawater was a common good for all. All nations had equal rights to use international waters. It was in
the early 20" century that some nations expressed the desire to extend their limits of seas due to economic
and political reasons. The first conference to this effect was convened by the League of Nations in 1930
at Hague; however, no progress was made to reach any agreement. American President Truman
unilaterally extended the US’s right to control natural resources within its continental shelf in the plea
of protecting natural resources in 1945. It gave sufficient reason for other nations to follow the example.
Chile, Peru, and Ecuador made maximum gains in this suit by claiming their rights to 200 NM in keeping
with the length of fishing grounds. However, most of the nations claimed territorial seas up to 12 NM
[12].

UN assembled the first conference to finalize laws of seas at Geneva, Switzerland in 1958. The
conference paved the way to conclude 4 treaties on sea limits [13]. To further streamline sea laws and
the unsettled issue of the breadth of the territorial sea, UNCLOS Il was held in Geneva in 1960. The
conference did not achieve any significant success due to the cold war rivalry between USA and USSR
[14]. The third conference took place between 1973 and 1982 which resulted in the formulation of the
United Nations Convention on the Law of the Sea (UNCLOS 82), also called the Law of the Sea
Convention or the Law of the Sea Treaty [15]. UNCLOS became effective in 1994 with 60 members at
the time. As of January 2015, members of the convention are 166 countries including European Union.
The United Nations Convention on Law of the Sea defines different maritime zones and regulates the
marine sovereign rights of coastal states over seas and oceans. The convention addresses a number of
aspects including economic rights, navigational rights, pollution of the seas, conservation of marine life,
scientific exploration, anti-piracy and rights of land-locked states etc [10].

Avrticle 76 of the UNCLOS defines and provides technical complexities of the outer continental
shelf vis-a-vis the nation’s jurisdiction [16]. The continental margin comprises the submerged
furtherance of the land mass of the coastal state, the seabed, and the subsoil of the shelf. The coastal
State shall delineate the outer limits of its continental shelf, where that shelf extends beyond 200 nautical
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miles from the baselines. Commission on the Limits of the Continental Shelf has an important role in
the ocean floor between the world’s coastal states. The Commission on the Limits of the Continental
Shelf: Law and Legitimacy examines from two different but interrelated perspectives: a legal analysis
of the Commission’s decision-making; and a study of normative legitimacy related to the Commission
and its procedures. The Commission comprises of 21 members elected by state parties based on equitable
geographical representation. Pakistan is fortunate to have Commodore Muhammad Arshad from
Pakistan Navy as an elected member of UNCLCS from 2012-2017 [17]. As of now, recommendations
of 22 countries including Pakistan out of 8 based on UNCLCS for the extension of the continental shelf.
Hence, liberal institutions act as beneficiary sources for Pakistan. Indeed, some of the global and regional
overlapping claims in the oceans are described below:

Overlapping continental shelves by various nations around the globe has been a result of recent
rising political temperatures and military deployments, indicating the severity of the situation. South
China Sea is the most recent maritime hotspot where overlapping claims exist amongst China, Vietnam,
Malaysia, Indonesia, Brunei, and the Philippines (IMR n.d). The Arctic is another such region, where;
Russia, Canada, Denmark, and Norway are contesting each other’s claim.

On the regional level, the Bay of Bengal had overlapping claims from bordering states. In 2009,
Bangladesh complained against Myanmar and India in International Arbitration permissible under the
UNCLOS and consequently got a decision on its maritime boundary disputes [10]. Pakistan’s maritime
boundary delimitation with India and continental shelf outer limit with Oman is not finalized as yet.

Marine resources are indispensable to solving the multifarious challenges being faced by the
Earth’s planet. “THE FUTURE OF THE OCEAN ECONOMY:: Exploring the Prospects for emerging
ocean industries to 2030” an International Futures Program of the Directorate for Science, Technology,
and Industry (OECD) outlines that Approximately 7.5 billion world population will require additional
food, raw material, source of energy and job opportunities. The ocean offers sustainable alternatives to
these requirements if it remains protected from the hazards of pollution, climate change and exaggerated
exploitation. As per above mentioned report emerging ocean-based industries are given in the ensuing
paragraphs:

With the enhanced focus on renewable means of energy due to climate change issues, the reliance
on sea-bound energy resources is likely to enhance in coming decades being renewable in nature and
environment friendly. Worldwide installed capacity at present is about 6 GW, however, it is estimated
to grow up to 175 GW by 2035. However, this sector is marred with technological, supply chain
management and regulatory challenges. Due to a lack of understanding of offshore wind technology
developing nations resort to traditional blueprints which are not efficient. Regulatory issues include
transnational maritime boundaries, maritime space and other competitive ocean activities.

Both France and Korea have a substantial installed capacity for generating energy from tidal
barrages. Wave power, Tidal and current energies are at the experimentation stage and projects of
various Mega Watt are under testing. On the other hand, advanced nations are conducting research and
tests for the generation of energy from salinity gradient and temperature difference of the ocean. As per
the IEA report of 2012, these efforts are not likely to have a significant impact on the global energy
market in the medium term. However, in the long term it has huge potential.

Pakistan is a maritime country blessed with 960 km of coastline with the Arabian Sea falling in
Sindh and Balochistan province. The continental shelf bordering Sindh extends up to 150 km whereas
the shelf prolongs only up to 15-40 km. The shore is jagged and tectonic in origin. The coastline is
mostly bare desert, however unique landforms such as sandy beaches, mud flats, rocky cliffs, bays,
deltas, and headlands are present.

Sandy beaches are common along Balochistan coast but rare in Sindh. Rocky cliffs are abundant
along Balochistan coast. The Makran Coast Range is a strip of mountains that upsurge to an elevation
of 1,500 meters. Headlands are prominent in Jiwani, Gawadar, Rasjaddi and Ormara intervened by low-
lying places consisting of alluvial deposits. No bays or lagoons are present along the Sindh coast, but
several exist along the Baluchistan coast such as Gawadar Bay, Ormara Bay and Somiani Bay. Two
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lagoons are present namely Kalmat Khor and Miani Hor which harbour dense mangrove vegetation on
the inside. The entire Indus Delta and most of the Sindh coast is comprised of mud flats with mangrove
vegetation. The unconsolidated inter-tidal parts are occupied by marsh vegetation. Mud volcanoes
usually emit muddy or saline water along with large masses of rock. They are commonly associated with
high petroleum potential. These are present along the Makran coast. Three major estuaries are present.
Indus estuary is the largest. The other two are Hingol and Dasht Estuary. Several small deltas are present
at the mouth of seasonal rivers. One of the largest deltas, the Indus Delta is located at the mouth of the
Indus River. It is a large uniform landform with extensive mud intervened by narrow creeks which are
remnants of old Indus tributaries (CBD, n.d).

Sea has been a major hub of economic activity. Pakistan’s coastal area occupies a very important
position both geo-politically and geo-economically. The key significance is highlighted in the points
mentioned below. Pakistan subjugates an important position on the vital oil trade routes from the Persian
Gulf. The geographical location provides an opportunity to Pakistan to dominate the crucial stretches
and vital routes across the Arabian Sea. Pakistan’s coastline stretches to about 950 km which can be
explored and developed into new ports, tourist resorts and industrial sites.

The sea is an inexpensive mode of transportation as compared to air, road, and rail. Living and
non-living resources along the coast and in EEZ help to cope against ever-dwindling land resources and
increasing population. Pakistan has the potential to develop a transit economy on account of its strategic
location. Afghanistan being a landlocked country is now in the phase of reconstruction and Pakistan can
play a significant role in it. USSR and China have been long looking for warm waters for their growing
economies.

Pakistan offers the shortest route as compared to Iran or Turkey. Gwadar port with its deep waters
can attract trade ships for import/exports. Central Asian States which have large amounts of known oil
and gas reserves may like to export these through our ports. Pakistan’s Exclusive Economic Zone is
spread over 290,000 sg. km which can be exploited for resources. In our coastal areas, three things are
constant: heat from the sun, offshore winds, and ocean currents. All these three sources, if properly
harnessed, can prove to be huge reservoirs of renewable energy. Apart from solar panels, ocean thermal
energy, utilizing the temperature differential between the surface water and the lower layers can be a
clean source of power generation. The economic potential of offshore hydrocarbons and usable mineral
deposits is immense. These include iron, manganese nodules and crusts, oil, gas and gas hydrates, with
the) Ther having all the trappings of evolving into a very useful source of clean energy. Preliminary
scientific indicators point to the presence of large deposits of gas hydrates off the coast of Balochistan.

Historical Perspective of Extended Continental Shelf Viz a Viz
Extended Continental Shelf of Pakistan

In the 1930s The League of Nations called a conference about the extension of the continental
shelf in The Hague, but no agreement was made. In 1945 the United States proclaimed the extension
and jurisdiction over resources within its Continental Shelf. After the US claim, many other marine
nations also started claiming the extension and rights for the exploitation of natural resources. Then in
1956, the first conference on the Law of the Sea was held. In 1958 the United Nations conference on the
Law of Sea was held in Geneva, Switzerland from February 24 to April 27 and marine nations signed a
convention for the extension. In 1982 the third United Nations Conference on the Law of the Sea was
concluded, and the convention sets limits for maritime zones, it also made provisions for the passage of
ships, environmental protection of marine and living creatures under the sea and management of
resources.

On 13 May 1999, the submission of claims started for the extension and on 13 May 2009, the ten-
year submission to CLCS ended for most of the states. Article 76 of the UN convention defines the
continental shelf and its outer limit which is 200 nautical miles and for further extension beyond 200
nautical miles, a state is required by UNCLOS (Article 76) to make a submission to the Commission on
the Limits of the Continental Shelf (CLCS) (Figure 1). On 30th April 2009, Pakistan launched a project
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for the extension of its continental shelf for a further 150 nautical miles in Murray Ridge (southeast) in
the Arabian Sea. This project was launched jointly by the National Institute of Oceanography and the
Pakistan Navy which was sponsored by the Ministry of Science and Technology. The project was led by
the Federal secretary for the Ministry of Science and Technology, and they gave a presentation to United
Nations Commission on the Limits of the Continental Shelf (CLCS) on 16 August 2013 at United
Nations, New York. The commission reviewed Pakistan’s claim over the extension and on 19 March
2015, the United Nations Commission on the Limits of Continental Shelf accepted Pakistan’s claim over
the further extension of the continental shelf limit beyond 200 nautical miles to 350 miles. The exclusive
Economic Zone of Pakistan was 240,000 sq km and after the extension, an additional 50,000 sq. km was
added to EEZ. Pakistan was the first to claim for extension over continental shelf among India, Oman,
Bangladesh, Sri Lanka and Myanmar [18].

Baseline
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Figure 1. Continental Shelf of a Coastal State

Pakistan is being placed in a potentially viable commercial position due to the existence of
untapped ocean resources and its reliance on sea trade involving sea access to Afghanistan and the
Central Asian States. In the current global environment, to determine the national standing of any state,
Pakistan with its dwindling land resources, needs to focus on the exploitation of its EEZ spreading over
290,000 sqg. km. The extension of EEZ is a landmark in the country’s history which would bring vast
economic benefits through the exploitation of extensive natural resources. Therefore, it is in Pakistan’s
national interest to invest in marine technology, commerce, ocean research, offshore exploration and
security to stand aside from other global powers.

Pros and Cons of Extension

Some Pros and Cons related to an extended area of one hundred and fifty NM are examined
hereunder [10].

Proses of Extension

Hereunder, there are some major benefits listed which Pakistan has availed by getting extensions
in Shelves [10].

— The data collected and acquired from different sources for submission at UNCLOS includes
detailed research work and may be beneficial in developing the maritime sectors. This data is reliable as
it is assembled in recent years and also unwavering as this was collected with due care and competence.

— This data will provide more authentic ways for Pakistani scientists and researchers to promote
and improve the marine geological survey to find out living habitats under the seabed and geographical
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analyses. The project will participate as a helping hand in Petroleum extraction projects and minerals
acquiring activities including Zinc, Gold, Silver etc. and Gas resources on the seaside from Baluchistan.

— After collecting and surveying analyses, it is authenticated to claim that the Pakistan seabed has
richer resources beneath it than under the land area with respect to Coal deposits, gas, and Oil reserves
In excess quantity.

— According to effective means of large-scale transportation, above 90% of trading of the whole
world is done by sea in terms of volume. So, if Pakistan’s maritime activities become secure and provide
remarkable facilities for transportation by sea, then a large number of world trade would be done through
the Pakistani sea route as Pakistan has more extended shelves to do free economic activities in the vast
zone.

— Majorly, a large-scale business of any kind can’t be bounded in the walls of some specific
department or kind. Its adjuncts other trading businesses as auxiliary. Same case with trading by sea, if
improved due to efficient means and improved facilities at Pakistani ports and bays, other services
related to insurance of kind and life, banking transactions, brokering and stock exchange businesses and
vessel consultancy businesses would grow up.

— At Pakistani seashores, there are numerous and huge deposits of Hydrocarbons beneath the
seabed. These hydrocarbons and other minerals available include Oil, Gas, Iron and Gas hydrate which
is usually used for energy purposes. Initial analyses and indexes reveal that plenty of gas hydrates are
available under the coast of Baluchistan providing an opportunity to have access to more mineral
resources.

Major Cons

There are certain issues which also arise due to extensions. The major one is the lack of maritime
industrial activities which is discussed in Chapter 05 with details under current issues regarding maritime
strategy. But hereunder, some other direct influencing issues with the extension of the 150 NM area are
mentioned [19].

— A large number of ships are required for Pakistan to fulfil its need for economic activities in
more extended areas and also due to the establishment of Gwadar port by China. These ships should
include cargo, crude oil tankers, chemical tankers, LNG carriers, and general cargo and container
vessels.

— For utilization of more extended areas, more educated and properly trained staff is required. It
may not be possible on an immediate basis.

— New off-load cargo will be required to be established in the newly extended area of 150 NM.
This requires more time and strategic planning with proper budget and financial resources.

— Our navel boundaries may have to be rearranged and security issues may arise as more area is
under the movement of ships and trading under Pakistan’s territory.

— Extension impact on neighborhood countries

— Pakistan is situated by the two biggest countries of the world by population. i.e., China and
India. A large number of all world trades are subject to these countries. The extension of the outer shelves
of Pakistan has an immense effect on it [1].

India cutting edge for deep-sea exploration

India has signed a contract with Japan for assistance and partnership in the exploration and further
development of rare earth. At some diplomatic end, India has introduced a project which will join both
India and Japan through road and sea routes. This project is named “Cotton Road” and is launched to
counter the Chinese project “Silk Road Economic Belt”. This project was announced for three days
conference which was held in recent months and has some international scope with the title “India, Indian
Ocean: Renewing the Maritime Trade and Civilization Linkages”.

In addition, it is worth noticing that recent official tours of Indian Prime Minister Modi in
Afghanistan and Japan can be seen in this context to counter the Pak-China collaboration and remove
the economic threat from China and Pakistan to rule over the Indian Sea. As natural resources are scarce
and their demand is unlimited, so global hunger for minerals and rare earth has attracted countries from
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around the whole world to come over the sea and coastal areas to extract mineral, gas resources and oil
deposits under the water in addition to their land resources. Normally, gold, silver, zinc, copper, small
metal rocks and hydrothermal deposits are available in coastal areas [20].

Pak-China Collaboration

Pakistan’s current sophistication in under-seabed exploration is exiguous but efforts must be put
to initiate the wizard. For getting a joint venture for maximizing the utilization of energy and other
resources from extended shelves, Pakistan has the best opportunity in the shape of China. As already
China has initiated and developed projects related to Gwadar port in Pakistan, the extension allowed by
UNCLOS can better be utilized by collaborating with China. In this manner, Pakistan would get large
investments, operational skills and a backbone being an economic power as a partner in maritime
activities. The Gulf countries and other investors would be attracted with more interest in Pakistan when
China would stand in a project to be launched on Pakistani ports. Moreover, due to friendly relations
with Pakistan and Counter strategies initiated by India against China, it would be more comfortable to
join China for economic projects on Pakistani coastal areas at the Arabian Sea. China is controlling more
than 95% of rare earth around the globe and it is more beneficial to get a partner with such expertise.

During the year 2011, International Seabed Authority (ISBA) allowed the Chinese research
association to undertake in the southwest ocean nearby Madagascar about 10,000 square km and which
is nearly situated with Pakistani extended economic zone boundaries. With Gwadar as an operative port
and Pak-China economic corridor (which is a roadside project to link coastal and other areas of both
countries with Gwadar port for effective transportation and regulation of economic flow in both countries
linked with the rest of the world through Gwadar port, so there is a great opportunity for Pakistan to
utilize its extended shelves [20].

Pakistan’s Maritime Strategy and Interests

Pakistan’s Exclusive Economic Zone lies at the tip of the northern area of the Indian Ocean.
Pakistan is among one of the littoral states of the Indian Ocean region and her trade is mostly sea-borne,
1.e., 95% of the total trade. Keeping these maritime routes open is critical for Pakistan as it mainly
depends on oil and raw materials, machinery and defence hardware. Similarly, the development of a
commercial port at Gwadar on the Northern side is another important factor for Pakistan’s interest in the
region [21]. The geostrategic location of our country, being located in the vicinity of the Persian Gulf,
fetches her a very special significance because about 17 million oil barrels pass through the strait of
Hormuz on a daily basis.

Role of Navy

The pivotal role of the naval strategy is to deal with the development of naval assets and their
employment. The Navy protects sea borders however these are not the only component in maritime
strategy. The foremost focus of the Navy in maritime strategy is to control the activities of humans,
protect the islands, protect the sea boundaries from aggressive enemy invasion, provide security to
vessels and assist allied merchant shipping. It maintains control over the sea area in order to secure
international trade routes, harbours and national ports. It protects the marine resources of a state which
has the right to exploit these resources. It also maintains complete air and sea control within the
international boundaries assigned to them.

National Maritime Strategy

From the brief study of history, the vivid picture of historical events brings it out that those nations
which have developed their maritime activities and strong maritime strengths have always countered the
rights of weak coastal states and have made it more possible for these power hubs to get their role having
the anticipation of power, diplomatic behaviour with heavy weapons at sea and undesired intervention
by these powerful maritime nations among countries with backward seabed culture. As a consequence,
there arise major reasons for monopolistic competition among some countries with powerful maritime
control and command under more span of sea activities to be performed in [10], (Figure 2).
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Figure 2. Global Maritime Traffic Pattern

Pakistan’s National Maritime Strategy

Over the globe, maritime industry has a vital role in today’s human needs, and it is one of the
largest modes of transportation of goods between different continents and countries. The torment fact is
that Pakistan’s participation in this huge profit-earning trading source is deplorably inadequate.
Personnel responsible directly for national planning and strategy-making for Pakistan always mention
one thing which is Pakistan’s central location. The military and establishment are majorly concerned
with supreme strategic orientation. The economist of Pakistan concludes the major economic flow of
geo-economic potential. But all these comments from different sectors are just wasting of time until
Pakistan become able to exploit these natural resources to get an advantage at optimum level.

Maritime sector typifies best economic advantages but currently this sector is considered a picture
of negligence and lack of awareness among different sectors including establishment and government
authorities. Moreover, general public is not aware of benefits related with maritime activities and only
general public living near sea shores are mostly associated with sea related activities like fishing whereas
many other opportunities may be availed related to maritime sector and import and export of products if
people get aware of this and motivated to participate in national interest as profession [10]. The aim of
the national maritime strategy is to create an enabling environment for the furtherance of a flourishing
maritime economy through a viable, focused and proactive approach, within the given parameters of
integration, security and sustainability (Figure 3) [10].

NATIONAL AIMS

NATION;IAL POLICY
I

FOILEIGN ECOLIOMIC MALITIME TRIADE ENIJRGY DEFI!NCE

POLICY POLICY POLICY POLICY POLICY POLICY
MARITIME MILITARY
STRATEGY STRATEGY

|
| | 1
LAND NAVAL AIR
STGY STC-‘I-Y STGY

PORTS MERCHANT MARITIME OCEAN ECO NAVAL
MARINE INDUSTRY RESOURCES FORCES

Figure 3. Tree chart for Pakistan Maritime Strategy Chain
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The National Maritime Strategy is a comprehensive document that takes into account the various
facets of marine life. One major recommendation is the setting up of a Ministry of maritime affairs and
a corresponding maritime affairs authority. These entities will be all-encompassing and will cater to the
entire range of activities that revolve around and make up the entire spectrum of maritime operations
and activities and not just be concerned with only port operations.

— Section | Maritime trade and shipping.
— Section Il Ports.
— Section Il Ship-building and repair activities.

— Section IV Maritime clusters.

— SectionV  Bio — resource potential — sustainable capture fisheries and aquaculture.

— Section VI  Ship-recycling industry.

— Section VII Coastal tourism.

— Section VIII Marine pollution and environmental preservation.

— Section IX Offshore hydrocarbon and usable mineral deposits.

Pakistan's Maritime Tasks

Under the defence framework, the foremost military interest is to make sure overall national
security and arrange defensive measures to save from external interference, to maintain a secure
atmosphere for developmental works and economic growth on the seabed. Within this overall national
and defence framework, the primary maritime military interest would be to ensure national security and
provide insulation from external interference, so that the vital tasks of fostering economic growth and
undertaking developmental activities, can take place in a secure environment. Consequently, Pakistan's
maritime military strategy is sustained on the liberty to utilize the seas for their national objectives, under
all circumstances [22].

Naval Strategy

Normally, armed conflicts in Pakistan are not seen often and due to this conflict must not be arisen
for development and peace in the country. For this purpose, Pakistan Navy is required to exert power
and build trust among other departments and also should use some convincing techniques to culminate
national aims. Their strategy must recognize that the sea lines of communication pass beneath Pakistani
waters, and these are critically important for Pakistan’s economic growth and for the global community.
(Figure 4).
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To maintain betterment in the environment of the sea, Pakistan Navy must enhance its abilities,
cooperation with other departments related to maritime activities under maritime sectors and be
responsible for security and correlation with regional navies and extra-regional ones. So, their strategy
requires an adequate quantity of forces which the Pakistan Navy can see with the collaboration of the
Maritime Security Agency (MSA) for undertaking remarkable achievements and control over maritime
areas with benefits. In Pakistan, competing with challenges of terrorism at sea, piracy and smuggling,
the maritime sector put responsible for surveying and analyzing the waters around the Makran Coast,
communicating navigational warnings in the ocean and small tasks to ensure a better position of trading
and maritime related economic activities [22].

Pakistan Maritime Security Agency

Pakistan Maritime Security Agency is a department directly related to law enforcement and is
established as a service branch of the Paramilitary Command. Pakistan Maritime Security Agency is
designated to conduct maritime, military, and multi-mission service which is distinct among military
branches with law enforcement aim among all sectors (with control over national and international
waters.). This agency is dealing with the following matters:

— National Security
National and International Maritime Law Enforcement (MLE).

Marine Environmental Protection (MEP).
Maintenance and development of Intra-coastal and off-shore facilitate for navigation.

— The agency is authorized to protect the fishing vessels and strike against any threat within the
Maritime.

The agency improvises military operational activities assigned by the Ministry of Defense Pakistan
to defend the economic as well maritime interests of Pakistan. The agency also signalizes security and
provides assistance to other government agencies, International Organizations and the Pakistan Navy in
exploring minerals and fluids including petroleum, gasoline and other fuels. The agency is also
collaborating and interlinking with research on oceanography and other scientific work of the Navel
hydrographic department [23].

Comparative Standings of Maritime Strategy and Activities

Our maritime strategy can be understood more effectively with comparative analyses:

— Pakistan is the country which is one of the richest countries having large sanitary systems with
a huge number of Canals and five big Rivers at most. But the sad side of the picture is that Pakistan still
has not maintained any organized transportation system through the river. Whereas most countries utilize
transportation in their land area through the river as it is a cost-effective, safest and most efficient way
to move between regions without waiting for bridges or travelling on roads for larger distances covered
in dispersed areas [20].

— Pakistan is weak in operating large-size ships and by comparing it with Greece we get that
Pakistan has just 642, 207 tonnage capacity which is a small quantity as its competitor. Japan has
arranged the largest number of ships which exposes a fleet having more than 132 million tonnage
capacity. If Pakistan has to become one of the major hubs through Gwadar Port, then authorities must
have to consider this eye-opening fact.

— When analyses are considered the facts regarding seafarers, it is very disappointing that
Pakistan has got less than 1% in command whereas a smaller country than Pakistan that is the Philippines
has got more than Pakistan [20].

— Pakistan has only one shipyard which is established in Karachi, which is doing a good job as
assigned but it is insufficient for Pakistan’s need as an extension in the continental project and Gwadar
port requires more operations. Moreover, this shipyard is generating profits mainly from ship-building
orders from Pakistan Navy. Whereas in contrast, South Korea has got shipping orders of $18.5 billion
in a half-year tenure whereas Chinese shipyard has got orders of more than $10.5 billion. Many Chinese
yards adjust their benefits against oil rig businesses [20].
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— However, Pakistan has got a lucky charm in the ship breaking industry. In this sector, Pakistan
is making, somehow, a reasonable profit. On the basis of dumping of scrapped Pakistan has got four
number slots at 15%. But workers have to work in extremely harsh situations and hazardous conditions
with negligible facilities.

— As far as Fishery Industry is concerned, Pakistan has crossed the level of 300 million dollars
through exports of fisheries whereas Vietnamese earning in this industry is 5 billion. So, this sector needs
more development and also security of fishermen as due to some recent issues aroused by Indian Navel
officials, Pakistani fishermen are in trouble of arrest or other dangerous consequences [20].

— Sea-based tourism has a vast scope for each country in the whole world. Human nature is
associated with many activities related to the sea. Unfortunately, Pakistan has most areas as
underdeveloped, but there is a good thing behind this and that is Pakistan has more opportunity to
develop these areas according to their feasibility [20].

— Due to backwardness and negligence of authorities towards maritime activities, this sector has
a downfall with its related businesses and services such as insurance, banking and other trading activities
which may cause a decrease in unemployment [20].

— Pakistan has only one institute related to the research programmes in maritime sectors which is
the “National Institute of Oceanography” (NIO) whereas rival country India is working too hard to
investigate the resources under seabed and also estimate their quantity to work in a cost-effective way
[20].

The extension of outer limits of continental shelf opportunity offered by Article 76 of UNCLOS
has been timely availed by Pakistan.

More than 15 years of dedicated efforts and hard work have resulted in the successful culmination
of Pakistan’s claim at UNCLCS, where Pakistan has gained exclusive rights over the seabed and subsoil
resources of an over 50,000 square kilometre area. At this critical juncture, it is imperative that
consolidated steps originating from policymakers, supported by experts and executed at the field level
are required to be put in place as a long-term sustainable resource exploitation model. Necessary steps
at the ministerial/departmental level may be undertaken to promote sustainable exploration,
implementation of national jurisdiction and exploitation of seabed resources. In this regard, the way
forward proposed may be considered in order to accrue benefits from extended continental shelf [20].

Conclusion

As per prescribed principles of liberal institutions, an extension of outer limits of the continental
shelf —an opportunity offered by Article 76 of UNCLOS 82 has been timely availed by Pakistan and the
country has gained exclusive rights over an additional 50,000 square km area. At this critical juncture,
it is imperative that consolidated steps originating from policymakers, supported by experts, and
executed at the field level are required to put in place as a long-term sustainable strategic exploitation
model. And this has been possible only because of Liberal Institutions

All the relevant ministries/departments, and agencies need to be focusing on integrating
contemporary technology in the field of maritime strategy for multiple functions of the maritime domain.
The resources and capabilities of the naval forces be worked on. The resources in terms of numbers and
modernization and capabilities in terms of the number of personnel as well as training according to
present threats be focused upon. Pakistan may take the lead in regional cooperation in the field of strategy
especially in the western Indian Ocean by engaging Iran, Gulf states and Sri Lanka. To maintain
betterment in the environment of the sea, Pakistan Navy must enhance its abilities, cooperation with
other departments related to maritime activities under maritime sectors and be responsible for security
and correlation with regional navies and extra-regional ones. Hence, the liberal school of thought allows
all nation-states to take autonomous decisions under certain moral and legal principles that are good for
the prosperity and well-being of the state.
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Xiilasa
Daniz hiiququ v kontinental selfin genislondirilmasi: Pakistan niimunasi
Sahid Igbal Jadon

Pakistanin sahil xatti misli goriinmomis daniz strateji imkanlar1 toklif edir. Olko Hind okeaninin
sahil dovlatidir. Hérmiiz bogazina yaxinligi sababindon bu status yeni yerli imkanlar agmaq vo Hind
okeaninin digar sahil dovlatlori ilo mixtslif strateji slagelor qurmaq potensialina malikdir. Eynils, onun
doniz strategiyasi iqtisadi, siyasi, horbi va texnoloji 6l¢iilori ohato edir va doniz ehtiyatlarina ¢ixisi vo
istismarini1 tomin edir. Miioyyon doaracado Pakistan Hindistanmn “Pambiq Yolu” vo Cinin “Ipok Yolu”
layiholori arasinda bir sendvi¢ kimi yerlosir. Lakin Pakistanin Hindistanla miinasibatlori gargin olaraq
qalir, Cinlo miinasibatlori isa dostcasinadir. Buna baxdiqda, 2015-ci ilds Pakistan Birlosmis Millotlor
Toskilatinin Daniz Hiiququ Konvensiyas1 (UNCLOS) ¢argivasinda kontinental selfini 50.000 kvadrat
km genislondirib ki, bu da onun Doniz Qiivvalorinin strateji tosirini artirir. Pakistan iran, Kérfoz
dovlatlori va Sri-Lanka ilo amokdasliq etmoklos, xtisuson do garbi Hind okeaninda regional omokdasliqda
liderlik eds bilor. Liberal institusional ¢argiva ekskliiziv iqtisadi zonalarin genislondirilmasindan irali
galon problemlari hall etmok tigiin istifado olunur. Daniz miihitini daha yaxs1 saxlamaq ti¢iin Pakistan
Horbi Doaniz Qiivvalari 6z gabiliyyatlorini tokmillogdirmali vo regional donanmalarla smoakdasliq va
koordinasiya qurmalidir.

Acar sozlar: doniz strategiyasi, Pakistan, Hindistan, Cin, regional omakdasliq, igtisadi, siyasi

AHHOTaNus
Mopckoe MpaBo U paciiMpeHne KOHTUHEHTAJIbHOr0 mejbda: npumep Ilakncrana
Maxua Uroaa Kagon

beperoBass nuuus Ilakuctana mnpenoctaBisieT OecHpeleeHTHbIE CTPAaTEerHnYecKue MOpPCKHE
BO3MOXKHOCTH. CTpaHa sBIseTcs NpUOpexHbIM TrocynapctBoM Muawmiickoro oxeana. bnaromaps
6muzoctu kK OpMy3CcKOMY MPOJHUBY, ITOT CTATyC MOTEHIMATbHO OTKPHIBAET HOBBIE BO3MOXHOCTH HA
MECTHOM YPOBHE M IO3BOJISIET YCTAHOBUTH pPa3sHOOOpa3HbIE CTPATETMYECKHE CBSA3M C JPYTHMMH
npuOpeRXHBIMU TocyaapcTBaMu MHauiickoro okeaHa. AHaJIOTHUHBIM 00pa3oM, ee MOpcKasi CTpaTerus
OXBAaThIBAaET KOHOMUYECKHE, MOJUTHUYECKHE, BOEHHBIE M TEXHOJIOTMYECKUE aCIEeKThbl, o0ecreunBas
JOCTYII K €6 MOPCKUM pecypcaM M UX dKcIuTyarauuto. B Hekotopoli crenenu Ilakncran HaxonuTcs B
MOJIO’KEHUH «COH/IBUYA» MEXKIY HHIUNCKUM «XJIOTKOBBIM ITyTEM» U KUTAUCKUM «l1IeIKOBBIM myTem».
Opnaxo otHomenus Ilakucrana ¢ Maauein ocraroTcs HaNPsDKEHHBIMM, B TO BpEMS KaK OTHOLIEHMS C
Kuraem npyxectBennble. YuutsiBas 310, B 2015 roay [lakucran pacimmpui CBOW KOHTHHEHTATBHBIH
mwenbd Ha 50 000 kB. kM B cootBercTBuU ¢ Konsenmueit OOH no mopckomy mpaBy (UNCLOS), uro
YCUJIMBAET CTPATErHYeCKOe BIMSHUE €ro MOPCKHX cuil. [lakucTaH MOXKET 3aHATh JIMIUPYIOIIHNE
MO3HIIMU B PETHOHAIBHOM COTPYIHUYECTBE, OCOOCHHO B 3anajHoi yacti MHauiickoro okeana, myreMm
B3aumozeiicteus ¢ Mpanom, rocymgapcrtBamu Ilepcunckoro 3anmua u Llpu-Jlankoit. Jlubepanbhas
MHCTUTYLMOHAIbHAS CTPYKTypa UCHOIb3yeTCs A pelieHus MpoOsieM, BO3HUKAIOMIUX B pe3ysbTare
pacIIMpeHus] HCKIIOYUTENbHBIX 3KOHOMHYECKMX 30H. Jlng mojaepxkanus Oosee OaarompusiTHON
oO0ctanoBku Ha mMope BMC IlakucraHa HE0OXOIMMO MOBBICUTH YPOBEHb CBOMX BO3MOXKHOCTEH MU
HaJIaUTh COTPYAHUYECTBO M KOOPIMHAIUIO C BOGHHO-MOPCKUMU CHJIAMU PETHOHOB.

KiroueBble cioBa: Mopckas crparterus, Ilakucran, Wunma, Kwrail, peruonaisbHoe
COTPYJIHUYECTBO, SKOHOMUYECKHE, TOJIUTUYECKUE
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Xiilasa. Miasir iqtisadi sistemlords illeqal bazar foaliyystlorinin genislonmasi milli igtisadi
tohliikasizlik tigiin ciddi vo ¢oxsaxali risklor yaradir. Qanunsuz ticarat, qagagmalgilig, kolgs iqtisadiyyati
Vo geyri-rosmi mosgulluq resmi iqtisadi institutlarin foaliyyatini zaiflodir, dovlatin vergi galirlorini
azaldir vo fiskal sabitliys manfi tosir gostorir. Bu proseslor noticasinda dovlatin igtisadiyyata nazarot
imkanlar1 mohdudlasir, resurslarin geyri-somarali bolgiisii bas verir va bazarda adalotsiz ragabat miihiti
formalasir. Eyni zamanda, investisiya miihitindo geyri-miioyyonlik artir vo igtisadi inkisaf tempino
monfi tosir gostorir. Xiisusilo zoif institusional miihit vo idaroetmo bosluglart olan 6lkalords bu
foaliyyatlor daha genis yayilaraq paralel igtisadi strukturlarin yaranmasina Sobob olur. Bu isa rosmi
igtisadiyyatin hacmini daraldir vo uzunmiddotli inkisaf strategiyalarmin hoyata kecirilmasini
cotinlosdirir. Belos soraitds illeqal bazarlarin igtisadi tohliikasizliys tasirinin elmi osaslarla arasdirilmasi,
risklorin diizglin miioyyanlogdirilmasi vo effektiv tonzimlomo mexanizmlorinin hazirlanmasi xiisusi
ohomiyyat kasb edir. Bu yanasma dayaniql igtisadi inkisafin tomin olunmasina xidmat edir. Bundan
olava, beynolxalq smoakdashigin giiclondirilmasi, ragemsal nozarst alstlorinin totbigi vo hiiquqi bazanin
tokmillogdirilmasi illegal foaliyystlorin garsisinin alinmasinda miithiim rol oynayir. Eyni zamanda,
maariflondirma todbirlori va soffaflig mexanizmlari comiyyatin bu proseslora garsi miigavimatini artirir
Vo iqtisadi tohliikasizliyi daha dayaniqli edir. Bu iss rifahin yiiksolmosine tohfa verir.

Acar sozlar: illegal bazar foaliyyatlori, kdlgs iqtisadiyyati, iqtisadi tohliikasizlik, ganunsuz ticarat,
fiskal itkilar, institusional zaifliklor

Giris

Illeqal bazar foaliyyatlori vo kélgo iqtisadiyyatt milli igtisadi tohliikesizliyin formalasmasinda
miithiim rol oynayan, lakin ¢ox vaxt nozora alinmayan bir fenomendir. Kolgos igtisadiyyati dovlatin
nozarotindon konarda galan igtisadi faaliyyatlori, 0 cimlodon vergi ugotundan yayinma, qagagmalgiliq
Vo ganunsuz ticarat kimi saholori 6ziindo comlosdirir vo dovlatin resurs toplama gabiliyystini zaiflodir.
Bu tip foaliyyatlor, xiisusils iqtisadi institutlarin zaif oldugu va institusional ¢evikliyin asagi saviyyado
oldugu 6lkalorda shamiyyatli doracads boyiiyarok formal igtisadiyyatla garsiligl tasir gostarir va igtisadi
siyasatin effektivliyini zaifladir [1; 2]. Belo ki, kolgo iqtisadiyyatinin Saviyyasinin yiiksalmasi rasmi
statistik gostoricilorin etibarliligin1 asagi salir, iqtisadi prognozlarin dogigliyini azaldir vo dovlet
planlagdirmasinin somaraliliyini zaiflodir.

Kolgo igtisadiyyatt hom do dovlstin fiskal resurslarinin azalmasina, sosial tominatin zaiflomasina
Vo iqtisadi siyasatlorin sahv prognozlasdirilmasina sabab olur, bu da igtisadi tohliikasizlik tigiin sistemli
risklorin artmasma gotirib ¢ixarir [3]. Qanunsuz bazarlarin dovlet nozarotindon ¢ixmasi ictimai
resurslarin odalotsiz paylanmasina, rosmi bazarlarda rogabotin pozulmasina vo vergi gslirlorinin
ohamiyyatli daracads azalmasina yol agir Ki, bu da milli tohliikasizlik tigtin ciddi struktur problemlar
yaradir. Belo Ki, geyri-rosmi iqgtisadi foaliyyatlorin genislonmasi sosial gorunma sistemlorino daxil olan
resurslari dastoklayan vergi bazasini mohdudlasdirir vo sosial adalatin zaiflomasing tasir gostarir.

Bundan olavo, illeqal bazar foaliyyatlori institusional soffafligin azalmasina vo Kkorrupsiya
risklorinin artmasina sabab olur, bu da igtisadi sistemin dayanigliligin1 zaifladir va investorlarin inamini
sarsidir. Naticads investisiyalar azaldiqca uzunmiiddatli igtisadi artim perspektivlori da zaiflayir ki, bu
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da xiisusila struktur zaifliyi yiiksok olan va transformasiya dovriinds olan igtisadiyyat {igiin tohliikali
meyillor formalasdirir.

Bu kontekstds illegal bazar foaliyyatlorinin iqtisadi tohliikasizliys tasirinin sistemli sokildo
giymatlondirilmasi, ham nozori osaslarla, hom do empiriki molumatlarla ssaslandirilan iqtisadi
tohliikasizlik strategiyalarinin iglonmosi baximindan vacibdir. Belo giymatlondirma dévlatin igtisadi
tohliikasizlik tosobbiislorinin - moagsadyonlii vo effektiv icrast diglin risk faktorlarmin dagiq
identifikasiyasini tomin etmoklo yanasi, igtisadi siyasstin daha davamli va cevik sokildo qurulmasina
dostok verir. Bu isa uzunmiiddatli perspektivds igtisadi sabitliyin vo dayaniqli inkisafin tamin olunmasi
tigtin mithiim prediktiv vo preskriptiv ¢ar¢ivo yaradir.

Miinagqisa bolgalarinds kolga iqtisadiyyat1 vo illeqal bazarlar:
igtisadi tohliikasizlik aspekti

Miinaqgiso Vo de-fakto idaroetma rejimlorinin movcud oldugu orazilordo dovlet nozarot
mexanizmlorinin zaiflomasi naticasinds iqtisadi foaliyystlorin ohomiyyatli hissasi formal sektordan
kolgo vo illeqal bazarlara kegir. Elmi odobiyyatda geyd olundugu kimi, kolgs igtisadiyyatinin
genislonmasi vergi bazasinin daralmasina, fiskal dayanighigin zasiflomasine va dovlstin igtisadi
tohliikasizlik alotlorinin effektivliyinin azalmasina sobob olur [4]. Belo soraitdo geyri-rosmi ticarat
sobakalari alternativ igtisadi institut kimi formalasaraq rosmi bazar mexanizmlorini sixisdirir vo regional
igtisadi  sabitliyi pozur. Post-sovet mokaninda bu tendensiya xiisusilo dondurulmus miinaqiso
zonalarinda daha gabariq sokildo miisahids edilir. Giirciistanin Abxaziya va Conubi Osetiya bolgalarinda
de-fakto rejimlor va zoif sorhad nozarati naticasinds qagagmalgilig, aksiz mallarin ganunsuz dévriyyasi
Vo tranzit ticarati genis yayilmisdir. International Crisis Group-un hesabatlarina gora, bu orazilords
formalasan geyri-rosmi iqgtisadi sobokalor yerli biidcalorin geyri-soffaf maliyyslogsmasino vo kriminal
igtisadi miinasibatlorin institusionallasmasina Sabab olmusdur ki, bu da regional tohliikasizliyi zsiflodan
struktur amillor yaradir [5].

Oxsar voziyyst Moldovanin Dnestryani1 (Transnistriya) regionunda miisahido olunur. Regionun
geyri-taninmis Siyasi statusu vo mohdud beynalxalq nozarst soraiti burada kolgs sonayelarinin, geyri-
rosmi istehsalin va sarhadlorarasi illegal ticarstin inkisafini stimullasdirmisdir. Todgigatlar géstarir Ki,
bels arazilords formalasan paralel igtisadi sistemlar rosmi makroigtisadi gostaricilorin tohrif olunmasina
vo dovlatin igtisadi siyasatinin effektivliyinin azalmasina gotirib ¢ixarir [6].

Ukrayna kontekstinds iso Krimin ilhaqi vo Donbas — Lugansk bolgalorinds davam edon silahli
miinaqigo kolgo bazarlarinin daha miirokkob formalar almasina sobob olmusdur. UNODC va digor
beynalxalg qurumlarin giymatlondirmalaring asasen miiharibs soraitinds qagagmalgiliqg, silah, yanacaq,
metal, taxil vo humanitar mallarin geyri-rosmi dovriyyasi artmis, toskilatlanmis cinayst sobokalori
igtisadi bosluglardan faydalanmigdir. Bu iso ham dévlat galirlarinin azalmasina, hom doa korrupsiya va
geyri-soffaf maliyys aximlarinin giiclonmasina gotirib ¢ixarmisdir [7]. Beloliklo, illegal bazarlar yalniz
igtisadi deyil, hom do institusional va tohliikasizlik risklori yaradir.

Azorbaycanin isgal altinda olmus Qarabag va otraf rayonlar: da uzun illor analoji igtisadi vakuum
soraitinds qalmisdir. 30 illik isgal dovrinds resmi gomriik, vergi vo maliyys nozarot mexanizmlarinin
olmamasi qeyri-qanuni resurs istismari, ganunsuz ticarst vo geyri-soffaf iqtisadi foaliyyatlorin
genislonmasing alverisli mithit yaratmisdir. Bu ciir formalasmamis bazar strukturlari dovlstin potensial
fiskal goalirlorini mahdudlasdirmais, igtisadi resurslarin Somarasiz bolgiistine Sobab olmus va reinteqrasiya
prosesinds slavs institusional xarclor formalasdirmigdir. Kolga iqtisadiyyatinin yiiksok paymin post-
miinaqisa barpa va inkisaf strategiyalarini ¢atinlosdirmasi ilo bagl nazari yanagsmalar da bunu tasdiglayir
[8].

Belalikls, Giirciistan, Moldova, Ukrayna vo Qarabag niimunalori gostarir ki, miinaqise zonalarinda
illegal bazarlarin formalagsmasi tosadiifi deyil, institusional bosluglarin vo zoif idarsetmonin mantiqi
naticasidir. Bu faaliyyatlor igtisadi tohliikasizliyi zaiflodarak fiskal dayaniqligr azaldir, rogabot miihitini
pozur va uzunmiiddatli sabit inkisaf perspektivlorini risk altina alir. Bu saboabdon, hamin arazilords kélga
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va illeqal bazarlarin sistemli monitoringi va giymatlondirilmasi igtisadi tohliikasizlik siyasatinin prioritet
istigamatlorindan biri kimi ¢ixis etmalidir.

Hiiquqi va beynalxalg konvensiyalara asaslanan giymatlondirma

Miinaqiso zonalarinda illegal bazar faaliyyatlori yalniz igtisadi problem yaratmir, hom do ciddi
hiiquqgi vo beynalxalq tohliikasizlik masalalorina sabab olur. Bu foaliyyatlor dovlatin suverenliyini
zoiflotmoklo yanasi, beynolxalg hiiquq ¢orgivasinds do qadagan edilmis hallara aiddir. Beynalxalq
hiiquqda, xiisusilo BMT-nin Tohliikasizlik Surasi tarafindon gobul edilmis gotnams va konvensiyalar bu
tip faaliyyatlorin garsisin1 almagq tigiin hiiquqi asaslar tomin edir. Masalon, BMT-nin anti-Qagagmalgiliq
Konvensiyasi Vo Transsorhod Cinayatkar Foaaliyyatlora dair Konvensiyasi dovlatlora ganunsuz ticarat,
silah vo mallarin qagagmalgiligi ilo miibarizo imkanlar1 yaradir [9].

Miinaqiso zonalarinda iqtisadi foaliyyatlorin  geyri-formallagmasi, kolgo iqtisadiyyatinin
geniglonmasi ilo birbasa baglidir. Giirciistanin Abxaziya vo Conubi Osetiya bolgalorinda geyri-ganuni
sorhod kegidlori vo qagagmalgiliq hallar1 beynslxalg hiiquq baximindan dostoklonmomis de-fakto
rejimlorin foaliyysti kimi giymotlondirilir. Bu hallarin qarsismi almaq mogsadilo BMT-nin insan
Hiiquqlar1 tizro Ali Komissarligi (OHCHR) va International Crisis Group terafindon monitoring va
hesabatlar aparilir, eyni zamanda miivafiq konvensiyalar ¢argivasinda dovlstlorarasi amokdaslhiq tosviq
edilir [10; 11]. Moldovanin Dnestryani regionunda vo Ukraynanin Donbas — Lugansk bolgslorindos iso
beynalxalg hiiququn osaslari, xiisusilo Cenevro Konvensiyalari vo BMT-nin miinaqiso zonalarinda
igtisadi foaliyyatlorin tonzimlonmasi ilo bagli gotnamalari, ganunsuz bazar faaliyystlorinin ham yerli
ohaliys, ham do beynalxalq humanitar hiiquqa tesirini miisyyan edir. Qagagmalgiliq Vo geyri-ganuni
igtisadi foaliyyatlor naticasinda dovlatin galirlori azalir, sosial tominat zaifloyir va iqtisadi tohliikasizlik
risklori artir [10; 11].

Azorbaycanin 30 ilo yaxin bir miiddstds isgal altinda olmus Qarabag va atraf rayonlari uzun illor
bu tip faaliyyatlorin geniglonmosi ticiin olverisli miithit yaratmigdir. Beynslxalq hiiquqa goro, isgal
edilmis orazilordo rosmi dovlst qurumlarinin foaliyyst imkanlarinin mohdudlugu, miilki shalinin igtisadi
hiiquglarinin qorunmamasi Vo resurslarin geyri-ganuni istifadasi humanitar vo beynolxalq iqgtisadi
hiiququn pozulmas1 kimi giymotlondirilir. Xiisusilo “BMT-nin Isgal Altinda Olan Orazilordo Insan
Hiiquglar1 va Iqtisadi Resurslarin Miidafissi iizra Qatnamolori” bu hallara hiiquqi ¢orgiva tomin edir va
rasmi dovlatlorin reintegrasiya strategiyalarinda hiiquqi asas kimi istifads olunur [12-14]

Beynolxalg hiiquqi konvensiyalar ham do dovlotlorin kolgs iqtisadiyyatina qarsi todbirlorini
dastaklayir. Beynalxalg Cinayat Mahkamasinin (ICC) Statutu vo BMT-nin Maliyys Cinayatlorino dair
Qatnamalori, xiisusils silah, yanacagq vo humanitar mallarin geyri-qanuni dovriyyasini cozalandirmaq
mogsadi dasiyir. Miinaqiso zonalarinda formalasan illeqal bazarlar beynslxalg hiiquq ¢orgivasinds
kriminal vo iqtisadi tohliikasizlik risklori olarag giymatlondirilir vo qarsisinin alinmasi tigiin
dovlatlorarasi koordinasiyani tolob edir [13; 14].

Notico olaraq, miinaqisali orazilords illeqal bazar foaliyyatlorinin tonzimlonmasi yalniz iqtisadi
deyil, hom ds hiiquqi problem olaraq ¢ixis edir. Beynalxalg hiiquq vo konvensiyalar bu foaliyyatlorin
qarsisinin alinmasi, dovlatlorin resurslariin qorunmasi va iqtisadi tohliikasizliyin tomin edilmasi iigiin
hiiquqi 2sas tomin edir. Eyni zamanda ganunsuz bazarlarin monitoringi vo beynalxalg amokdasliq
vasitasilo risklorin azaldilmasi, post-miinaqgiso bolgalarinin stabil igtisadi inkisafinin tomin edilmasi
ticiin vacib hesab olunur. Bu baximdan beynolxalq hiiquqi ¢argivanin tatbigi vo miinaqiso zonalarinda
koordinasiyali iqtisadi siyasat strateji ohomiyyat kasb edir [8; 14].

Qanunsuz igtisadi faaliyyatlarin fiskal siyasat va
dovlat galirlaring tasiri: diinya tacriibasi

Qanunsuz iqgtisadi foaliyystlor qagagmalgiliq, vergidon yaymma, geyri-rasmi ticarat vo kolga
igtisadiyyat1 dovlatlorin fiskal siyasatine va dovlst galirlorine ciddi tasir gostarir. Belo foaliyyatlor yalniz
milli biiddcanin galirlorini azaltmir, ham do sosial tominat programlari, infrastruktur investisiyalar1 vo
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igtisadi siyasatlorin icrasini ¢atinlogdirir. Diinya tocriibasi gostorir ki, bu hallarin iqtisadi va fiskal
naticalari 6lkanin inkisaf soviyyasi va institusional giicii ilo six baghdir [8; 9].

Latin Amerikasi regionu fiskal galirlorin toplanmasi vo iqtisadi formaliq baximindan ciddi
cagirislarla iizlosir. Iqtisadi Komissiya iizro Latin Amerika vo Karib Olkalori (ECLAC) torofindon
hazirlanan hesabatlara gora, 2017-ci ildo regionda vergi yaymdirilmasi Vo gagislart toxminen UDM-in
6,3 %-1 saviyyasinda itirilmis galira barabar olub va bu, toxminon 335 milyard ABS dollar1 toskil edib;
olava olaraq beynolxalq ticaratin manipulyasiyasindan yaranan geyri-ganuni axinlar iss UDM-in 1,5 %-
i hacminds miiayyan edilib [10-12]. Bu itkilor fiskal siyasatin genislondirilmasi ii¢iin vacib olan galir
monbalarini daraldir vo maliyys dayanigliligina tozyiq gostorir [8]. Regionda vergi ugotundan yayinma
va geyri-formal igtisadi foaliyyatlor yalniz global neft, mineral va ticarat seqmentlorinds deyil, maliyys
sektoruna da ciddi tosirlor yaradir. Mosalon, Meksikada geyri-formal igtisadiyyat UDM-in toxminen
24,8 %-ni togkil edir ki, bu da vergi odayicilorinin ¢oxunun rosmi ugota daxil olmamasina, pul
dovriyyasinin rosmi bank sistemindon konarda galmasina vo naticodo maliyys institusiyalarinin golir
vergisi bazasinin daralmasma Sobob olur [10]. Belo sorait fiskal siyasstin prognozlasdirilmasini
cotinlogdirir vo dovlatin galir toplama imkanlarini mohdudlagdirir [9].

Mlicit Financial Flows (IFF — ganunsuz maliyys axilar) anlayist, yani qanunsuz maliyys axinlar,
regionun fiskal bosluglari tizra tohlillords asas gostarici kimi ¢ixis edir. Bu axinlar yalniz 6lkadan konara
¢ixan Vo rosmi statistikalara daxil olmayan kapitali ifado etmir, hom do vergi bazasini asindiraraq
dovlatin uzunmiiddatli galirlorini tohliikaya atir. Masalon, ECLAC molumatlarina gérs, 2015-ci ilds
vergi evaziyasi sadaco doyor alavasi vergisi (VAT) iizra UDM-in 2,4 %-i, galir vergisi iizro iso 4,3 %-i
mablogindo itkiys sobob olmusdur; bu da iimumilikde 340 milyard ABS dollar1 (=6.7 % UDM) itki
yaradir [10-12; 14]. Bu saviyyado fiskal itkilor region dévlatlorinin sosial programlar va infrastruktur
xarclori tigiin maliyys imkanlarini ciddi sokildo mohdudlasdirir [20]. Digor torofdon, regional vo
beynalxalg omokdashigin giiclondirilmasi fiskal nailiyystloro komok edir. Son illorde Latin
Amerikasinda vergi soffafligi vo moalumat miibadilosi mexanizmlarinin totbiqi olavs vergi galirlorinin
acilmasi ilo naticalonib. Masalon, 2024-cii ilds totbiq olunan beynolxalq vergi soffafliq standartlart
sayasindo regional vergi idaralori olava galirlor miioyyan edib, bu, vergidon yayinmanin vo geyri-ganuni
axilarin monitoringi va qarsisinin alinmast tigiin beynalxalg amakdashigin tasirini gostorir [10-12]. Bu
ciir naticalor fiskal siyasatin dayanigligini giiclondirmok va dovlat galirlarinin artmasini tomin etmok
tigtin multilateral todbirlorin oshamiyyatini gostoarir [14].

Latin Amerikasi tocriibasi gostorir ki, ganunsuz iqtisadi foaliyyatlor sadocs igtisadi alternativ
sektorlar deyil, eyni zamanda fiskal bosluglarin asas mexanizmlorindon biri kimi ¢ixis edir. Bu
foaliyyatlor:

— vergi bazasini daraldir vo dovlat galirlorini azaldir;

— dovlatin xarc programlarinin maliyyslogdirilmasini ¢atinlosdirir;

— fiskal siyasotin prognozlasdirilmast vo planlagdirilmasi tiglin molumatlarin diizgiinlitylini
azaldir [14];

— uzunmiiddatli dayaniqliq vo sosial investisiyalar tigiin maliyyas sortlorini zaiflodir.

Bu sobabdon Latin Amerikasinin fiskal siyasat strategiyalari yalniz daxili vergi islahatlarini deyil,
hom do regional vo global amokdasliq ¢argivasinda vergi soffafligi, malumat miibadilasi va geyri-formal
bazarlarin monitoringi todbirlorini do daxil etmalidir. Belo yanagma dévlatlorin golir mobilizasiyasini
artirmagla yanasi, geyri-ganuni foaliyyatlorin igtisadi tohliikolorini azaltmaq tigiin do strateji shomiyyot
kasb edir.

Natica

Miiasir igtisadi sistemlordos illeqal bazar fealiyyatlorinin genislonmasi milli igtisadi tohliikasizlik
tigtin ciddi vo ¢oxolgiilii risklor yaradir. Qanunsuz ticarst, qagaqmalgiliq, geyri-rasmi mosgulluq vo kdlgo
iqtisadiyyat1 rosmi igtisadi mexanizmlorin effektivliyini zaiflodir, fiskal dayaniqligi azaldir va dévlatin
vergi galirlorini ohomiyyatli daracads daraldir. Bu foaliyyatlor yalniz biidca golirlarinin azalmasina
gatirib ¢ixarmir, hom do sosial tominat programlarinin, infrastruktur investisiyalarinin vo iqtisadi
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siyasatlorin icrasini ¢atinlosdirir, adalatli ragabot miihitini pozur v investisiya risklorini artirir. Xiisusilo
idaraetmo bosluglarnin va institusional zaifliyin yiiksok oldugu 6lkalords kélgs igtisadiyyatinin payinin
artmasi rosmi statistika vo iqgtisadi prognozlarin etibarliligini asagi salir, dovlot planlasdirmasinin
somaraliliyini mohdudlasdirir va resurslarin Somarasiz bolgiisiine sobab olur.

Miinaqise vo de-fakto idaroetmo rejimlorinin movcud oldugu orazilords bu tendensiyalar daha
gabariq miisahids edilir. Giirciistanin Abxaziya vo Canubi Osetiya bolgalarinds, Moldovanin Dnestryani
regionunda, Ukraynanin Donbas — Lugansk va Krim boélgalarinds, elaca do Azarbaycanin isgaldan azad
edilmis orazilorindo geyri-formal iqtisadi foaliyyatlor fiskal dayaniqligi zsiflodir, rosmi bazar
mexanizmlorini sixigdirir va regional iqtisadi sabitliyi tohdid edir. Bu hallarin davam etmasi dovlatin
uzunmiiddatli galirlorini risks atir, korrupsiya va geyri-soffaf maliyys aximlarinin artmasina sabab olur,
sosial taminatin va investisiya inaminin zaiflomasins yol agir.

Beynolxalq hiiquqi konvensiyalar vo multilateral amakdasliq bu problemlarin hallinds miihiim rol
oynayir. BMT-nin Anti-Qacaqmalg¢iliq Konvensiyasi, Cenevro Konvensiyalar1 vo digor beynalxalq
normativ aktlar dovlstlors ganunsuz igtisadi foaliyyatlarin garsisini almag, resurslar1 gorumag vs iqtisadi
tohliikasizliyi tamin etmok imkanlari yaradir. Latin Amerika tocriibasi gostarir Ki, vergi evaziyasi, kolgo
igtisadiyyat1 Vo geyri-qanuni maliyys axinlarinin fiskal tosiri ciddi olub, dovlat galirlorinin azalmasina
sobab olur, lakin beynolxalg omokdasliq va vergi soffafligit mexanizmlarinin totbiqgi alave galirlorin oldo
edilmasina va fiskal dayanighigin giiclondirilmasina imkan verir. Buna gors do strateji yanagma yalniz
daxili vergi islahatlar1 ilo mohdudlasmamali, ham do regional vo beynalxalg smakdasliq ¢argivasinda
vergi soffafligi, molumat miibadiloesi va geyri-formal bazarlarin monitoringini shats etmalidir. Belo
yanagma dovlatlorin golir mobilizasiyasini artirmaqla yanasi, geyri-ganuni faaliyystlorin igtisadi
tohliikalorini azaltmag, uzunmiiddstli dayaniqligi tomin etmok va sosial investisiyalarin effektivliyini
yiiksaltmok baximindan strateji shamiyyat kasb edir.
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AHHoOTaUUS
HN3MepeHue BIAMSIHUS HE3AKOHHOI IKOHOMHUYECKOI 1eSITeJIbHOCTH
HA IKOHOMHUYECKYI0 0e30M1aCHOCTh
Maxmya Hypues

Pacimpenue HeneraibHON PHIHOYHOM J1€ATEIHHOCTH B COBPEMEHHBIX SKOHOMHUYECKHUX CUCTeMax
CO37Ia€T CEpPhE3HBbIE M MHOTOACIIEKTHBIE PHUCKU Il HAIIMOHAIBHONW SKOHOMUYECKOW O€30MacHOCTH.
Hesakonnas toproisi, koHTpabaHa, TeHEBas YKOHOMUKA M HeopMallbHas 3aHSATOCTh OCIAONSIOT
q)YHKHI/IOHI/IpOBaHI/Ie Oq)HHHaHBHLIX 3KOHOMHNYCCKUX HWHCTHUTYTOB, COKpamaroT HaJIOT'OBBIC
MOCTYIJIEHUSI TOCYJapCcTBa W HETaTUBHO BIUSIOT Ha (DUCKANBHYI YCTOWYMBOCTH. B pesynbrare
BO3MOXKHOCTH TOCYJapCTBa IO PETyJIUPOBAHUIO HSKOHOMHUKH OTPAaHUYMBAIOTCS, IMPOUCXOIUT
HeapEeKTUBHOE paclipe/ieNieHHe PecypcoB, a Ha phIHKE (hOpMUPYETCsl HEeCIIpaBeAIuBasi KOHKYpPEHTHas
cpena. OTHOBPEMEHHO BO3paCcTaeT HEOPEACIIEHHOCTh MHBECTUIIMOHHOTO KJIIMMAaTa, YTO OTPUIIATEIIbHO
CKa3bIBae€TCS Ha TEMIaX SKOHOMHYECKOTO pa3BuTHsi. (OcoOEHHO B CTpaHax CcoO CladbIMU
HHCTUTYOHWOHAJIBbHBIMH YCIIOBUAMU U Hp06eHaMI/I B YyIIpaBJICHUU TAKUC BUABI JCATCIbHOCTHU IMOJIYy4arOoT
0ojiee MIMPOKOE PACIpPOCTPAHEHHE, MPUBOAS K (POPMHUPOBAHUIO MAPAIIEIBHBIX AKOHOMUYECKUX
CTPYKTYp. OTO CyXaeT MacimTadbl O(HUIIMAIBHOW SKOHOMUKH U 3aTPyIHSET peaTu3aifio
JIOJITOCPOYHBIX CTpaTeruil pa3BUTHUs. B Takux yCIOBHUSX HAy4YHBIM aHAIW3 BIMSHUS HEJIETaJbHbIX
PBIHKOB Ha SKOHOMHYECKYIO O€30MacHOCTh, TMpaBUJIbHAS HJICHTU(PHUKAIMS PUCKOB W pa3paboTka
3¢ (HEeKTUBHBIX MEXaHHW3MOB PETYIHUPOBAHHS MPUOOPETAIOT OCOOYI0 3HAYUMOCTH. JIaHHBIH TIOJIXO
CIOCOOCTBYET OOECIEYEHUI0 YCTOWYMBOTO IKOHOMHYECKOTO pas3BuTHsA. Kpome Toro, ykpersieHue
MEXIYHAPOJAHOTO  COTPYJHUYECTBA, BHEApPEHHE IMQPPOBBIX HHCTPYMEHTOB  KOHTPOJIS H
COBEpIICHCTBOBAHHWE MPABOBOM 0a3bl HUIPAlOT BaXHYIO pOJb B MPEIOTBPALICHUH HEJEraJbHOU
JeATEeTbHOCTH. B TO ke BpeMst Mepbl 110 MOBBIIIEHUIO OCBEIOMIEHHOCTH U MEXAaHU3MbI MPO3PAYHOCTH
YCWJIMBAIOT YCTOWYMBOCTH OOIIECTBA K JAHHBIM IPOIIECCaM U JIETAI0T YKOHOMHYECKYIO 0€301MacHOCTh
0osee cTaOMIIbHOM, CTIOCOOCTBYS MOBBIIIEHUIO YPOBHS OJIaroCOCTOSHUS.

KiroueBbie ci10Ba: He3aKOHHAsE YKOHOMHYECKAs JEATEIbHOCTh, TEHEBON CEKTOP AKOHOMUKH,
SKOHOMHYECKass 0e30MacHOCTh, HE3aKOHHAs TOPTroBisA, (UCKAIbHBIE MOTEPHU, MHCTUTYIIHOHATHHAS
cnabocThb
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Abstract
Assessment of the impact of illegal market activities on economic security
Mahmud Nuriyev

The expansion of illegal market activities in modern economic systems creates serious and
multifaceted risks to national economic security. Illegal trade, smuggling, the shadow economy, and
informal employment weaken the functioning of formal economic institutions, reduce government tax
revenues, and negatively affect fiscal stability. As a result, the state's ability to regulate the economy
becomes limited, resources get allocated inefficiently, and an unfair competitive environment emerges
in the market. At the same time, uncertainty in the investment climate increases, adversely affecting the
pace of economic development. In countries with weak institutional environments and governance gaps,
these activities become more widespread, leading to the formation of parallel economic structures. This
narrows the scope of the formal economy and complicates the implementation of long-term development
strategies. In such conditions, the scientific analysis of the impact of illegal markets on economic
security, proper identification of risks, and the development of effective regulatory mechanisms become
particularly important. This approach contributes to ensuring sustainable economic development.
Additionally, strengthening international cooperation, implementing digital control tools, and improving
the legal framework play a crucial role in preventing illegal activities. At the same time, awareness-
raising measures and transparency mechanisms increase society’s resilience to such processes and make
economic security more sustainable, thereby contributing to improved welfare.

Keywords: illegal market activities, shadow economy, economic security, illegal trade, fiscal
losses, institutional weaknesses
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Xiilasa. X diapazonunda (8-12 QHs) isloyan dinamik antenlorin modellosdirilma prinsiplori, is
prinsipinin tohlili vo simulyasiyasi otrafli todqiq edilmisdir. Alinmig naticalor gostorir ki, dinamik
antenlor X diapazonunda yiiksaktezlikli tatbiglor tigiin ideal hallor tomin edir. Modellosdirilmis dinamik
anten 154 dB giiclondirmoni tomin edorok yiiksok somoralilik  gostormisdir.  Antenin
istigamotlondiriciliyi 15,5 dB oldugu miioyyan edilib ki, bu da miioyyan istigamatlordo yiiksok
effektivliyi tamin etmisdir. Antenin imumi giris miigavimati ilo gidalanma xattinin miigavimati arasinda
tonzimloma hayata kegirilmis vo asagi VSWR giymatlori olds edilmisdir. VSWR (Voltage Standing
Wave Ratio) maksimum giic 6tiiriilmasini vo asag itkilori tomin edon 8,2—12,4 QHs tezlik diapazonunda
Ol¢tilmiisdiir. 10 QHs-do oksetmo omsali -40 dB olaraq slds edilmisdir ki, bu da antenin samaraliliyini
artirir. Anten 8,2-12,4 QHs tezlik diapazonunda genis tezlik diapazonunu tomin etdi. Dar asas logok vo
kigik yan lagok saviyyalori antenin miioyyan istiqamotlords yaxsi islomasini tomin edir. Sldo edilon
molumat antenin isini optimallagdirmaq {igiin istifado olunmus vo zaruri yenilomalor edilmisdir. X-
tezlikli rupor antenlor yiiksok effektivlik tolob edan tatbiglor {igiin etibarli vo somarali hallor tamin edir.
Texnologiyanin inkisafi ilo X diapazonlu rupor antenlor golocak rabits vo agkarlama sistemlarinds vacib
komponent olmaga davam edacok.

Acar sozlor: mikrodalgali anten, tezlik diapazonu, anten gofosi, istigamotlonmo diagrami,
modellosdirma

Miiasir dovrdo hayatimizin biitiin sahalorinds miixtolif texniki vasito vo sistemlor genis totbiq
olunur. Bir torafdon radio ilo idaro olunan miixtslif bazalara malik pilotsuz nagliyyat vasitalori, digor
torofdon iso Wi-Max standartinin geniszolaqli nagilsiz girisins asaslanan radio sistemlari xiisusils segilir.
Tamamilo forgli goriinon bu vasito vo sistemloro marag, radiokanallarin hom pilotsuz nagliyyat
vasitolarinin radioidaroetma sistemlorinds, hom do geniszolagli naqilsiz ¢ixis ticiin radio sistemlorinda
istifadasi ilo olagodardir. Buna gora do, bu sistemlorin etibarliligi vo islomo keyfiyyati tokco faktiki
gobuledici radio avadanligmin xiisusiyyatlorindon deyil, ham do anten gidalandirict qurgularinin
parametrlori — stialanma diaqramlarinin qurulusu vo xarakteristikalari, giiclondirma amsallar1 vo antenin
stialanma diaqramlarina nazarst imkanlari ilo six baghdir. Pilotsuz ugus aparatlarinin idarsetms va rabito
sistemlorinin, elaca do geniszolagli nagilsiz ¢ixis sistemlorinin avadanliglarinda miixtalif antenlor
istifada olunur. Onlar ham mokan tizra sabit olan dairavi, sektor va iyno formali siialanma diaqramlarina,
hom do elektriklo idaro olunan siialanma diaqramina malik ola bilor.

Idaroetmoa va rabita sistemlorinin avadanliglarina goyulan kiitla, 6l¢ii vo giymat taloblorinin, eloco
do bu sistemlorin tezlik genisliyi, Sos-kiily Soviyyasi Vo miidaxiloys davamliligi, homginin
funksionalligina artan ehtiyac, anten texnologiyalarmin daim tokmillosdirilmasini zoruri edir. Bu
kontekstds xtisusi maraq doguran halga anten goafaslori, dairavi, ¢coxstiali, sabit va skan edon sektor tipli
stialanma diaqramlariin formalasdirilmasina imkan verir. Bu da bazi tatbiq sahalorinds sabit siialanma
diagramina malik antenlorin ugurla avaz olunmasini tamin edir.
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Burada stasionar va mobil geniszolaqli naqilsiz giris avadanliq sistemlorinds, hamginin
radionazarat vo pilotsuz nagliyyat vasitslorinin rabito sistemloarinds istifads tigiin nozords tutulmus
azimutal siialanma diaqramlarin1 elektrik signallart ilo doyisdirilon mikrodalgali dairovi anten
gofaslarinin islonib hazirlanmasi vas todqigi olmusdur. Asagida miizakira olunan dairavi anten gofaslori
3,4-3,7 QHs tezlik diapazonu {igiin hazirlanmigdir.

Dairavi anten gofasi silindrik anten gofasinin yalniz bir saviyyads yerloson siialandirici
elementlardan ibarat varianti Kimi nazardon kegirilo bilor (Sokil 1).

ZA

Sakil 1. Dairavi anten qofasi

Adi passiv dairavi anten gafosinin azimut miistavisinds siialanma diagramlarimin elektrik skani,
adoton, agagidaki tisullarla hoyata kegirilir: fazali anten gqofaslorinin faza doyisdiricilorinin totbiqi [1],
xlisusi matris vo ya linzalar vasitosilo miioyyon istigamotdo siialandirici saholorin  moarhalali
tonzimlonmosi, ekskliiziv siialanma vo linzalarin segilmosi, homg¢inin diskret keg¢idli skan sistemino
malik dairovi anten gofaslorinds soyuducularin istifadssi ilo. Bundan olava, passiv halgali mikrodalgali
anten gofaslorinin iki varianti nazordon kegirilir: idars olunan faza doyisdiricilorindon istifado edorok
stialanma diaqramlarinin faza skanlama ilo (Sokil 2a) va kegid elementlari asasinda qurulmus agarlardan
istifado etmokla (Sakil 2b).

power
dividers

Sokil 2. Fazah (a) va diskret (b) kecidli skan sistemina malik paralel giic ayiricih
passiv dairavi anten gafaslorinin qurulusu
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Dairavi simmetriya sayasindo halga anten qgofoslori demak olar ki, dairovi (qofos miistovisindo)
stialanma diaqramlar1 aldo etmoys, homginin 314° daxilinde XOY miistovisinds skan edildikds formasi
doyismoaz saxlanila bilon skan bucagi sektoru vo ya hotta iynagokilli slialanma diaqramlar1 yaratmaga
imkan verir [2]. Mikrodalgali dairovi fazali anten qgofaslori ¢ox kigik bucaq addimi ilo siialanma
diagramlarinin dairavi skanini (yénlondirmoni) tomin eds bilar [3].

Eyni zamanda ananovi fazali anten gofaslorinin ciddi ¢atismazliglar1 da mévcuddur — mikrodalgali
yarimkegirici faza doyisdiricilorindo yiiksok istilik itkisi, bu da fazali anten gofaslorinin samaraliliyini
va giiclondirma gabiliyyatini mahdudlasdirir, homginin idaraetms sisteminin miirokkabliyino sabab olur
[4-6].

Diskret kecidli stialanma diaqrami skanmna malik halga anten qofsslori daha sado idarsetmo
sistemind, acarlarda daha az istilik itkilorino, buna miivafiq olaraq daha yiiksok somoralilik vo
giiclondirma qabiliyyotino malikdir. Lakin bu qofaslor, gofas elementlorinin sayindan asili olaraq
miloyyon bucaq addimu ilo diskret skani tomin edir. Bununla bels, bu xiisusiyyst belo halga anten
gofaslarinin bir ¢ox real idarsetms va rabits sistemlarinds istifadesine mane olmur [7-9].

Burada mikrodalgali dairavi anten gafaslorinin iki variantinin iglonib hazirlanmasi va simulyasiya
naticalari toqdim olunur: saquli asimmetrik vibratordan ibarat 8 vo 16-elementli asagiprofilli halga anten
qgofaslari va xatti zolaqli anten qoafaslorindon ibarat 8-elementli halga anten massivi gofasi. Dairavi anten
qofaslari azimutal istigamatdo an az1 6-8 dB giiclondirma amsali aldo etmok tigiin hesablanmigdir [10-
12].

Vibratordan ibarat dairavi mikrodalgali anten qofasi sokil 3-do tosvir edilmisdir, burada: 1 — ekran;
2 — silindrik reflektor; 3 — stialandirici; 4 — koaksial birlasdirici; Re — ekran radiusudur; Rp va Hp —
reflektorun radiusu vo hiindiirliiyii; Ri koordinatlarin baslangicindan siialanmanin saquli oxuna qoador
olan mosafadir; 0 vo ¢ M miisahido ndqtasina istiqgamati toyin edon meridional va azimutal bucaglardir
(M'— M noqtasinin XOY iifiiqi miistovisine proyeksiyasidir).

X

Sokil 3. Vibratorlu dairavi anten gofasi

Dairovi anten qofasinin dizayn parametrlori [13]-do tosvir olunan metod asasinda hesablanmigdir.
Bu zaman nazora alinmigdir Ki, masalon, azimutal miistovido slialanma diaqramlarinin diskret skani
22,5° bucaq addimi ils aparildiqda, @, stialanma diagraminin eni an az1 22,5° olmalidir Ki, qonsu bucaq
istiqgamatlorindaki siialanma diaqramlart -3 dB-don agagi olmayan saviyyado iist-iisto diigsiin. Noticada
miioyyon edilmisdir: Ri = 47 mm — dairovi anten gofasinin elementlorinin yerlosdiyi daironin radiusu; L
=295 mm — halga anten gofasinin elementlarinin yerlosdiyi ¢evra uzunlugu; N — siialandiricilarin sayi,
onlarin arasindaki mosafo nazars alinmaqla, AL = Amin / 2-don ¢ox olmamalidir. Burada Amin minimal
is¢i dalga uzunlugudur va 3,6 QHS tezliyinds 83,3 mm-o barabordir. Buna asason, N = L/AL = 7 miioyyan
edilmisdir. Lakin halga anten goafasinin elementlarinin paralel gidalandirma sxemini daha rahat qurmaq
ticiin elementlorin say1 8-0 qodar artirilmigdir.
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Niimuns olarag, saquli siialandiricilardan ibarot halga anten gofasinin iki variantini nozardon
kegirok: dairavi vo kardioid formali azimutal siialanma diagramina malik olan variantlar. Sakil 4-do
halga anten gofosinin normallagdirilmis siialanma diaqramlari gostorilmisdir. Bu diagramlar 3,5 QHs
orta is¢i tezliyi tiglin, sifir azimut istiqgamatinda, [14]-ds verilmis tonliklors asason borabar amplitudlu
hayacanlanma nozars alinaraq hesablanmigdir. Halga anten qgofaslinin elementlorindoki corayanin faza
qiymatlari: 0°, 58°, 197°, 337°, 395°, 337°, 197°, 58° kimi hesablanmisdir. Sokil 4-don goriindiyi Kimi,
har iki variantin azimutal stialanma diaqrami kifayat qodor dar olub toxminan 32° enindadir. Lakin yan
stialanma soviyyasi, xiisusilo do arxa siialanma soviyyasi yiiksokdir vo toxminan -5 dB toskil edir.

90 90
100 80 0 100 80 70

1o 70

/
F(¢) 180 F($) 180

250 260 370 280 2%° 250 260 370 280 220

a) b)
Sakil 4. Halga anten qafasinin istiqgamatlilik diaqramlarimin niimunalori:
dairavi siialanma diaqramina malik siialandiricilardan ibarat variant (a) v
kardioid siialanma diaqramina malik siialandiricilardan ibarat variant (b)

Gozlonildiyi kimi, barabar amplitudlu hoyocanlanma zamani fazali skan prosesi aparildiqda, halga
anten gofasinin har iki variantinda daimi yan siialanma soviyyasi yiiksok olur. Bu isa, gobuledici kanalin
yiiksak sas-kilya davamliligini tomin etmok vo idaraetmo vo ya rabita sisteminin otiiriicti kanalinda yan
stialanma soviyyosini asagi saxlamagq baximindan gobuledilmoazdir. Tobii ki, halga anten gofosinin
elementlorinin geyri-barabar hoyacanlanmasi halinda daimi yan siialanma soviyyasi azaldila bilor [15].
Lakin bu halda stiaformalasdirma sisteminin shamiyyatli doracads miirokkoblogmasi va naticada anten
slialanma gliciiniin azalmasi bas verocok.

Sakil 5-do kardioid siialanma diagramina malik siialandiricilardan ibarat 8-elementli halga anten
massivinin siialanma diaqramlar1 gostorilmisdir. Hesablamalar halga anten massivinds bir vo iki qonsu
stialandiricinin eyni amplitud vo fazali corayanla hayacanlandirilmasi hali tigiin aparilmigdir.

250 260 270 280 290 250 260 270 280 290

a) b)
Sokil 5. Halgavari anten goafasinin siialanma diaqramlari:
bir aktiv sitalanma (a) va iki bitisik aktiv siialanma ila (b)
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Sakil 5-don goriindiiyti kKimi, bir siialandirict hoyacanlandirildiqda, siialanma diagraminin eni 134°
toskil edir. Iki siialandirici hayocanlandirildiqda, siialanma diaqrami 66°-ya qodor daralir vo arxa
istigamotds dorin sénmolor miisahids edilir. Ug siialandiric1 hoyacanlandirildigda, siialanma diagrami
54°-yo qodor daralir, bu iso dairavi anten gofasinin istiqgamatliliyini artirir, lakin idarsetmo sxeminin
xeyli miirokkoblogmasina sabab olur.

Beloliklo, sektoral (bucaqli araligda) siialanma diaqramlarinin skan edilmoasi rejimindo praktiki
istifadoyoa goldikdo, qonsu siialandirict ciitlorin hayacanlandirilma s1 rejiminds isloyan diskret kegidli
skana malik halga anten qgofasi daha colbedici gériiniir. Xiisusilo do mikrodalga acarlarindaki istilik
itkilorinin faza doyisdiricilarindokindan bir nega desibel daha az olmasi bu variant {istiin edir.

Halga anten gofas modelinin parametrlori: 3,5 QHs orta tezlik ii¢iin radiusunun hesablanmis
qiymati Ri = 47 mm; reflektordan emitentin saquli oxuna godar olan masafs (Amin/4) 21 mm,; reflektorun
radiusu Rp = 26 mm; siialandiricinin saquli oxundan ekranin konarina gadar olan masafa (Amin/4) 21 mm;
ekran radiusu Re = 68 mm; reflektor hiindiirliiyti Hp 1,2 Amin/ 4 = 31,5 mm-a barabor gotiiriilir. Vibrator
elementlorinin nominal giris miigavimati 50 Om-dur.

Simulyasiya HFSS proqrami vasitasilo hoyata kegirilmisdir. Sokil 6-da halgavi anten gofasinin bir
ciit bitisik aktiv elementinin aktiv durgun dalga nisbatinin tezlik xiisusiyyatlori gostorilir (uygun yiiklor
qalanlarin giriglorine baglidir). Bu halda minimum dayaniqli dalga nisbati = 1,07 orta is tezliyindo oaldo
edilir va 3,36-3,68 QHs tezlik diapazonunda daimi dalga nisbati 1,5-don ¢ox deyil.

XY Plot 10 HFSSModel1 &,
2.50
| Name | X | Y |
m1 |3.5000/1.0742]
i m2 |3.3500/1.5382]
4\\ | m3 /3.7000/1.5249
2.00
X 4
=
2] -
>
() 4
=
© =}
<
1.50 —
- Curve Info
= ActiveVSWR(cin_7_T1)
7 Setup1 : Sweep
4 — ActweVSWR(cm 8_T1)
Setup1 Sweep
107"+ — ———

I I 1
3.20 3.30 3.40 3.50 3.60 3.70 3.80 3.90
Sokil 6. Dairavi anten qgoafasinin iki bitisik aktiv elementinin girislorinda
aktiv durgun dalga omsahmn tezlik xiisusiyyatlari

Bir ciit aktiv element (1 va 2) vaziyyatinds dairavi anten gofasinin siialanma diaqramlari sokil 7-
do gostorilmigdir. Sokil 7a-da gostorilon azimut siialanma sxemlorino osason goriiniir Ki, siialanma
sxemloarinin eni toxminan 65° toskil edir Ki, bu da an az1 4,5 dB giiclondirma amsali saviyyasinda skan
edorkon qongu azimut istiqgamatlorinds siialanma diaqramlarinin tst-listo diigmasi tigiin kifayst qodordir.
Bu halda, azimut miistovisinda halgovi anten gofasinin giiclondirmo amsali 6,2 dB tagkil edir, maksimum
qiymat (7,2 dB) 26° yiiksaklik bucagi ilo alda edilir (Sokil 7b).
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Radiation Pattern 7

HFSSModell A\

Name

Phi

Ang

Mag

Curve Info

m1_20.0000 20.0000 6.2855

— dB(ReahzedGalnTotaI) 1

Radiation Pattern 4

Setup1 Sweep
Freq='3.4GHz' Theta='90deg’
— dB(ReahzedGamTotaI)
Setup1 Sweep
Freq='3.6GHz' Theta— 90deg’

HFSSModel1 4

Name

Theta

Ang

Mag

Curve Info

m1 90.0000 90.0000 6.5895

— dB(ReallzedGalnTotal) 2

Setup1 Sweep

m2 64.0000 64.0000 7.2499 Freq='3.4GHz' Phl— 20deg’

-180

(@)

p— dB(ReallzedGalnTotal) 3
Setup1 : Sweep
0 Freq-36GHz Ph| '20deg’

-180

G (b)

Sakil 7. Iki aktiv element iigiin 3,4 va 3,6 QHs tezliklorda halqavi anten qafaslinin
azimutal (a) va meridional (b) siialanma niimunslori

Azimut miistovisindo siialanma diaqramlarinin giiclondirms amsalin1 vo diskret mévgelarinin
saymni artirmaq ti¢tin 16-elementli halgavi anten gofasi hazirlanmigdir. 100 mm massiv radiusu, 85 mm
reflektor radiusu, 50 mm reflektor hiindiirlityti vo 135 mm ekran radiusu ils oldo edilmis eyni saquli
vibratorlardan 16-elementli holgovi anten gofosinin modellosdirilmasinin naticalori sokil 8 vo 9-da
gostorilmigdir. Sokil 8-do holgovi anten qgofasinin bir ciit bitigik elementinin aktiv durgun dalga
nisbotinin tezlik xiisusiyyotlori gostorilir (uygun yiiklor qalanlarin girislorino baghdir). Bu halda
minimum durgun dalga nisbati 1,06 vo 3,45 QHSs tezliyinds olds edilir vo 3,3-3,65 QHs diapazonunda

daimi dalga nisbati 1,5-don ¢ox deyil.

HFSSModel1 ANSYS

2.00

Name x | v

m1 |3.45001.0607
m2 3.2890|1.5038
. m3 |3.6500 1.4887

m2

Active VSWR
&
o
|

100t

Curve Info

— ActiveVSWR(cin_3_T1)
Setup1 : Sweep

= ActiveVSWR(cin_T1)
Setup1 : Sweep

3.20

Frea [GHz]
Sakil 8. Dairavi anten qafasinin bir ciit qonsu aktiv elementinin girislorinda
aktiv durgun dalga smsalinin tezlik xiisusiyyatlori

78



Milli Tahliikasizlik va Harbi Elmlar — National Security and Military Sciences
_ _ Ne1(12) /2026
HORBI NOZORI ELMLOR MILITARY THEORETICAL SCIENCES

HFSSModel1 ANSYS HFSSModel1 ANSYS

Curve Info 5 =
e | PW__| A | Mg —  dB(RealizedGainTotal)_1 . ==
m1 | 11.0000 | 11.0000 | 8.1716 Setup1:(Sweep - i S_aupfﬁﬁ(g;:gec’Gai"Tma')_3
m2_|186.0000 -174.0000|-9.7641 Freq=3.4GHz' Theta='90deg' Name | Theta | Ang | Mag Freq=3.6GHz Phi="11deg’
m3 .‘346-0000, -14.0090 | 5.0295 J= dB(RealizedGainTotal) m1 | 60.0000 60.0000 10.3596 — dB(RealizedGainTotal) 2
m4 | 38.0000 | 36.0000 | 5.2247 | 180 DD T m2 95.0000 95.0000 7.4952 f—L——"|Setup1: Sweep
Freq=3.4GHz' Theta="90deg m3 33,0000 33.0000 7.3901 180 Freq=3.6GHz Phi='11deg

a) b)
Sakil 9. Bir ciit aktiv element iiciin 3,4 va 3,6 QHs tezliklarda halqavi anten gafasinin
azimutal (a) va meridional (b) siialanma diaqramlari

Sokil 9a-dan goriindiiyti Kimi, stialanma diaqramlarimin eni 50° togkil edir, bu iso 16 azimutal
istigamatdoa yerlogon qonsu siialanma diaqramlarinin iist-iisto diismasi lgiin kifaystdir vo on az1 6 dB
giiclondirms tomin edir, Bu halda halga anten gofasinin azimutal mistovide giiclondirmo omsali 8 dB-
don yiiksokdir, onun maksimal giymati iso (10 dB) yer sathi ilo signalin vo ya baxis istigamatinin 30°
toskil etdiyi bucagqda olds edilmisdir. Siialanma diaqramlarinin daimi yan siialanma soviyyoesi -17 dB-
don ¢ox olmamisdir. Meridional miistavids siialanma diaqramlarinin eni toxminan 62°-dir vo daimi yan
stialanma saviyyasi -10 dB-dan yiiksok deyil. Dord vo daha ¢ox aktiv siialandirictya malik halga anten
qofasinin simulyasiyas1 gostorir Ki, yan siialanma soviyyasinin artmasi sababindon istigamatlilik
diagramimin keyfiyyati pislogir, bu da noticodo istiqgamatlilik vo giiclondirmo omsalinin azalmasina
gatirib ¢ixarir.

Oldo edilon naticalars asasan belo qonasts galmok olar ki, yuxarida miizakirs olunan vibratordan
ibarot halga anten gofaslori mobil Wi-Max sistemindo abunagi terminal anteni kimi istifado edilos bilor.
Bu, stialanma diaqramlarinin baza stansiyasina yonoaldilmis vaziyyotds saxlanmasini tomin etmak ti¢iin
nozords tutulur. Bundan slava, yeriistii vo hava pilotsuz ugus aparatlarinin idaroetms sistemlorinin
avadanliglarinda nisbaton kigik giiclondirma oamsali tolob olunan hallarda effektiv totbiq edilo bilar.
Giiclondirmo amsali 8-10 dB-dan yiiksok olan vo agagi yan siialanma soviyyasino malik antenlors ehtiyac
duyulan hallarda, meridional miistovids siialanma diaqramlarinin daralmasini tomin edan va bununla da
istiqgamatlilik vo giiclondirmo amsalin1 artiran saquli anten qofaslorindan ibarat halga anten gafaslorinin
istifadosi moagsadouygundur.

3,4-3,6 QHs tezlik diapazonu iigiin nazardos tutulmus mikrodalgali zolaqli halga massivi, siialanma
diagramin1 bucaqli araligda skan edon rejiminds on az1 14 dB giiclondirms oaldo etmok ii¢iin dizayn
edilmisdir. Bu mogsadls halga anten gofasi bucaqli araligla kollinear antenlor soklinds diiziilmiis sokkiz
elementdon ibaratdir.

Sakil 10-da: a— on iki diizbucaqli I16vhadan ibarat ikitorafli diizxatli qofas soklinds zolagli kollinear
anteni; b — metal osasli antenin koaksial zolaql xatto ke¢idi gostorilmisdir.

Dairavi anten gofasinin tok elementinin 6lgiilori: A=30 mm, B=375 mm, R=22 mm; dairavi qofas
strukturunun olgiilori: hiindirliiyti 375 mm, baza diametri 300 mm. Baxilan modelds zolaqli antenlorin
layihalondirilmasinda nisbi kegiriciliyi 3,55 vo dielektrik itkisi tangensi 0,0027 olan dielektrik
materialdan hazirlanmis 0,51 mm qalinliginda altliglardan istifads edilmigdir.

Diizxatli zolagl gofosdo 16vhoalorarast mosafa sabitdir va har bir 16vhonin eni, sizan dalga anten
dizaynlarinin optimallagdirilmasi metodu asasinda [16] miioyyan edilir. Bu, gofasin saquli oxu boyunca
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amplitud paylanmasini tomin etmak {iglin nozords tutulmusdur. Nozariyyoya asason qofos uzunlugunun
effektiv istifadosi sayasinds bu tisul daimi yan siialanma soviyyasinin -20 dB-don ¢ox olmamasini tomin
edir [17]. Har bir gofasin nominativ giris miigavimati 50 Om togkil edir.

(l) 100 200 (mm)
a) b)
Sakil 10. Sakkizelementli dairavi mikrodalgah anten qofasi (a), tok gafas elementi (b)

Halgavari anten gofasinin biitiin sokkiz girisi {igiin aktiv durgun dalga amsalinin onlarin barabar
amplitudlu fazada hoyocanlanmasi hali {igiin alinan tezlik xiisusiyyatlori sokil 11-do gostorilmisdir.
3,4-3,6 QHs tezlik diapazonunda maksimum durgun dalga nisbati 1,8-don ¢ox deyil.

Terminal VSWR Plot 2 HFSSModel1 ANSYS
2.00
Name X Y |
m1 [3.4000|1.7504
1.80 m2 |3.6000(1.1842|
m3 |[3.5000 1.61_92 v
@ 1.60 —
; _
n a
>
a) -
2 i
< 1.40
1.20
100 ! 1 ' 1 | 1 T T T T T T T x T T T T T
3.40 3.45 3.50 3.55 3.60

Tezlik, QHs
Sakil 11. Dairavi anten gafasinin girislorinds aktiv durgun dalga nisbatinin tezlik xiisusiyyatlari
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Skanlama sektorunun siialanma modelinin formalasdirilmas: rejiminds simulyasiya naticasindo
aldo edilon holgovi anten gafosinin siialanma diaqramlari sokil 12-do gostorilmisdir. Dairovi anten qofasi
45° bucaq addimi ilo sakkiz azimut istigamatinda stialanma diaqramlarinin doyisdirilmasini vo qonsu
movgelords siialanma diagqramlarinin asas siialanma saviyyasinin -2 dB-don asagi olmayan soviyyado
ist-listo  diismosini tomin edir. Bu halda azimut miistovisindo (Sokil 12-do XOY) siialanma
diagramlarmin eni togribon 62°, meridional miistovide 16°, dairovi anten gofasinin giiclondirmo
omsalinin isa 14,515 dB diapazonunda olur.

Osas masalo odur Ki, saquli gofaslords 16vhalarin eninin optimallasdirilmasi sayasinds is¢i tezlik
diapazonunda halga anten qgoafasinin meridional miistavids yan siialanma diaqramlarinin saviyyasi -21,7
dB-dan yiiksok olmamisdir.

HFSSModel1 ANSYS HFSSModel1 ANSYS

-90

-120 120 -120
Name Phi | Ang | Mag o Curve Info Name Theta Ang Mag S =
urve Info
m1 |-23.0000/-23.0000| 14.8475 —  dB(RealizedGainTotal) m1 | 90.0000 | 90.0000 | 14.8446 r.ve .

s — = = dB(RealizedGainTotal)_1
m2 | 9.0000 | 9.0000 |11.6897F————""|Setup1 : Sweep m2 | 52.0000 | 52.0000 | 6.7124 _L_L_u/saum:(sﬁ:elée ik
m3 1-53.0000 -53.0000| 11.8914] ~18° Freq='3.5GHz' Theta='90deg'| | m3 |-88.0000|-88.0000 -15.4819| -180 Freq=3.5GHZ Phi=-22deg’

a) b)

Sokil 12. iki aktiv element iigiin 3,5 QHs tezliyinda dairavi anten gafasinin
azimutal (a) va meridional (b) siialanma diaqramlari

Sakil 13-do, halga anten gofasinin biitiin sokkiz saquli diizxatli qofosinin borabor amplitudlu vo

fazada hoyacanlandirilmasi rejimindo stialanma diaqramlar1 géstorilmisdir. Sokil 13a-dan goriindiiyii
kimi, halga anten gofasi demok olar ki, dairavi azimutal stialanma diagramina malikdir.

HFSSModel1 ANSYS HFSSModel1 ANSYS

-90

-120 120

Name |  Phi A M Ll T Curve Info
ame i ng lag = 2 Name Theta | Ang Mag
[ — dB(RealizedGainTotal s L .. : :
m1_|179.0000|179.0000|7 4850 kL= seyp :(Sweep ) m1_|90.0000/90.0000| 7.7467 [l 1 s ooy EEeazedCaITOtR)
m2 |105.0000 105.00007.7643|-180 Freg= 3.5GHz Theta= 90deg’ m2_|52.0000/52.0000|-15.5072] -180 Freg=3.5GHz Phi= 0deq’
a) b)

Sokil 13. Biitiin sakkiz element hayacanlandiqda 3,5 QHs tezliyinda dairavi anten gafasinin
azimutal (a) va meridional (b) siialanma diaqramlar:
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Beloliklo, nozardon kegirilon zolagli halga anten qofasi iki rejimds isloys bilor — sabit dairavi vo
ya miloyyan bucaq diapazonunda stialanma diagramini skan edon rejimds. Bu halda anten yiiksok
giiclondirma omsalina vo asagi yan siialanma saviyyasina malik olur.

Dairavi halga anten gofasi sisteminin omsali (dairovi anten qofasindoki biitiin stialandiric
elementlarin birgs tasirini miiayyan edon adadi va ya riyazi faktor), biitiin fordi stialandirici elementlorin
elektromaqnit saholorinin toplanmasi yolu ilo hesablanir. Bu halda, halga anten gofasinin miistovisinda
yerlason va koordinatlari Xn, Y 0lan har bir element {igiin faza yerdoyismasi asagidaki diistur asasinda
mioyyan edilir:

Yy = 57,3 k- (x5 - sin(v) - cos(v) - sin(g)), 1)

burada k — dalga odadi; Xn, Yo — miivafiq olaraq X oxu (azimut miistavisi) vo Y oxu boyunca (yiiksoklik
miistovisi) stialandiricinin yerlogdiyi koordinatlar; ¢, y vo z oxlar arasindaki bucaq, vektor yz
miistavisina proyeksiyaya ortoqonaldir; 9 X 0xu ils yz miistovisi arasindaki bucaqdir. 9 va ¢ bucaqglarinin
yerlogmosi sokil 14-do gostorilmisdir.

Sokil 14. Koordinat sisteminin X, y va z oxlar1 arasindaki bucaqlarin yeri

Elektrik skanetmonin anten qofosinin parametrlorina tosirinin tohlili yasti coxelementli aktiv fazali
anten qofasi tizerinds aparilmigdir. Qafas diskret faza doyisdiricilari ils signal6tiirma yollarindan istifada
edir, diskretlik doracasi 5,625 doracadir. Tohlil sonlu elementlor metodundan istifado etmoklo kompiiter
dostokli dizayn sistemindo aparilmisdir. Asagida analizin grafik formada noticalori toqdim olunur:
borabor faza paylanmasina malik halga anten gofasinin hesablanmis siialanma diaqrami (Sokil 15),
hamginin asas siianin azimutal miistavide miivafiq olaraq 0,02; 5; 20; 45 vo 60 doaracs istiqgamatlonmasi
zamani olda edilon siialanma diaqramlari (Sakil 16-20) gostorilmisdir. Hiindiirliik miistovisinda naticalor
togdim olunmamusdir, ¢ilinki texniki spesifikasiyaya asason konaragixma +£10 doroco daxilinds tolob
olunur va naticados slava tonzimloma tolob olunmur.
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Weg Realized Gain Plot 1
m1__|360.0000] -0.0000 | 32.893
m2 357.2000 ' -2.8000 | 19.5866
m3 2.8000 | 2.8000 | 19.4700
mé4 349.4000§ -10.6000} 19.6311
m5 10.6000 | 10.6000 119.7112 \
m6 | 359.2000/ -0.8000 | 30.1789
m7 | 0.8000 | 0.8000 | 30.1456
m8 356.8000 | -3.2000 }30.0362 e
m9 | 3.2000 | 3.2000 |30.0371

Name Theta | Ang

-60

Sakil 15. Barabar faza paylanmasi ilo anten qafasinin siialanma diaqram

Name | Theta | Ang [ Mag Realized Gain Plot 2
m1 0.0200 | 0.0200 | 32.9034

m2 357.3500 | -2.6600 | 19.5508
m3 2.7500 | 2.7400 | 19.7770
mé4 359.2000 | -0.8000 | 29.9497
m5 0.8600 | 0.8600 |29.9497

Sakil 16. 0,02 daracalik siia yerdoyismasi olan anten gafasinin siialanma diagqram

Name | Theta | Ang | Mag Realized Gain Plot 2
m1 | 5.0000 | 50000 |32.5136
m2 | 22000 | 2.2000 |19.2850
m3 | 7.8000 | 7.8000 |19.0600
m4 | 41500 | 41500 | 29.4621
m5 | 5.8000 | 5.8000 |29.7732

-90
Sakil 17. 5,0 daracalik siia yerdoyismasi olan anten gofasinin siialanma diaqrami
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Name | Theta | Ang | Mag Realized Gain Plot 2
| _m1_ | 20.0000 |20.050031.9937 0
m2 | 17.2000 | 17.2000 | 19.0844
m3 | 23.0000 |23.0000 | 18.3389
m4 | 19.1000 | 19.1000 | 28.9942
m5 | 20.9000 |20.9000 | 28.8566

-90

Sakil 18. 20,0 daracalik siia yerdayismasi olan anten gafasinin siialanma diaqram

-AN

Name Theta Ang Mag
m1 | 45.0000 |45.0000 |30.2353
m2 | 41.3000 |41.3000 | 17.5071
m3 49.0000 |49.0000 | 16.3750
m4 43.8000 |43.8000 |27.2479
m5 46.1000 |46.1000 | 27.5158
-60

Realized Gain Plot 2

0

Sakil 19. 45,0 daracalik siia yerdoyismasi olan anten gafasinin siialanma diagqram

Name Theta Ang Mag
m1 | 60.0000 |60.0000 |26.4502
~ m2 | 55.0000 |55.0000[14.1778
m3 | 65.9000 |65.9000 |11.9330
m4 | 58.3000 |58.3000 | 23.4505
m5 | 61.6000 |61.6000 |23.4964

Realized Gain Plot 2

J90

Sakil 20. 60,0 daracalik siia yerdayismasi olan anten qafasinin siialanma diaqram
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Sokil 15-do azimut vo yiiksoklikdo 9 QHS tezliyindo anten qgofasinin siialanma diaqraminin
bolmolori gostorilmisdir. Yiiksoklikdo siialandiricilarin sayinin az olmasi sabobindon sonraki analizlor
yalniz azimutda aparilmisdir. Goriindiiyti Kimi, asas siia normadan konara ¢ixdigda siialanma sxeminin
xUsusiyyatlori doyisir.

Sakil 15-don goriindiiyii kimi, elektron skanlama naticasinds siiasinin normadan konara ¢ixmasi
osas stialanma diagraminin enina vo daimi yan siialanma saviyyalorino birbasa tosir gostorir. Stia 60
doracoya qodor yerini doyisdikdo 6,45 dB azalir, yan siialanma saviyyasi 1 dB pislosir vo 0,5
soviyyasindoa asas siialanma soviyyasinin eni iki dofadan ¢ox artir.

Stialanma diagraminin xarakteristikalarini diizeltmak ti¢iin elektromagnit sahasinin intensivliyinin
“kosinus kvadrati tizorindo baza” amplitud paylanmasinin istifadossi toklif edilir, ¢linki bu tisul baza
hiindiirlityliniin se¢ilmoasi baximindan on ¢evik metoddur:

2 N-1

T mm @)
X <Ay + (1 — Ay)cos? (E = 1)>,

Aym = (Ax + (1 — Ax)cos? (E _ )> X

burada Ax, Ay — miivafiq olaraq X va y oxlar1 boyunca postamentin hiindiirliiyii; n, m — miivafiq olaraq
X va 'y oxlar1 boyunca yerloson emitentlorin morkozlori arasindaki moesafadir; N, M — miivafiq olarag x
va Yy oxlar1 boyunca yerlosan siialandiricilarin sayidir.

Amplitud paylanmasinin antenin xiisusiyyatlorina tosirini tohlil etmok {igiin X oxu boyunca
postamentin sabit qiymatlari gétiirildi: 0,5; 0,3; 0,15; 0,1; Y oxu boyunca: 0,5; 0,3; 0,1; 0,05; 0,01.

Hor bir vaziyyat {iglin elektromagnit sahasinin giic hesablamalar1 Matlab proqramindan istifado
etmoklo aparilmisdir. Stialanma diagraminin xiisusiyyetlorini giymotlondirmak tiigiin anten goafasinin
elektromagnit analizi sonlu elementlor metodundan istifado etmoklo kompiiter dastokli dizayn
sistemindo aparilmigdir. Rahatliq ii¢lin tohlilin noticolori codvol 3.2.1-do iimumilosdirilmisdir.
Cadvaldon goriindiiyii kimi, X va Y oxlar1 boyunca postamentin hiindiirliiyli stialanma sxeminin
yuxarida sadalanan osas xiisusiyyotloring tosir gostora bilor. Aydindir Ki, yan logoklorin soviyyasini
azaltmaq istoyi osas lagayin enina vo genisliyina tasir gostorir, lakin stialanma niimunasini diizaltmok
tiglin istifado edilmasi toklif olunan bu asililigdir.

Cadval. Elektromagnit sahasinin amplitud paylanmasinin hesablanmis naticalari

Elektromagnit .. . Yan siialanma N
. . N Giiclondirma, . . Isas siparin
sahasinin amplitud Hiindiirlik Soviyyasi, .
. dB eni, °
paylanmasi novii dB
Forma - 33,0 13,3 1,7
0,51 32,9 16,3 1,7
_ 0,31 32,2 19,2 2,0
, Sab,'tdbalz{a , 0,11 31,6 23,69 2,1
soviyyosinda kosinus
kvadrat funksiyasi 0,04 32,0 24,8 2,2
0,045 31,6 24,6 2,2
0,012 31,4 24,1 2,1

Borabar faza paylanmas iigiin postamentds ilkin kosinus-kvadrat amplitud paylanmasini miioyyan
etmok, sonra siia firlanmasi tiglin hesablanmis faza paylanmalarinin xiisusiyyatlorinin tohrifini tohlil
etmok lazimdir. Hor bir siia istigamoti {iglin postament hiindiirliiyli se¢cimi anten sobokasinin son
xUisusiyyotlorini toyin edocokdir.
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Aydinliq tglin sokil 21-do Y oxu boyunca 0,01 vo X oxu boyunca 0,1 postamentds kosinus
kvadratinin amplitud paylanmasinin grafik tosviri gostarilir.

Sakil 21-don belo natico ¢ixir ki, galdirma miistovisindo movcud olan siialandiricilarin say1 (8
odod) amplituda paylanmalarinin totbiq imkanlarimi mohdudlasdirir. Stialanma diaqraminin
diizaliglorinin daqiqliyini artirmagin bir yolu stialandiricilarin sayini artirmaqdir.

084
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04~

2
20 0 0

Sakil 21. Althq iizorinds kvadrat kosinus amplitud paylanmasinin grafik tasviri

Natico

X diapazonunda (8-12 QHs) islayan dinamik antenlorini modellagdirma prinsiplari, is prinsipinin
tohlili vo simulyasiyasi otrafli todgiq edilmisdir. ©lds edilon naticalor gostorir ki, dinamik antenlor X
diapazonunda yiiksoktezlikli totbiglor ti¢iin ideal hallor tomin edir. Modellosdirilmis dinamik antenin
15,4 dB giiclondirmoni tomin edorak yiiksok somoralilik gostormisdir. Antenin istigamatlondiriciliyi
15,5 dB oldugu tayin edilib ki, bu da miiayyan istiqamatlords yiiksok effektivliyi tomin etmisdir. Antenin
imumi giris miigavimati ilo gidalanma xsttinin miigavimati arasinda tonzimlomos hoyata kegirilmis vo
asag1 VSWR giymatlori alds edilmisdir. VSWR maksimum giic 6tiiriilmasini vo asagr itkilori tomin edan
8,2-12,4 QHs tezlik genisliyinds 1,2 olaraq 6lgtilmiisdiir. 10 QHs-do oksetmo amsali -40 dB olaraq olds
edilmisdir ki, bu da antenin somoraliliyini artirir. Anten 8,2-12,4 QHs tezlik diapazonunda genis tezlik
diapazonunu tomin etdi. Dar asas logak va kigik yan lagak saviyyalori antenin miiayyan istiqamatlords
yaxst iglomasini tomin edir. ©lds edilon malumat antenin isini optimallasdirmaq {igiin istifado edilmis
va zoruri yenilomalor edilmisdir. X-tezlikli rupor antenlor yiiksok effektivlik talob edon totbiglor iigiin
etibarli vo somorali hallor tomin edir. Texnologiyanin inkisafi ilo X diapazonlu rupor antenlor goalocak
rabito vo agkarlama sistemlorinds vacib komponent olarag galacag.
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AHHOTaNuA
MoaenupoBaHue M AHAJIN3 AHTEHHOH CHCTEMbI CBEPXBBICOKMX YACTOT
HUcaam UcaamoB, Mamman AdayiiiaeB

[TonpoOHO M3yYEeHBI IPUHIIUAIIBI MOACITUPOBAHMUS, aHAIIN3 MPUHITUIA JEHCTBUS U MOJCIMPOBAHUE
JUHAMHUYECKHX aHTeHH, paboraronmx B X-auamazoHe (8-12 I'Tm). IlomydeHHble pe3y/IbTaThI
MOKA3bIBAIOT, YTO JHWHAMUYECKHE aHTCHHBI MPEACTABISIOT COOOW UACANbHBIC PEIICHUS IS
BBICOKOYACTOTHBIX NMPUIIOKEHUI B X-uanazoHe. CMoAenupoBaHHas JMHAMAYECKasi aHTEHHA TloKa3aa
BBICOKYIO 3((pekTuBHOCTB, 00ectieunBast kodpduiment ycunenus 15,4 nb. HanpaBieHHOCTh aHTEHHBI
Obuta ompezaeneHa kak 155 ab, uyto obGecneumsio BBICOKYIO A(h(PEKTUBHOCTh B OMpEASIEHHBIX
HanpaBlieHUsX. bbuTa mpon3BeieHa KOPPEKTUPOBKA MEXK 1Y ITOJTHBIM BXOIHBIM UMITCJAHCOM aHTCHHBI 1
COTIPOTHUBIICHUEM JIMHUY MMUTAaHK, U ObLIH moydeHbl Hu3kue 3HaueHuss KCB. KCBH 6bu1 n3mepen kax
1,2 B muanasone uactor 8,2-12,4 I'Tn, yto obecrneynBacT MAaKCHMAIBHYIO Tepeaady MOIIHOCTH U
Hu3kue norepu. Kosadounuent orpaxenus Ha vactrore 10 I'T'm coctaBun -40 nb, yTo moBkimaer
3¢ (EeKTUBHOCTh aHTEHHBI. AHTCHHA oOecrievmsiia MUPOKHU JAWAla30H 4acToT B jauanazone 8,2-12.4
[T V3kuii riaBHBIN JENECTOK U HU3KUN YPOBEHb OOKOBBIX JIETIECTKOB FaPAHTUPYIOT XOPOLIYIO paboTy
AHTCHHBI B OIPEJCICHHBIX HampaplieHUsX. [lomydennas wHpopManus Oblla HWCIOJIB30BaHA JUIS
ONTUMM3AIMKA XAPAKTEPUCTUK AHTEHHBI, U ObUIM BHECEHbI HEOOXOIMMbIe W3MEHEeHHus. PymnopHbie
aHTCHHBI X-JHMana3oHa O0eCnevYMBarOT HAASKHBIE W A(D(PEKTUBHBIC PEIICHUS JUIS TPUIIOKCHHM,
TpeOyromux Bbicokol 3¢ dexktuBHOCTUH. C pa3BUTUEM TEXHOJIOTUN PYMOpPHbIE aHTEHHBI X-Iuana3zoHa
OyIyT OCTaBaThCS BAKHBIM KOMITOHEHTOM B OYIYIITUX CHCTEMaX CBSI3U M OOHAPYKEHUSI.

KuioueBble cji0Ba: MUKPOBOJIHOBAs aHTEHHA, MAINa30H 4acTOT, aHTEHHAs PelIcTKa, TuarpaMma
HaIpaBJICHHOCTH, MO/ICTTMPOBAHUE

Abstract
Modeling and analysis of an microwave antenna system
Islam Islamov, Mammad Abdullayev

This paper examines the modeling principles, operating principle analysis, and simulation of
dynamic antennas operating in the X-band (8-12 GHz) range. The results demonstrate that dynamic
antennas are ideal solutions for high-frequency X-band applications. The modeled dynamic antenna
demonstrated high efficiency, providing a gain of 15.4 dB. The antenna directivity was determined to
be 15.5 dB, ensuring high efficiency in specific directions. Corrections were made between the antenna
input impedance and the feedline impedance, resulting in low VSWR values. The VSWR was measured
as 1.2 in the 8.2-12.4 GHz frequency range, ensuring maximum power transfer and low losses. The
reflection coefficient at 10 GHz was -40 dB, increasing the antenna efficiency. The antenna provided a
wide frequency range of 8.2-12.4 GHz. Its narrow main lobe and low side lobes ensure good
performance in specific directions. The obtained information was used to optimize the antenna's
performance, and the necessary modifications were made. X-band horn antennas provide reliable and
efficient solutions for applications requiring high efficiency. As technology advances, X-band horn
antennas will remain an important component in future communications and detection systems.

Keywords: microwave antenna, frequency range, antenna array, orientation pattern, modeling
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Xiilasa. Bu magalodo Israil vo Iran arasinda bas vermis vo 12 giinliik miiharibo adlandirilan silahli
qarsidurma iki dovlot arasinda uzun miiddst davam edon strateji rogabatin kulminasiya moarhalasi kimi
tohlil edilir. Todgigat Israil vo iranin harbi doktrinalarinin tokamiiliinii, onlarm intellektual va ideoloji
monbalarini, eloco do dayison regional vo beynslxalq miihit soraitinds bu doktrinalarin institusional
formalasma proseslorini aragdirmaga yonolmisdir. Xiisusilo tarixi tocriibanin, ekzistensial tohliiko
qavrayislarinin va ideoloji yanagmalarin har iki torafin strateji moadoaniyyatinin formalagsmasina tasiri 6n
plana ¢ixarilir.

Mogalonin birinci hissesinda Israilin horbi doktrinasinin asas prinsiplori, o ciimlodan gabaqlayici
zorba konsepsiyasi, siiratli harbi istiinliiyiin alda edilmasi va texnoloji tistiinliiys asaslanma strategiyasi
tohlil olunur. Bununla yanasi, iranin miittofiq geyri-dévlot aktorlarina, raket potensialina va strateji
geyri-miioyyanliys sdykanon asimmetrik ¢okindirmo doktrinasi aragdirilir. Hor iki yanasmanin regional
miinaqisalor, beynalxalg sanksiyalar vo Yaxin Sorq tohliikesizlik arxitekturasinin transformasiyasi
kontekstinds necs formalasdigi gostarilir.

Ikinci hissads 12 giinliik silahl1 qarsidurmaya gatirib ¢ixaran eskalasiya prosesinin osas sobablori,
0 ciimlodan ¢okindirma mexanizmlorindoki ugursuzluglar, daxili siyasi faktorlar vo regional ittifaglarin
dinamikasi tohlil edilir. Miinaqigonin horbi, siyasi va psixoloji miqyasi, eloca do onun mohdud, lakin
ac1q xarakter dagimasi ayrica giymatlondirilir.

Notico hissasindo miiharibonin Israil vo Iranin horbi strategiyalarma, regional giic balansima,
homginin galocok eskalasiya vo ya sabitlosmo perspektivlorine tosiri imumiloasdirilir. Arasdirmanin
naticalorine osason, 12 giinlitk mithariba avvalki moarhalalordon kaskin daracods forglonmomis, oksine
moveud doktrinal ¢argivalorin montigqi davami olmus vo mdévcud regional qarsidurma soraitinds bu
doktrinalarin ham giiclii cahatlorini, ham da struktur mahdudiyyatlorini tize ¢ixarmigdir.

Acar sozlor: Israil — Iran miinaqisosi, 12 giinliik miihariba, ¢okindirma, asimmetrik miiharib,
doktrina

Giris

Israil vo Iran arasinda bas vermis vo 12 giinliik miiharibo adlandirilan birbasa horbi garsidurma
Yaxin Sorqdos tohliikasizlik dinamikasinda vo miiasir miiharibs anlayisinda mithiim doniis noqtasini ifados
edir. Vokalot miiharibolori, gizli omoliyyatlar vo dolayr toqqusmalarla xarakterizo olunan oavvalki
morholalardan forgli olarag, bu qarsidurma doévlatlorarasi agiq vo birbasa harbi miinaqgisoys dogru misli
goriinmomis eskalasiyani tomsil etmisdir. Onun bas vermasi regional giiclorin strateji davranisinda
transformasiyani ifads edir vo Yaxin Sorqds ¢okindirma siyasati barods uzun miiddstdir mévecud olan
forziyyslora meydan oxuyur [1].

Bu movzu bir nego sobobo goro aktual vo ohamiyyatlidir. Birincisi, miinaqiso boyiik giiclor

arasinda rogabatin artdigi, ¢oxtorofli mexanizmlorin zoifladiyi vo silahlara nozarst rejimlarinin
islomadiyi artiq garginlosmis beynoalxalq sistem soraitinds bas vermisdir. Israil — Iran arasinda birbasa
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miiharibs tifiiqi eskalasiya risklorini artirir, Xarici giiclorin miinaqigays calb olunmasina sorait yaradir vo
global enerji bazarlarinda geyri-sabitlik yaradir. Ikincisi, miihariba doqiq aviasiya zorbolari, raketdon
midafio sistemlori, pilotsuz ugus aparatlari (PUA) vo Kiber-asasli kosfiyyat kimi gabaqcil harbi
texnologiyalarin miiasir miiharibanin aparilma tisullarin1 necs doyisdirdiyini niimayis etdirmisdir. Bu
inkisaf istigamatlori Yaxm Sorqdon konardaki golocok miinaqisalor tigiin do birbasa naticalor dogurur.

Ucgiinciisii, garsidurma Iranin miibahisoli niivo ambisiyalar1 vo Israilin uzun miiddetdir mévcud
olan gabaqglayic1 Oziiniimiidafio doktrinas1 fonunda bas vermisdir. Buna gora do bu miinagisonin
mahiyyati niivs silahlarinin yayilmamasi, gabaqlayicit miiharibs vo bohran eskalasiyasinin idars edilmasi
ilo maraglanan alimlor va siyasat¢ilar {igiin xiisusi shomiyyat kasb edir. Miihariba ¢okindirmonin iflasi,
tohliikasizlik dilemmasi vo asimmetrik cavab mexanizmlari ilo bagli nozori miibahisalorin empirik
sokilda yoxlanilmasi ti¢iin real niimuna taqdim edir.

Genis media isiglandirmasima Vo siyasi sorhloro baxmayaraq, Israil — iran miinasibatlorinin
akademik tadqgiginds ciddi elmi bosluq galmaqdadir. Mévcud adabiyyatin boyiik hissasi ragabatin dolay1
olgtilorino — Hizbullah, Suriya vo Qozza ilo bagl vokalot miiharibalorine, niive diplomatiyasi vo
sanksiyalar otrafinda miizakiralora vo ya Israilin orob dévlatlori ilo tarixi miiharibalarinin tohlilino —
fokuslanir. Bu sobobdon Israilin tarixi miiharibo tocriibasini vo doktrinal tokamiiliinii beynalxalq
miinasibatlor nazoriyyasi vo Israil ilo Iran arasinda birbasa harbi qarsidurmanin detalli omoliyyat
xronologiyasi ila birlogdiran sistemli akademik todqigatlarin say1 mahduddur. Bununla yanasi, kegmis
horbi tocriiba, strateji nozoriyya vo real vaxt omoliyyat dinamikalarinin miiasir dovlotlorarasi
miinaqisalorin naticalorinin formalasmasina necs qarsiligli tasir gostardiyini anlamagda miiayyan bosluq
yaradir [2].

Bundan slave, movcud todgigatlar tez-tez texnologiya vo strategiyani ayri-ayriligda nazordon
kegirir Ki, bu da texnoloji tistiinliiyiin klassik horbi doktrinalarla qarsiligli tasirinin miinaqisa naticalarine
neco tosir etdiyini anlamaqgda bosluq yaradir. Moagalonin moagsadi do tarixi vo miiqayisali metodlar
vasitosilo movzunu shatoli sokilda tohlil edarok homin boslugu doldurmaqdir. Miiqayiso, nozari osasl
tohlil vo xronologiyanin birlosdirilmasi miinaqisonin kompleks sokildo dork olunmasina imkan yaradir.
Bu yanasma sadaca tosviri izahlarla kifaystlonmir vo miiasir miihariba vo Yaxin Sorq tohliikasizliyi tizra
izahl1 vo analitik elmi arasdirmalara tohfs verir.

israilin harbi irsi va doktrinasi

Israilin horbi irsi onun geosiyasi miihiti, demogqrafik mohdudiyyatlori vo daimi m&vcud olan
ekzistensial tohliikko gavrayisi ilo dorindon formalagmisdir [3]. 1948-ci ildoe quruldugu giindan etibaran
Israil hom dovlat, hom do qgeyri-dévlat aktorlarindan dafalorlo horbi cagirislarla {izlosmis, bu iso
cokindirmo, erkon xoabardarliq, siiratli soforbarlik va halledici hiicum amaliyyatlarina osaslanan spesifik
strateji madaniyyatin formalasmasina sobob olmusdur [4]. Bu prinsiplor israilin horbi doktrinasinin
osasini toskil edir vo Iranla 12 giinliik miiharibe do daxil olmagla miiasir miinaqisolords onun davranisini
istigamatlondirir.

Yarandig1 giindon qatildigi ¢oxsayli miiharibolor Israil dévlatinin horbi doktrinasinin
formalagsmasinda vacib rol oynamisdir. 1948-ci il ©rob — Israil miiharibasi diismon qonsularla shato
olunmus Vo strateji dorinliyi olmayan kigik bir dovlastin zaifliklorini tizo ¢ixarmigdir. Bunun noticasi
olaraq Israilin horbi strateglori dévlotin var olmas iigiin gabaglayict hiicum doktrinasini seciblor. Bunu
1967-ci ildoki 6 giinliik miiharibo do siibut etdi: Israilin orob hava giivvalorine gars1 gabaglayici zarbosi
gofilliyin, kosfiyyat dstiinliiyliniin vo siiratli manevrin effektivliyini niimayis etdirmisdir. Bu
kampaniyanin méhtasom uguru qabaqlayici zorbani Israil harbi diisiincesinin osas siitununa ¢evirmisdir
[5].

Lakin 1973-cii il Yom Kippur miiharibasi hoddindon artiq 6ziinoinamin vo kosfiyyat
ugursuzluglarmin sorhadlorini iizo ¢ixarmisdir. Israil yekunda Misir vo Suriya hiicumlarini dof etso do,
ani hiicum kosfiyyat molumatlarinin tohlili, miilki-harbi miinasibatlor vo strateji Xobardarliq
mexanizmlorinin yenidon giymotlondirilmosine sobob olmusdur. Notico etibarilo Israil doktrinasi
kosfiyyat ~ molumatlarinin ~ toplanmasinda  ehtiyatliligq, =~ komanda-idarsetmo  sistemlorinin
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tokmillosdirilmasi vo yiiksok intensivli, ¢oxcabholi miinaqigalora hazirligin vacibliyini 6n plana
cixarmisdir [6]. Soyuq miiharibonin son dévrlorindon etibaron Israil doktrinasii asimmetrik vo hibrid
tohdidlars, xiisusilo Hizbullah vo Homas kimi geyri-dovlot aktorlarina garsi uygunlasdirmigdir. Bu
doyisiklik adi silahlarla aparilan miihariba prinsiplarinin tisyan vo terrorla miibarizo strategiyalari ilo
birlosdirilmasini tolob etmisdir. Israil getdikca daqgiq zarbalors, hodafli gatllora va kasfiyyata asaslanan
omoaliyyatlara istiinliik vermis, uzunmiiddatli isgaldan vo yorucu miiharibadon qagmaga ¢alismisdir.

Eyni zamanda, Israil texnoloji iistiinliik vasitasilo horbi giiciinii coxaltmaga ydnolmis Sormaya
yatirmigdir. Qabagqcil hava qilivvalori, kesfiyyat, miisahido vo tanima (ISR) imkanlari, kiber miihariba
vasitalori va pilotsuz sistemlor omaliyyat planlagdirmasinin ayrilmaz hissasina ¢evrilmisdir. Iron Dome,
David’s Sling vo Arrow programi daxil olmagla ¢oxqatli raketdon miidafis sistemlorinin inkisafi muasir
miinaqisalorin getdikco miilki ahalini vo kritik infrastrukturu hodof alacagini gabul edoan doktrinal
yanagmani aKs etdirir.

Israilin miiasir horbi doktrinasmin miioyyanedici xiisusiyystlorindon biri “Miiharibaloraras
Kampaniya” (MABAM) kimi taninan konsepsiyadir. Bu konsepsiya tammiqyasli miiharibays yol
acmadan, hava zarbolori, kiber omoliyyatlar vo gizli foaliyystlor kimi davamli, asag: intensivli harbi
todbirlar vasitasilo ragiblori zaiflotmayi hadofloyir. Magsad xiisusilo raket arsenali vo niive inkisafi
sahosindo strateji balansi doyiso bilocok imkanlarin oldo edilmasini gecikdirmok vo ya garsisini
almaqdir. Bu doktrina ¢okindirmonin yetorli hesab edilmadiyi hallarda qabaqlayic1 foaliyyatlo
birlosdirilon niimayiskarano giic Vo gotiyyato asaslanan Israil yanasmasini aks etdirir [7].

Umumilikda, Israilin horbi miras1 ke¢mis tacriibs ilo yeni doktrinal yanagmalarin daim bir-birini
tamamlamasi ilo Xarakterizo olunur. Qabaglayic strategiya, ¢okindirma va texnoloji iistiinlityo davaml
vurgu struktur ¢atismazliglarint kompensasiya etmays imkan vermis, doktrinanin ¢evikliyi isa doyison
tohdidlars uygunlagsmani tamin etmisdir.

iranmin harbi irsi va doktrinas:

Iranin horbi doktrinast onun tarixi tocriibalori, regional ambisiyalari, ideoloji osaslar1 vo
asimmetrik strateji miihitin tosiri altinda formalasdirilmisdir. israildon forgli olarag, iranin doktrinasi
resurs mohdudiyyatlori, regional ragiblorlo miiqayisads uzunmiiddatli beynoalxalg sanksiyalar saraitinds
inkisaf etmis, bu iso asimmetrik miiharibays, raket imkanlari vasitasilo ¢okindirmays vo dolayi tasir
mexanizmlarina asaslanan yanagsmani 6n plana ¢ixarmisdir.

Qeyd edildiyi kimi, Iranin miiasir harbi doktrinas1 hoam tarixi, ham do ingilabi tocriibalorin tosiri
altinda formalasdirilmisdir. 1980 — 1988-ci illordo bas vermis iran — Iraq miiharibosi holledici
formalasdirict hadisa olmus, konvensional qiivvalordo vo komanda strukturlarinda zsifliklori tizo
cixarmig, eyni zamanda kiitlovi soforborlik, “insan dalgasi” taktikalar1 vo moarkazsizlosdirilmis
omaliyyatlarin strateji potensialini niimayis etdirmisdir. Agir itkiloro baxmayarag, Iran ideoloji birlik vo
ingilabi cosqu vasitosilo uzunmiiddstli miinaqisoni davam etdiro bilmis, bu iss doéziimliilik vo
davamlilig1 osas strateji prinsiplor kimi formalasdirmisdir [8].

[ran — Iraq miiharibesindon sonra, xiisusilo 1990 — 1991-ci illor K&rfaz miiharibasindon sonraki
dovrdo Iranin ragiblor garsisinda horbi texnologiya baximindan zoif oldugu aydin sokilde 6ziinii biiruzo
vermisdir. Buna géra do, Iranin horbi planlagdirmasinda giiciin asimmetrik totbiqi, strateji dorinlik vo
geyri-onanavi gabiliyyatlor 6n plana ¢ixmis, doktrinal yanasma holledici golobolora deyil, qars: torafin
imkanlarint mahdudlasdirmaga, tiikkatmaya va ¢okindirmoys yonalmisdir.

Iran doktrinasinda asimmetrik vo vokalot (proksi) miiharibolori regional tasirin osas alotlori kimi
miihiim yer tutur. islam Inqgilab: Kesikgilori Korpusu (SEPAH), xiisusilo onun “Qiids” giivvalori, Livan,
Iraq, Suriya vo Qozzada foaliyyat gostoron vokalot qruplari vasitesilo omoliyyatlar1 idars edir. Bu
yanasma Irana sorhodlorindon konarda giic niimayis etdirmayo, rogiblorini ¢okindirmays vo horbi
baximdan istiin olan opponentlorlo birbasa onanovi miiharibays girmadon onlara strateji xarclor
yiiklomoya sorait yaradir.

franin doktrinas1 eyni zamanda dorinlikdo miidafioyo xiisusi nam verir. Horbi obyektlor cografi
baximdan Sopalonmis, méhkomlondirilmis siginacaqlar, yeralti qurgular va regional miittofiglorlo
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gorunur. Bu todbirlor potensial Israil vo ya ABS-nin qabaglayict zorbolori qarsisinda sagqalma
imkanlarini artirmaga xidmaot edir [9].

Ballistik raketlor, dron siiriilori, kibermiihariba vasitolori vo Fars korfozindo horbi-doniz
qivvalarinin tozyigi bu doktrinanin osas alotloridir. Raketlorin kiitlovi buraxma imkanlarmi inkisaf
etdirmakla vo pilotsuz ugus aparatlarindan istifads etmoklo Iran iistiin hava va daniz qiivvalerine meydan
oxumaga calisir Vo eskalasiya hodlori barads strateji geyri-miioyyanliyi goruyur.

XXI asrda iran miiasir texnoloji va kiber imkanlar1 6z asimmetrik carcivasine integrasiya etmayo
calismisdir. Daqiq idaro olunan sursatlarin, PUA-larin Kosfiyyat va zorbs sistemlarinin, homginin
kiberhiicum vasitalorinin inkisafi galocok miinaqisalorin hibrid miihariba, informasiya amaliyyatlar1 va
yiiksok texnologiyal1 asindirma xarakteri dasiyacag anlayisini oks etdirir. Iran, homginin harbi vo strateji
infrastrukturu hodof ala bilon dron siiriilorine Vo qanadli raketlars ssrmays yatirmisdir ki, bu da ananavi
tiikotmo doktrinasi ilo miasir texnoloji uygunlagsmanin vahdatini gostarir.

Notico olaraq, iran doktrinas1 ballistik raketlordon vo PUA-lardan genis istifadoni 6ziindo
birlosdirir vo bu imkanlar Israil vo ABS kimi texnoloji baximdan iistiin rogiblore qarst ¢okindirmo
movqeyinin asas komponentlorini toskil edir vo Hizbullah kimi gruplara dastok do daxil olmagla vokalst
sobokalori ilo tamamlanir, homginin birbasa dovlstlorarasi qarsidurmadan yaymmagla dolayr giic
proyeksiyasina Vo regional tasira imkan yaradir [10].

Iran — israil qarsidurmasinin kokii

fran — Israil qarsidurmasmin koklori XX osrin sonlarindan etibaron formalasmis ideoloji
diismoangilik, geosiyasi ragabat va tohliikasizlik dilemmasinin miirokkab vohdatinds yerlosir. 1979-cu il
fran islam Ingilabina godor Tehran vo Tal-Oviv nisbaton amokdasliq miinasibatlori saxlayirdi, lakin
Islam Respublikasinin yaranmasi Iranim xarici siyasatini vo regional moévqeyini koklii sokilda doyisdirdi.
Yeni Iran rohbarliyi aciq sokilds anti-Qarb vo anti-israil ideologiyasini gobul edorok Israili geyri-legitim
“sionist” rejim kimi toqdim etmis va Folostin mosalosini miidafia etmokls Israilo qarsi diismonciliyi
rosmilosdirmisdir.

Bu ideoloji garsidurma regional tesir ugrunda geosiyasi rogabetlo birlosmisdir. iran Hizbullah,
HOMAS vo miittafiq silahli gruplara dostok vasitasilo niifuzunu genislondirmays calisdig: halda, Israil
[ranm tosirini mohdudlasdirmaga vo Levant bolgesinds strateji perimetrini qorumaga ¢alismisdir. Bu
rogabatin morkozinds Israilin Iranin niive programmi 6z mévcudluguna tohliike Kimi gobul etmosi
dayanir ki, bu da gizli omaliyyatlara, sanksiya tozyiglorina va gabaqlayici strategiyalara sabab olmusdur.
Buna cavab olaraq Iran Israili tocaviizdon ¢okindirmak vo regional giiciinii artirmaq iigiin raket, dron vo
vokalot imkanlarmi inkisaf etdirmisdir. Bu davamli amillor miinasibatlori dolayr vokalot
qarsidurmalarindan birbasa harbi toqqusmaya dogru yonaltmis va naticada 2025-ci ilin iyununda agiq
harbi omaliyyatlara gatirib ¢ixarmisdir [11].

Nozari tahlil: 12 giinliik miihariba

12 giinliik miiharibo (13 — 24 iyun 2025) Israil va Iran arasinda onilliklor boyu davam edon siyasi,
ideoloji va strateji gorginliyin kulminasiyas: olmusdur. Miiharibonin baslama sobobi Iranin niiva
programinin, raket va dron imkanlarinin mdveudlugunu Israilin dziino gars: tohliika Kimi qavramast idi.
Israil Natanz va Fordo obyektlari da daxil olmagla Iranin niive infrastrukturlarini potensial niive silahi
gabiliyyatinin inkisafi kimi qiymatlondirarak bu tahdidlori neytrallagdirmaq mogsadila qabaqlayici zarba
endirmisdir.

Ideoloji baximdan miinagiso 1979-cu il Islam Inqgilabindan sonra iranm davamli anti-israil
movqeyino, Israilin iso texnoloji iistiinliik va gabaqlayici foaliyyats asaslanan tohliikesizlik doktrinasina
soykonirdi. Qarsidurma eyni zamanda Yaxin Sorqds genis yayilmis tohliikasizlik dilemmasini oks
etdirirdi: hor iki dovlstin miidafio xarakterli todbirlori bir-biri tarafindon hiicum tohliikasi kimi gabul
edilir, bu isa qarsiligh etimadsizlig1 giiclondirarak birbasa horbi qarsidurma ehtimalini artirirdi.
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Miiharibadon avvalki illords regional vokalot miinaqisalorinin, kiberhiicumlarin vo iranli niivo
alimlarina gars1 hoayata kegirilmis magsadli sui-gosdlarin intensivlosmasi eskalasiyanin qagilmaz oldugu
tosovviiriinii giiclondirmisdir. Diplomatik soylor Iranin niive proqramina davamli mohdudiyyatlor gatira
bilmadiyindon, horbi miidaxilo Israil iiciin strateji {istiinlilyii qorumagmn miimkiin variant: kKimi gobul
edilmisdir [12].

Miinaqisanin xronologiyasi

1-ci giin (13 iyun 2025): Israil “Rising Lion” amaliyyat1 adlandirilan genismiqyash gabaglayici
hava kampaniyasina basladi. Hiicumlar Iranm niivo obyektlorini, raket anbarlarmi vo komanda
morkazlarini hadof aldi. Yiizlorlo doyiis ugusu va dagiq idara olunan sursatlardan istifads edildi. Osas
hadoflor Natanz va Fordo niive zonginlosdirma obyektlori vo Isfahan yaxinligindaki horbi qurgular idi.
Bu ilkin zorbalorin mogsedi iranin niive infrastrukturunu siradan cixarmaq Vo raket yerlosdirma
imkanlarin1 zaiflotmok idi [13].

2 — 6-c1 giinlar: Iran Israil orazisino ballistik raket va dron hiicumlari ilo cavab verdi. Israilin
coxqatli hava miidafio sistemlari — Iron Dome, David’s Sling vo Arrow — hiicumlarin boyiik hissasini
zorarsizlosdirsa do, bozi raketlor miilki orazilora diisorok itkilors vo dagintilara sobob oldu. iran eyni
zamanda Suriyada vo Livanda yerloson vokalot giivvalorini israil mévgelorina gars: dolayr hiicumlara
calb edarak inteqra olunmus asimmetrik cavab strategiyasini niimayis etdirdi [14].

7 — 10-cu giinlar: ABS-nin Israili dastoklomasi ilo miinaqiso daha da genislondi. ABS giivvalori
dorinlikda yerloson Iran niive obyektlorino zorbalar endirarak kritik hodaflorin mohv edilmasini tamin
etdi. iran Korfoz bolgasindoki ABS bazalarma mohdud effektivliklo cavab zarbolori endirdi ki, bu da
texnoloji baximdan tistiin koalisiyaya qars1 birbasa qarsidurmanin ¢atinliklorini gostordi. Hava, dron va
Kiber amoliyyatlar hor iki torafdon davam etdirildi vo regional geyri-sabitlik artdi.

11 — 12-ci giinlor: ABS vo miittofiq dévlatlorin giiclii diplomatik tozyigi altinda Israil vo Iran
miivoqqgoti atogkas barads raziliga galdi. Hor iki torof osas hiicum omsliyyatlarini dayandirsa da, mahdud
toqqusmalar vo raket buraxmalar1 davam etdi. Regional eskalasiyanin garsisin1 almag magsadilo atogkos
olds olunsa da, movcud vaziyyst miinaqisonin hall olunmadigint aydin sokildo gostordi.

Miiharibo ciddi insan vo maddi itkilorla naticalondi, lakin dagiq rogomlor hesabatlardaki ¢atinliklor
sobobindan dayiskendir. Iran taxminan 1.200 — 1.500 nafar, o ciimladen harbgilar va niive obyektlorinds
calisan personal itirdi, minlarlo insan yaralandi. Strateji vo niiva obyektlorinds genis infrastruktura doayan
ziyan programlarim foaliyyatini pozdu. Israilds itkilor daha az idi — toxminen 50 — 80 nafor — bu, asasan
effektiv raketdon miidafio vo miilki miidafia tadbirlori ils izah olunur. Bununla bels, minlarls insan
yaralandi vo ya kogkiin diigdii, miilki infrastruktur dron vo raket hiicumlarindan zarar gordi. Miinaqiso
regional ticarotin pozulmasi, enerji bazarlarinda dalgalanmalar vo nogliyyat-kommunikasiya
sobokalarina ziyan da daxil olmagla igtisadi sarsintilara sobob oldu [15].

Strateji baximdan lsrail Iranin niive vo raket imkanlarini gisman zaiflotmoys nail oldu va texnoloji
{istiinliiyii ilo siirotli omoliyyat icrasi reputasiyasini mohkomlondirdi. iramin cavab zorbolori iso
doziimliiliiyii va raket-dron giivvalarinin strateji ohomiyyatini niimayis etdirdi vo Israilin biitiin tohdidlori
tam neytrallasdirmaq imkanlarmin mohdud oldugunu gostordi. Miinaqiso miiasir miiharibalords
asimmetrik yanagmanin rolunu bir daha tasdiglodi.

Atoskas fundamental siyasi vo strateji rogaboti holl etmadi; sadoco aktiv doyiislori miivoqgati
dayandirdi vo qarsilight etimadsizligla regional geyri-sabitliyi goruyub saxladi. Hor iki torof simvolik
golobo iddialar1 iroli siirdii: Israil omoliyyat ugurlarini vurguladi, Iran iso daxili vo regional
doziimliliylinii 6n plana ¢ixartdi.

Natica

Israil vo Iran arasinda 12 giinliik miihariba qabaqlayici ¢okindirmo, yiiksok texnologiyali sistemlor
Vo siiratli eskalasiyanin raqib giiclor arasinda qarsidurmalar1 miioyyan etdiyi dovlatlorarasi miiharibanin
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yeni paradigmasini aks etdirir. Movcud vaziyyat toraflordon heg birinin goti galoba alds etmadiyini
gostorir, regionda davam edon garginlik vo strateji rogabst dovriine isars edir.

Israilin gabaglayic1 strategiya vo texnoloji iistiinliiys osaslanan irsi halledici rol oynasa da,
miinaqise Iranin asimmetrik tozyiq gostarmok gabiliyyatini do iizo ¢ixardi. Aktiv doyiislor atoskoslo basa
catsa da, siyasi, iqtisadi vo tohliikasizlik naticalori halo do davam edon strateji rogabst qalmaqdadir.

12 giinliik miiharibanin tohlilino asasan, asagidaki naticalora golmok miimkiindiir:

Cokindirma va qabaglayict faaliyyat: miinagiso qabaqlayict doktrinanin mahdudiyyatlorini va
risklorini niimayis etdirir. Israil taktiki ugurlar gazansa da, Iranin cavab imkanlar1 ¢okindirmanin
miirokkob vo ¢oxo6lgiilii fenomen oldugunu gostarir.

Asimmetrik va texnoloji miithariba: miharibo raket, dron, kiber smaliyyatlar vo hava hiicumundan
miidafio sistemlarinin miinaqiso naticalorinin formalagsmasinda artan rolunu tasdiglayir. Galacok Yaxin
Sarq miinaqgisalorinin genismiqyasl ananavi doyiislordon daha ¢ox texnoloji iistiinliik vo asimmetrik
metodlara asaslanacagi ehtimal olunur.

Regional sabitlik va eskalasiya: miiharibanin qisamiiddatli, lakin yiiksok intensivli olmas1 mohdud
miinaqisalorin enerji bazarlarinda sarsintilara, yenidon regional siyasi yerdoyismolora va qlobal
garginliyin artmasi kimi geyri-miitonasib strateji naticalora sobab ola bilacayini gostorir.

Siyasat va diplomatiya: ABS-nin atoskasin alds olunmasindaki rolu bohranlarin idars edilmasinda
xarici giiclarin halo do miihiim ohomiyyat dasidigini vo regional tohliikssizlik dinamikasinda harbi
foaaliyyatlo diplomatik danisiglarin qarsiligl alagoads oldugunu niimayis etdirir.

Akademik ahamiyyati: 12 giinliik miiharibs tarixi harbi tocriiba, doktrinal tokamiil vo miiasir
texnoloji miiharibanin qarsiliql tasirini arasdirmaq {iglin mithiim niimuna toqdim edir va beynalxalq
miinasibatlor, tohliikasizlik sahoasindo arasdirmalar aparan alimlor ti¢iin doyarli naticalor ortaya qoyur.
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AHHOTaNus
JAnHamMuKa M3PanyIbCKO-UPAHCKOI0 KOH(IMKTA: ONBIT ABEHAAUATHAHEBHON BOMHBI
Paman Taxupos, Azep CanamoB

B nmaHHON cTaTtbe BOOpPYXKEHHOE MPOTUBOCTOSIHME Mexnay M3pamnmem wu  Hpanowm,
OXapakTepU30BaHHOE Kak 12-7HeBHas BOIHA, aHAIM3MpYyeTCsl Kak KYJIbMHUHAIMOHHBIA 3Tar
JUINTETIBHOTO CTPAaTETMYECKOIO CONEPHUYECTBA MEXKAY JByMsA rocynapcrsamu. MccnenoBanue
HaIpPaBJICHO HA U3YYEHHUE 3BOJIOLUN BOCHHBIX JOKTpUH M3pawia u MpaHa, UX MHTEIIEKTyalbHBIX U
UJEO0JIOrMYECKUX HCTOYHMKOB, a TaKK€ IPOLECCOB HHCTUTYLHOHAJIBHOTO (OPMUPOBAHUS OSTUX
JOKTPUH B YCJIOBUSIX MEHSIOIIEHCS PErnoHaIbHONM M MeXIyHapoaHoil cpeasl. Ocoboe BHUMaHME
yIEseTCsl BIUSHUIO HCTOPUYECKOTO OIbITa, BOCIPUATHS SK3UCTEHIIUANBHBIX YTPO3 U UIE€0JIOTHUECKUX
HOJX0/10B Ha (POPMUPOBAHUE CTPATETHUECKON KyJIbTYphl 00€UX CTOPOH.

B nmepBoii yacTu CTaTbu AHAIM3UPYIOTCS OCHOBHBIE NMPHHIMIIBI BOEHHOM NOKTpUHBI M3pawnns,
BKJIIOYAs. KOHIIEMLMIO MPEBEHTHBHOIO yJapa, CTpeMJeHHE K OBICTPOMY JOCTHXKEHHMIO BOEHHOI'O
IIPEBOCXOJCTBA M CTPATETHIO ONOPBl HA TEXHOJOTMYECKOE MpeBOCXOACTBO. (OIHOBpEMEHHO
paccMaTpUBAaEeTCsl MpaHCKas JOKTPHHA ACHUMMETPUUYHOIO CAEPKUBAHHUS, OCHOBAHHAs Ha COIO3HBIX
HEroCyJAapCTBEHHBIX AKTOpPax, pPAKETHOM IIOTEHIMAJIEe U CTPATETHYECKOW HEOINPEAEIEHHOCTH.
Ilokazano, kak o0a moaxona (OPMHPOBAIMCH B KOHTEKCT€ PETHOHANBHBIX KOH(IUKTOB,
MEXYHapOJHBIX CAaHKIMN U TpaHchopmaluy apXuTeKTyphl 6e3onacHocTd bimkuaero BocTtoka.

Bo BTOpOI#i yacTu aHANM3UPYIOTCS KIIFOYEBBIE IPUYMHBI ACKANIAINH, TpUBeIIel Kk 12-1HeBHOMY
BOOPYKEHHOMY IIPOTUBOCTOSHUIO, BKIIOUasi COOM B MEXaHU3MaX CIEP>KUBaHUs, BHYTPUIIOJUTHYECKHE
(dakTOpsl M JAWHAMHKY PETHOHAIBHBIX COI030B. BOEHHBbIE, MOJUTHYECKHE M ICUXOJIOTHYECKHE
U3MepeHusl KOHQIMKTa, a TAaKKe €ro OrpaHWYEeHHbIH, HO OTKPBITHIM XapakTep paccMaTpUBaIOTCS
OTJEIIBHO.

B 3axmroueHun o0000maeTcss BIMSHME BOWHBI HAa BOeHHbIe crpareruu Mszpauwns u Hpana,
pPETHOHANBHBIN OaaHc CHII, a TaKXKe NepCHeKTHBBI Oynymeil sckananuu uiu crabunuzanuu. CorinacHo
pe3yabTaTaM HccieqoBaHUsA, 12-THEeBHas BOMHA HE cCTaja PE3KUM OTKIOHEHHEM OT MpeAbLAYIINX
ATAIoB, a, HAIPOTHUB, BUJIACH JIOTHYECKUM ITPOJODKEHUEM CYIIECTBYIOUIUX TOKTPUHAIBHBIX PAMOK U
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B YCIIOBUSIX COXPAHSOIIETOCS PETMOHAIIBHOTO IIPOTUBOCTOSIHUSA BBISIBUJIA KaK CHJIBHBIE CTOPOHBI, TaK U
CTPYKTYPHBIE OTPAaHUYEHHUS dTUX JOKTPHUH.

KawueBble ciioBa: koHQIUKT Mexny WU3pannem u Upanom, 12-qHeBHas BoliHa, CAEpPKUBAHHE,
acCMMMETpPUYHAsl BOWHA, JOKTPUHA

Abstract
Dynamics of the Israel — Iran conflict: lessons from the twelve-day war
Rashad Tahirov, Azar Salamov

This article analyzes the armed confrontation between Israel and Iran, characterized as the 12-day
war, as the culmination of a long-standing strategic rivalry between the two states. The study focuses on
examining the evolution of Israeli and Iranian military doctrines, their intellectual and ideological
sources, as well as the processes of institutional formation of these doctrines within a changing regional
and international environment. In particular, the impact of historical experience, perceptions of
existential threats, and ideological approaches on the formation of the strategic cultures of both sides is
highlighted.

The first part of the article analyzes the core principles of Israel’s military doctrine, including the
concept of preemptive strikes, the pursuit of rapid military superiority, and a strategy based on
technological dominance. At the same time, Iran’s doctrine of asymmetric deterrence-relying on allied
non-state actors, missile capabilities, and strategic ambiguity-is examined. The study demonstrates how
both approaches have taken shape in the context of regional conflicts, international sanctions, and the
transformation of the Middle East security architecture.

The second part analyzes the main causes of the escalation process that led to the 12-day armed
confrontation, including failures in deterrence mechanisms, domestic political factors, and the dynamics
of regional alliances. The military, political and psychological dimensions of the conflict, as well as its
limited yet overt nature, are assessed separately.

In the conclusion, the impact of the war on the military strategies of Israel and Iran, the regional
balance of power, and prospects for future escalation or stabilization is summarized. Based on the
findings of the study, the 12-day war did not differ sharply from previous phases; rather, it represented
a logical continuation of existing doctrinal frameworks and, within the context of the prevailing regional
confrontation, revealed both the strengths and the structural limitations of these doctrines.

Keywords: Israel — Iran conflict, 12-day war, deterrence, asymmetric warfare, doctrine
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Xiilasa. Mogalodo domir-beton torkibli materiallarin todgiqins vo bu materiallarin uzunmiddaotli
dayaq montagalarinin hazirlanmasinda istifado olunmasina baxilmisdir. Tadqiqatin aktualligi demir-
beton torkibli materiallarin todgiqi {iglin onun asas gostaricisi kimi moéhkamliyinin tayini tisullarinin
islonib hazirlanmasinin zoruriliyindon irali golir vo belo materiallarin harbi sahslords totbigi tigiin
perspektivlor agir. Arasdirmanin predmeti domir-beton torkibli materiallar vo onlarin méhkomliyinin
toyini iisullaridir. Isin magsadi domir-beton torkibli materiallarin horbi mogsadlor {iciin istifado
olunmasimin todqigi vo tothig olunmasimin arasdirilmasindan ibarstdir. Miisyyan edilmis magsado
catmaq U¢lin bu ndv materiallarin torkibi vo qalinliginin mixtolif silah névlorino goro riyazi
hesablamalarinin aparilmasi va giymotlondirilmoasi kimi vazifalor garsiya qoyulmusdur. Isdo domir-
beton torkibli materiallarin méhkomliyinin miioyyan olunmasi {igilin fiziki-riyazi yanagmalarinin nozari
metodlarindan istifado nozordo tutulmusdur. Elmi yenilik olarag materiallarin moéhkomliyinin
oyranilmasi tigiin fiziki-riyazi yanagsmalarin inteqrasiyasinda 6z aksini tapir Vo bu da domir-beton tarkibli
materiallarin harbi moagsadloar {igiin istifado olunmasinin avvalcodon miiayyan edilmasino imkan verir.
Alimis elmi natica kimi domir-beton torkibli materiallarin méhkamliyinin tayinin miiayyanlogdirilmasi
uzunmiiddatli dayaq mantagalarinin hazirlanmasi ti¢iin boyiik tatbigi shamiyyat kasb edir.

Agar sozlar: domir-beton torkibli material, uzunmiiddatli dayaq montagalori, bunker, siginacaq,
mohkamlik modulu, harbi istehkam

Giris

Doamir-beton tarkibli uzunmiiddatli dayag mantagolori (sigimacaq) soxsi heyati, miisahids vo atosin
idaro edilmasinin texniki vasitolorinin artilleriya, aviasiya, PUA va digor silah vo texnikalarin
hiicumlarindan gorumaq {igiin nazords tutulmus miidafio xarakterli harbi istehkamdir. ©sasan, yerin
iistiindo olan blok evlardan forgli olaraq uzunmiiddstli dayaq montagolori demok olar ki, homisa yerin
altinda olur. Onlar ham Birinci, hom do ikinci Diinya miiharibalori vo soyuq miiharibs dévriindo
komanda va idaroetma markazlari, silahlar vo anbar obyektlori tigiin genis sokilds istifado edilmisdir
(homginin tornadolardan qorunmaq igiin). Belo tikililordo xidmaot aparan soxsi heyot xosarot
almamalidir. Uzunmiiddotli dayaq montagolorinin gapist da on azi divarlar gador méhkom olmalidir.
Saxsi heyatin uzunmiiddstli maskunlasmasi vo Xidmati ti¢iin nazards tutulduguna gors havalandirma vo
kondisionerla tamin edilmolidir. Birinci vo Ikinci Diinya miiharibalori, hamginin do soyuq miiharibo
dovriinds ¢oxsayl yeralt1 obyektlor hazirlanmis va istifads olunmusdur [1].

Miiasir dovrdo Rusiya ordusu xiisusi omoliyyat zonasinda spiral soklindo metal biizmali
borulardan hazirlanmis, eni 4,5 metr vo uzunlugu 6 metr olan mobil sigiacaq sokkiz nafor soxsi heyot
ticiin istifado olunur. Torpaga basdirilmis metal konstruksiyali mobil siginacaq soxsi heyati partlayici
moarmilordon goruyur va 152 mm ¢apli marmilarin zarbasine tab gatirir. Sigimnacagin kiitlosi 1,8 ton,
diametri 2 — 2,2 metra godordir, isitma tigiin soba ilo da tachiz olunmusdur [2].
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ABS ordusunda isa domir-beton panellordon hazirlanmis 3 — 4 nafar soxsi heyat {igiin miisahido
postu va ya gorunan atas noqtasi kimi istifads etmoak tigiin nozords tutulmus miixtalif 6l¢iilii vo divarinin
qalmligi 15,24 sm olan siginacaqlar 82 mm-o godor ¢apli minaatan vo 105 mm c¢apli haubitsa
moarmilorindan qoruyur. Homginin 6lgiilari 45,7x20,3 sm, hiindiirlityii 1,82 m, divarinin galinligi 15,24
sm olan yarimdairavi bunker dord asger ii¢lin qorunan atos noqtasi kimi istifads olunmagq tigiin nazorda
tutulmus Vo 7,62 mm ¢apli atici silahlardan, 82 mm-a godar kalibrli minaatan vo 105 mm ¢apli haubitsa
mormilarindan goruyur [3].

Beloliklo, uzunmiiddatli dayag montoagalori (signacaqlar) haqqinda yuxarida verilmis
molumatlardan goriiniir ki, bu ciir miiasir név horbi obyektlor vo onlarin hazirlanmasinda istifads olunan
materiallarin todqgiq olunmasi aktual problemlardan biridir. Buna gors do avvalca onlarin toyinati vo
novloari ilo tanis olag.

Siginacaqlarn tayinati vo novlari

Toyinatina goro siginacaqlar asagidaki novlors boliiniir:

— atos agmagq ui¢iin;

— miisahids Vo atoasin idars edilmasi ticiin;

— goxsi heyatin gqorunmasi tiglin;

— idarosetma mantagolori tigiin;

— tibb mantagolori, tibb-sanitar taborlar1 vo sahra hospitallari tigiin;

— texnika vo maddi vasitalar tigiin.

Konstruksiyasina gora siginacaqlar aciq vo ortiilii ndvlars boliiniir.

Agiq siginacaqglar — sangor, transey Vo alago yollari, oyuglar, texnika vo maddi vasitalar tigiin
daldalanacaglar, adatan, bir vo ya bir ne¢o torofdon torpaq tokmoklos ¢ala va ya xondak soklinda olur.
Onlarin goruyucu xiisusiyyatlorinin yiiksaldilmasi mogsadilo bazi agiq qurgular tam vo ya natamam
ortiilo bilor. Toyinatindan asili olaraq agiq qurgularin Sipari torpagin noviindon asili olaraq miixtolif
daxili va xarici maillikla 0,3 — 1,5 m hiindiirliiyiinds hazirlanir [3, 5.7-9, 196]. Orazinin soraitindan va
grunt sularinin saviyyosindan asili olaraq aciq qurgular dorinlogdirilmis, tistiinds 6rtiik vo 10 sm dan ¢ox
tokma torpaq soklinds hazirlanir.

Ortiilii siginacaqlar agiq siginacaglardan forgli olarag biitiin gapali konstruksiyali vo gorunan
girisli olur. Ortiilii qurgular agiq qurgulara nishaton adi mohvetmo vasitolorindan daha yiiksok gorunmani
tomin edir. Kimyovi, bakterioloji (bioloji) silahdan vo radioaktiv tozdan soxsi heyatin gorunma
tisullara goro ortiilii qurgular kollektiv qorunma vo fordi qorunma qruplarina boliiniir. Kollektiv
grupuna aid qurgularda yerlogon soxsi heyatin qorunmasi fordi gorunma vasitalori istifado etmadan, fordi
grupunda isa yalnmiz fardi qorunma vasitalari istifads etmokls tomin edilir.

Ortiilii qurgular sohra vo uzunmiiddotli qurgulara béliiniir. Sohra qurgulari, asasen, miiharibo
dovriinda istismar olunur va dofalorls istifads iiglindiir, qosunlar torafindon yerli materiallardan va
sonaye istehsali olan sokiiliib-yigilan konstruksiyalardan qurulur. Uzunmiiddatli qurgular, asasen,
domir-beton materiallardan siilh dévriinds qurulur va hom siilh, ham do miihariba dévriinds istismar
edilir.

Ortiilii sigmacaq qurgular yeriistii, cala Vo yeralt: qurgulara boliiniir.

Yeralt1 siginacaqlar torpaq sothi acilmadan qurasdirilir. Onlarin tizarinds olan tabii torpaq qati
onun mohvetms vasitalorindon qorunmasini tamin edir. Qorunma daracasinin yiiksaldilmasi va siixurun
dagilmasindan qorunma moqgsadilo yeralti siginacaqlarda hormo islori goriiliir. Xiisusi alot vo
masinlardan istifado etmoklo yeralti siginacaqlar gabagcadan — orazinin miihandis hazirligi zamani
quragdirilir. Kigik hacmli yeralti siginacaqlar (manga, heyat ii¢iin) torpaq vo donmus torpag qatinin
altinda lagimatma iisulu ilo gazma alotlorindon istifado etmoklo qurasdirilir. Ortiilii si8macagqlarda
mohvetma vasitalorinin tasirindan talob olunan goruma daracasi miivafiq gorunma gatlariin, gévdes vo
giris konstruksiya dastyicilarinin va qoruyucularinin qurulmasi ilo, dalik va oyuglardan igariys zarbo
dalgasinin daxil olmasindan gorunmagla slds olunur. Soxsi heyatin kimyovi, bakterioloji vo radioaktiv
mohvetmo vasitolorindon qorunmasi tgiin gévdo Vo girislor hermetiklosdirilir. Girislordo dohlizlor
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qurulur, sigmacagin daxilinds zsharli atmosfer havasinin tamizlonmasini tamin edoan vo sigmacagin
daxilinds talab olunan artiq tozyiqin yaradilmasi tigiin filtr-ventilyasiya avadanligi qurasdirilir.

Marminin (minanin, aviabombanin) girma darinliyini azaltmagq tgiin o6rtiilii siginacaqglarin torpaq
qatinda bork ara qat1 — dasdan, yi1gilma domir-betondan, polad tabagodon, salbanlardan vo digar bark
materiallardan ibarot gat hazirlanir. Qapali siginacaqlara girislor davamli biinévra tizarinda qurulur.
Onlar goruyucu va ya qoruyucu-hermetik gapilarla tachiz olunur. Xiisusi texnikanin miihafizasi ti¢iin
homin texnikanin rahat giris va ¢ixisin1 toamin edan dlglido miithafizo-hermetik vo ya hermetik darvazalar
qurasdirilir.

Atosin aparilmasi Vo miisahido, homginin bdlmolorin goxsi heyatinin  miihafizasi ii¢ilin
sigmacagqlara giris gapilar1 50x100 sm vo ya 60x130 sm &l¢iido qoyula bilor. idaraetmo montagelori iigiin
sigmacaqlarda gapilar 60x130 sm, 70x160 sm va ya 80x180 sm 6l¢iido tibb montagalarinds, tibb-sanitar
taborlarinin vo sohra hospitallarinin yerlosmo rayonlarinda hazirlanan sigiacaqlarda iss 60x130 sm va
ya 70x160 sm Ol¢lido hazirlanir. Atos siginacaqlarinda Vo soXsi heyat {igiin siginacaqlarda dairovi
likklarin diametri 70 sm, galan sigmacaqlarda isa 100 sm olmalidir. Tutumu 20 nafaradok olan gapali
si@inacaqlarda texnoloji sartlor talob edilmadikds bir giris hazirlanir. Tutumu 20 nafardon 50 nafaradok
olan siginacaqlarda iki giris hazirlanir; onlardan biri ehtiyat giris ola bilor. Ehtiyat ¢ixis ovozino goza
¢ixig-baca hazirlana bilor. Tutumu 50 nofardan gox olan sigimacaqlarda asas girislordon basqa ehtiyat
giris do hazirlanir. Texnikanin miihafizasi ti¢lin sigiacaqlarda, adston, iki giris hazirlanir, bunlardan biri
texnikanin siginacaga girisini, digori iso ¢ixisim1 tomin edir. Yerli materiallardan hazirlanan
sigmacaqlarin giriglori qapi-siparlorls, taxta vo tirlordon hazirlanmis gapi bloklar1 va ya qoruyucu-
hermetik gapilarla vo sonaye istehsali olan giris bloklar1 ilo tochiz olunur. Ortiilii sohra siginacaqlarinin
alt sathi grunt sularinin saviyyasindan 20 — 30 sm, uzunmiiddatli siginacaqglarin iso 50 sm-don yuxari
olmalidir [3].

Damir-beton tarkibli materialin méhkamlik modulunun tayini

Domir-beton materialin mexaniki xassalarinin dyronilmasinds Yung vo méhkomlik modullarinin
giymatlarinin hesablanmasi zaruridir. Malumdur ki, Yungq modulu materiali 6zii uzunlugunda uzatmagq
tigtin talob olunan gorginlikdir.

o
E=—
&
burada E — Yung modulu (Pa); o- garginlik (Pa); € - nishi deformasiya (6l¢iisiiz).
Domir-beton materialin G siirismo, K hocmi elastiki vo HN moéhkomlik modullariin
giymatlarinin hesablamagq ti¢iin

Y Y

——, K=—————, HN=G-A-eBT
2-(1L+v) 3-(1—2v) ¢

G

diisturlarindan istifado etmok olar [5].

Burada G — siiriismo modulu;

v — Puasson amsal1 [6-8];

K — hacm modulu;

HN — mohkomlik modulu;

A — sabit komiyyst olub A = 0,0807;

B — eksponensial parametrinin giymoti B = 2,204 1073 1/K.

T — domir-beton materialin temperaturu olub hesablamalar zamam T = 300°K gotiiriilmiisdiir
[6]. Hesablamanin naticalari cadval 1-da verilmisdir.

99



Milli Tahliikasizlik va Harbi Elmlar — National Security and Military Sciences
Ne1(12) /2026

HORBI NOZORI ELMLOR MILITARY THEORETICAL SCIENCES
Cadval 1. Damir-beton materialin bazi mexaniki parametrlarinin hesablanmis giymatlari
Sira Ne-si Adi Qiymati
1 Puasson omsali 0,2
2 Yung modulu 200 Gpa
3 Stirtismo modulu 83 Gpa
5 Hacmi elastiki modulu 111 Gpa
6 Mohkomlik modulu 3,472 Gpa

Miixtalif silahlara gora domir-beton tarkibli siZinacaq divariin galinhginin hesablanmasi

Forz edok ki, M, v, D vo m artilleriya mormisi, PUA, raket, aviasiya bombasi1 Vo S. miivafiq olaraq
silahlarin kiitlasi, siirati, en kasiyinin diametri va partlayict maddanin kiitlosidir.

Ikimortobali si§macagm sarti olaraq verilmis en vo uzunlug parametrlori 10 m x 15 m, divarinin
qalinlig1 0,3 m, mortoboloraras1 qalmligi 0,21 m, sixligr 2325 kg/sm® olan domir-beton sigmacagin
artilleriya marmilari, PUA, raket, aviasiya bombasi1 va s. silahlardan qorunmasi masalasine baxaq [6].
Hesablamanin noticalori codval 2-do verilmisdir.

Cadval 2. Siginacagin handasi parametrlarinin hesablanms giymatlari

Sira Ne-si Adi Qiymati
1 Eni (m) 10
2 Uzunlugu (m) 15
3 Hiindiirliyii (m) 2
4 Mortabalorin say1 2
4 Divarin qalinligi (m) 0,3
5 Moartabolorarasi galinligi (m) 0,21
6 Sixligi (kg/m?3) 2.350
7 Alt (iist) liziinlin kitlosi (k) 105.750
8 Mortobalorarasi divarin kiitlosi (Kq) 74.025
9 Yan iizlorinin kiitlosi (kq) 141.000
10 Sigmacagin kiitlasi (kq) 426.525 kq (426,525 ton)

Horakot edan artilleriya marmilari, PUA, aviasiya bombasi, raket va s. cismlor zorboys davamli
sigmacaga doyondos yavagstyan tocillo horokat edir vo siginacaq divarinin (tavaninin) qalinligi h olan
mosafani kegorok dayanir. Bu zaman o, zorbayadavamli siginacaga P1 zorba vo P2 partlayis naticasinds
yaranan tozyiglor naticasindo imumi zorbasi P = P1+ P2 comi Kimi tosir gostorir. Torpagin vo materialin
mohkamlik modullarini nazars alsaq, onda P tozyigo davamliliq sorti belo yazila bilar:

P < Hm+ Hp 1)

burada Hm, Hp — uygun olaraq materialin va torpagin méhkomlik modullaridir.
Sado kinematika vo dinamikanin diisturlarindan istifados edoarok P; vo P, — ni toyin edo bilorik:

F Ma v? F. E
Pp===— v?=2ah, a=—VvoP, =2 F,=-, E=m-"E],.
S s 2h S h

. Mv? E
Demoali, P, = %VQ P, = —olar.

Onda (1) sortini

Muv? N
2hS hS

< Hm + Hp (2)
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kimi yazmagq olar. Buradan h domir-beton tarkibli siginacaq materialinin qalinligin1 tayin etmok olar:

_ Mv?+2E
~ 2-S(Hm + Hp)

burada M — horakoatds olan obyektin kiitlasi;
m — partlayici maddanin miqdart;
v — harakatds olan obyektin surati;
h —beton domir - torkibli siginacaq materialin qalinligs;
S — harokatds olan obyektin en kasiyinin (va ya ucunun) sahasidir.
Horakoatds olan obyektin (marmi va raketin) en kasiyinin (va ya ucunun) sahasi

h (3)

diisturu ilo hesablanir.

Burada D — harokatdo olan obyektin en kasiyinin (vo ya ucunun) diametri;

E; — 1 kg TNT-nin partlayis1 zamani ayrilan enerjinin miqdaridir 4,184 - 10°C;

F; va F, uygun olarag horakatds olan artilleriya marmilari, raket, PUA, aviasiya bombalarinin,
partlayict maddolorin partlayisi noticasindo domir-beton materiala tosir edan qiivvalordir.

Kompiiter hesablamalarimin naticalari

Hesablamalar zamani1 domir-betonun vos torpaq gatinin méhkamlik modullarinin uygun olaraq
3,472 Gpa (Cadval 1) va 0,059 GPa giymatlori, artilleriya marmilori, raket, PUA, aviasiya bombalarinin
Vo S. xiisusiyyatlorini nozors alib yuxaridaki diisturlar vasitasilo ilo partlayict maddolorinin partlayis
zamani1 yaranan enerji vo tozyiglorin, domir-beton torkibli siginacaq materialin qalinliginin giymatlorini
hesablamaq olar [7-10]. Naticalor codval 3 vo 4-do verilmisdir.

Cadval 3. Miixtalif silah névlaring gora siginacagin divariin galinhiginin hesablanmasi

Marminin| Partlayis
En |Partlayicl L .
Sira Kiitlasi |Siirati|kasiyinin|maddanin Partlay.ls.m en noticasinda Dlvarlfl
. Ad1 i . . enerjisi | kasiyinin | yaranan |qalinhg
Ne-si (kg) | (m/s) |diametri| miqdar: hosi tazvi
(m) (kq) (©) sa 25| azyiq (m)
(m?) (Pa)
82 mm-lik
1 lartilleriya 3,1 211 0,082 0,4 1.673.600 | 0,005280 | 1,06E+09 | 0,095
marmisi
105 mm-lik 138
2 |artilleriya 14,97 | 750 0,105 @ 1é 25) 5.773.920 | 0,008659 | 2,22E+09 | 0,332
marmisi e
120 mm-lik
3 |artilleriya 15,59 | 820 0,12 35 14.644.000 | 0,011310 | 4,32E+09 | 0,507
marmisi
122 mm-lik
4 |artilleriya 21,8 565 0,122 3,765 |15.752.760 | 0,011690 | 4,49E+09 | 0,474
marmisi
152 mm-lik
5 Jartilleriya 43,56 | 655 0,152 6,73 28.158.320 | 0,018146 | 5,17E+09 | 0,924
marmisi
“Bayraktar” PUA | 37,5 100 0,16 6,5 27.196.000 | 0,020106 | 4,51E+09 | 0,112
Aviasiya bombasi| 500 40 0,5 160 |669.440.000| 0,196350 | 1,14E+10 | 2,730
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Cadval 4. Miixtalif silah névlarina gora sigimacagin qalinhiginin hesablanmasi
(torpaqg qat1 nazara ahinmagla)

Marminin | Partlayis
En Partlayic Partlayisin en naticasinda| Divarin
Sira Kiitlosi|Siirati|kesiyinin| maddanin yist en ~|haticesinGa Divaru
Noosi Ad1 (ka) |(m/s)|diametri| migdar: enerjisi k93|y|n_|n yaranan | qalinhg
B (m) (k) ©) sahasi tazyiq (m)
(m?) (Pa)
82 mm-lik
1 |artilleriya 3,1 211 | 0,082 0,4 1.673.600 | 0,005281 | 1,06E+09 | 0,093
marmisi
105 mm-lik 138
2 |artilleriya 14,97 | 750 | 0,105 @ lé 25) 5.773.920 | 0,008659 | 2,22E+09 | 0,327
moarmisi e
120 mm-lik
3 Jartilleriya 15,59 | 820 0,12 3,5 14.644.000 | 0,011310 | 4,32E+09 | 0,498
marmisi
122 mm-lik
4 Jartilleriya 21,8 | 565 0,122 3,765 15.752.760 | 0,011690 | 4,49E+09 | 0,466
marmisi
152 mm-lik
5 Jartilleriya 43,56 | 655 | 0,152 6,73 28.158.320 | 0,018146 | 5,17E+09 | 0,909
marmisi
6 |“Bayraktar” PUA| 37,5 | 100 0,16 6,5 27.196.000 | 0,020106 | 4,51E+09 0,11
7 |Aviasiya 500 | 40 | 05 160  |669.440.000 0,196350 | 1,14E+10 | 2,684
bombasi
Natica

Belalikla, alinmis naticalor gostarir Ki, verilmis handasi 6lgiilara malik boyiik kiitlali uzunmiiddotli
domir-beton sigmacagin tikilmasi iqgtisadi cohatdon sorfali deyil. Buna gors da tikinti materiallari olaraq
zarbays vo miixtalif mormilarin partlayici maddoslorinin partlayisi zamani yaranan tozyigo davamli olan
miiasir materiallar ilo avaz olunmasi moagsads uygun olardi.

Miixtalif silahlarin zorbasi va partlayict maddoslorin partlayisi zamani amalo golon tozyige davaml
domir-beton materialin qalinliginin hesablanmis giymotlorina osason toqdim edilon domir-beton
siginacagiin 82 va 100 mm — lik (barabar vo ondan kigik) artilleriya marmilarindan, silahli PUA-dan
gorunmag ti¢iin yararl ola bilor. Homginin miixtslif silahlarin zorbs va partlayict maddslorinin partlayisi
naticasinds yaranan tozyigin togribi giymatlori 1,1 Gpa-dan 51 Gpa gadar ola bilor (Cadval 3 va 4). Bu
da siginacagin daxilinds foaliyyst gostoran soxsi heyat vo istifado olunan texniki vasitalor iiglin ¢ox
boyiik tohliikadir.

Gostarilmis silah névlarindon gorunmagq tigiin har bir silah noviine uygun domir-beton tarkibli
sigmacagm divarinin qalinliginin hesablanmis giymatlori 0,093 metrdon 2,73 metro kimi naticalor
alinmisdir.

Alinmis naticolordon domir-beton torkibli materiallarin uzunmiiddoatli dayaq montoagolorin
hazirlanmas1 zaman istifads oluna bilar.
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AHHOTaNus
HccnenoBanue xene300eTOHHBIX MATEPHAJIOB U UX IPMMEHEHHE
NP NOATOTOBKE 30H 10JITOBPeMEHHOH ONOpPbI
Ap3yman I'acanoB, AiiHypa A0ayJ/liaeBa

B crarbpe paccMaTpuBaroTcs MCCaeI0BaHUs KeIe300€TOHHBIX MaTepHalioB U MX PUMEHEHUE MTPU
INOArOTOBKE 30H  JOJITOBPEMEHHOHM  OHOpBL.  AKTYyaJlbHOCTh  MCCIEIOBAaHUsA  OOYCJIOBJIEHA
HE00XO0/IMMOCTBIO pa3pabOTKH METOAOB OIMpEeNeHHs UX MTPOYHOCTH KaK OCHOBHOTO MOKAa3aTess mpu
HN3YUCHUU J)Kene300€TOHHBIX MaTCprajlIoB U OTKPBIBACT MECPCIICKTHUBLI IPUMCHCHUA TaAKUX MATCPUAIOB
B BOeHHOH cdepe. [IpeameTom nccneqoBaHus SBISIOTCS )K€I€300€TOHHBIE MaTepUalbl U MEXaHU3MBbI
ornpezeneHus ux npoyHoctu. Llenb paboThl — M3yd4eHHE NCIIOIb30BAHNUS KEJIe300€TOHHBIX MaTepUaoB
B BOCHHBIX 1I€JIIX U UX NpUMeHeHHUs. [ TOCTHKEHUsI MOCTaBIEHHON 1esii ObUIM MOCTaBJIEHBI 33]Jauu
MPOBEACHUA MATEMATUYCCKUX pacdY€TOB U OICHKU COCTaBa W TOJIIWHBI 3THUX THUIIOB MAaTCPHAJIOB IJIA
pa3IMYHBIX BUJIOB BOOpYXeHus. Pabora BkitoyaeT B ceOs MCIOJIIb30BAaHUE TEOPETUUYECKUX METOOB
($u3MKO-MaTEMaTUYECKOTO MOJX0Ja K OMNPEIENIEHHI0 MPOYHOCTH >KeIe300€TOHHBIX MaTepuaioB. B
Ka4yeCcTBE Hay4YHOT'0 HOBILIECTBA ATO OTPAXAETCS B MHTETpalvu (PU3MKO-MATEMaTHUYECKOro MOJIX0a K
HN3YUCHUIO IIPOYHOCTU MATCPpUATIOB, UYTO IO3BOJIACT MPEABAPUTCIIBHO OIPEACITIUTh IMTPHUMCHCHUC
XKene300eTOHHBIX MaTepHalioB B BOCHHBIX LesaX. OmnpeneneHHe NPOYHOCTH KeIe300€TOHHBIX
MaTCpHaJIOB KaK HayllHBIfI PE3YIbTAT UMECT 0oJbIII0E MPAKTUYCCKOC 3HAYCHHUEC I IMOATOTOBKH TOYCK
JOJITOBPEMEHHON MOIEPHKKH.

KuroueBble cjioBa: jxene300€TOHHBIA MaTepuai, TOUYKHU JOJITOBPEMEHHON MOJIEPKKHU, OyHKeEp,
YKPBITUE, MOAYJIb IPOYHOCTH, BOEHHOE YKPEIJIEHUE
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Abstract
Study of reinforced concrete materials and their application
in the preparation of long-term support zones
Arzuman Gasanov, Aynura Abdullayeva

This article examines the study of reinforced concrete materials and their application in the
preparation of long-term support zones. The relevance of the study stems from the need to develop
methods for determining their strength as a key indicator in the study of reinforced concrete materials
and opens up prospects for the use of such materials in the military sphere. The subject of the study is
reinforced concrete materials and mechanisms for determining their strength. The objective of the work
Is to study the use of reinforced concrete materials for military purposes and their application. To achieve
this goal, mathematical calculations and assessments of the composition and thickness of these types of
materials for various types of weapons were undertaken. The work utilizes theoretical methods of a
physical and mathematical approach to determining the strength of reinforced concrete materials. As a
scientific innovation, this is reflected in the integration of a physical and mathematical approach to
studying the strength of materials, which allows for a preliminary determination of the use of reinforced
concrete materials for military purposes. Determining the strength of reinforced concrete materials as a
scientific result is of great practical importance for the preparation of long-term support points.

Keywords: reinforced concrete material, long-term support points, bunker, shelter, modulus of
strength, military fortification
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ISLONMIS MOTOR YAGLARINDAN ALINMIS DiZEL YANACAGININ iSTiSMAR
XUSUSIYYOTLORININ NANOKOMPOZIT MOHLUL iLO YAXSILASDIRILMASI

m.t.h.e.ii.f.d. Yadigar Cabiyev
https://orcid.org/0000-0003-2477-4011
Milli Miidafia Universitetinin Harbi EImi Tadqigat Institutu
cabiyev.042@gmail.com

Xiilasa. Mogaloda harbi texnikanin istismari zamani atmosfers atilan islonmis qazlarin otraf
miihitin ¢irklonmasi baximindan ciddi problemlor yaratdigina gora miiayyan tadbirlorin goriilmasinin
aktuallig1 6z oksini tapib. Bundan alava, magalads dizel yanacaqlarinda istifads olunan tiistii aleyhina
qatqilarin tasir mexanizmi, hamginin sintez edilon birlosmalorin tiistiiazaltma effektivliyi haqqinda
miqayisali molumatlar verilir. Tadgiqatin magsadi hoarbi texnikalardan toplanmis islonmis motor
yaglarindan alinmig dizel yanacaginin istismar xiisusiyyatlorini yaxsilasdirmaq ti¢iin ekoloji tomiz,
tullantisiz texnologiya ilo hazirlanmis ferrosenildimetilkarbinol téramasinin OH-funksional qrupundan
alds edilon nanokompozit mohlulu hazirlamaq vo motor sinaglar1 vasitasilo onun tasir mexanizmini
miioyyanlosdirmakdir. Problemi hoall etmak {iglin nozari tohlil, miiqayisali tahlil, 6lgmo vo eksperiment
todgigat metodlarindan istifado olunmusdur. Arasdirma zamani asagidaki naticolor oldo edilmisdir:
ferrosenildimetilkarbinol toromasinin OH-funksional grupundan alds edilon mahsuldan nanokompozit
mohlulun hazirlanmasi t¢iin texnoloji tisul islonmisdir. Mohlulun tasir mexanizminin 6yranilmasi
mogsadilo 249,5/11 markali ikisilindrli, dordtaktli dizel miiharriki qurasdirilmis eksperimental stenddo
motor (stend) sinaqlar1 kegirilmisdir.

Yekun natica: motor (stend) sinaqlarinin naticalorine asasan miiayyan edilmisdir ki, nanokompozit
mohlul islonmis motor yaglarindan alinmig dizel yanacagi niimunosinin istismar gostoricilorinin
yaxsilasdirilmasi, 0 ctimlodan islonmis gazlarla xaric olan tiistiiniin azaldilmas1 magsadils istifads oluna
bilar.

Acar sozlar: ferrosenildimetilkarbinol, nanokompozit mohlul, standart dizel yanacagi, islonmis
motor yaglarindan alinmig dizel yanacagi, motor smaqlari, mitharrikin yiik xarakteristikasi, iglonmis
gazlar

Giris

Son illarda global avtomobil sanayesinds hibrid va elektrik otiiriicii sistemlorinin siiratli inkisafi
miisahido olunsa da, harbi sahado karbohidrogen osasli yanacagla isloyon texnikanin miirokkob vo
doyiskon omoliyyat soraitindo istifadosi strateji ohomiyystini qorumaqdadir. Doyiis vo omaliyyat
miihitindo miihorrik sistemlorindon yiiksok faydali is omsali, boyiik enerji sixlig1, uzunmiiddatli fasilasiz
isloma gabiliyyati, konstruktiv mohkomlik va texniki etibarliliq Kimi gostaricilor tolob olunur. Bu
kontekstdo karbohidrogen yanacag: ilo igloyon, xiisusilo dizel miiharrikli harbi texnikalar omoliyyat
davamlilig1 va logistika somaraliliyi baximindan hibrid vo tam elektrik sistemlari ilo miiqayisads hala
do tstiin mdvqgeyini saxlayir. Orduda vahid yanacaq standartinin totbiqi iso logistika zoncirinin
optimallagdirilmasina imkan yaradir. Bundan oslavs, dizel miiharriklorinin uzunmiiddatli istismar
tocriibosi onlarin ddyiis soraitinds etibarliligini vo texniki xidmet baximindan progqnozlasdirilma
miimkiinliiylinii tasdiq etmisdir.

Elektrik vo hibrid sistemlor sas va istilik izinin azaldilmasi, burucu momentin dorhal alds edilmasi
vo enerji somoraliliyi  Kimi miihiim Ustiinlikloro malik olsa da, moévcud enerji saxlanma
texnologiyalariin mahdud enerji sixlig1 vo horbi omoliyyat miihitinds enerji tominatinin toskili ilo bagl
cotinliklor onlarin genismiqyash totbiqini mohdudlasdirir. Buna goéro do yaxin vo orta miiddotli
perspektivda agir vo ¢oxmaqsadli harbi texnikada dizel asasli enerji sistemlorinin dominantliginin davam
edocayi prognozlasdirilir.
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Belo yanasma horbi texnikanin istismar miiddstinin uzadilmasi, yanacaq tominatinin
optimallagdirilmasi vo strateji ehtiyatlarin somoarali idaros olunmasi baximindan da osaslandirilmisdir.
Notico etibarilo, karbohidrogen yanacagi ilo isloyon dizel miiharrikli harbi texnika yaxin perspektivdo
asas enerji platformasi olaraq galacag, bu sahads yanacaq keyfiyyatinin yiiksaldilmasi, alternativ sintetik
vo bioasasli dizel komponentlorinin totbiqi, eloco do miiharriklorin termodinamik somarsliliyinin
artirtlmas1 istiqgamotindo aparilan todqiqatlar iso uzunmiiddatli strateji planlasdirmanin miihiim
istiqgamatlorindon biri olmalidir.

Horbi texnikanin istismari, xtisusilo taktiki tapsiriglarin icrasi harbi manevrlar va xiisusi amoaliyyat
soraitindo hoyata kecirilir, bu iso yanacaq sorfinin vo miiharrikin istismar intensivliyini shomiyyatli
doracads artirir. Belo yliksok toloblor altinda islonmis qazlarin atmosfers atilmasi, xiisusilo miithorrikdon
¢ixan tiistiinliin yliksok emissiyasi, harbi texnikanin maskalanmasi vo omoliyyatin gizlilik parametrlori
baximindan ciddi ¢atinliklor yaradir, bu da naticodo omoliyyat effektivliyini shomiyyotli deracads
mohdudlasdira bilor [1]. Islonmis gazlarin torkibinds olan karbon oksidi (CO), azot oksidleri (NOX),
kiikiirdlii birlogsmolor va digor zarorli kimyovi maddoalor hom otraf miihito monfi tosir gostorir, hom do
ekosistem balansinin pozulmasina vo uzunmiiddatli ¢irklonmaya sobab olur [2; 3]. Bundan slava, bu n6v
tullantilar insan saglamligi tiglin potensial tohlitko yaradir, xiisusilo tonoffiis yollar1 xastaliklori,
kardiovaskulyar pozuntular va digar sistematik saglamliq problemlorinin yaranma riskini artirir [2; 3].

Bu kontekstdo, horbi texnikanin istismar1 zamani yanacaqdan samarali istifads, islonmis gazlarin
torkibinin davamli monitoringi vo miivafiq tiistiiazaldic1 texnologiyalarin totbigi hom omoliyyat
effektivliyinin, hom do atraf miihitin vo insan saglamliginin qorunmasinin tomin olunmasi baximindan
yiiksok ohamiyyat kasb edir. Belo yanagma, miihorriklorin istismar gostaricilorinin optimallagdiriimasi,
resurslardan somorali istifado vo strateji otraf miihit idarsetmasi tiglin zaruri hesab olunur.

Avtonogliyyat vasitolorinin iglonmis qazlarinin emissiyalarinin azaldilmasinda perspektivli
yanasmalardan biri yanacaga tiistii oleyhino vo ¢oxfunksiyali qatqilarin, xiisuson do barium torkibli
birlogmolorin  olavo edilmosidir. Bu metod daxiliyanma miihorriklorinin  yanacaq sistemi
konstruksiyasini doyisdirmodon emissiyalarin azaldilmasma imkan verir. Lakin aparilmis tohlillor
gostorir ki, dizel yanacagmin torkibino barium torkibli tiistii oleyhino gatqilarin ¢ox miqgdarda slavo
edilmasina baxmayarag, bu yanagmanin bir sira problemlori do meydana cixir. Belo ki, gatqilarin
yanacagda yiiksok konsentrasiyada totbigi yanacagin kiilliiliiytinii vo filtrasiya omsalini artirir, eyni
zamanda islonmis gazlarda barium oksidi vo karbon oksidi kimi zararli maddslorin migdarini ¢oxaldir
ki, bu da ekoloji standartlarin talablarina cavab vermir [4-6].

Son zamanlar dizel yanacagina talobatin xeyli artmasi vo onun xammal ehtiyatlarinin korroziya vo
yaniq amala gatiron kiikiirdlii neftin emali olduguna gors, kegid metallarinin geyri-iizvi birlosmalarinin
(Fe, Mn) istifadasi maraq dogurur [7; 8].

Ferrosen va simantren asasli yeni metallosen karbinollarin sintezi, qurulus Vs tiistiiazaltma tasir
mexanizmi todqiq olunmusdur. Yeni alinmis téromalarin sintezi vo onlarin reaksiya qarisigindan itkisiz
Vo yiiksok ¢iximla aldo olunmalari tiglin miivafiq metodlar islonib hazirlanmigdir. Onlarin qurulusu,
eloco do dizel yanacaginda tiistiiazaltma tosir mexanizmi oyranilorkon molekuldaki OH funksional
gruplarinin moveud alifatik karbinollardan forgli olaraq sarbast va tiistiiazaltma tasirinin iso movcud
karbinollardan 3-4 dofo daha effektiv olmas1 miiayyan edilmisdir [9; 10].

Ferrosen vo simantrenin karbinol toromalorinin sintezi tg¢iin bir ¢ox metodlar islonib
hazirlanmisdir. Lakin bu metodlarin islanib hazirlanmasinda istifads olunmus halledici va sorbentlorin
miiasir ekoloji standartlara cavab vermamasi baslica amil kimi digqget ¢okir. Buna gora do ferrosen vo
simantrenin karbinolyat va karbinol kimi téromolarini almaq ii¢iin yeni, daha effektiv vo ekoloji tomiz,
tullantisiz metodlar toklif edilmisdir. Tistii aleyhina qatq1 kimi ferrosenin yeni alkil, oksialkil, karbinol
(karbinolyat) Klaster va ikiniivali téromalorinin vo simantrenin karbinol vo karbinolyat téromalorinin
sintezi, homg¢inin onlarin tiistiiazaltmaya tosir mexanizmi tadqiq edilmisdir. Yeni reaksiyalardan istifads
etmoklo daha tokmillosdirilmis metodlar islonib hazirlanmis, torkibinds az metala malik nanokompozit
mohlul (sarti adi — NKM) alinmis Vo miiharrikdan xaric olunan islonmis qazlarin neytrallagdiricisi Kimi
dizel yanacaginda istifadasi ii¢iin sinaqlar aparilmigsdir. Miioyyan edilmisdir ki, dizel yanacaginin
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yanmas1 zamani amalo golon zararli qazlarin on tosirli neytrallagdiricilar: karbinol toromalaridir. Mangan
torkibli karbinol va karbinolat metal komplekslari bunker yanacaglar1 (KT-40) ti¢iin daha uygundur.
Dizel yanacagi vo bunker yanacagi tigiin mangan téromolarinin sarfi ferrosen toramalarins nishaton daha
azdir [7; 8].

Bir sira todgigatlarda ferrosenlo miiqayisodo ferrosenildimetilkarbinol vo amin qrupu
téoromoalorinin xiisusi tiistiiazaltma tosiri gostordiyini, hamg¢inin setan vo oktan odadinin artirmaq
gabiliyyatino malik oldugunu geyd edilir. Bu metal-tizvi birlosmalar dizel yanacag: ii¢iin daha effektiv
tiistli oleyhino gatqilar hesab edilir [7-9].

Ferrosen va digar domir tarkibli birlosmalorin katalitik neytrallagdiricilarinin (his filtrinin) xidmot
middotini uzatmaga komok etdiyino dair osash siibutlar da var. Yanacaga slavo edilon biitiin metal
torkibli téromalor onun elektrik kegiriciliyini artirir. Onlar regenerasiya temperaturunu azaltmagla
katalitik neytrallasdiricilarin va his filtrlorinin siiratli regenerasiyasina sabab olur [11; 12; 19; 20].

Aparilmig tohlillor osasinda tiistii oleyhino asqarlarin asagidaki tesir mexanizmi miiayyan
edilmisdir:

— miiharrikin silindrlorinds amala galan his (qurum) hissaciklorinin yanma va ya yanib qurtarma
prosesina katalitik tosiri;

— his (qurum) hissaciklorin dispersiyasi, eloco do hissaciklorinin amalo galmasine sobob olan
proseslorin davam etmasinin garsisinin alinmasi, yoni lokal oksigen catismazligi vo yiiksok temperatur
soraitindo davam edon yanacaq molekullarmin dehidrogenlosmasi zamani his (qurum) amologalmo
prosesinin yavasimasi.

Miiharrikdon islonmis gazlarla atmosfers atilan tullantilarin otraf miihito tosiri ilo bagh elmi-
texniki adabiyyat vo elektron monbalorin tohlili gostorir Ki, diinyada oldugu Kimi, 6lkomizds do, 0
ciimlodon orduda da atmosferin zararli maddslarls ¢irklonmasi icaza verilmis ekoloji yiiklonmolori agir
vo bu gostorici ilbail artmaqdadir. Eyni zamanda atmosfers atilan tullantilarin 40%-don ¢oxu
avtonaqliyyat vasitolorinin payina diisiir [13-18].

Problemi hall etmok tigiin bu birlosmalarin yeni, daha effektiv versiyalar1 tizorinds todgigatlar
aparilmigdir. Belaliklo, NKM-in hazirlanmasinin texnoloji iisulu islonib hazirlanmisdir.

Eksperimental hissa

Tacriibalorin aparilmasi1 va tadqiqatin naticalari. Ferrosen vo onun OH-funksional gruplu
karbinol toramolorinin bir sira alinma texnologiyalarinda istifado edilon holledici vo reagentlor ekoloji
baximdan alverisli sayilmir. Bu gobildon olan digar karbinol metalkomplekslorin mévcud olan alinma
tisullarinin osas ¢atismazliglari onlarin goxmarhalaliyi, alinma zamani halledici vo reagentlordon istifado
Vo hazir mohsulun tomizlonmasi zamani bir sira yangintdradon holledicilorin ayrilmasidir [7-9].

Buna goro hom ferrosenin, hom do onun OH funksional gruplu ferrosenildimetilkarbinol
CsHsFeCsH4C(CH3).OH toromasinin yeni ekoloji tomiz, tullantisiz texnologiya ilo alinmasi tigiin
texnoloji tsul islonib hazirlanmigdir. Bu iisulla alinan birlosma, aktiv oksigenin tasiri ilo benzin
fraksiyalarinda ferrosena nisbaton daha yaxsi hollolma gabiliyyati gostardiyine gora, ekoloji tamiz oktan
yiiksaldici vo dizel yanacaqlan {igiin nanokompozit torkibli tiistii aleyhins qatqi kompozisiyalarnin
hazirlanmasinda praktiki shamiyyat kasb edir [7-9].

Oldo edilon birlosmanin praktikada tiistiiazaltma effektini Gyronmok mogsadils, yeni va tullantisiz
texnologiya asasinda NKM hazirlanmigdir. Bunun figiin avvalco CsHsFeCsH4C(CHz).OH maddasinin
sintezi hoyata kecirilmisdir. Belo ki, 1,0 mmol (1,73 g) ferrosen 0 °C temperaturda saxlanilmagla 15 ml
aseton miihitindo hall edilmisdir. Qarisiga qarisdirma iisulu ilo qatilig1 1,45 g/sm® olan sulfat tursusu
olavo edilmis vo reaksiya turs miihitdo aparilmig, qarisiq sabit tiind-qonur rong alinana qodor
qarigdirilmigdir. Reaksiya basa catdigdan sonra garisiq 5%-li NaOH mohlulu ilo neytrallasdirtimisdir
(pH=7). Neytrallasdirma zamani sar1 rongli magsadli mohsul ¢okiintii soklinds ayrilmigdir.

Almmus ¢okiintii filtrasiya yolu ilo toplanmuis, distillo edilmis su ils ti¢ dofa (3x20 ml) yuyulmus
Vo otaq temperaturunda sabit kiitlaya godar qurudulmusdur. Mohsul 82% ¢iximla (2,64 g) va 67—69 °C
arimo temperaturuna malik agig-sar1 rongli birlosmo oalds edilmisdir. Belalikls, kimyavi ¢evrilma bir
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morholods (asetonda, turs miihitdo) hoyata kegirilmis, sonraki amoliyyatlar mohsulun ayrilmasi vo
tomizlonmasi moagsadi dasimisdir. Proses laboratoriya miqyasinda aparilmisdir, Sonaye miqyaslh
texnoloji sxemin iglonmasi bu isin magsadins daxil olmamisdir [7-10].

Birlosmado karbon va hidrogen elementlorinin faiz torkibi CHN analizatoru vasitasilo miiayyan
edilmisdir. Domirin miqdar1 atom-absorbsion spektroskopiya (AAS) metodu ilo miiayyan olunmusdur.
Oksigenin faiz torkibi isa C, H va Fe elementlarinin kiitlo faizlarinin cominin 100%-dan ¢ixilmasi yolu
ilo hesablanmisdir. Mikroanalizin naticalari birlosmanin empirik torkibinin C16H1eFeO brutto formuluna
tam uygun galdiyini géstormisdir [7-10].

Reaksiya aseton miihitinda aparildigindan biitiin omaliyyatlar sorucu skafda hayata kegirilmis vo
ac1q alov manbolarindan uzaq saxlanilmigdir. Aseton asagi alisma temperaturuna malik yanar holledici
olduguna gors standart laboratoriya tohliikesizlik qaydalarina riayot edilmisdir.

Sonraki marhalads bu yolla sintez edilmis birlosmoadon NKM-in hazirlanmasi tisulunda istifads
edilmigdir.

NKM-in hazirlanmasi ti¢iin ilkin morholods ferrosenildimetilkarbinol sintez edilmisdir. Tocriibado
5mmol (~1,15g) maddo 150ml orta polarliga malik di-etilbenzolda holl edilmisdir. Qarisiq,
homogenlosmanin tomin edilmasi ti¢iin ultrasonikator vasitossilo 1 saat arzindos islonmis va 5-8 nm 6lgiilii
dispers hissaciklardan ibarat soffaf, birfazali vo homogen NKM oslds olunmusdur. Hazirlanmis NKM-in
dispers hissacik olgiisii vo stabilliyi Malvern Zetasizer cihazi ilo DLS (dinamik isiq sapalonmoasi) vo
TEM (kegirici elektron mikroskopiya) metodlar1 vasitesilo giymotlondirilmigdir. Bu yanasma hom
nanodlgiilii dispersiya aldo etmoays, hom do NKM-in motor (stend) sinaqlari {igiin stabil vo homogen
xtisusiyyatlora malik olmasina imkan verir.

Nanokompozit mohlulun dispersiya (hissacik) 6l¢iisti vo morfologiyasi sokil 1-do verilmisdir.

Hissecik Slglisli paylanmasi (DLS) TEM goriintiisti: 5-8 nm &lgiilii dispers hissecikler
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Sakil 1. Nanokompozit mahlulun dispersiya (hissacik) dl¢iisii vo morfologiyasi

NKM-in dispers (hissocik) Olgilisii vo morfologiyast DLS vo TEM metodlar1 vasitasilo
qiymotlondirilmisdir. Dinamik isiq sapalonmasi (DLS) analizinin naticolori gdstarir Ki, hissoaciklarin 6l¢ii
paylanmas1 5-8 nm diapazonunda yerlasir v orta hidrodinamik diametr toxminan 6,5 nm togkil edir. Bu
gostaricilor NKM-in homogen vo dar 6l¢ii paylanmasina malik dispersiya yaratdigini gostorir. Kegirici
elektron mikroskopiya (TEM) goriintiilori sferik formali hissaciklorin bir-birindon ayrilmis voziyystdo
oldugunu tasdiqloyir, agreqasiya va ya klasterlosmo miisahido edilmir vo hissaciklorin 6lgiisti 5-8 nm
intervalinda doyisir (6l¢ii bari: 20 nm). Hom DLS, hom do TEM naticolori NKM-in dispers
hissaciklarinin 6l¢ii baximindan bircins paylanmaya malik oldugunu vo sistemin agregasiyaya meylli
olmadigini tosdiglayir.

Di-etilbenzolun orta polar tabisti vo aromatik qurulusu ferrosenildimetilkarbinol birlosmalarin
hallolma gabiliyyatini artirir. 1.500 d6v./dag. siiratinde mexaniki qarisdirma dispers sistemin kolloid
sabitliyini vo homogenliyini tomin edir. Mahlul halo doymamusdir, yani alave madds qatildigda hallolma
potensiali mévcuddur. 5-8 nm 6lgiilii hissaciklor dispers sistemin sabitliyini vo homogen paylanmasini
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gostorir. Bu, sonraki kimyavi cevrilmoalor, katalitik reaksiyalar vo analitik 6lgmalor {igiin optimal
baslangic material oldugunu tosdigloyir. Hazirlanmis dispers mohlul uzunmiiddatli saxlamada ¢okiintii
omoala gatirmir, kolloid stabildir vo metal-iizvi birlosmonin halledici miihitds paylanmasini tamin edir.

Bu isulla sintez edilmis ferrosenildimetilkarbinol molekulunda hidroksil (-OH) funksional
grupunun movcudlugu onun polarligini artirir Vo noticads alifatik-aromatik torkibli benzin
fraksiyalarinda ferrosenlo miiqayisado daha yiiksok hallolma qabiliyyati tomin edir. Yaxsilasdirilmig
hallolma xiisusiyyati bu birlosmoanin yanacaq sistemlarinds daha borabar paylanmasina sorait yaradir vo
onun potensial olarag benzinlar tigtin metal-iizvi asasl oktan yiiksaldici qatqi1 kompozisiyalarinda, dizel
yanacagqlari ti¢lin isa tiistii amalogalmasini azalda bilon metal-iizvi vo ya nanodispers qatqi sistemlarinds
istifads perspektivini gostarir.

Bu texnoloji tisulla hazirlanmig NKM tadqiqatin sonraki marhalalorinds 249,5/11 miiharrikinda
motor (stend) sinaqglar1 zamani ilk dofs olaraq islonmis motor yaglarindan alinmis dizel yanacagi (sorti
ad1 — IMYDY) niimunasins 0,002 mol % (29 ppm) qatiligda olavs edilmoklo todqiq edilmisdir.

Motor sinaqlarinin kegirilmasi {iglin sinaq qurgusuna qurasdirilmis ikisilindrli, dérdtaktli, 219,5/11
markal1 dizel miiharrikindan istifads edilmisdir.

Eksperimental stendin fotogoriiniisii sokil 2-da verilmisdir.

Sakil 2. Eksperimental stendin iimumi foto goriiniisii

Stend miiharrikdan, elektrik tormozundan, yanacaq ¢onindon, yanacaq sorfini 6lgmoak {igiin
isaralonmis siiso gabdan, resiverdon, soyutma, yaglama, gidalanma, islonmis qazlar1 vo karter qazlarini
xaricetmo sistemlarindan, 6lgii cihazlarindan voa stendin idars organlarindan ibaratdir.

Todgig olunan IMYDY ils isloyan miiharrikin tiistiiliiyiinii miioyyonlosdirmok ii¢iin 1JI-1 HAMU
tipli cihazdan (Bocsh metodundan) istifado edilmisdir. Tistiiliik filtrasiya metodu ilo miioyyon
edilmisdir. Metodun mahiyyati islonmis gazlarin buraxilmasindan sonra filtrin gqaralmasini 6l¢gmokdon
ibaratdir. Filtrin sathi islonmis qazlarin pargalanmis fazasinin biitiin komponentlori ilo boyanaraq qaralir.
Filtrin qaralmast tomiz filtrlo miqayisado oksetmo gostoricisinin  doyismo doracasine goro
giymatlondirilir vo optik-elektrik reflektometrlo 6lgiiliir. Islonmis qazlar1 ydnaltmok iigiin qurgu
xaricetma kollektoruna birlosdirilmisdir. Olgmalor diametri 110 mm olan kagiz filtrlorla (TY 6-09-
1678-92) aparilmigdir.

Islonmis gazlarla xaric olan zororli maddalorin emissiyasini 6lgmok iigiin “Meta Avtotest” daginan
gazanalizatordan istifads edilmisdir. Cihaz, miiharrikin islonmis qazlarin xaricetma va gida sistemlarinin
isinin giymatlondirilmasi mogsadilo CO, NOx, CH va his (qurum) emissiyalarinin, eloca do tiistiiliik
doracasinin  miioyyan edilmasi {igiin nozordo tutulmusdur. “Meta Avtotest” cihaz1 idaroetmo
modulundan, NOx, CO, CH va his (qurum) emissiyalarinin giymatlorini yoxlamaq {igiin gazayirici
analizatordan ibaratdir.
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Motor sinagqlart xiisusi ventilyasiya sistemi olan va otraf miihitin parametrlori geyd edilon boksda
yering yetirilmisdir. Sinaglar zamani miiharrikin nominal vo yiik diapazonlar iizrs is rejimindo asas
gostaricilor dl¢iilmiisdiir. Siaqlar hom IMYDY, hom do standart dizel yanacag: (SDY, TOCT 305-82,
L-0,2-40) ilo aparilmisdir.

Miiharrik bu yanacaqglarin har biri ilo isladilorok hava vo yanacaq sarflori, yagin va soyuducu
mayenin, homg¢inin xaric olunan islonmis qazlarin temperaturu, tistiiliyii vo torkibindaki zororli
maddalarin emissiyalar1 6lgiilmiisdiir.

Sinaglarin  naticolori osasinda miioyyan edilmis gostoricilor miivafiq metodikaya uygun
hesablanmigdir [21]. Malum oldugu Kimi, sinaq miiharrikinin asas gostaricilori tacriibadan alinan 6lgma
giymatlorino goro miiayyan edilir. Odur ki, hesablanan gostaricilorin Xotalar1 miixtalif tocriibi 6lgma
giymotlarinin xotalarina gore miayyan edilmolidir. Motor sinaqlari zamani Xotalarin kompleks
giymatlondirilmasi ti¢iin hesabi metodikadan istifado olunmusdur [21].

Eksperimental sinaqlar aparmazdan ovval 249,5/11 markali miihorrikin texniki voziyyati, 0
ctimladan yanacaq sisteminin aparaturalar1 yoxlanilmis va texniki sartlora uygunlasdiriimigdir [22].

Miiharrikin asas texniki-igtisadi xarakteristikasi codval 1-do verilmigdir.

Cadval 1. 249,5/11 markah miiharrikin texniki-igtisadi xarakteristikasi

Sira Ne-si Gostaricilar Qiymat
1. Miiharrikin nominal giicii, KVt 10,25
2 Nominal dévrlor say1, dog. 1.500
3 Silindrlarin say1 2
4. Silindrin diametri, mm 95
5. Porsenin gedisi, (S), mm 110
6 Porsenin orta siirati, m/san. 55
7 Sixma doaracasi, (&) 16+-17
8. Orta effektiv tozyig, MPa 0,56
9. Yanmanin maksimum tozyiqi, MPa 7,1

10. Forsunkanin baglangic piiskiirmo tozyiqgi, MPa 17,0+0,05
11. Xiisusi effektiv yanacaq sarfi, (ge) ¢/(kVtsaat) 254
12. Motoresurs, saat 18.000
13. Maksimum burucu moment (M), N'm 65,3

Miihorrikin verdiyi effektiv giiciin Ne, yanacagin saatliq Gy vo xiisusi ge Sorflorinin pasport
gostaricilaring uygunlugunu yoxlamaq iigiin SDY-dan istifads edilorok asagida geyd edilon islor yerino
yetirilmisdir:

— miiharrikin burucu momenti (N-m) tibb torazisi vasitasilo 6l¢iilorak yoxlanilmisdir;

— dirsokli valin dévrlor say1 (n, dag.t) TM vo 3M markali elektrik taxometrlori vasitasila
Olgtilmiisdiir;

— miihorrikin tam yiik altinda dayanigh isino uygun dévrlor say1 n=1.500 daqg.? olmusdur.
Miiharrikin parametrlori (Ne, Gy, ge, Gh, D, tigq, @) dirsokli valin dévrlor sayinm 1.500 dag.™ giymatindo
miioyyan edilmis vo 6lgmalar aparilmisdir;

— miiharrikin har bir is rejiminds yaglama sisteminda temperatur normal hadlords miivafiq olaraq
85+5 °C saxlanilmisdir;

— miharrikin har bir is rejimindo soyutma sisteminds temperatur miivafiq olaraq 80-90 °C
hadlarinds saxlanilmisdir;

— har bir 6lgma aparilmazdan avval cihazin rejimi 2-3 dagige arzinds tam dayanigli vaziyyata
geatirilmisdir Ki, bu da 6l¢malorin sabit va etibarli olmasini tomin edir. Daha doagiq natico aldo etmok
moaqsadila har bir kamiyyat tizra 6l¢moalor 2-3 dofo tokrar edilmisdir. Tokrar 6lgmalor zamani alds olunan
naticalar toplanaraq orta giymat hesablanmis va son analizlords asas dayar kimi istifads olunmusdur. Bu
yanasma tosadiifi 6lgmo Sohvlorini azaltmag voa naticalorin dagigliyini tomin etmok {igiin totbiq
edilmisdir;
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— miiharrikin parametrlori otraf miihitin gostaricilorindan (temperatur vo barometrik tozyigdon)
asilt oldugu tiglin sinaq zamani ¢ixarilan gostaricilor normal atmosfer soraitino uygunlasdirilmisdir.
Havanin temperaturu +20 + 2°C, nisbi riitubat 60 + 5%, tozyiq 760 mm c. siit. olmusdur.

NKM olavs edilmis IMYDY va SDY ilo isloyon 2u9,5/11 markali miiharrikin eksperimental
todgigat noticalori n=1500 dog’ dovrler sayinda va Ne = 0; 0,2; 0,4; 0,6; 0,8; 10,25kVt yiik
diapazonunda giymatlondirilmisdir.

Aparilan simaq tocriibolori zaman1 miihorrik IMYDY vo SDY ilo isledilmis vo alman texniki-
igtisadi gostaricilor miiqayisa edilmisdir. Miharrikin har iki yanacagla islomasi zamani onun osas
parametr giymatlarinin miigayisasindon alinan texniki-igtisadi gostaricilor cadval 2-ds verilmisdir.

Cadval 2. Miiharrikin har iki yanacaqgla islomasi zamani onun asas parametr
giymatlarinin miigayisasindan alinan texniki-igtisadi gostaricilar

;;r; Olciilon parametrlor MYDY Qiymot SDY
1. |Miiharrikin burucu momenti, (N-m) 65,3 65,3
2. |Dirsokli valin dévrlor say, dag. 1.500 1.500
3. |Soyutma sisteminin temperaturu, °C 90 90
4. |Effektiv giic (Ne), kVt 10,25 10,25
5. [Saathq yanacaq sarfi (Gy), kg/saat 2,210 2,282
6. |Xiisusi effektiv yanacaq sorfi (qge), g/(kVtsaat) 0,216 0,223
7. |Saathq hava sarfi (Gn), kg/saat 58,2 57,4
8. |Hava artigliq omsali (o) 1,82 1,73
9. |islonmis gazlarm temperaturu (t ig), °C 340 334
10. |islonmis qazlarn tiistiiliiyii (D), % 15-25 30-40
11. |Zorarli maddalarin emissiyasi:

— karbon oksidi (CO), ppm 452 702
— karbohidrogenlar (CH), ppm 14 32
— azot oksidlari (NOx), ppm 1.115 1.310
— his (qurum), % 16 31

Aparilan smagqlarin naticolori gostorir ki, mitharrikin nominal giic rejimindo (Ne = 10,25 kVt)
islomosi zamani islonmis gazlarm temperaturu (tiq) IMYDY ila 340 °C-yo godor, SDY ilo 334 °C-ys
godar artmig, hava artigliq amsali (@) iso miivafiq olaraq 1,82 vo 1,73 olmusdur. Saatliq yanacaq sorfi
(Gy) IMYDY ilo 2,210 kg/saat, SDY ils 2,282 kq/saat, xiisusi effektiv yanacaq sorfi (ge) iso IMYDY ilo
0,216 g/(kVt-saat), SDY ilo 0,223 q/(kVt-saat) toskil etmisdir.

Miihorrikin yiik xarakteristikalari miivafiq olaraq grafik 1 vo 2-ds verilmisdir.
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Qrafik 1. 249,5/11 miiharriki n=1500 daq.™

dovrlar sayinda islodikda saathq yanacaq

sarfinin (Gy) va hava artighiq amsalinin (&)
dayismasinin orta effektiv giiciindan (N¢) asilihig
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Qrafik 2. 249,5/11 miiharriki n=1500 daq.™
dovrlar sayinda islodikds xiisusi effektiv yanacaq
sarfinin (ge) vo islanmis qazlari temperatur (tiq)
dayismasinin orta effektiv giiciindan (Ne) asiihg
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Belaliklo, 24 9,5/11 markali miiharrikin motor (stend) sinaglar1 zamani alds olunmus naticalarin
miiqayisoli tohlili gostordi ki, IMYDY ilo isloyan miiharrikin is¢i prosesinin parametrlori asason SDY
ilo isloyan miharrikin verdiyi gostaricilorlo demok olar ki, eyni soviyyado olmusdur. Lakin saatliq
yanacaq sorfi (Gy) vo xiisusi effektiv yanacaq sorfi (g.) parametrlorinds nisbaton azalma miisahido
edilmisdir ki, bu da miiharrikin yanacaq genaatliliyinin 3,2% togkil etmasina sabab olmusdur.

Habelo miihorrik IMYDY ilo islodikds hava artiqliq emsalinin () artmasi yanma kamerasinda
oksigen echtiyatin1 artiraraq Sikllik yanacaq verilisinin yiiksaldilmasi tiglin termodinamik imkan
yaratmigdir. Sikllik yanacaq verilisinin artiritlmasi slavs istilik ayrilmasma vo orta effektiv tozyigin
yiiksalmasina sabab ola bilar ki, bu da miiharrikin effektiv giictiniin tagriban 5,2% artmasi ilo naticalona
bilor. Bu naticalor gostarir ki, IMYDY-nin totbigi hom yanacaq sarfinin azalmasina, hom do miiharrikin
effektiv giiciiniin artmasina sorait yaradaraq texnoloji v igtisadi stiinliiklor tomin edir.

Toadgigat zamani1 miiharrikdon xaric olunan islonmis gazlarda karbon oksidi (CO), azot oksidlari
(NOx), karbohidrogenlar (CH), his (qurum) kimi zorarli maddalorin emissiyalari todqiq edilmisdir. Belo
ki, todqiq edilon IMYDY-nin islonmis qazlarinin zorarlilik xiisusiyyatlori 219,5/11 markali miiharrikin
dirsokli valinin n=1500 daq.™ dovrlar saymda va Pe=0...0,56 MPa orta effektiv tozyiqds islomasi zamani
Oyronilmisdir.

IMYDY-nin islonmis qazlarinin zororlilik xiisusiyyatlori grafik 3, 4, 5 vo 6-da verilmisdir.
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Qrafik 3. 249,5/11 miiharriki n=1500 daq.™ dévrlor
sayinda IMYDY va SDY ils islodikda islonmis
gazlarda karbon oksidi (CO) emissiyasimin orta
effektiv tazyigin (Pe) dayismasindan asihiig

Qrafik 4. 249,5/11 miiharriki n=1500 daq.™ dévrlor
saymda IMYDY va SDY ila islodikda islonmis
gazlarda azot oksidi (NOXx) emissiyasinin orta

effektiv tazyigin (Pe) dayismasindan asiihig:
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Qrafik 5. 249,5/11 miiharriki n=1500 daq.™ dévrlar
saymnda IMYDY vo SDY il isladikda islonmis

gazlarda karbohidrogenlor (CH) emissiyasinin orta

effektiv tazyiqgin (Pe) dayismasindan asihilig

Qrafik 6. 249,5/11 miiharriki n=1500 daq.™ dovrlor
saymda IMYDY va SDY ila islodikds islonmis
gazlarda his (Qurum) emissiyasinin orta effektiv
tazyiqin (Pe) doyismasindan asililig
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Sinaq tocriibolori zamani islonmis qazlarin tiistiliiyi TOCT P 51250-99 dovlet standartinin
toloblorine uygun giymatlondirilmisdir [23]. Standarta osason miiharrikin tistiilityii 55%-don ¢ox
olmamalidir.

Olgmolor zaman1 IMYDY il isloyon miiharrikin islonmis gazlarinm tiistiilityiinde (D) azalma
miisahida edilmisdir. Belo ki, miihorrik IMYDY ilo islodikds tiistii: 15-25%, SDY ils isladikdo 30-40%
saviyyasindo olmusdur. Miiqayisali tohlil gdstorir ki, miiharrik IMYDY ils islodikdo tiistiiliik SDY-yo
nisbaton ~15% azalmisdir.

Zorarli maddalorin emissiyast isa: karbon oksidi (CO): 250 ppm (=290 mg/m?®); karbohidrogenlor
(CH): 18 ppm (=79 mg/m?); azot oksidlari (NOXx): 195 ppm (=244 mg/mq); his (qurum): 15% azalmisdir.

NKM aslava edilmis IMYDY-nin sinaq tocriibalorinds istifadasi zaman1 yanacaq sorfinin azalmasi,
miiharrikin effektiv giliciniin artmasi, hava artiqliq omsalinin optimallasmasi, islonmis qazlarin
tistiiliiyiiniin vo zorarli maddoalarin (CO, NOx, CH, his) azalmas1 asagidaki bir ne¢o qgarsiligh alagoli
amills izah olunur:

1. NKM-in Katalitik va termokimyavi tasiri. IMYDY-yo olave edilon ferrosenildimetil-
karbinolun molekulundaki sorbast OH funksional qruplari yanma zaman tiistiiazaltma tosiri gostarir.
NKM yanacaq damcilarinin tam yanmasini tomin edir, katalitik aktiv hissaciklorin yaranmasi yanma
zonciri reaksiyalarint saxolondirir vo yanacaq molekullarinin atomar oksigenlo oksidlogmasini
stiratlondirir. Termiki par¢alanma zamani ekzotermik reaksiyadan ayrilan slava istilik yanma siiratini vo
damcilarin buxarlanmasimi artirir, alisma temperaturunun asagi diismasi diffuziya alovunda gismoan
yanmamis karbohidrogenlarin oksidlagmasini siiratlondirir va alovun hiindiirliiytinti azaldir. Noaticada
CO, CH va his (qurum) emissiyalart minimuma endirilir.

2. Metal-iizvi struktur va zancirvari reaksiyalarin siiratlonmasi. NKM-in metal-iizvi torkibi
zoncirvari Kimyavi reaksiyalarin siiratini artirir, silindr daxilinds yanacaq molekullarinin tam yanmasini
va istiliyin tam sarbastlogmasini tomin edir. Bu, tiistiiliik, his (qurum) va bark hissaciklorin migdarini
azaldir.

3. Optimal yanma zonasi. Yanma zonalarinin barabar paylanmasi vo temperatur saholarinin
optimal formalasmasi yanacagin tam oksidlasmasini tomin edir. Bu hom do NOx amala golmasi {igiin
kritik yiiksok temperatur zonalarinin sayimi mahdudlagdirir vo timumi zororli emissiyalarin Soviyyasini
azaldir.

4. Hava artighq amsahl (@). SDY ilo hava artiqliq omsali ¢ = 1,73, IMYDY ilo iso o = 1,82
olmusdur. IMYDY-do garisigin kifayot godor oksigenlo tamin olunmas: yanma prosesinin intensivliyini
artirir, hom yanma mohsullarinin daha tam oksidlogsmasine, hom do NOX omalo golmosinin
balanslagdirilmasina gorait yaradir.

5. Yanma prosesinin iimumi effektivliyinin artmasi. Yuxarida sadalanan biitiin faktorlar —
NKM-nin katalitik tosiri, metal-iizvi struktur, az aromatik torkib, yiingiil fraksiyalar vo optimal hava
artigliq omsal1 (o) — yanma prosesini tam vo homogen edir. Naticads yanacaq sorfi, tiistii, CO, NOx, CH
va his (qurum) Kimi zararli emissiyalar azalir vo miiharrikds ham ekoloji, hom da texnoloji effektivlik
tomin olunur.

6. 9rima va parcalanma temperaturunun asag: olmasi. Ferrosendon (173 °C / 470 °C) forqli
olarag, onun ferrosenildimetilkarbinol toromasi daha asag1 arimo va pargalanma temperaturuna malikdir
(67-69 °C / 364 °C) vo karbohidrogen holledicilorinds daha yaxsi hallolma gabiliyyati gostorir. Onun
yanma prosesinin ilkin marhalasinds parcalanmasi bas verir ki, ikinci vo sonraki marhalslords yanacagin
istilik enerjisinin artmasina, onun daha siiratlo qizaraq tez alismasina, homginin gecikmo va yanib
qurtarma periodlariin qisalmasina Sobab olur, naticads yanma prosesi yaxsilagir.

Biitiin bu miisbat gdstaricilor NKM oslava edilmis IMYDY-nin dizel miiharrikli horbi texnika v
xiisusi qurgularda istifads olunmasinin miimkiinlityiinii vo magsadsuygunlugunu tosdiq edir. Bu isa hom
texnoloji, hom ekoloji, ham ds igtisadi baximdan mithiim istiinliiklor tomin edir vo yanacaq somaraliliyi
ilo ekoloji tosirin balanslasdirilmasini sartlondirir.
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Natica

1. Aparilmis todgigatlar gostordi ki, ferrosenildimetilkarbinol osasli NKM, IMYDY olavo
edildikdo miiharrikin yanma prosesino miisbat tosir gostorir. NKM-in tosiri katalitik vo termokimyavi
mexanizmlor vasitasilo bas verir: OH funksional qruplari damcilarin tam oksidlogsmasini tamin edir,
metal-iizvi torkib zancirvari reaksiyalar siiratlondirir, yanma sahalorini homogenloasdirir vo yanacagin
istilik enerjisinin tam sorbastlosmasina imkan yaradir. Nanohissaciklorin kigik olgiisii (5-8 nm) va
yiiksok monodispersliyi yanma prosesinds materialin homogen paylanmasini tomin edir va tiistii, his
(qurum) emissiyalarint minimuma endirir.

2. Eksperimental sinaglar zaman1 IMYDY ilo isloyan miihorrikdo yanacaq sorfi 3,2% azalir,
miihorrikin effektiv giiciiniin iso 5,2%-0 godor artirilmasina imkan yaranir. Islonmis qazlarim tiistiiliik
daracasinds SDY ilo miiqayisads ~15%, eloca do zararli maddolorin, o ciimladon CO, NOX, CH vs his
(qurum) emissiyalarinda da azalma miisahide olunur. Bu noticalor gostorir ki, NKM, IMYDY-nin
texnoloji va ekoloji somaraliliyini artirmagq ti¢tin istifads oluna bilor.

3. Ferrosenildimetilkarbinol birlogsmasi laboratoriya soraitdo 82% ¢iximla sintez edilmis Vo
ferrosenlo miiqayisado daha yiiksok hallolma, arimo va pargalanma gabiliyystine malik olmusdur. Bu
xiisusiyyat onun IMYDY-do qatqr komponenti kimi istifado perspektivini gostorir. Sonaye miqyash
istehsal isa daha genis miithandis-texnoloji tadgigat talob edir.

4. Bundan olava, islonmis motor yaglarmin tokrar emalr igtisadi vo ekoloji baximdan miithiim
tstiinliiklor tomin edir. Bu yaglar dizel yanacagi fraksiyasinin alinmasina imkan verir, xammal
resurslarinin somarali istifadasini tomin edir va zarorli tullantilarin otraf miihits tesirini azaldir. Belos
yanagma Olkads, 0 climlodon harbi strukturlarda yanacaq resurslarinin artirilmasina vo otraf miihitin
qgorunmasina tohfa veron praktik hall kimi giymatlondirils bilor.
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AHHOTAIUSA
YayuuieHue 3KCIIYyaTAIMOHHBIX XapPaKTePUCTHK AU3eJIbHOI0 TOIJIMBA, I0JYYEHHOI0 U3
0TPa0dOTAHHBIX MOTOPHBIX MaceJl, C MOMOIIbI0 HAHOKOMIIO3UTHOIO pacTBOpa
Snurap /I:xadues

B cratbe oTpakeHa aKTyaJlbHOCTb NPOBEACHHUS ONPEAEIEHHBIX MEPOIPHUITHH, MOCKOIbKY MpU
JKCIITyaTalliy BOGHHON TEXHUKH BBIOPOCHI OTPAOOTAaHHBIX Ta30B CO3/AI0T CEPhEIHBIE MPOOIEMBI KakK C
TOYKH 3pEHMS 3arPSA3HEHNS OKPYIKAIOLIEN Cpeapl, TaK U C TOUKHU 3pEHUSI MaCKUPOBKHU TeXHUKH. Kpome
TOTO, B CTaTh€ MPUBEACHBI CPAaBHUTEIbHBIE JaHHBIE O MEXAHU3ME JIEHCTBHSI aHTUABIMOBBIX NPHUCATIOK,
UCTONB3YEMBIX B JIM3ENbHBIX TOIUIMBAX, a Takke 00 S(P(EeKTUBHOCTH IBIMOIIOJIABICHUS
CHUHTE3MPOBAHHBIX COCTUHEHUH.
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Llenp wucciaenoBaHusi — MMOATOTOBKA HAHOKOMIIO3WUTHOTO pacTBOpa, moiydeHHoro w3 OH-
(GYHKIMOHAIBLHON  TPYIIBI  MPOU3BOAHOTO  (hEePPOLCHWITUMETHIKAPONHONA, ¢ TNPUMEHCHHEM
OKOJIOTMYECKH YHCTOM TEXHOJIOTUU 0e3 00pa3oBaHHS OTXOMOB, JUISl YIYYIICHHS SKCILTyaTal[MOHHBIX
CBOMCTB JIU3EJIHHOTO TOIUIMBA, MOJYYEHHOTO M3 OTPabOTaHHBIX MOTOPHBIX Maceil BOCHHON TEXHHUKH, a
TaK)Ke OIpe/IesICHUE MEXaHU3Ma €ro ACHCTBUS MOCPEICTBOM MOTOPHBIX UCIIBITAHUM.

Jlns pemieHus TMOCTaBJICHHOW 3aJladyd HMCIOJIB30BAIKMCH METOJBI TEOPETUYECKOIO aHalu3a,
CPaBHUTEIBHOTO aHaIU3a, U3MEPEHUHN U IKCIEPUMEHTANIbHBIX HCClieIoBaHui. B xone uccnenoBanus
MOJIYYCHBI  CIACAYIOIIME PpPe3yJbTaThl: pa3paboTaH TEXHOJOTHMYECKHH METOJl IPUTOTOBJICHUS
HAHOKOMITO3UTHOTO pacTBopa W3 NpOAyKTa, mnonaydeHHoro u3 OH-pyHKuMOHANIBHON TrpynIsI
MIPOU3BOHOTO (hepponeHmIIMMEeTUIKapOruHoIa. [ n3ydeHuss MexaHu3ma JIeHCTBHS pacTBOpa ObLIN
MIPOBEICHBI MOTOPHBIE (CTEH/IOBBIE) UCIIBITAHUS HA IKCIIEPUMEHTAIBLHOM CTEH/IE C ABYXLMUIUHIPOBBIM,
YETBIPEXTAKTHBIM JU3EIbHBIM JBUTaTENIeM Mapku 249,5/11.

BriBoa: Ha OCHOBaHMHM PE3yIHTATOB MOTOPHBIX (CTEHJOBBIX) HMCIBITAHUM YCTAHOBJIEHO, YTO
HAHOKOMITO3UTHBIM PAcTBOP MOKET OBITh MCHOJIB30BAaH [UISl YIAYULICHHS SKCILTyaTallMOHHBIX
XapaKTEePUCTUK 00pasia IU3eIbHOrO TOIUIMBA, MOJYYEHHOTO M3 OTPAOOTAHHBIX MOTOPHBIX Macell,
BKJIIOUYasl yMEHBIIIEHUE JIbIMA, BBICIISIEMOT0 C OTPa0OTaHHBIMH ra3aMHU.

KiroueBble ¢JI0Ba: METAIOOPTaHUYECKHE COCIAMHCHUSA, (EppPOICHIIINMETHIKAPOUHOIT,
MPOTUBOABIMHAS MPUCAJKA, TU3ETHLHOE TOILTUBO, JU3EIHHOE TOIJIMBO MOJIYYEHHOE U3 OTPabOTaHHBIX
MOTOPHBIX Macell, MOTOPHOE HMCIIBITAaHUS, HAarPy30YHbIC XapaKTePUCTHKHU JIBUTATENIeH, OTpaboTaBIIHe
rasbl

Abstract
Improvement of the performance characteristics of diesel fuel obtained from used
motor oils using a nanocomposite solution
Yadigar Jabiev

The article highlights the relevance of implementing certain measures, as exhaust emissions from
military equipment during operation create serious problems in terms of both environmental pollution
and equipment concealment. In addition, the article provides comparative data on the mechanism of
action of anti-smoke additives used in diesel fuels, as well as on the smoke-reduction efficiency of
synthesized compounds.

The aim of the study is to prepare a nanocomposite solution derived from the OH-functional group
of ferrocenyl dimethylcarbinol using an environmentally friendly, waste-free technology, in order to
improve the performance characteristics of diesel fuel obtained from used motor oils from military
equipment and to determine its mechanism of action through engine testing.

To address this objective, theoretical analysis, comparative analysis, measurements, and
experimental research methods were employed. The study yielded the following results: a technological
method for preparing the nanocomposite solution from the product obtained from the OH-functional
group of ferrocenyl dimethylcarbinol was developed. To investigate the mechanism of action of the
solution, engine (bench) tests were conducted on an experimental stand equipped with a two-cylinder,
four-stroke diesel engine, model 2ch9.5/11.

Conclusion: Based on the results of the engine (bench) tests, it was established that the
nanocomposite solution can be used to improve the performance characteristics of diesel fuel obtained
from used motor oils, including the reduction of smoke emitted with exhaust gases.

Keywords: organometallic compounds, ferrocenyldimethylcarbinol, anti-smoke additive, diesel
fuel, diesel fuel from used motor oils, engine tests, engine load characteristics, exhaust gases
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Xiilasa. Mogalado Israil — Iran miiharibesindo miiasir silah niimunalorinin doyiis totbigi, hamin
silahlarin istifadasi ilo alda olunan ugurlar, eloca da quru, hava va su sarhadi olmayan iki 6lko arasinda
aparilan miiharibo zamani1 formalasan strategiya vo ddyiis taktikasi aciglanib. Israilin Horbi Hava
Qiivvalarinin digar qosun novlari ilo birge kegirdiyi amaliyyatin xiisusiyyatlori, eloco do miiharibanin
gedisindo Iran Silahli Qiivvalorinin totbiq etdiyi hipersas ballistik raketlorin rolu nozardan kegirilmoklo
yanast, bir-biri ilo dovlat sorhadi olmayan bu 6lkslor arasinda miiharibays bir tarofdon doyiis toyyaralori
Vo ¢oxmaqsadli PUA-larin, diger torafdon iso ballistik raketlorin vo zorbo PUA-larinin calb olunmasi,
elaca do kiber vo kosmik mokandan istifads ilo miiasir miiharibalarin aparilmasinda yiiksak dagigliya
malik silahlarin va siini zokanin oynadigi rol agiglanib.

Todgigat isinin asas mogsadi Israil — Iran miiharibasinds yiiksok dogigliys malik silahlarin totbigi
xususiyyatlorini vo formalasan doylis taktikasini tohlil etmokdir. Magalods miivafiq olaraq asagidaki
vozifalor qarsiya goyulur: Israil Miidafio Ordusunun v iran Silahl1 Qiivvalorinin silahlanmasinda olan
miiasir silah niimunslorinin imkanlarini, onlarin iistiin vo zoif taroflorini miiayyoan etmok, dévlst sorhodi
olmayan iki 6lks arasinda aparilan miiharibonin gedisinds mithiim rol oynayan qosun névlarinin rolunu,
onlarin formalagan doyiis taktikasina tosirini, eloca do hibrid miiharibanin aparilmasina tosir edon digor
doyis vasitolorinin rolunu miiayyan etmokdir.

Notico etibarilo, Israil — Iran miiharibasinin tohlilindon yiiksok texnologiyanin, siini zokanin Vo
miasir silah niimunalorinin totbigine artan tslobati, onlarin miiharibanin gedisinda asas vasito kimi
boyiik rol oynadigini gormak olur. Yekun olaraq har iki 6lkonin ordularinin silahlanmasinda olan doyiis
toyyarslorinin, miixtalif toyinathh PUA-larn, hipersas ballistik raketlorin, kiber qiivvalorin va peyklorin
imkanlarindan kombinali istifado omaliyyatlarin noticosino vo miiasir mitharibolorin formalasan doyiis
taktikasina olduqca boyiik tasir gostarir.

Magalonin hazirlanmasinda miigayisali tohlil metodundan vs sistemli yanagmadan istifads olunub.

Acar sézlor: Israil — Iran miiharibosi, hibrid miiharibo, hiperses ballistik raket, F-35 doyiis
toyyarasi, kiberhiicum

Giris

Son zamanlar diinyanin miixtslif regionlarinda qarsidurmalar va gorginlik yiiksalon Xatlo davam
edir. Bazon hadisalor els siiratlo inkisaf edir ki, gorginlik ocaglarinda bas veroanlori nozarstds saxlamag
miimkiin olmur. Ikinci Diinya miiharibasindon sonra formalasan diinya nizan miiasir dovriin toloblorine
cavab vermir. Soyuq miiharibanin basa ¢atmasindan sonra global tohliikasizlik miihitindo formalasan
tokqiitblii diinya nizami boyiik bohranla miisayiot olunur. Diinyanin inkisaf etmis Olkolori arasinda
qarsidurma agiq Xarakter alib. Dord ildan ¢oxdur davam edon Rusiya — Ukrayna miiharibasinds miiasir
silahlarin genis totbigi omoliyyatlar1 planlagdirma vo aparma strategiyasina, eloca do harbi doktrinaya
yenidon baxilmasini zoruri edir. Hazirda mithariba vo miinagisalorin gedisindo sayca iistiin olan torof
deyil, texnoloji stiinlitys malik olan torof agkar {istiin goriiniir. Toraflorin giic nisbatinin miiqayisali
tohlili zaman1 komiyyat va keyfiyyat anlayisini nazori baximdan tohlil etdikde miiasir miiharibalorin
toloblarina cavab vermadiyi askar goriiniir. Miiasir silahlarin hazirlanmasinda siini zokadan istifado vo
doyiis zamani onlarin totbigi ilo alds olunan natics, adi silahlarin tatbigils slds olunan naticalardan bir

nega dofa iistlindiir. Masalan, 2024-cii ilin yayinda Rusiya — Ukrayna miiharibasinin gedisindo Ukrayna
Ordusunun Xarkov istigamatinds cabho Xattindo mesalik arazids PUA ilo ahangdar faaliyyatds totbig
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etdiyi yeriistii robot Rusiya Ordusunun bir bolitya goadar qiivvasinin hiicumunu dof eds bilmisdir. Bu
horb tarixinds ilk dofo olaraq bas verdi vo taktiki doyiis epizodu olaraq siini zokanin Vo miiasir
texnologiyanin rolunu géstormis oldu.

Qlobal tohliikasizliyin bohran kegirdiyi Vo inkisaf etmis 6lkolorin garsidurmasi fonunda Yaxin
Sorqda davam edan garginlik regional tohliikasizliya bdyiik dlgiida tosir gostorir. israil vo Iran arasinda
qarsidurma harbi omaliyyatlar miistovisine gqadar genislondi. Bu iki 6lko miiasir silahlarin totbigi ilo 12
giin aktiv omoliyyatlar hoyata kegirdi. Iranin niivo programini inkisaf etdirmesino vo uran
zonginlosdirmasine ABS vo onun Yaxin Sorqdoki miittofigi Israil bigana gala bilmozdi. Ciinki belo
inkisaf ssenarisi onlarin maraglarina uygun deyil. Iranin yaxin vaxtda niive silah1 olds etmasinden
narahat olan ABS vo Israil uzunmiiddatli qarsidurmaya hazirlasmaqla yanasi, zorbalorin endirilmasi
ticlin olverigli magamin yetismoasini gbzlomis Vo bunun fligiin koordinasiyali foaliyyasto istiinliik
verilmisdir. Iran ilo ABS arasinda niive danisiqlar1 davam etdiyi bir vaxtda israilin Bas nazirinin oglunun
yaxinda toyunun olmasi anonsunu vermaklo Irani1 miiharibonin halo baslamayacagina inandira
bilmisdilor. Arsenalinda niiva silah1 olan 6lkalor bundan milli maraqlarinin qorunmasi va giic amili Kimi
istifads edirlor. Bazi 6lkalor bunu 6ziiniimiidafio, bazilori iss diinya hegemonlugu ugrunda miibarizads
asas vasito kimi istifado edorok digar 6lkalori tohdid edir. Hazirda niivas silahi basariyyatin mohvi {igiin
boyiik tohliiks olaraq qalmagdadir, onun dinc magsadlar tigiin istifadasine iss inam getdikcs azalir.

ABS Vo Israil miiasir silahlar istehsal edir, homin silahlarin coxu doyiis soraitinde 6ziinii
tosdigloyib va texnoloji baximdan iranla miigayisada daha iistiindiir. Israil ilo franin serhadlori arasinda
quru, hava va su sarhadi yoxdur va onlar arasinda an yaxin masafa 992 km toskil edir. Bu da toraflori
horbi amaliyyatlardan daha gox assimetrik miiharibanin hibrid elementlori ssenarisins tistiinliik vermaya
sorait yaradir. Niivo silah1 oldo etmayo calisan Iranin qarsisim almaq iiciin ABS vo Israil horbi
omoaliyyatlarin miixtalif variantlarin1 nozardan kegirmis vo miimkiin ola bilocak ssenarini 6z aralarinda
ovvalcadan razilagdirmislar. 12 giin davam edon israil — iran miiharibasina ABS-nin onuncu giin daxil
olmasi Vo niiva obyektloring endirilon zorbalor iranm niive programini bir nego il geri sala bildi. Biitiin
bunlara baxmayaraq iran niive programindan imtina etmoyib, lakin niivo danisiglarma agiq vo hazir
oldugunu da bildirib.

12 giinliik miiharibonin gedisindo miiasir silahlarin tatbigi, oynadigi rol vo miiharibanin noticasine
gostardiyi tasir 6z aktualligini har baximdan qoruyur.

9sas hissa

[ranin niive programini inkisaf etdirmasi vo uram zonginlosdirmasi uzun illordir aparilan danisiglar
prosesina xalal gatirib va elo bu sababdan da niive danisiglar1 naticasiz galib. Iran hom do buna paralel
olaraq Yaxm Sorq regionunda iraq, Suriya, Livan, Yomon vo Falostin muxtariyyatinda proksi giivvalor
yaratmagla “miiqavimot oxu” formalasdirmigdir. Naticasiz galan danisiglar, Yaxin Sarqds davam edon
garginlik ABS-nin regionda yerlasan harbi bazalarina va miittafiglorine tohdid yaradirdi. Bu sababdan
ABS miiharibays hazirlasir va Israila hortorofli dostoyini niimayis etdirirdi.

Son illar Yaxin Sarq regionunda bas veran lokal miiharibalor va silahli daxili miinaqgisalor fonunda
Israil Iranin regionda dostoklodiyi vo maliyyslosdirdiyi qgiivvelors “Hizbullah a, “Husilors, Suriyanin
“Iranyoniimlii qiivvalor’ino vo HOMAS-a qars1 horbi omoliyyatlar kegirir vo onlarin ddyiis imkanlarimi
zoifladirdi. iranin regionda dostoklodiyi giivvalor planli olaraq zeifloyandan va 2024-cii ilin dekabrinda
Suriyada 9sad rejimi ¢okdiikdon sonra Israil iigiin qarsidurma Iran miistovisine kegdi. Suriyada yaranmis
boslugdan istifado edon Israil onun orazisinds yerloson “Iranydniimlii qiivvelor’a zorbalor adi altinda
HHM vasitalorini mohv etmoklo Suriyanin hava sahasinds galacok faaliyyatlor ti¢iin olverisli sorait
yaradirdi. Israil Irana birbasa zorbalorin endirilmasi ssenarisini nozordan kegirorok miiharibaya hazirliq
cargivasinda F-35 doyiis toyyaralorini istehsal edon sirkoto ugus mosafasini artirmagla yeni model
toyyaronin hazirlanmasini sifarig etdi [1].

Sirkot Israil iigiin istehsal olunan F-35 ddyiis toyyarslorinin modelinds xiisusi doyisiklik etmoli
oldu. Toayyaronin parametrlorinds doyisiklik olmadan, havada yanacagla tomin edilmadon ugus
mosafasinin artirilmasi imkanlar1 nazardoan kegirildi (Sakil 1).
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FIW\EY

Sakil 1. F-35 doyiis tayyarasi (ABS)

Toyyaronin radiolokasiya sistemlori ilo agkar edilmomasi nozors alinaraq onun gévdasine olave
yanacag ¢oni qurasdirildi. Bu model xiisusi olaraq hazirlanib vo F-35IA adlandirilib. O, uzaq masafoys
ucan Vo agkar edilmayon doyiis toyyarasi hesab olunur. F-351A havada slava yanacaq doldurmadan
2.000 km masafaya gadar ugmaq imkanlarina malik olmasi onun xiisusiyyatlorinds déniis noqtasi oldu.
Bu model strateji mona kasb edir, miitoxassislorin rayino gora F-351 konar dostok olmadan uzaq
dorinlikds yerloson strateji hodaflora zarbs endirs bilir.

Rosmi agiqlamalarda F-35 dyiis toyyarasinin ugus mosafosi 1.120 km gosterilir. israilden Irana
an qisa hava yolu 992 km-dir. Bu halda zarbs endirdikdan sonra bazaya qayitmasi tigiin alave yanacaq
talob olunur ki, bu da iki halda: ya havada yanacaq doldurmaq vs yaxud da tayyaranin gévdasine slave
yanacaq ¢oni qurasdirmaqla miimkiindiir. Israil amaliyyatin gofilliyini tomin etmok iiciin istehsalg1
sirkoto F-35-in govdosino olavo yanacaq conlorinin qurasdirilmasimi sifaris etmis vo bununla da
miiharibays ovvalcodon planli hazirlasdigim géstormisdir. Israil kesfiyyat: uzun illordir Ki, Iranmn
daxilindo miixtolif saholora niifuz edorok 6lkanin markazindo PUA bazasi yarada bilmisdir. 2025-ci il
iyunun 12-do Israilin Irana qarsi basladigi miiharibonin ilk morholosindo zorbo endirilon hadaflor
arasinda Iran Silahli Qiivvalorinin vo SEPAH-in yiiksok riitboli generallarinin, raketburaxma
qurgularinin Vo onun yeralt: raket arsenalmin, HHM sistemlorinin, hava limanlarinin olmasi Israilin
Horbi Hava Qiivvalorinin Iranm hava sahasino manessiz daxil olmasini va idaroetmonin pozulmasini
tomin etmok olmusdur.

2025-ci ilin 13 iyun tarixindo ABS-nin dastayi ilo Israil torafindon hayata kegirilon “Yiiksalon Sir”
adl1 harbi amoliyyat miiasir beynolxalg miinasibatlor sisteminds an tohliikali garsidurmalardan biri kimi
giymoatlondirila bilor. ®maliyyatin ilkin marholasinds israil Horbi Hava Qiivvalori hava hiicumlarina
baslamazdan ovval Iranin Hava Hiicumundan Miidafio (HHM) sistemlori va radarlarmi hodafo alaraq
100-don cox obyekto toxminon 300 raket vo mormi ilo zorbo endirmisdir. Ardinca Iranin sokkiz
vilayatinds yerloson, togriban 60 strateji hadofo garsi 200-don ¢ox doyiis toyyarassi va pilotsuz ugus
aparati (PUA) vasitasilo raket hiicumlar1 hayata kegirilmisdir [3].

Israil Irana qars1 horbi omoliyyatlar1 hava zorbalori, kiberhiicumlarla davam etdirmis, hamginin
6lko daxilinds formalagdirdigi kosfiyyat vo sabotaj foaliyyatlorine tistiinliik vermisdir. Horbi ekspertlor
Israil — Iran miiharibasini bu baximdan hibrid miiharibo kimi giymotlondirirlor.

Uzun illordir ki, sanksiyalar ilo iizloson iran HHM sistemlorini modernlosdiro vo Horbi Hava
Qiivvalori parkini yeniloys bilmomisdir. Israil kesfiyyat: Iranin zoif yerini bilir vo zorbslori do homin
yerdan vurmagla istayina nail olmaga ¢alisirdi. Miiharibanin gedisinds Israilin miiasir silahlar1 miihiim
rol oynamis, F-35 doyiis toyyarslorindon basqa, raket komplekslorinin vo buraxma qurgularinin,
radiolokasiya vo HHM sistemlarinin mohv edilmasinds Speik vo dronlarin istifadesi boyiik maraga
sobob olmusdur. Ekspertlor homin vasitolarin Iran orazisins hansi yolla ke¢diyini 6yronmays ¢alisir, bu
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foaliyyatin icrasinda iso Israil kosfiyyatinin rolunu xiisusi geyd etmok lazimdir. Igtisadi catinliklor ilo
iizloson Iranda xarici sarmayanin calb olunmas1 vo vacib istehsalat sahalorinin yaranmasina olan talobat
xarici kosfiyyat organlarmin 6lkoyos daxil olmasina olverisli sorait yaradib vo Israil da bundan moharatlo
istifado eds bilib. Rusiya — Ukrayna miiharibasinin gedisinde Ukrayna Kosfiyyat Bas Idarasinin Rusiya
arazisindo strateji bombardmang1 toyyaralarin yerlosdiyi 4 hava limanina eyni vaxtda hoyata kegirdiyi
“hériimgok toru” amaliyyatinin banzorini Israil Iran orazisindo hayata kecirtdi. Miiasir texnologiya vo
slini zokanin totbiqi imkan verir ki, uzaq masafodon vo ya Peyk baglantisi yolu ilo yiiksok dogigliys
malik silahlar1 aktivlesdirib hodafa yonaltmok miimkiin olsun. Davamli hoyata kegirilon kiberhiicumlar
da naticosiz qalmayib. Israilyoniimlii Gonjeshke Darande (Yirtic1 Sorgo) haker qrupu iranm Nobitex
boyiik kriptobirjasina hiicum toskil edib va toxminon 82 milyon dollar kriptovalyuta ogurlayib [2].

Israilin miiasir ddyiis Vo kasfiyyat texnologiyalarinda siini zokadan genis istifads etdiyi artiq heg
kimo sirr deyil. Israil i asas — Gospel, Lavender vo Dodon haradadir? — siini zoka sistemindon ibarat
giiclii platforma yaradib. Bu sistemlor Iran vo regiondaki digor diismon hodaflorine qarsi aparilan
amoliyyatlarin arxasinda asas texnoloji baza kimi gostorilir [5].

Gospel sistemi Yer sathini izlayir. O, infrastruktur analizina fokuslanib. Peyk va dronlar vasitasilo
toplanan goriintiilori, signal kosfiyyati va diger texniki molumatlari bu sistems 6tiiriir. Siini zoka burada
0z-6zling inkisaf edon molumat bazasi yaradir, harbi obyektlori tohlil edorok potensial zarba noqgtalorini
secir. Baxmayaraq ki, prosesin boyiik hissasi avtomatlagdirilib, Gospelin verdiyi gorarlar halo do
analitiklor torafindon tosdiglonir.

Lavender danisiglar1 dinlomaklo malumat toplayan sistemidir. O daha ¢ox insan yoéniimli siini
zokadir. Sistem mobil telefon danisiglari, kontakt siyahilari, GPS molumatlari Vo soXsi internet-axiini
tohlil edir. Noticads, soxsin kimliyi vo mansubiyyati miisyyan olunur. Lavender istifadagiya 100 bal
tizarindan risk reytingi verir. Maraqli torafi odur ki, bazi hallarda bu sistemin gixardig1 naticalors insan
miidaxilasi olmadan hadof segmoya icazo verilir.

Dodon haradadir? — evo gayitmagin doyari. ©On ¢ox tongid edilon vo eyni zamanda on doagiq zarba
mexanizmi iso “Dodon haradadir?” adli siini zoka sistemidir. Bu program Lavenderdon golon
informasiyalar asasinda konkret hodof miiayyon edir vo hamin soxsin eva no vaxt qayitdigini toyin edir.

Sistem nazarat edilon soxsin aila tizvlori ila birlikdoe evds olmasini dagiglosdirandan sonra hiicumu
reallagdirir. Bu tisul ham zarbanin effektivliyini artirir, ham do qorxu va tosvis yaradir [5].

[ran cografi mdvqeyins, tobii resurslarma, ohalinin sayina vo s. oarazi parametrlorina goro regionun
boyiik dovlstlarindan biridir. Hind okeanindan Conubi Qafgaza godar uzanan genis cografiyani ohato
edon Iranda bas veranlor qonsu dlkalors tosirsiz étiismiir. Ortaq dini-madani kdklori olan Azarbaycanla
[ran regionda bir-birins six bagli olan élkalordir.

1979-cu ildo Iranda bas veron islam Inqilabindan sonra ABS ila slagalarin gorginlosmasi regionun
tohliikasizliyina moanfi tasir gostorib. Qlobal tohliikasizlik sisteminds yaranmis gorginlik vo dord ildan
coxdur davam edon Rusiya — Ukrayna miiharibasinin yaratdigi problemlor fonunda Israil, fran vo ABS
qarsidurmasi regionun iizarinds olava psixoloji yiik olaraq qalir. Qlobal tocrid ils iizloson Iran ABS vo
Israilo qars1 miibariza iigiin raket texnologiyasini inkisaf etdirmis vo istehsal etdiyi sosdon siiratli ballistik
raketlori 12 giinliikk miiharibanin gedisindo tatbiq etmisdir.

Uzun miiddotdir silah arsenalim miiasir ballistik raket niimunalori ilo zonginlosdiron iran
miiharibanin gedisinds onlar1 tatbiq etmoklo diinyaya hom giiciinii vo ham do raket texnologiyasi iizra
moveud imkanlarini niimayis etdirmis oldu.

Miiharibonin ilk marhalasinds gafil vo sarsidict zorbalor ils iizlason Iran miiharibonin ancaq birinci
giinliniin sonuna cavab raket zorbasi hazirlaya bildi. Bu o gadar effektli olmasa da novbati giinlordon
etibaron Israilo endirilon raket zorbalorinin miqyas1 vo effektivliyi artan tendensiya ilo davam etmisdir.

Miiharibanin hor giinline hazirlanmis cavab raket zarbslori “Osl vod”, raket zarbolori dalgasi iso
birdan baslayaraq artan oadadi silsilo ilo adlandirilmisdir. Novbati cavab raket zorbasi dalgasi zamani
“Osl vad III” moarhoalasindo miiasir ballistik raketlor totbiq edilmisdir. Bu zarbalor asasan Tal-Oviv vo
Hayfa soharlorino endirilib vo “Omad”, “Qadr” vo “Xeybar-Sokan” ballistik raketlorindon istifads
olunub.
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“Omad” ballistik raketi miasir tuslama sistemi ilo tochiz olunmus “Qadr” raketinin
modernlosdirilmis variantidir. O, silahlanmaya 2015-ci ildo gsbul olunub vs ugus trayektoriyasinin
sonunda korrekts oluna bilmos imkanima malik manevrli ddyiis basligmin olmast ilo forglonir. Iran bunu
olkanin yiiksak dagigliklo mohvetmo imkanina malik olan ilk idarsolunan ballistik raketi oldugunu geyd
edir. Raket maye yanacagla islayir, 1.700 km mosafays ugusda hadoafdon 50 m-a godor yayinma Xotasi
olur.

“Qadr” raketi 2005-ci ilds ilk dafa ictimaiyysto toqdim olunub, bundan iki il avval silahlanmaya
gobul olunan “Sahab-3 ortamonzilli ballistik raketin inkisaf etdirilmis variantidir. “Qadr” ikipillali
konstruksiyaya malikdir, birinci pillo maye, ikinci pills isa quru yanacaqla islayir. Raketin ii¢ varianti
var vo onlar Qadr-S 1.350 km, Qadr-H 1.650 km, Qadr-F isa 1.950 km mosafaya gadar tatbig oluna bilir.

“Xeyboar-Sokan” ortamonzilli ballistik raket kimi tosnifatlandirilir va strateji hadaflori mahv etmok
liciindiir. Raketin “Xeybor Sokan-1” vo “Xeybar Sokan-2” variantlari Israilin “Ox-3” vo “Davud
sapandi1” hava hiicumundan miidafio sistemlorindan yan keg¢a bilir. Raketin ugus masafasi 1.450 km-o
godar taskil edir [6].

12 giinliik miiharibs zamani Iran ilk dofo ortamonzilli ikipillali “Sacil” ballistik raketinden Israila
qarst istifado etdiyini agiglayib. Malumatda geyd olunur ki, Israils ii¢ belo raket atib (Sakil 2).
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Sokil 2. “Sacil” ballistik raketi (iran)

Irann ilk dofo ddyiis soraitindo Israilo atdig “Sacil” raketi ciddi miizakiralora sobab olub. Raketin
1.930 km monzilli ilk takpillsli bark yanacaqli niimunasi 2008-ci ildo Semnan atig poligonunda sinagdan
kegirilib. Raketdo maye yanacaq miihorriki ovozino bork yanacaq miihorrikinin istifadosi raket
texnologiyasinda shomiyyatli iraliloyisdon xobar vermokls yanasi, raketin buraxilisa hazirlanmasi tigiin
tolob olunan vaxti azaltmagla strateji qiivvalorin doyiis hazirligini artirmaga, hamginin raketlorin
tohliikasizliyini va saxlanmasini asanlagsdirma parametrlorini yaxsilasdirmaga imkan verib.

Raketin névbati modeli ilk dofo 2009-cu ilds istehsal edilib. Birinci model ilo miigayisads onun
ucus masafasi 2.500 km-a ¢atib, hamginin buraxma stirati ds artirilib. “Sacil” raketi 2.000 — 2.500 km-2
gadar manzilo vo 4.300 km/saat siiroto malik olmagla hava hiicumundan miidafio vasitslorini yan
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kegmok {igiin ugus trayektoriyasinda manevr edo bilir. Raket fars dilinds “Yetison ¢i¢ok™ adlanir, bu da
ucus zamani somada buraxdigi izlors isaro edir. Iran ordusunun rosmi molumatina gors, Slkonin
gorbinden israil orazisindo yerlason hodofo 7 dogigoeys qadar cata bilir. iran ballistik raketlorinin vo zarbs
PUA-larmin totbigini artirdiqca Israilin HHM sistemlori onlarin garsisin1 almaqda catinliklo iizlosirdi va
naticado Israil ABS-ni iranin niive obyektlorina zorbs endirmays cagiris etmali oldu.

Sokil 3. “Xeybor” ballistik raketi (iran)

fran arsenalinda olan “Xeybor” vo “Xiirromsehr-4” kimi tanman ballistik raketlori miiharibanin
onuncu giinii ilk dofa olaraq totbiq etdi (Sokil 3). “Xeybor” quru yanacagla isloyan ballistik raketdir.
Onun ugus mosafasi 2.000 km-dir va 1.500 kq doyiis bashigr dasiya bilir. Raket hodofi yiiksok dogigliklo
vurmag imkanina malikdir. Cin vo Simali Koreya texnologiyasi bazasinda hazirlanmig birpillali maye
yanacagla calisan ortamonzilli tokmillogdirilmis raketdir. Onun atmosferdon konarda maksimal ugus
stirati 19.580 km/saat, atmosferdo olanda iso 9.700 km/saat togkil edir. “Xeybor” raketinin uzagmanzilli
olmasi Israil HHQ-nin nozarat eda bilmadiyi Iranin morkozi arazilorindan Israils atilmasina imkan verir
[7].

ABS-nin moshur B-2 Spirit (Sokil 4) strateji bombardmangis1 miiharibonin onuncu giinii fran
somasina daxil oldu. Onun ugusunu gora bilmadilor, amma o, hadoflori yiiksok doagigliklo vurdu, radar
sistemlorini yan kegdi va 6ziindon sonra yalniz daginti vo Xabardarliq saxladi. ABS-nin kegirdiyi harbi
amoliyyat hom da diinyaya siyasi vo texnoloji giic niimayisi idi [9].

w

Sakil 4. B-2 Spirit bombardmangi (ABS)
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Miiharibads tatbiq olunan miiasir silahlar har iki torafds boyiik dagintilara va itkilors sobab oldu.
[ranin niive programini inkisaf etdirmasinin vo uranin zonginlosdirmasinin garsisinin alinmasi magsadilo
baslayan miihariba regionun tohliikasizliyino boyiik tohdid yaratdi. Hava sahasinin baglanmasi miilki
toyyaralorin ugus istigamatini doyismoayas Vo ya logv etmays, domir va quru yolu ilo planl yiik dasimalari
grafikinin pozulmasina, eloco do Fars korfozinds gomilarin harakatinin mohdudlasdiriimasina sabab
oldu. Sanksiyalar ilo iizloson Iranin neft vo gaz sektoruna, eloca do liman infrastrukturuna endirilon
zorbalor bdyiik maliyys itkisino sobeb oldu. Hérmiiz bogazinda yaranmis vaziyyet Irandan xam neft
todariikiinii ¢otinlosdirdi. Irandan neft alan &lkolor alternativ manbolor axtarmaga macbur oldu.

Natica

Ikinci Qarabag miiharibasindon sonra Azorbaycan Respublikasinin oldo etdiyi Zofor Conubi
Qafgazda yeni tohliikesizlik miihitini formalasdirdi. Regionda maraqlar1 olan 6lkolor, iran da daxil
olmagla, 6z siyasatine yenidon baxmali Vo yaranmis vVaziyyatls barigmali oldu.

Hazirda 12 giinliik miiharibadon sonra Israil iistiin goriiniir, iran hakimiyyati iso daxilds yaranmis
naraziliqgdan narahatdir. Ciinki Irana qars1 aparilan hibrid miiharibo fonunda daxili gorginlik vo xarici
harbi miidaxilo yaxin golocokds Iran otrafinda bas vers bilocok doyisikliyi qacilmaz edir.

Quru, hava vo su sorhadlori olmayan iki dovlst arasinda miiharibays hazirliq vo horbi
omaliyyatlarin gedisini daha ¢ox hibrid miiharibe niimunasinda baxilmasini iizo ¢ixarmus oldu. iran bunu
regionda formalasdirdigi va dastokladiyi proksi qiivvalarin hesabina “miigavimat oxu” vasitasilo hoyata
kegirmisdir. Israil ABS-nin dastayi ilo Hizbullaha, HOMASA, Husilars va Sio milislorine qarsi kegirdiyi
ugurlu amoliyyatlar noticasinds iranin proksi giivvalarini planl sokilde zaiflotdi vo onlari siradan
¢ixarmagqla Iranin Yaxin Sorqds formalasdirdign “miiqavimet oxu” strategiyasini ¢okdiirdii.

fran bundan sonra Israilo vo ABS-nin regionda yerloson harbi bazalarma ballistik raketlor ilo
tohliiko olaraq qalir. 12 giinliik Israil — Iran miiharibasi horbi omoliyyatlardan daha ¢ox kosfiyyat
xarakterli omoliyyatlar kimi nazardon kegirils bilor. Israilin totbiq etdiyi harbi vo geyri-onenavi yanasma
metodu Iranin miihariboys Vo bels ssenariyo hazir olmadigini iizo ¢ixartds. Israil — Iran miiharibasinin
gedisindo ABS-nin 10-cu giin miiharibays daxil olmasi vo niiva obyektlorina zarba endirmasi bir ¢ox
moasalalora aydinliq gatirdi. ABS Fordo va Natanza niiva obyektlorina an bdyiikk bombardmangidan 8
odod agrrkiitloli, 4 milyard dollar dayari olan bombani atmast ilo diinyaya giic niimayis etdirmis oldu
[9]. 12 giin davam edon miiharibs Yaxin Sarqds giic balansini strateji baximdan xeyli doyisdirdi. ABS-
nin dostayi ilo Fordo vo Natanzaya endirdiyi zorbo ilo Israil Irana zoror vura bildi. iranin yeralt:
raketburaxma qurgulari, Silahli Qiivvalorin vo SEPAH-1n yiiksok riitbali generallart [4], niivo alimlori
mohv edildi. Israilin HHQ Iranin hava sahasine sorbost ucus olds etdi. Buna baxmayaraq miiharibonin
Israil iigiin do agir naticalori oldu, iranim ballistik raketlori HHM sistemlorindan yan keco bildi. Miiharibo
zamani 28 nafar holak oldu, 1.472 nafar yaralandi, Tol-Oviv, Bat-Yame, Hayfa vo Beer-Seva kimi osas
yasayls montogalori vo strateji obyektlor zoror gérdii. Miihariba miiddatinds Israilo 550 raket vo 1.000-
don ¢ox PUA buraxilib. Israilin vergilor idarasino doymis zororin édenilmesi barods 38.700 miiraciot
daxil olub, eloco do 15.500-don ¢ox Vatondasin manzili zorar goriib. Israilin hava sahesi 14 giin baglh
qaldig1 miiddatds 150.000 israilli 6lkays qayida bilmayib.

Israil ilo Iran arasinda davam edon 12 giinliik miiharibonin naticasino goro Iranda miilki insanlar
arasindan 935 nofor halak olub, 4.870 nofor yaralanib. Holak olanlarin 38 nafari usaq, 102 nofori ise
qadmdir. Iranin yiiksok riitboli generallarinin vo niive alimlorinin halak olmas1 barade molumatlardan
basqa, digar itkilor barade moalumat agiqlanmur.

Hor iki torof miiasir silahlar totbiq etso do heg biri asas magsadlarina nail ola bilmadi, toraflor
arasmnda gorginlik holo do qalmaqgdadir, istonilon vaxt miiharibo yenidon baslaya bilor. iranin niivo
obyektlarina zarbs vurulmasina baxmayaraq 0, niive proqraminin inkisaf etdirilmasindon imtina
etmoayib, Rusiya va Cinin dostayi ilo harbi potensialin1 genislondirir vo tolob olunan HHM vasitalari
todariik eds bilib [10], ham do masalalorin dialog yolu ils halline hazir oldugunu bildirib. Israil iso ABS-
nin dastayi olmadan regionda tok foaliyyat gostara bilmayacayini aydin sokilda dork edir.
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[ran otrafinda davam edon gorginlik Azorbaycana da tesirsiz otiismiir. Miiharibo zaman1 simal-
conub dohlizinds yaranmis voziyyst dasimalara vo logistika masalalorinin hallins tasir edir.

Istifads edilmis adabiyyat siyahisi

1. M3pansb moydus1 SKCKII03MBHBIE camoJieThl TpoTuB Cupun u Mpana: [ D1eKTpoHHBIN pecypc|
[ — 19 mas, 2025. URL.: https://hagqin.az/news/351632

2. W3paunbCckue Xakepbl B3JIOMAIH KPYITHEHIYI0 KpunToOupxy MpaHna: [ DnekTpoHHBIN pecypc]
[ — 18 mas, 2025.URL.: https://hagqin.az/news/351589

3. Nurulla, ©., Anar, M. ABS Vo Israilin Iranla “12 giinliik miiharibo”sinin horbi-siyasi aspektlori
Vo Azarbaycana tesiri // — Milli tohliikasizlik vo Harbi elmlar, — 2025. Ne 3,—s. 80-89.

4. Israil 6ldiiriilon generallarin siyahisin1 yayd: Milomma: [Elektron resurs] / — 13 iyun, 2025.
URL: https://axar.az/news/planet/985248.html

5. Israil Iran generallarin: siini intellektlo belo hadafa alib — bunu har kas bilmali: [Elektron resurs]
/ —17 iyun, 2025. URL.: https://musavat.com/news/israil-iran-generallarini-suni-intellektle-bele-hedefe-
alib-bunu-her-kes-bilmeli_1177561.html

6. iran Israilo bu raketi ilk dofo ATDI “Sacil ”: [Elektron resurs] / — 18 iyun, 2025.
URL: https://musavat.com/news/iran-israile-bu-raketi-ilk-defe-atdi_1177888.html

7. Upan ynapun no M3pawio HOBOM OammucThueckoill paxeTod «Xaibap»: [DNeKTpOHHBIN
pecypc] / — 22 uronb, 2025. URL: https://hagqin.az/news/351956

8. «llomynounsiii MooT»: moapodHocTH yaapa CIIA no saepabiM 00bexTam Mpana 00HOBIIEHO:
[Dnexrponnsii pecypc] / — 22 utons, 2025. URL: https://haggin.az/news/351950

9. Iran1 vuran gizli silah budur - 2 milyard giymati var: [Elektron resurs] / — 22 iyun, 2025.
URL.: https://musavat.com/news/irani-vuran-gizli-silah-budur-2-milyard-giymeti-var_1178815.html

10. Hpan nmonpocun y Poccuu HoBble cuctembl [1BO: [Dnexkrponnsiii pecype] / — 24 utonn, 2025.
URL: https://hagqgin.az/news/352202

AHHOTAHUA
AHaJIU3 NPUMEHEHUs] COBPEMEHHOI0 OPY:KHsl B U3PAWIbCKO-UPAHCKOI BOIHE
Amap Kepumos

B cratee paccmaTpuBaloTCs TPUMEHEHHE COBPEMEHHOTO OpYXKHsS B OOEBBIX JEHCTBUSIX B
MPAHCKO-U3PAWIIbCKOW BOMHE, yCIEeXH, IOCTUTHYTbIe ONarojaps €ro HCIOJb30BAaHHUIO, a TaKXkKe
CTpaTerus M TaKTUKa BeJeHUs OOEBBIX JEUCTBHUH, pa3pabOTaHHBIE B XO0J€ BOWHBI MEXIY JABYMS
CTpaHaMM, HE MMEIOUIMMHU CYXONYTHBIX, BO3AYIIHBIX WJIM BOJHBIX TI'paHUL. bbUIM paccMOTpEHbI
0COOEHHOCTH onepanuu, rnposeneHHot BBC M3panuns coBMeCTHO ¢ JpyrMMH poJamMH BOMCK, a TaKxke
POJIb TUMEP3BYKOBBIX OATMCTHUECKUX PAKET, UCTIOIb3YEMbIX HPAHCKUMU BOOPYKEHHBIMH CHUJIAMHU B
X0/l€ BOWHBL. PackpbIBaeTcs XOJ BOWHBI MEXIy JBYMS CTpaHaMH, HE WMEIOIIMMH OOIIeH
rOCy/IapCTBEHHOW TPaHMIIBI, C ydacTueM uctpebureneit u mHoroneneBbix BIIJIA, ¢ 01HO# CTOPOHEI, 1
OamucTuueckux paker W ynapubix BIIJIA, ¢ apyroif, a Takke poib BBICOKOTOYHOTO OpPYXHUS U
HCKYCCTBEHHOT'O MHTEIIJICKTa B BEICHUH COBPEMEHHBIX BOWH C HCIIOIH30BAHHEM KHOEPIPOCTPAHCTBA U
KOCMOcCa.

OcHoBHasi 1eTb  HMCCIEAOBATENbCKOM pabOThl — aHamu3 OCOOCHHOCTEH MpUMEHEHUs
BBICOKOTOYHOTO OPYKHSI B U3PAMIILCKO-UPAHCKON BOWHE M (POPMUPYIONICHCS TAKTUKH BEICHUSI OOCBBIX
neiictBuii. COOTBETCTBEHHO, B HCCIEAOBATEIbCKOM paboTe TMOCTABICHBI CIEAYIOIINE 3a/1adyu:
OTIPENIETTUTh BO3MOXXHOCTH COBPEMEHHBIX 00pa3IoB BOOpYKeHHs Apmun 000poHB WM3pawns u
Boopyxennbix cun MpaHa, UX CHIIbHBIE U CIa0bIe CTOPOHBI; OMPEACIUTE POJIb BUIOB BOHCK, UTPAIOIINX
BOXHYIO POJb B XOJI€¢ BOWHBI MEXIy IBYMs CTpaHaMH, HE HWMEIOIIMMH OOIIEH TocynapCTBEHHON
TPAHMIIBI, X BIUSHUAC HA (OPMHUPYIOIIYIOCS TAKTUKY BEJIEHUS OOCBBIX IEUCTBHH, a TAKKE POJIb IPYTHUX
CpPEZCTB, BIUSAIONINX Ha BeJICHUE TUOPUIHON BOWHBI.
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B pesynbraTe anHanmsa W3paMIIbCKO-MPAHCKOM BOMHBI BBISBICHA pacTyllas HOTPeOHOCTh B
IIPUMEHEHNUN BBICOKMX TEXHOJIOTMH, MCKYCCTBEHHOI'O MHTEIIJIEKTa M COBPEMEHHOIO BOODPYXKCHHs, a
TAaKK€ MUX 3HAUMTEIbHAs pOJb KaK OCHOBHBIX CpEACTB BEAECHMsS BOWHBL. B 3axioueHue,
KOMOMHUPOBAaHHOE HCIOJIb30BaHUE OOEBBIX caMmoisieToB, MHoroneneBblx BIIJIA, runep3BykoBbIX
0AJUIMCTHYECKUX paKeT, KUOepCHUa M CIyTHUKOB B BOOPYXECHHMHM apMHUH 00EUX CTpaH OKa3bIBaeT
CYLIECTBEHHOE BJIMSHUE HAa UCXOJl Ollepaluil U 00EBYIO TAKTUKY COBPEMEHHBIX BOIH.

[Tpy MoOAroTOBKE CTaThbU KCIIOJIB30BAHBI METOJ CPABHUTEIBHOIO aHAIM3a U CUCTEMAaTHYECKUN
HOIXOM.

KiawueBble ci0Ba: W3paniIbCKO-MpaHCKash BOWHA, THOpUIHAs BOWHA, THIEP3BYKOBas
OaymmncTUYecKas pakera, ucrpeourens F-35, kubeparaka

Abstract
Analysis of the application of modern weapons in the Israeli-Iran war
Yashar Karimov

The article examines the combat use of modern weapons in the Israel-Iran war, the successes
achieved through their use, as well as the strategy and combat tactics employed during the war between
two countries that do not share land, air, or maritime borders. The paper analyzes features of the
operation of the Israeli Air Force, conducted jointly with other branches of military, as well as the role
of hypersonic ballistic missiles used by the Iranian Armed Forces during the war. The course of the
conflict between two countries without a shared state border - characterized by the use of combat aircraft
and multi-purpose UAVs on one hand, and ballistic missiles and strike UAVs on the other — is also
examined. In addition, the role of high-precision weapons and artificial intelligence in modern warfare,
including their use in cyber and space domains, is explained.

The main purpose of the research work is to analyze the features of the use of high-precision
weapons in the Israeli-Iranian war and the emerging combat tactics. Accordingly, the study sets the
following objectives: to determine the capabilities of modern weapons models in the armament of the
Israel Defense Forces and the Iranian Armed Forces; to assess their strengths and weaknesses; to
determine the role of different types of troops in a conflict between two countries without shared state
borders; and to evaluate their influence on the emerging combat tactics, as well as the role of other
factors affecting hybrid warfare.

As a result, the analysis of the Israeli-lranian war shows the growing demand for the application
of advanced technology, artificial intelligence, and modern weapons, as well as their increasing role as
the primary instruments of warfare. In conclusion, the combined use of combat aircraft, multi-purpose
UAVs, hypersonic ballistic missiles, cyber forces and satellites in the armament of the armies of both
countries greatly affects the outcome of operations and the combat tactics of modern wars. The method
of comparative analysis and a systematic approach were used in the preparation of the article.

Keywords: Israel — Iran war, hybrid war, hypersonic ballistic missile, F-35 fighter jet, cyber attack
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ALI TOHSILDO AKADEMIK LIiDERLiYIN MOTIVASIiYA VO
TOSKILATI EFFEKTIVLIYIN ARTIRILMASINA TOSIRI
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Xiilasa. Moqalodo ali tohsildo insan kapitalinin shomiyyati vurgulanaraq onun toskilati
effektivliyin inkisafinda miihiim rolu qeyd edilmisdir. Ali tohsilin idars olunmasindaki yeni
yanasmalarda artan tendensiya yiiksok demokratik miihitin yaradilmasini, liderliys ortag bir masuliyyat
Kimi baxilmasin1 Vo geyri-morkozlosdirilmis qorar gebuletms prosesinin tomin olunmasinin 6na
cokildiyi vurgulanmisdir. ©lava olarag, daxili va xarici miihit arasinda sobaklogmonin dostokloanmasi,
professor-miiallim heyatinin pesokarliginin artirilmasi, keyfiyyotli todris, giiclii idarsetma, maliyys
fondunun artirilmasi, talobs vo valideyn momnunlugu, mazunlar iigiin iso diizelmok imkanlarinin
yaradilmasi togkilatin foaliyyatinin somaralilik gostraricilori sirasina daxil edilmigdir. Daxili va xarici
motivasiya amillori nazardon kegirilmis vo onlarin har ikisinin mévcud oldugu bir miihitin
yaradilmasinin shamiyyati 6na ¢okilmisdir. Mogalods akademik liderliyin toskilati effektivliys tosirinin
miixtalif nozari modellori arasdirilmis vo onlar asasinda tohlillor aparilmisdir. Akademik rahbarin
novlori, onlarin xisusiyyatlori vo faaliyyat istigamatlorinin tohlili ali tohsil miiassisasinin konkret
maqsad Vva ya naticalarinin alds olunmasinda miihiim faktor olmasi, xiisusilo geyd edilmisdir.

Acar sozlor: akademik liderlik, togkilati effektivlik, motivasiya, akademik salahiyyat, professional
inkisaf, omokdasliq

Giris

Miiasir dovrds insan kapitalinin maliyys va fiziki kapitali ovaz etdiyi siiratlo inkisaf edon global
miithit méveuddur [1, s.39]. Beyin giicii sayilan intellektual kapital uzunmiiddstli doyisikliklor va
iraliloyislor Giglin biitiin comiyyatlorin siitunu hesab edilir. Belslikls, ali tohsil miiassisalori 6z resurs vo
imkanlarin1 yenidon qurmagla, dayison ehtiyac va gozlontilori nazardan kegirmoklo, hamginin sonaye
ilo, sirkatlorla, dovlatlo va s. omokdasliq etmoklo miiasir taloblara cavab veran asas institusional subyekts
cevrildi. Miiasir dovrda universitetlor bilik vo innovasiya istehsalinda vo yayilmasinda miixtalif giiclor
torofindon gaynaglanan maneoslora rast golir. Qloballasma, IKT-nin inteqrasiyasi, miixtolif siyasi
tohdidlor vo XXI asrin talablori, omok bazarmin sonayelogmasi universitetlorin idaragiliyini daha yiiksok
standartlarla bagli missiyalarini yenidon nazordon kegirmays Vo yerinoa yetirmoys sovq edir. Buna goro
do, onlar global tosabbiislor irsli siirliir vo dyronmos auditoriyasinin miixtalif ehtiyaclarma vo amok
bazarinin taloblorino uygun olaragq beynslxalg saviyyays uygunlasdirilmis genis programlar togdim
etmoklo regional rolundan konara ¢ixirlar.

Tadris va talim prosesinin ohato dairasinin genislonmasi noaticasinds universitetlorin professor-
miallim heyatinin hazirliq saviyyasinin, programlarin mazmun va struktur keyfiyyatinin va talobalorin
akademik nailiyyatlorinin nozoros alinmast gozlanilir. Ali tahsilin beynalmilallogmasi prosesinin miiasir
toloblarina cavab vermoak magsadilo professor-miiallim heyati 6z tadris faaliyyatini sistemli sokildoa tohlil
etmoli, miiallim effektivliyinin vo beynolxalq rogabst gabiliyystinin artirilmasi {igiin davamli pesokar
inkisaf imkanlarindan faydalanmalidir.

Ohomiyyatli sokilds nozaro alinmali olan ndvbati masalo haddindan artiq siibuta asaslanan
molumatlara ¢ixis, biliklorin gatdirilmasi va Gtiiriilmasi, homginin 6yronma va tadrisds genis imkanlar
toklif edon IKT-nin inteqrasiyasidir. IKT-nin tokmil va artan tatbiglori laboratoriyalar avozine gonastcil
simulyasiya metodlarindan istifads etmoklos yaradici va innovativ tadgigatlardan slava, iistiinliik ds olda
etmok niyyotindodir. Bununla borabor, IKT-don istifado universitetlor arasinda omokdashgi genislondirir
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vo onlara miixtalif layiholor tizorinds islomays vo olave Xorclori azaltmaga imkan verir [2, s.38].
Sabokalosmanin shomiyyati ortaq magsad va diqgsti konkret naticays, garsiligh dialoga, smakdasliga
Vo davamli inkisafa nail olmaqda foal istiraka yonaldir. Universitetlorin strategiyasindan asili olarag,
yaranan miirakkab problemloarin birgs halli tigtin regional, milli va global smokdasliq niimunalari yiiksok
prioritet toskil edir. Bacariglar inkisaf etdirmok va bilik asrinin ingilabi ¢cagirislarina cavab vermok tigiin
ali tohsil miiassisalori planlasdirma, idaroetms tigiin strateji plani vo toskilati proseslari yenidan nazordan
kegirmalidir. Belalikls, ali tahsil siyasatinds idaroetmo balansli olmagi vo ortaq mogsadlori inkisaf
etdirmayi, rohbarlik vo professor-miisllim heysti arasinda timumi raziligi tolob edir. Tohsil siyasati
akademik azadlig madoaniyyati va kollektiv gorar gobuletmo prosesi yaradan idaroetmo va liderlik
bacariqlarinin artirilmasini 6n plana gakir.

Oyronmo ilo Oyrotma arasindaki  olagenin  uygunsuzlugu universitetlorin - golocayinin
formalagmasinda digar bir maneadir. Onlarin uzunmiddotli magsadlori talobayoniimlii, sorfali, 6miir
boyu 6yronmo, interaktiv vo amokdasliq miihitini togkil edon vo rogomsal dévroe uygun olan 6yronma vo
todris imkanlarin1 miiayyan etmokdir [1, s.48]. Ali tohsil siyasati comiyyatin fasilosiz inkisafina t6hfs
vermak va davamli tohsil ehtiyaclarint 6domak ii¢iin todgigat azadliginin artirilmasina vo yiiksok
keyfiyyatli tadriss tistiinliik verir. ©lavs olaraq 6miir boyu tohsil yanagmasi biitiin miiassisalori mévcud
institusional voziyyato yenidon baxmaga vo boyiiklorin bacariq vo biliklorinin yenilonmasini va
tokmillagdirilmasini toklif edon davamli 6yranmoni tosviq etmays cagirir. Belalikls, tohsil vo akademik
programlar tonqgidi diistiinmoa gabiliyyati, yaradiciliq, asaslandirma vo analitik bacariglar baximindan
orijinal bacariglar1 tokmillogdirmok Vo todgigatlar1 ohato etmok, isiglandirmaq vo onun naticalarini
institusional proseslorin ayrilmaz hissasi kimi togqdim etmok tigiin tortib edilmalidir.

Bu miirokkob vo dinamik miihitdo ali tohsil miiassisolorinin uguru yalniz maddi vo texniki
resurslardan deyil, insan amilinin, xisusilo akademik heyotin motivasiya soviyyasindon va liderlik
keyfiyyotindon bilavasito asilidir. Akademik liderlik professor-miisllim heyotinin potensialinin
reallasdirilmasi, daxili vo xarici motivasiya mexanizmlorinin balanslagdirilmasi, kollektiv qorar
gabuletmo moadeniyyatinin formalagdirilmasi vo toskilati magsadlore yonalmis birgs foaliyyatin togkili
baximindan miihiim idaroetmo aloti kKimi ¢ixis edir. Bu baximdan, akademik liderliyin motivasiya
amillori vo togkilati effektivliklo garsiliqli olagasinin aragdirilmasi ali tohsilin idaro olunmasinda nazori
vo praktik ohomiyyat kasb edir.

1. Akademik liderlik

Miiasir dovrda ali tohsilds tadrisin keyfiyyatini yiiksaltmoys, elmi tadqiqatlar1 togviq etmays va
akademik miihiti inkisaf etdirmoys yonolmis liderlik akademik liderlik adlanir. Akademik liderlor
professor-miiallim heyatini imumi mogsado nail olmaq tglin havaslondirmali, ruhlandirmali,
istigamatlondirmali va rohbarlik etmalidir. Gmelch-o gora akademik lider ilk ndvbada biitiin ardicillarini
bir araya toplamali, sonra har bir tizva isi neca yerina yetirmok barada gostarislor vermali vo nahayat,
qarstya qoyulan mogsadlora sarbast sokilda cata bilmokds tolob olunan tapsirigi yerina yetirmok tigiin
solahiyyat vermoalidir [3, s.5]. Akademik liderlarin foaliyyati sahasindo miixtolif maraqli toraflorin
(miallim-professor heyati, talobalar, tohsil siyasotcilori vo s.) mévcudlugu onlarin hor birina fordi
yanasma Vo onlarla daha somarali amokdasliq etmak bacariginin vacibliyini ortaya ¢ixarir. Bunun tig¢iin
da rohbar magsadlarinin na oldugunu, nays nail olmaq istadiyini va digar insanlarla iinsiyyasti diizgiin
qurmagi Vo onlarin vasitasils istadiyi magsadlors ¢atmagq ti¢iin necs say gostaracayini bilmalidir.

Akademik liderliyin markazinds akademik isin istigamati vo noazarstindon daha ¢ox akademik
dayarlor va prinsiplor dayanir [8, s.14]. Bu ciir liderlik biirokratik nazarst miihitindon forgli olaraq
kollektiv, is¢i heyatin qarsiliglh doastayi, Qgorarlarin raziliq vo miizakiro asasinda gobulu ilo hoyata
kegirilir. Umumiyyatla, liderliyin inkisafinda digget fordin 6ziindon baslayir, sonra toskilati konteksta
kegir. Bununla tohsil moanzarasini doyisdirmok, akademik is¢i heyatin liderlik bacariglarindan istifado
etmok vo golacok nasil miollimlarimizin liderlik bacariglarii inkisaf etdirmok imkani1 verir.
Universitetlorin idaro olunmasinda yeni g¢agirislar akademik is¢i heystin do colb olunmasi fikrini
dastakloyir, ali tohsilin biitiin saviyyalorinda bu heyatin va talobalorin dastayi, homginin onlarin calb
edilmasi akademik liderliyin ayrilmaz hissasina gevrilir.
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Liderlik tokca iyerarxiya tizorinds rahborliys asaslanmir, 0, fordi vo kollektiv saylari birlosdirib
ortaq moagsadlors ¢atmagq ti¢iin formalasan bir prosesdir. Belo ki, liderlik konsepsiyas1 ham rohbarlik
etmoyo can atan liderin, ham ds arxasinca getmayi secanlarin gozlontilori, ehtiyaclari va istoklorini shato
edir [4, s.2]. Belaliklo, ali tohsilds liderlik konsepsiyas: vahid magsads xidmat edan soxslor arasinda
omokdasliq kimi xarakterizs edilo bilor. Akademik liderin rolu vo funksiyalari miiasir dovrds ali tohsil
miossisalorinin - miivafiq bolmalorini vo ya sahslorini  transformasiyaya uygunlasdirmaq tigiin
istigamatlondirmoalidir.

Ali tohsildo miikemmoalliys nail olmag, tadris vo talimin idars edilmasi, todgigat, innovasiya va
digor ali tohsil miiassisalori ilo olage kimi mogsadloro nail olmaq tiglin sistemli yanagsma osas
foaaliyyatdir. Son illords ali tohsils, xiisusan do tohsilalanlarin bilik vo bacariglarinin tokmillogdirilmasi
tigtin professor-miiallim heystino lazimi resurslarn ayrilmasi, ali tohsildo innovasiyalara dostok
texnologiyalar1 da daxil olmagla pesokar inkisafi tomin etmok tizra sarmays qoyulmusdur. Liderliyi ali
tohsilin markazinds saxlamagin bir yolu tartib vo toqdim etdiklari programlarda yenilik¢i Vo yaradici
olmaga imkan veron liderlik bacariglarima malik akademik kadrlar1 inkisaf etdirmoakdir. Bu da 6z
novbasindo, togkilatda doyisiklik, yronma va inkisafa gatirib ¢ixarir. Yani fordlor tokca soxsi soviyyada
deyil, ham do 6z inkisaflarini toskilati doyarlor va prinsiplor ilo uygunlasdirmahdirlar [6, s.19]. Bu
istigamotdo atilan addimlardan on asasi togkilati neca inkisaf etdirmok ticiin yiiksok saviyyali heyatin bir
araya gotirilmasi olur. Ali tohsil miiossisalorinin akademik heyati liderlik potensialina sahib olub
homkarlarina todris programlarinin hazirlanmasinda yenilik¢i olmaq imkanlarinin reallagsmasina doastok
olur. Bu istigamoatds aparilan arasdirmalarda ilk novbads doayisdirici liderlik nazariyyasi vurgulanmigdr.
Belo nazariyys ali tohsil miihitinds foaliyyat gostoran biitiin maraql toroflorin maraq vo goézlontilorini
nozoro almali, onlarin faal istirakini tamin etmoli, hamginin ilhamverici bir konseptual ¢argivo Kimi ¢ixis
etmolidir. Eyni zamanda doyisdirici liderlik yanagmasi ali tohsil miihitinds shomiyyatli olub anonavi vo
yeni liderlik anlayislart arasinda korpii rolunu oynayaraq liderlor vo onlara tabe olan heyat arasinda
qarsiligl alagoloro diggst yetirir. Bununla da akademik liderlor 6z naticalarinin keyfiyyatini yiiksaltmok
istayirlorsa, akademik miihitin dinamik va daim doyison olmasini tamin etmoalidirlor [6, s.18].

2. Akademik liderin taskilati effektivlikliya tasiri

Akademik liderin toskilati effektivlikliys miisbot tosirindon danisdigda bir ¢ox nozari modellori do
nozardon kegirmok olar. Onlardan biri do natico modelidir ki, naticalora vo ya magsadlors nail olmani
toskilatin effektivliyinin 6l¢iilmasinds faydali meyar hesab edir. Steers, Richard M-in (1977) tohlillarina
g0ra, son naticalor va ya togkilatda hoyata kegirilon proseslor toskilati effektivliyin 6l¢tilmasinds istifads
oluna bilor. Bu yanagma daxili togkilati proses olaraq taninir. Resurs Modeli togkilatin effektivliyini,
daxili vo xarici miihit daxil olmagla, otrafi ilo neco qarsiligh slage saxlamasinda vo magsadlors nail
olmasinda resurslarin neca aldo etmasinda goriir [5, s.3].

Togkilati somaralilik tohsilalanin inkisafi baximindan da 6lgtilmalidir. Bels ki, effektiv akademik
miiassisanin xiisusiyyatlorini tohsilalanlarin miihiim bacariqlara yiyslonmasi, uguru va inkisafi, 6yronma
hodoflori, giiclii madoniyyst vo niifuzlu akademik liderlik kimi meyarlarla miioyyon etmok olar.
Cameron (1978) toskilati effektivliyin ¢coxolgiilii saho oldugunu geyd etmis Vo onu 6lgmok tigiin tok bir
modelin istifads edilo bilmayacayini vurgulamis, yuxarida geyd olunan gostaricilora resurslarin aldos
edilmasi va onlarin samarali istifadasini do slava etmisdir [5, s.3]. Bundan alavs, har hansi taskilati
effektivlik meyarlarini1 segmoazdon avval kontekst faktoru nazors alinmalidir. Ciinki 6lkadon asili olaraq
kontekst doyisir, belo ki, agar bir amil diinyanin bir hissasinds ugur qazanirsa, digar hissasinds faydasiz
ola bilar.

3. Motivasiya

Motivasiya magsadyodnlii davraniglart harokoato gatiran, istigamatlondiron vo qoruyan proses kimi
miioyyan edilo bilor. O, tohsil miiassisssinin qarsiya qoyulmus mogsads catmasinda osas psixoloji
faktorlardan biridir. Effektiv lider insan resurslarina digor resurslardan daha ¢ox doyar verarak isgi
momnunlugunu artira bilor. Akademik heyatin daxili motivasiyasimin giiclii olmasmin vurgulanmasi
onlara xarici hovaslondirici faktorlarin tamin edilmomasi anlamina galmir. Bels ki, McKeachie (1997)
torofindon aparilan arasdirmaya goéra, muoallimlarin yeni bacariglar oxz etmok va biliklor dyranmok
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imkani oldugda daha az is yiikii goyulanda, komaklik gostarands, tabeliyinds olan iscilar, rahbar is¢ilor
vo hamkarlar tarofindon toqdir olunanda vo pesokar muxtariyyst gordiikds 6zlorini daha ¢ox mamnun
hiss edirlor [5, s.4]. Arasdirmalara gors, is¢i heyatin movcud bacariglarint yenilomak va ya yenilarini
Oyronmays komok edon miixtalif tolim imkanlar1 da vacib motivasiya amillorindan biridir. Akademik
heyatin momnunlugunu formalasdiran asas amillora isin Ozlinlin mozmunu, gostarilon faaliyyatin
taninmas1 Vo giymatlondirilmasi, eloco do verilon moasuliyyst soviyyasi vo digar daxili motivasiya
faktorlar1 daxildir. Bels ki, naraziliga sabab olan amillor asasan iso Xarici xarakter dasiyir vo idaroetmoa
siyasati, omoak haqq1 vo ya omok haqqu sistemi, is soraiti, habels is miihitindo mévcud olan miinasibatlarlo
olagadardir. Beloliklo, effektiv liderlor daxili vo xarici amillor arasinda balans yaradacaq bir miihit
formalasdirmalidirlar [6, s.6].

Akademik liderliyin istigamatlori

Liderlor miixtalif liderlik tislublarina malik olurlar. Fargli toskilatlar fargli liderlik iislublar tolob
edir vo toskilatdan asili olaraq doyiso bilir. Yoni lider hoyati boyu sabit iisluba malik olmamali,
situasiyalara va kontekstlara uygun olaraq tislubunu dayigmalidir. Buna gors situasiya liderliyi anlayisi
cox genis yayilmigdir [6, S.15].

Bir ¢ox todqigatgilarin fikrinca, ali tohsil sisteminin isciloring istadiklari kimi 6z isini somarali
yerina yetirmok tigiin muxtariyyat (tam pesokar azadliq) lazimdir [5, s.5]. Buna goro do effektiv lider
toskilatlarin daxilinds va ya xaricinds togkilatlar1 yarana bilacok miixtalif doyisikliklors uygunlasdirmaq
Vo ya gobul etmoak iiciin onun motivasiya vo tesiredici salahiyyatlorindan istifado eda bilmalidir.
“Akademik rohbarlik” anlayisi Ramsden (1998) tarafindan elms daxil edilmis vo 0, ali tohsilds liderliyin
asagidaki xiisusiyyatlora malik oldugunu geyd etmisdir [5, S.5]:

— tohsilda liderlik — lider todris ideyalarii togqdim etmayi, toskilatinda todgigat madaniyyatini
inkisaf etdirmoyi bacarmalidir. Tohsil lideri kimi bilikli vo bacariqli olmali, homkarlar: ilo qarsiligh
alagalor qurmali, magsadlora nail olmagq tigiin komanda qurucusu va komanda lideri kimi ¢ixis etmali,
ardicillarina lazimi resurslar togqdim etmolidir [7, s.6];

— todgigatda liderlik — lider 6z todgigat niimunslorini yaratmali vo sobokalosma vasitasilo
naticalarini paylasmali, tadgiqatlarin aparilmasi tigiin is¢i heyati motivasiya etmayi bacarmalidir;

— idaraetmada liderlik — lider omokdasliq vo motivasiya yaratmali, adamlari ruhlandirmali, aydin
moaqsadlor qoymali, onlar1 aydin sokilda ifads etmali va ¢atin magsadlars ¢atmaga ¢alismalidir. ©lava
olarag, o, agiqliq, etimad vo dostok miihiti, adalotli vo somorali idaroetms yaratmali, yoni tapsiriq vermali
Vo onlar1 togkil etmoali, faaliyyatin inkisafi va insanlarin amayinin doyarlondirilmasins ¢alismalidir. Yani
akademik lider 6z isini, foaliyyatlori vo amaliyyatlari, ham do insanlar1 diizgiin idars etmalidir [7, s.7].

Akademik liderlik —» Xarici amillar — Ali tahsilds Taskilati

: , effektlik
v v |

Tahsil liderliyi . v
i Motivasiya Tslaba
A 4

Tadaiqat liderliyi 3 i
y isci heyatin mamnunlugu

idaraetma liderliyi Daxili amillar

Sakil. Ali tahsilde akademik liderlik, motivasiya amillari va
taskilati effektivlik arasindaki alaga modeli

Akademik liderlik ali tohsil miiassisalorinds hom tohsil, hom do todgigat vo idaroetms
foaliyyatlorinin istigamotlondirilmasinds miihiim rol oynayir. Tohsil, todgigat va idaraetma liderliyinin
effektivliyi daxili vo xarici amillorin tosiri altinda formalasaraq fordi vo toskilati motivasiyanin
Saviyyasina birbasa tosir gostarir. Motivasiya talabaloarinin tohsil prosesine miinasibatini va is¢i heyatin
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momnunlugunu miiayyan edon asas amillardan biri kimi ¢ixis edir. Bu proseslorin garsiligli tasiri ali
tohsil miiassisalorinds toskilati effektivliyin yiiksaldilmasing, institusional mogsadlorin daha samorali
sokilda hayata kegirilmasina vo davamli inkisafin tomin olunmasina sorait yaradir. Bu alagalor sokilda
konseptual model formasinda iimumilogdirilmisdir.

Natica

Mogaloads liderin 6z tabeliyinds olan heyati qarsiya qoyulan konkret magsad va ya naticanin aldo
olunmasina yonaldon ruhlandirict mithiim faktor oldugu vurgulanir. Liderlik hovaslondirmak, ugur
gazanmagq tiglin basqalarina tasir etmok va yonlondirmok bacariglarini comloyan sanatdir. Aragdirmanin
noticasi olaraq geyd etmok lazimdir ki, akademik liderlik yalniz inzibati idarsetma funksiyasi ilo
mohdudlagmir, eyni zamanda tohsil, todqiqat vo idaroetma proseslorini integrasiya edon strateji vo
naticoyoniimlii foaliyyat sahasidir. Bununla yanasi, moagalods toskilati effektivliyin 6l¢iilmasinda
tolobalorin soxsi, pesokar vo akademik inkisafi, professor-miiallim heyatinin mamnuniyyati, daxili vo
xarici motivasiya amillori arasinda tarazligin tomin edilmasi vo amokdasliq moadaniyyatini giiclondirmasi
toskilati somoraliliyin osas sortlori kimi c¢ixis edir. Aparilmig arasdirmalarin  noticasi tohsil
programlarinin hazirlanmasinda professor-miisllim heyatinin solahiyyatlorini artirmaq, demokratik
miihitin yaradilmasini, kollektiv garar gobuletmani, akademik muxtariyyatin qorunmasini va liderliya
ortaq mosuliyyot Kimi yanagmani zoruri edir. Belo ki, ilkin olaraq ehtiyaclarin, gozlontilorin vo
resurslarin tohlilinin nazars alindigi geriys dogru planlama yanasmasini totbiq edorak yeni imkanlar va
hallar toqdim etmok tiglin onlar1 hazirliq prosesine daxil etmok lazimdir. Magalonin digor mogsadi ali
tohsil miiassisalorinde amokdasliq vo sobokalosmonin oshamiyyatini 6n plana ¢okmok, yeni bilik va
bacariq yaratmaq vo boliismak, keyfiyyat, yiiksok standartlar1 yaratmaq ve miihiim dayarlari gorumaq
funksiyalarini isiglandirmaqdir. Bununla bels, liderlik, smokdasliq va sabokalosma giiniimiiziin getdikca
artan cotinliklorini aradan qaldirmaq va basoariyyatin {izlosdiyi problemlori hall etmok tigiin giiclii
vasitolor olmalidir. Natico etibarilo, bu moqalads toqdim olunan akademik liderlik, motivasiya amillori
va togkilati effektivlik arasindaki qarsiliqli alagolor konseptual model vasitasils sistemloagdirilmis vo ali
tohsil miiassisalorindo davamli inkisafin tomin olunmasi {iglin bir-biri ilo qarsiligh slagads olan asas
amillor Kimi togdim olunmusdur.

Istifads edilmis adobiyyat siyahis

1. Hirsch, W.Z. Challenges facing higher education at the millennium / W.Z.Hirsch, L. E.Weber,
W.Z Hirsch [et al.] // American Council on Education & Oryx press — Arizona: — 1999. ISBN-1-57356-
293-9, — 220 p.

2. De Boer, H. An analysis of trends and perspectives in higher education and research:
Adviesraad voor het Wetenschapsen Technologiebeleid / H.De Boer, J.Huisman, A.Klemperer [et al.] //
The Hague, — 2002. Ne 28 (5), — 182 p.

3. Gmelch, W.H. Five Skills for Becoming a More Effective Team Leader // — Washington:
International Conference for Community College Chairs, Deans, and Other Instructional Leaders, —
1994. ED 368 412, — 12 p.

4. Koen, M.P., Bitzer, E.M. Academic leadership in higher education: A “participative”
perspective from one institution. Academic Leadership // — Kansas: The Online Journal, — 2010. Ne 8(1),
-8p.

5. Siddique, A. Impact of academic leadership on faculty's motivation and organizational
effectiveness in higher education system / A.Siddique, H.D.Aslam, M.Khan [et al.] // International
journal of academic research — Bahawalpur: — 2011. Ne 3(3), — 8 p.

6. Fisher, E.A. Motivation and leadership in social work management: A review of theories and
related studies // — Philadelphia, Pennsylvania: Administration in social work, — 2009. Ne 33(4), — p.
347-367.

130



Milli Tahliikasizlik va Harbi Elmlar — National Security and Military Sciences
_ _ Ne1(12) /2026
HORBI NOZORI ELMLOR MILITARY THEORETICAL SCIENCES

7. Gmelch, W.H. The development of campus academic leaders // — Statesboro, Georgia:
International Journal of Leadership and Change, — 2013. Ne 1(1), — 7 p.

8. Copeland, M.K. The emerging significance of values-based leadership: A literature review // —
Virginia Beach, Virginia: International journal of leadership studies, —2014. Ne 8(2), — 105 p.

AHHOTaNuA
Biansinue akaeMn4ecKoro JujaepcTsa Ha pa3BUTHE MOTHUBALMH U
OPraHM3annuoHHO 3(PPeKTUBHOCTH B BhICHIEM 00Pa30BaHUU
Yuuek bagaioBa

B crarbe noguepkHyTa Ba)KHOCTh Y€I0BEYECKOT0 KalKuTaia B BbICIIEM 00pa30BaHUU M OTMEUYEHA
€ro Ba)kKHasl pOJib B PA3BUTUHU OPraHU3aMOHHON 3(ekTrBHOCTH. BBUIO IOJUYEPKHYTO, YTO pacTylas
TEHJEHIMsI HOBBIX II0/IXOJIOB B YIIPAaBJIEHUHM BBICIIUM 00pa30oBaHHMEM IIOJYEPKHBAET CO3JlaHUE
BBICOKOJIEMOKPAaTUYECKOW Cpelpl, paccMaTpuBasl JHAEPCTBO Kak oOOIIyI0 OTBETCTBEHHOCTh H
o0ecrieunBasi A€LEHTPAIN30BaHHBIN MTpolecc NpUHATHA perieHuil. Kpome Toro, B uncio nokasarenen
3 PEKTUBHOCTH JEATEILHOCTH OpPTraHU3allMi BXOAAT MOJNJCpPKKA CBS3€H MEXIy BHYTPEHHEU W
BHEIIIHEH cpeqoi, mpodeccuoHanu3anus npopeccopcko-npernoaaBaTesibckoro cocraBa, KaueCTBeHHOE
NpEenoJiaBaHue, CHIBHBIA MEHEKMEHT, yBEIHMYeHUe (UHAHCOBOTO (OHIA, YIOBIETBOPEHHOCTH
CTYACHTOB U pOJAUTEINIEH, MPEeJoCTaBIEHUE BO3MOKHOCTEH TPYAOYCTpONCTBAa BbIYCKHHKaM. bbuin
PACCMOTPCHBI BHYTPCHHNUEC U BHCINHUC MOTUBAIVIOHHBLIC Ct)aKTOPI)I M NOAYCPKHYTA BAXKHOCTH CO3daHUA
cpezbl, B KOTOpOil OHM 00a CyIIecTBYIOT. B craThe ucciesoBaHbl pa3inyHble TEOPETUUECKHE MOJEIN
BJIMAHUA aKAaACMHUYCCKOr'o JMACPCTBA HA OPTraHU3allMOHHYIO 3(1)(i)CKTI/IBHOCTI) M Ha UX OCHOBC ITPOBCACH
a”Hanmu3. Oco00 OTMEUEeH aHaJIW3 TUIOB aKaJEeMUYECKUX JIUIEPOB, UX XapaKTEPUCTUK M HaIpaBIeHUN
JACATCIIbPHOCTH KaK BayKHBIN (1)aKTOp JOCTHIKCHUS KOHKPCTHBIX ueﬂeﬁ HJIN PE3YJIbTATOB ACATCIILHOCTU
BY3a.

KuroueBble cjioBa: akaieMU4ecKoe JTUAEPCTBO, OpraHu3alMoHHAst 3P PEKTUBHOCTD, MOTHBALIMS,
aKaJieMU4eckas KOMIETEeHTHOCTb, MPO(ECCHOHATIBHOE PAa3BUTHE, COTPYAHUYECTBO

Abstract
The impact of academic leadership on the development of motivation
and organizational effectiveness in higher education
Chichak Badalova

The article emphasizes the importance of human capital in higher education and notes its important
role in the development of organizational effectiveness. It was emphasized that the growing trend in the
new approaches in the management of higher education emphasizes the creation of a highly democratic
environment, viewing leadership as a shared responsibility, and ensuring a decentralized decision-
making process. In addition, supporting networking between the internal and external environment,
professionalizing the professor-teaching staff, quality teaching, strong management, increasing the
financial fund, student and parent satisfaction, and providing job opportunities to graduates are included
among the efficiency indicators of the organization's activity. Internal and external motivational factors
were considered and the importance of creating an environment where both of them exist was
highlighted. In the article, various theoretical models of the influence of academic leadership on
organizational effectiveness were investigated and analyses were conducted based on them. The analysis
of the types of academic leaders, their characteristics, and directions of activity was especially noted as
an important factor in achieving the specific goals or results of the higher education institution.

Keywords: academic leadership, organizational effectiveness, motivation, academic competence,
professional development, cooperation
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HORBI KOSFIYYATCILARDA KOQNITiV BACARIQLARIN VO EMOSIONAL
DAYANIQLIGIN FORMALASDIRILMASI: AZORBAYCAN TOCRUBOSI
VO MUASIR TOTBIQLOR
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Xiilasa. Horbi kosfiyyat foaliyyati yiiksok stresli, informasiya va kasfiyyat molumatlari ilo zoangin,
homginin hayati riskli amaliyyat soraitinds hayata kegirilir. Bu soraitds horbi kosfiyyatcilarin omoliyyat
effektivliyini tomin etmok {igiin kognitiv bacariglarin (Situasiyani real vaxtda diizgiin doyarlondirms,
analitik-intuisiya osasli gorarverms) vo emosional dayanighg@mn mogsadyonlii, planli sokildo
formalagdirilmas1 vacibdir. Moagalonin mogsadi Azarbaycanin harbi tocriibasi fonunda bu psixoloji
amillorin formalasdirilmasina dair optimal metodoloji yanasmalar1 tohlil etmokdir. Todgigat noazari-
analitik tohlil vo Voaton miiharibasi tocriibasinin timumilosdirilmasi metodlarina osaslanir. | Qarabag
miiharibasi vo 44 giinliik Vaton miitharibasi gostardi Ki, doyiis seraitinds kesfiyyatgiin kognitiv ¢evikliyi
vo emosional sabitliyi omoliyyatlarin ugurla hoyata kegirilmasinds halledici rol oynayir [1]. Homginin
fordi vo qrup dinamikasi, miiasir texnologiyalarin totbigi, madoni kontekst vo risk faktorlart
kosfiyyatginin performansina birbasa tosir gostorir. Isin elmi yeniliyi ondan ibaratdir ki, horbi
kosfiyyatcilarin hazirliginda kognitiv-emosional dayanigliligin inkisafi tigtin milli horbi-tarixi tocriiboni
nozars alan inteqrasiya edilmis psixodiagnostika vo tolim programinin zoruriliyi osaslandirilir. Natico
etibarilo, harbi kosfiyyatcilarda kognitiv bacariqlarin vo emosional dayaniqligin paralel inkisafi
omoliyyat effektivliyinin artirilmasi Gigiin strateji shomiyyoat dasiyir. Totbigi shamiyyati iso toklif olunan
yanagsmanin harbi tohsil miiessisolorinin miivafiq tolim programlarina daxil edilo bilmosidir. Bu
bacariqlarin formalasdirilmasi yalniz planl talim va tacriibays osaslanan yanasmalarla miimkiin olur.

Acar sozlar: horbi kosfiyyat, kognitiv bacariglar, emosional dayaniqliliq, stres, panika,
simulyasiya

Giris

Horbi kosfiyyat foaliyystinin strategiya vo taktikada rolu miiasir doylis omsliyyatlarinin
miirokkablogsmasi fonunda xiisusi aktualliq kasb edir. Harbi kasfiyyatcilar pesokar faaliyyatlori boyu
ekstremal soraitlora — informasiya yiikiine, geyri-miiayyanliys, fiziki tiikonmays vo hoyati tohliikoya
moruz galirlar. Miiasir miiharibalarin, xiisusila da hibrid doyiis amoliyyatlarinin dinamikliyi va gorar
gobul etmok {igiin ayrilan vaxtin koskin azalmasi kosfiyyatcilarin yiiksok kognitiv bacariglara vo
sarsilmaz emosional dayanigliliga sahib olmasini tolob edir [2].

Bu kontekstds, doyiisiin naticasi yalniz texniki istiinliikdon deyil, hom do harbi qulluggunun
psixoloji hazirliginin darinliyindon asilidir. Azarbaycan Respublikasinin Prezidenti, Silahli Qiivvalarin
Ali Bas Komandan1 conab ilham Bliyev bu mahiyyati dogiq ifads edorok geyd etmisdir: “On miiasir
silahlar belo, giiclii iradali, vatanparvar, pesakar, déyiis ruhu yiiksak olan asgar gadar vacib deyil” [3].
Bu fikir hoarbi personalin manavi-psixoloji keyfiyyatlorinin texnoloji iistiinliiklo eyni saviyyado
dayanmasini osaslandirir.

“Azorbaycan Ordusunun 44 ginliik Vaton miiharibasinda  qazandigi  zafor,  horbi
Kasfiyyat¢ilarimizin yiiksak doyiis hazirligi, manavi-psixoloji dayaniqligi, pesokar faaliyyati, elaco da
Kasfiyyat bolmalarinin uguriu amoaliyyatlar: sayasinda miimkiin olmugdur. ” [4]. DOylis tocriibasi gostordi
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ki, kosfiyyatcinin uguru informasiya yiiklonmosi, vaxt tozyiqi vo hoyati tohliiko altinda situativ
fargindaliyi itirmadan no godar samarali gorar vera bilmasindan asilidir. Bu tocriiba Kosfiyyatgilarin
psixoloji hazirligmna integrasiya edilmis, milli vo psixofizioloji osaslara soykenan yeni tolim
programlarinin hazirlanmasi zaruriliyini ortaya qoydu.

Todqigatin aktualligi Kosfiyyateilarin yiiksok psixoloji dayanigliliginin miihariba soraitinds
molumatlarin dagiq toplanmasi Vo tohliikasizlik qorarlarinin vaxtinda gobul edilmasinds kritik rol
oynamasi ila sartlonir [5]. Bu magalonin magsadi isa harbi kasfiyyat foaliyyatinds kognitiv bacariglarin
vo emosional dayanigliligin Kritik shomiyyatini tahlil etmak va yerli harbi psixoloji tacriibays asaslanan
optimal talim modellarini toklif etmoakdir.

sas hissa

Miiasir mitharibalor getdikco daha ¢ox informasiya intensivliyi, siiratlo doyison vo yiiksok riskli
amoliyyat miihitindo hayata kegirilir. Bu realliq horbi kesfiyyatgilar tiglin yalniz fiziki hazirligin deyil,
hom da kompleks psixoloji hazirligin — kognitiv ¢evikliyin, emosional stabilliyin va stress davamliligin
— strateji ohomiyyatini artirir [6]. Horbi kosfiyyatin mahiyyati yiiksok doracada geyri-miioyyanlik,
informasiyanin mahdudlugu, vaxt tozyigi vo diismanin niyyatini gabagcadan toxminetmos ilo xarakterizo
olunur [7]. Bu sobobdon kasfiyyatginin gorarvermo gabiliyyati, situativ forgindaliyi vo emosional
Ozlinonozarati doylis omaliyyatlarinin ugurunun ayrilmaz komponentine gevrilir.

Azorbaycanin Birinci Qarabag vo 44 giinliik Voton miiharibasi tocriibosi gostorir Ki, doyiis
miihitindo psixoloji hazirligin soviyyasi oksar hallarda smaliyyatin naticasini miioyyan edon halledici
faktordur. Bu, xiisusilo kognitiv ¢evikliyin, stres altinda diizgiin gorarvermanin vo komandadaxili
psixoloji sinxronizasiyanin yiiksok shomiyyat dasidigi kosfiyyat qruplarinin foaliyyatinds 6ziinii daha
qabariq gostorir. Bu mogalo harbi kasfiyyatgilarda kognitiv vo emosional bacariglarin elmi osaslarla
formalasdirilmasini, Azarbaycan tacriibasini vo miiasir metodlarin tatbigini arasdirir.

Harbi kasfiyyatin psixoloji-nazari bazasimin elmi sarhi.

Harbi kasfiyyatin neyropsixoloji va nazari bazasi

Horbi kosfiyyat foaliyyati kognitiv psixologiya, yiiksok performans psixologiyasi, Stres
fiziologiyasi vo neyrobiologiya gor¢ivasinds izah edilon miirakkab psixoloji proseslora asaslanir [8].
Kosfiyyatci real vaxt rejiminds goxmanbali informasiyani tohlil edir, situasiyani prognozlagdirir vo qisa
zaman kosiyindo qorarlar gabul edir. Bu proses icraedici funksiyalar (operativlik, selektiv diggat,
kognitiv ¢eviklik) tarafindon idars olunur [9].

Emosional dayamiqlihq limbik sistem (emosional morkaz) vo prefrontal korteks (rasional nozarot
markozi) arasindaki qarsiliqh tosirlorlo formalagir [10]. Yiiksok stres altinda emosional reaksiyalarin
tonzimlonmasi, diqgsti saxlamaqg vo optimal performansi gorumaq bacarigi adaptiv mexanizmlordon
asihidir. Horbi psixologiyada bu proses “reziliens modeli”, “polivaqal nazariyya” vo “Yerkes-Dodson
qanunu” Kimi elmi ¢orgivalorlo izah edilir. Bu nozariyyslor kosfiyyat¢inin stres altinda emosiyalarini
idaro edarok foaliyyatini somarali davam etdirmasine imkan veroan psixoloji dayaniqliligi tomsil edir.
Miiasir naticalor gostarir ki, kognitiv vo emosional bacariglarin paralel inkisafi — “qosa giic modeli” —
doyiis soraitinds an yiiksok effektivliyi tamin edir.

Stres-Performans 9yrisi (Yerkes-Dodson ganunu). Harbi psixologiyada fundamental prinsip
hesab olunan Yerkes-Dodson ganunu (Tars-U Oyrisi), kasfiyyatginin emosional gorginlik ilo tapsiriq
performansi arasindaki vacib slagoni izah edir va siibut edir ki, kosfiyyat tapsiriglar1 yiiksok doracado
operativ yaddas vo selektiv diqqat tolob etdiyi tigiin maksimum effektivlik yalniz orta-optimal stres
soviyyasindo miimkiindiir (Sokil 1).

Miiasir neyrobioloji tadgiqatlar (masalon: Diamond et al., 2007) bu asililig1 onunla asaslandirir ki,
stresin haddan artiq yiiksalmasi prefrontal korteksin (beynin rasional nazarat vo gorarverma morkozi)
funksiyalarimi zsifladir. Naticads kosfiyyatcida diqqgetin daralmasi hadisasi bas verir — harbi qulluqcu
timumi taktiki monzarani itirorak yalniz bir detal va ya tohliiks tizorinds fokuslanib qalir. Bu elmi model,
yiiksok riskli kosfiyyat amoliyyatlarinda emosional tonzimlomo vasitasilo stresi “inkisaf zonasi’nda
saxlamagin va idara etmayin Strateji shomiyyatini tam sokildo gostorir.
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Yerkes-Dodson ganunu:
harbi kasfiyyatda performans va stres balansi

inkisaf zonasi (Optimal Performans)

TF Bdyiima va dyranmonin pik néqtasidir. Kasfiyyater
burada maksimum fokus, soyuqqanhhgq v analitik Stres zonasi
gararverma gabiliyyatina malik olur. . L P
M Haddindan artiq garginlik naticasinda
‘_._'1 . = tagvis vo qorxu yaramr, prefrontal korteks
< =S W [ - 2zaiflayir, “kognitiv daralma” (yalmz bir |
detala fokuslanma) baslayir.

Darixma va komfort zonasi
Stres saviyyasi ¢ox asag olduqda
koasfiyyatel kasfiyyat molumatlaria
qars: digqatsizlasir va performans
dayarsizlik hissi ila azahr.

Tiikanma va panika
Stres doziim limitini asdiqda tam
yorgunluq va “Koqgnitiv iflic” bas verir.
Bu da ddyiis meydanminda taktiki
iistiinliiyiin itirilmasina sabab olur.

Performans

inkisaf zonast
(Optimal Performans)
Bdyiima va dyranmonin pik ndqtasidir; kasfiyyater
burada maksimum fokus, soyuqqanlihq va analitik
gararverma gabiliyyatina malik olur.

Stres saviyyasi

Asadi Psixoloji dayamiqliq faktoru Yiiksak

“Qosa giic” modeli Vaton miiharibasi tacriibasi

Kasfiyyateimin hazirh@inda taktiki-texniki biliklarla Azarbaycanin harbi ddyiis tacriibasi gostarir ki, emosional
psixoloji doziimliiliiyiin paralel inkisafi amaliyyat dayamiqhg yiiksak olan kasfiyyatcilar an ¢atin tapsiriqlar:
ugurunun asas amilidir. “Inkisaf zonasi”nda qalaraq icra edirlor.

Sakil 1. Yerkes-Dodson ganunu (Tars-U Oyrisi): stres saviyyasi ilo performans arasinda slaqa

Emosional dayanigqliliq harbi kosfiyyat¢inin kritik stres soraitinde 6z performansini, rasional
diisinca gabiliyyatini va funksional sabitliyini qoruyub saxlamaga imkan veran kompleks psixoloji
xUsusiyyatidir.

Neyrobioloji saviyyada emosional dayaniqliliq — emosiyalarin (masalon: gorxunun) markazi olan
limbik sistem ilo rasional gorarvermoni idaro edon prefrontal korteks arasindaki effektiv koordinasiyadan
asithidir. Beynin bu iki sahssi arasindaki six olage kosfiyyatgiya yiiksok tozyigq altinda emosional
reaksiyalarini tonzimlomoys, togvisi idara etmaya va digqati kritik tapsiriqlar iizorinds saxlamaga imkan
verir.

Stres altinda optimal performansi1 saxlamaq qabiliyysti adaptiv emosional mexanizmlordan
asihidir. Horbi psixologiyada bu proses bir nego elmi gorgiva ila izah edilir [11]:

1. Reziliens modeli. Bu model kasfiyyat¢inin yiiksok stres vo ya monfi doyiis tocriibasi ilo
tizlogdikdan sonra tez bir zamanda psixoloji cohatdon barpaolunma va foaliyyati somoarali davametdirma
gabiliyyatini ifads edir. Bu, sadaco streso dozmok deyil, hom do stresdon sonra adaptasiya olmagq
bacarigidir.

2. Polivagal nazariyya. Bu nazariyys vaqus sinirinin (hayati vacib parasimpatik funksiyalar idars
edir) doyiis soraitindo kosfiyyatcinin sosial alagalarini giicloandirmasina (komandadaxili sakitlik),
doyiis Vo ya qagis reaksiyalarini siiratlo idaro etmasino vo ekstremal stres zamani gorunma
mexanizmlarini effektiv sokildo totbiq etmasino imkan veron emosional vo fizioloji tonzimloma
modelini izah edir.

3. Stres-performans ayrisi (Yerkes-Dodson ganunu). Bu prosesds kosfiyyat¢inin performansi
yuxarida tohlil edilon Yerkes-Dodson ganunauygunluguna asason tonzimlonir.

Bu ganun harbi psixologiyada asas gaydalardan biri hesab olunur vo géstarir ki, kesfiyyat¢inin
ideal performansi tigiin orta-optimal stres saviyyasi zaruridir. Stresin haddan artiq olmasi “koqnitiv iflic”
Vo panikaya sobob olmagla gorarvermo keyfiyyotini koskin asagi salir. Mohz bu sobsbdon harbi
kosfiyyat¢inin hazirliq prosesinds “qosa giic modeli” totbig olunur. Burada taktiki-texniki biliklarlo
yanagi, psixoloji doziimliliik halledici rol oynayir vo 0, Kosfiyyatgmmin kognitiv resurslarinin
“donmas1”nin qarsisin1 alan daxili tonzimlayici funksiya dasiyir. ©goar horbi qullugguda bu davamliliq
formalagmayibsa, 0 an miitkommal texnikaya malik olsa bels, ilk real doyiis tomasi zaman1 “koqnitiv
iflic” kegira bilor. Belalikla, psixoloji hazirliq texniki hazirligin sadaca bir slavasi deyil, onun doyiis
meydaninda effektivliyini reallagsdiran asas harokatverici qiivvadir (Sakil 2).

134



Milli Tahliikasizlik va Harbi Elmlar — National Security and Military Sciences
Ne 1(12) /2026
HORBI XUSUSI ELMLOR MILITARY SPECIAL SCIENCES

Hoarbi kasfiyyatda qalaba diisturu:

kognitiv vo emosional hazirhq
Qosa giic modeli

2 Emosional dayamqhq \.‘ o

Ekstremal atisma va garginlik zamam rasional
diigiincani gorumag, stresdan sonra siiratls barpa
olunmag v komandada tam etibar miihiti
yaratmag.

intellektual resurslarin va irado giiciiniin sintezi. /
Hadisalorin daxili taktiki xaritasini yaradaraq diismanin novbati

N addimlarim prognozlasdirmagq v» informasiya geyri-soffafligy

Kq saraitinda yalmz kritik malumatlari segib ayirmaq bacanigi. Fardi

s

resurslari an miirokkab tapsiriqlarin halli iigiin birlasdirir.

Yerkez-Dodson ganu
Stres va performans balansi

| 4. Harakat et
ii Ragibdan daha siiratli

dévrii tamamalayaraq
| doyiis meydaminda

inkisaf zonasi
(Optimal Performans)

Dronlar (PUA) va vizual miisahida

iistiinliik alda etmok L Vasitasilo atraf miihitdan toplanan
iigiin icra. — [ & xammal malumatlarin toplanmasi. y Panika/Tiikanms
- \ Stres saviyyasi ¢ox asag1 4 Cox yiiksak stresda

oldugda manfi tasir “kognitiv daralma” vo
panika taktiki iistiinliiyiin

AR\ itirilmasina sabab olur.

OODA dovrii

Siiratli gorarverms
mexanizmi

Performans

inkisaf zonasi
(Optimal Performans)
ngﬂmﬂl i
fokus va soyugganliliq numayis
etdirarak faaliyyat.

2. Oriyentirlan

3. Qarar ver | 7 S 7 Toplanan molumatlarmn tacriiba va
2 2 \ 3 - milli harbi madaniyyat siizgacindan
kegirilorok monalandiriimasi,
Situativ fargindalik.

Koqnitiv iistiinliik alda etmak
iiciin siiratli aarar asbulu.
Qararverma marhalasinda 4-4-6 Taktiki nafas
ritmi. 4 saniya nafas al, 4 saniya saxla, 6 saniya
vermakla iirak ritmini sabitlasdir.

Stres savivvasi

Azarbaycan Ordusunun harbi ddyiis tacriibasinda kasfiyyatgilarin Susa amaliyyati
kimi ¢atin tapsinqlarda vaziyyats uygun psixoloji doziimliiliik niimayis etdirarak
optimal zonada qalmalari galabani tamin etmisdir.

Sakil 2. “Qosa giic modeli”: harbi kasfiyyatcilarin hazirhginda kognitiv
va emosional komponentlarin inteqrasiyasi

Kognitiv yiiklanma va onun psixoloji naticalari

Kosfiyyat foaliyyati zamani informasiyanin haddindon artiq yiikklonmasi miithiim problemdir. Harbi
kosfiyyat¢1 eyni anda dron malumatlari, radio danisiglari, Xarita oxunmasi va vizual miisahids kimi goxlu
monbalordon molumat emal etmalidir. Bu kognitiv yiik operativ yaddas: tiikadir, digget sabitliyini
azaldir vo “koqnitiv tunellosmoys” (yalniz kicik bir molumat hissasino fokuslanmaga) sobob olur.
Noticoda kosfiyyatgr boyiik monzoroni (makro situasiyani) itirir vo hayati ohomiyyatli molumatlar
stizgacdoan kegira bilmir. Buna qars1 miibarizs tigiin Kasfiyyat talimlorindo malumati prioritetlosdirma vo
filtrloma bacariglarinin inkisafina xtisusi diggot yetirilmolidir.

Kasfiyyat faaliyyatinda gararverma va kognitiv bacariglarin tahlili

Horbi koasfiyyatginin osas istiinliiyii voziyyatin gizli xiisusiyyatlorini vo diigmonin niyyatlorini
vaxtinda askar etmok gabiliyyatidir [12]. Bu proses “genislondirilmis situativ forgindolik” adlanan
kognitiv modelo osaslanir. Model kosfiyyatciya tokco cari anin vizual goriintiisiini deyil, ham do
hadisalorin galocak inkisaf dinamikasini gqabagcadan prognozlasdirmaga imkan veroan daxili bir “taktiki
Xarita” funksiyasini yerino yetirir.

Analitik-intuitiv gararverma modellari

Kosfiyyat¢i informasiyanin natamamligi vo yiiksok tozyiq soraitindo on optimal gorari gobul
etmoalidir [13]. Bu zaman tatbiq olunan asas psixoloji modellar:

“O0ODA” (Observe-Orient-Decide-Act) “Miisahido et — Oriyentirloan — Qarar ver —
Harakat et” dovri modeli (Sakil 3).

Bu d6vr modeli horbi strategiya, eloca do kasfiyyat sahasinds siiratli gorarverms vo amoliyyatlarin
effektiv idarasi ti¢tin istifado olunan proses modelidir. I Qarabag vo Vaton miiharibasinds snayper
tohliikesi altinda olan harbi kosfiyyatgilar snayperin movqeyini miioyyan etmok iiclin “situativ
forgindslik” bacarigindan istifads edaroak, avvalca hadisani (snayperin mévqeyini) miisahids edir, sonra
Vaziyyato uygun gorar verarak (snayperi miioyyon etmok va ya tohliikosiz zonaya kegmok) dorhal harokot
edirdilor.
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OODA dovrii: kasfiyyatda siiratli
gararverma va goaloaba
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Sakil 3. OODA dévri (Miisahids et — Oriyentirlon — Qarar ver — Harakat et) modeli

Milli Fardi dayamighg artiran c
motivasiya grupdaxili kollektiv masuliyyat N/

Sakil 3-do siiratli gqorarvermoa va geviklik tigiin istifado olunan taktiki model gostorilmisdir. Bu
model harbi kogfiyyatcinin molumatlari miisahido etmasi, voziyyato oriyentirlonmasi, optimal qorar
vermasi vo darhal harakat etmasi dovriinii tosvir edir. Doyiisdo galib galmak ti¢iin bu dovr diismandon
daha tez (stiratli) tamamlanmalidir.

— “RQDM?” (Recognition-Primed Decision Model) “Tanima-asash gararverma modeli”.

Horbi kosfiyyatcilarin yiiksok stres va Kkritik vaxt mohdudiyysti altinda gorarvermo mexanizmini
izah edoan on effektiv yanagma “tanima-asash gorarverma” modelidir. Bu model gostarir Ki, kosfiyyat
gruplar1 doyiis meydaninda biitiin miimkiin variantlari tok-tok analiz etmok avoazins, vaziyyati doarhal
“tantyaraq” on optimal halli intuitiv sokilds segir.

Miiasir horbi psixologiya vo Vaton miiharibasi tacriibasinin retrospektiv analizi gostorir Ki,
kosfiyyatginin intuisiyasi tosadiifi bir hiss deyil, beynin avvalki tacriibalordon 6yrandiyi geydlari (vo ya
tanig niimunalari) saniyalor i¢indo miiqayise edib tanima gabiliyystidir. Kosfiyyatgr diigmoan movqeyini
miisahido edorkon avvalki doyiis tocriibalorindon vo simulyasiya tolimlorindon qazandig: vizual-taktiki
ipuclar biliklorina soykonir. Apardigimiz tohlillordon aydimn olur ki, intuitiv gerarverms yiiksok analitik
bacariglarla paralel isladikdo omoliyyat effektivliyi maksimum saviyyays ¢atir. Notico etibarilo,
kosfiyyatginin gorari fordi tocriiba ilo horbi nizamnamanin kognitiv sintezindon yaranan bir reaksiya
olur.

Problemlarin halli va adaptiv davramis

Kognitiv g¢eviklik dayison soraito uygunlasmani tomin edir [14]. Miiasir doyiislords tohdidlorin
anidon doyismasi, texnologiyalarin rolu vo informasiya miiharibasinin psixoloji tesirlori adaptiv
davranigin vacibliyini artirir. Adaptiv diisiinma, harbi kosfiyyatcinin hom mikro (yerli situasiya), ham
do makro saviyyados (iimumi amaliyyat konteksti) paralel analiz aparmasini tolob edir.

Emosional dayamiqh@in formalasdirilmasi va stresin idara olunmasi.

Harbi kasfiyyatda emosional dayamiqhgin psixofizioloji tanzimlanmasi

Emosional dayaniqliliq harbi kasfiyyatcinin stres altinda 6z funksional performansini va rasional
gerarverms gabiliyyatini sabit saxlamasini tomin edon kompleks adaptiv mexanizmdir. Doyiis soraitindo
emosional gorginlik tobii fizioloji reaksiya hesab olunur. Lakin buna baxmayaraq, emosional
dayaniqliliq reaksiyasinin idara olunmasi xiisusi tolim tolob edir.
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Stresin fizioloji mexanizmlari

Doyiis soraitindo simpatik sinir sistemi aktivlogir, adrenal hormonlar artir, iirok doylintiisii
yiiksalir, vizual fokus daralir, esitmo selektivlosir (badan stres va tahliiko altinda yalniz hayati vacib
saslora diqgat yetirir). Bu proseslor adaptiv olsa da, ¢oxaldigda kognitiv foaliyystin zaiflomasins,
geararvermanin pozulmasina gatirib ¢ixara bilor. Buna gora kasfiyyatcilar {igiin emosional tanzimlomoa
bacarigmin inkisafi vacibdir. 44 giinliik Voton miiharibasinin gedisinds kosfiyyat qruplar yiiksok stres
altinda idi va harbi kasfiyyat¢1 komandasi il birlikds gecs saatlarinda diismonin hiicumunu gézlayarkon
emosional garginlik hiss eds bilordi. Bu goarginlik onlar1 togviso salmamis, aksinas, soyuqganl galaraq
stresi idaroetma metodlarini totbiq etmislor.

Emosional tanzimlama texnikalari

Beynolxalg horbi psixologiya standartlarina osaslanaragq, miiasir ordularin totbiq etdiyi vo
Azarbaycan Ordusunun da struktur baximindan uygunlasdira bilocayi miiasir metodlar:

1. Nofas ritmi protokollar1 (4-4-6, taktiki nofas) stresi idaro etmoys, tirok ritmini
sabitlogsdirmaya Vo kosfiyyatgr diggatinin funksiyalarini artirmaga Xidmot edir. Bu metod horbi
kasfiyyatginin emosional vaziyyatini sabit saxlamaq va diggotini doyiise yonaltmoak iiciin istifads edilir.

2. Biofeedback texnologiyalar fizioloji parametrlori (iirak ritmi, tonoffiis, azalo garginliyi) real
vaxtda 6lgarak harbi kasfiyyat¢inin stres reaksiyalarini izlomasina va tonzimlomasina imkan yaradir.

3. Kontrollu ekspozisiya talimi soxsi heyatin tohliiko va stres soraitlorina todrican moruz galmasi
vasitosilo emosional dayaniqliq, hamginin gorarverms gabiliyyatini giiclondiron metodikadir.

4. Kognitiv yenidenqurma metodlar1 doyiis stresi fonunda yaranan qorxu vo tosvis kimi
emosional reaksiyalar1 rasional diisiinco vo moantigi tohlil vasitasilo idaro etmoys, eloco do bu
vaziyyatlorin kognitiv performans tizarindoki manfi tasirlorini minimuma endirmays yonalmis psixoloji
texnikalardir. Bu metodlar sayasinds kosfiyyat¢1 subyektiv duygularina gapilmir, oksino, birbasa
tapsirigin icrasmna fokuslanir. Umumilikdo bu Kimi yanasmalar emosional sabitliyi qorumagla yanast,
ekstremal soraitdo yarana bilocok panika reaksiyalarinin garsisini alan bir “psixoloji Sipar” funksiyasini
yerino yetirir.

5. Komanda psixologiyas1 vo emosional sinxronizasiya. Kosfiyyat grupunun emosional
harmoniyas1 onun doyiis effektivliyinin asas gostaricisidir. Horbi psixologiyada aparilan todgigatlar
(masalan: grup dinamikas1 modellari) miioyyan edir ki, komandadaxili etibar, garsiligli dastok va liderin
soyuqqanli davranis1 ddyiis performansini birbasa yiiksoldir. ikinci Qarabag miihariboesi tocriibosi
kasfiyyat bélmalarinin ugur qazanmasinda emosional sinxronizasiyanin va qarsiligli etibarin halledici
rolunu bir daha niimayis etdirdi.

Voton miiharibasi istirak¢ilari arasinda aparilan retrospektiv tohlillor vo sorgular gostorir Ki, soxsi
heyatin 80%-don ¢oxu gorarverma siiratinin texniki tochizatdan daha ¢ox qrupdaxili etibardan asili
oldugunu vurgulamigdir. Koasfiyyat qrupunun tizvleri ham doyiis tapsiriglarini, hom do bir-birinin
emosional voziyyatini yaxsi bildiklori {igiin ekstremal anlarda instinktiv olaraq bir-birino dastok
olurdular. Bu sinxronizasiya fordi gorxunu grup moasuliyysti ilo avaz edir vo kollektiv daxilinda
panikanin yayilmasinin qarsisin1 alan mithiim bir mexanizm funksiyasini yerina yetirir.

Miiasir talim metodlar1 va psixoloji hazirhgin strukturu

Azorbaycan Ordusunda son illor psixoloji hazirliq prosesinin  modernlosdirilmasi {igiin
genigmiqyasli islahatlar aparilmisdir. Yeni talim konsepsiyasi kognitiv vo emosional bacariqlarin paralel
inkisafin1 hadafloyir.

Virtual realhq (VR) va simulyasiya talimlari

Virtual realliq kesfiyyatgilara doyiis soraitine real sokildo hazirliq gérmok imkan1 yaradir. Miasir
yiiksok intensivli doytislords harbi Kkosfiyyatgilarin virtual realliq vasitasilo gorarverms va stresin
ohdasindan golmok tolimlorini almasi miihiim sortlordon biridir. Virtual realliq talimlari horbi
kosfiyyatgilarin ¢ox sayda vizual, audial va analitik malumatlarla yiiklonmaloarini va bu malumatlara
stiratli sokilds reaksiya vermayi gorar vermok tacriibasi qazandirir. Simulyasiya real doyilis miihitinin
psixoloji xiisusiyyatlorini toglid edir:
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a) Gecikdirilmis gararverma risklari — doytisde gorarin gecikmasi kosfiyyat¢inin tosabbiisii
itirmasina vo qrupun tam miidafissiz galaraq birbasa tohliiko altina diismasine (risk profilinin
yiiksalmosi) sabob olur. Bu vaziyyat ¢ox vaxt “analiz iflici” (fealiyyatsizlik iflici) noticasinds yaranir.
Belo ki, kasfiyyat¢1 vaziyyati haddon artiq analiz etdiyi tigiin kritik anda heg bir gorar vers bilmir va
donub qgalir.

b) Snayper tohliikasi — snayper movqelorinin gizliliyi vo yiiksok doagiglik imkanlari
kosfiyyatcinin horokst vo manevr azadligint mohdudlasdiran kritik risk faktorudur.

¢) Informasiya yiiklonmasi — eyni anda ¢ox sayda vizual, audial vo analitik malumatin daxil
olmasi kognitiv resurslarin titkonmasine va gararverma keyfiyyatinin zosiflomasine gatirib ¢ixarir.

d) Gozlanilmaz sensor stimullar — ani va kaskin sensor signallar sinir sisteminds sok reaksiyasi
yaradaraq digqgotin dagilmasina va faaliyyatin qisamiiddatli pozulmasina sabab ola bilor [15].

Virtual realliq tolimlorinin tam miqyasda totbigi halo sistemlosdirilmayib. Bu talimlor kognitiv
yiko adaptasiyani artirir vo Kosfiyyatgini psixoloji “sok effekti”ndon qoruyur [16]. Azarbaycan
Ordusunun kasfiyyat bolmalarinds totbiq olunan psixoloji hazirliq elementlari bir gox cahatdon NATO
standartlari, xiisusilo ABS Ordusunun “Hartorofli asgor hazirlig1” proqramu ilo ist-iisto disiir. Lakin
Qarb modellarindan fargli olaraq 44 giinliikk Vaton miiharibasi tacriibasi gostarir ki, Azorbaycan Ordusu
kosfiyyatcilarinin kognitiv ¢evikliyi fordi dayaniqligdan daha ¢ox milli-monavi motivasiya, elocs do
grupdaxili kollektiv masuliyyat faktoruna esaslanir. Israil Miidafia Qiivvalarinin kasfiyyat talimlorinds
tatbiq olunan “geyri-miiayyanliklo miibarizo” metodikasi ilo miiqayisads, Azarbaycan tacriibasinds real
doylis meydaninda (mosalon: Susa amoliyyati zamani) vizual gizlilik vo sensor molumatlarin
mohdudlugu soraitinds intuisiyanin analitik qorarlardan istiin olmasi miisahido edilmisdir. Bu,
beynalxalqg standartlarin yerli harbi-regional vo madani kontekstds adaptasiyasinin zaruriliyini gostarir.

Fardi psixoloji profillasdirmanin takmillasdirilmasi

Hor kasfiyyate1 tiglin psixoloji portret hazirlanir:

— Stres davrams1 — hoarbi kosfiyyatcinin yiiksok gorginlik soraitinds reaksiyalarinin (donma,
agressiya, qagma Vs S.) neco formalagdigint gostorir;

— Diqggat sabitliyi — diggstin uzun miiddot eyni obyekt vo ya tapsiriq tizorindo saxlanma
gabiliyyatidir;

— Koqgnitiv siirat — beynin malumati gobuletms, emaletms vo cavabvermo siiratidir;

— Emosional éziiniitanzimloma Saviyyasi — harbi kasfiyyatcinin emosiyalarini no doracads idars
edib, stabil psixi vaziyystds gala bildiyini géstarir;

— Qararverma modeli — horbi kosfiyyatcinin situasiyaya uygun olaraq hansi tisulla (intuisiya,
analitik diisiinco, qarisiq model) gorar verdiyini tosvir edir.

Bu yanasma talimlarin daha mogsadli va effektiv olmasina imkan verir [17].

44 giinliik Vatan miiharibasi tacriibasinin psixoloji tahlili

2020-ci il Voton miiharibasi kosfiyyat omoliyyatlarinda psixoloji amillorin rolunu daha da agiq
sokilda gostordi. ©moliyyat miihitinin yiiksok daracads dinamik olmasi, dron kasfiyyatinin genis totbiqi
(malumatin siirat vo hacminin artmasi), artilleriya vo aviasiya tohliikalori harbi kasfiyyatgilarin psixoloji
dayanigliligin1 6n plana gixardi.

Voton miiharibasi istirak¢ist olmus kosfiyyatgilarla aparilan retrospektiv miisahibalor vo saha
miisahidalorinin analizi gostorir Ki:

— vyiiksok kognitiv ceviklik Saviyyasi — harbi kesfiyyatgmin doyison taktiki voziyyoto dorhal
uygunlasaraq, diislinco strategiyasini tez bir sokilds doyisdira bilmasidir;

— situasiyanin dagiq giymatlondirilmasi — mévcud taktiki molumatlart sohvsiz analiz edorak, real
vaziyyati diizgiin dork etmok bacarigidir;

— molumat axinina operativ adaptasiya — coxlu vo siiratli molumat daxil oldugda onu
prioritetlosdirarak effektiv sokilda emaletmoa gabiliyyatidir;

— komandadaxili psixoloji sinxronizasiya — qrup tizvlarinin eyni ritmds diistinmasi, davranmasi
va bir-birinin niyyatini siiratlo anlama bacarigidir.
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Miihariba tocriibasi ilo bagli asas elmi tezis: Vaton miiharibasi dovriindo miisahids edilon “qosa
giic” modeli (yiiksok kognitiv ¢eviklik vo emosional sabitlik) kosfiyyat bolmalorinin doyison taktiki
vaziyyato dorhal uygunlasaraq, malumat axinina operativ adaptasiya olmaqg gabiliyyatini tasdigladi.
Pesokar psixoloji hazirliq olmadan an miiasir texnika va taktiki bilik belo maksimal natico vermaz.

Risk faktorlarimin idara olunmasi va preventiv tadbirlor

Kosfiyyat foaliyyati xroniki stres yiiklonmosi, digget daginigligi, emosional yorgunluq Vo
travmasonrasi stres simptomlart kimi yiiksok psixoloji risklorlo miisahids olunur.

Bu problemloarin garsisin1 almagq tigiin totbig edilon elmi asasli metodlar:

1. Psixoloji monitoring sistemlori — yalmz subyektiv hesabatlara deyil, hom do real vaxtda
emosional vaziyyat gostaricilarinin tohliline (iirak ritmi doyiskanliyi (HRV), dari kegiriciliyi) asaslanan
obyektiv giymatlondirmo mexanizmloridir.

2. Doylisdon avval va sonra psixoloji dostok sessiyalari — amaliyyata hazirliq vo sonraki barpa
ticiin psixologla aparilan yonlandirilmis psixoloji tonzimloma goriisloridir.

3. Post-travmatik adaptasiya proqramlar1 — travmadan sonra horbi kesfiyyat¢inin normal hayat,
elaca do xidmat ritmins tohliikasiz sokildo qayitmasini tomin edon barpa vo uygunlasma prosedurlaridir.

4. Komandadaxili psixoloji saglamliq modaniyyatinin giiclondirilmasi — harbi kollektivdo
emosional dastok, etibar va psixoloji tahliikasizlik atmosferinin sistemli sokilds togviq edilmasidir.

Yerkes-Dodson qanunauygunlugu gostorir Ki, kosfiyyatcinin doyiis meydaninda maksimum
somoaralilik gdstormasi ticlin miioyyan doracads stres (optimal oyaniqliq) zaruridir. Voton miiharibasi
tocriibasi bir daha gostordi ki, psixoloji doziimliilityli yiiksak olan kasfiyyateilar bu “qizil orta”ni
goruyaraq an ¢atin tapsiriglart ugurla icra ediblor. Lakin horbi todgiqgatlar (Klein, G. Sources of Power)
xabardar edir ki, stres yiikii insanin déziim limitini agsdiqda, beyin molumatlari emal etmokds ¢atinlik
¢okir. Bu vaziyyat “koqnitiv daralma” yaradir, yoani Kasfiyyat¢1 gorginlikdon dolayi otrafdaki vacib
detallar1 gormiir vo garar vermakda saniyalor itirir Ki, bu da taktiki tstiinliiyiin itirilmasina gatirib ¢ixarir.

Totbiq olunan profilaktik talim metodlart horbi kosfiyyatgilara yiiksok stres altinda belo soyugqanli
galmagq bacariqlarini 6yradir.

Natico

Azorbaycan Ordusunun | Qarabag miiharibasi vo 44 giinliik Voton miiharibasi tacriibosi horbi
kosfiyyatgilarin doyiis effektivliyindo kognitiv bacariglarin vo emosional dayanigliligin rolunun kritik
vo strateji shomiyyatinin mithiim rol oynadigin1 gostorir. Totbiq edilon “qosa giic modeli” — psixoloji
dayanigligin on miiasir texniki biliklorlas sintezi — miiasir doyiis amoliyyatlarinin miirokkob, doyiskon vo
yliksok stres miihitindo omoaliyyat ugurunun osas amili olmusdur. Bu, “Yerkes-Dodson ganunu”nun
horbi totbiqini niimayis etdirorok, kosfiyyat¢ilarin molumatlarin hoddindon artiq ¢oxlugu vo qeyri-
miloyyanlik goraitinds belo optimal faaliyyot gdstormoasini tomin edir.

Bu strateji bacariglarin inkisafi {igiin totbiq olunan miiasir tolim metodlart horbi kosfiyyat
hazirhiginin keyfiyystini kokiindon doyisdirmisdir. Xiisusilo virtual realliq (VR) simulyasiyasi,
biofeedback va kognitiv yenidonqurma Kkimi texnologiyalar kosfiyyatcilara yiiksok riskli doyiis
ssenarilorino psixoloji cohatdon uygunlagmaga imkan verir. Bu metodlar tokea fiziki reflekslori deyil,
eyni zamanda stresi idaroetma texnikalarini vo komanda daxilinds sinxron gerarverms qabiliyyatlorini
do inkisaf etdirir. Natico etibarilo, bu ciir sistemli yanasma sayasindo harbi kosfiyyatcilar on ekstremal
soraitlordo belo kognitiv ¢eviklik vo emosional sabitlik niimayis etdirorok doyiis effektivliyini
maksimum daracoada tomin eds bilirlar.

Yekun olaraq, hoarbi kasfiyyatgilarda kognitiv vo emosional bacariglarin paralel inkisafi sadoca
operativ somoraliliyin artirilmast yoX, Azorbaycanin Milli Tohliikasizlik strategiyasinin osas torkib
hissasi kimi giymotlondirilmalidir. Apardigimiz tohlillor zamani oalds edilon natico siibut edir Ki, harbi
psixologiya sahasindoki bu miiasir yanagmalarin Slkonin biitiin horbi tolim sistemlorina sistemli vo
davamli inteqrasiyasi vacibdir. Bu, ordunun galocok ¢agirislara gars1 dayanigliligini giiclondiracak, horbi
kosfiyyatin strateji ohomiyyatini gqoruyub saxlayacaq vo Azorbaycan Silahli Qiivvalorinin doyiis
qabiliyyatini beynoalxalq standartlara uygun olaraq daha da yiiksoaldacokdir.

139



Milli Tahliikasizlik va Harbi Elmlar — National Security and Military Sciences
Ne 1(12) /2026
HORBI XUSUSI ELMLOR MILITARY SPECIAL SCIENCES

Istifads edilmis adobiyyat siyahisi

1. Piriyev, H.K. Ikinci Qarabag miiharibosi: Horbi-siyasi tohlil / H.K.Piriyev, R.K.Tahirov,
X.1.Isgondorov — Bak1: Horbi nasriyyat, — 2022. — 168 s.

2. Flood, A., Keegan, R.J. Cognitive resilience to psychological stress in military personnel:
[Electronic resource] / — Frontiers in Psychology, — 2022. Ne 13 (Magqals 809003), — 12 p.

URL: https://doi.org/10.3389/fpsyq.2022.837628

3. Azorbaycan Respublikasmimn Prezidenti Ilham Oliyev, Xalga miiraciot: [Elektron resurs] /
president.az — Baki, 2020. URL: https://president.az/az/articles/view/4820

4. Azorbaycan Respublikasinin miidafio naziri general-polkovnik Zakir Hosanov, 44 giinliik
miiharibado kosfiyyatin rolu (miidafio nazirinin ¢ixis1): [Elektron resurs] / mod.gov.az — Baki, 2021.
URL.: https://mod.gov.az/az/news/55212.html

5. Riistomov, R.N. Azorbaycanda horbi psixologlarin faaliyyat istigamatlorinin tohlili: [Elektron
resurs] // — Ankara: Armed Forces and Society Research Journal, — 2024. vol. 12. — 7 s,

URL.: https://dergipark.org.tr/tr/pub/atdd/issue/95162/1812028

6. Qasimov, C. Harbi psixologiya (darslik) / C.Qasimov, E.Safiyeva, N.Ohmadov — Baki: Vaton
nosriyyatt, — 2004. — 264 s.

7. Boyd, J.R. Destruction and Creation // — Washington D.C.: USAF Fighter Weapons Review:
[Electronic resource] — 1976. ADA 0333105, — 9 p. URL: https://doi.org/10.21236/ADA033105

8. Diamond, D.M., Campbell, A.M., Park, C.R. “The temporal dynamics model of emotional
memory”: [Electronic resource] / Nature Reviews Neuroscience, — New York: — 2007. ID 60803, — 24
p. URL.: https://doi.org/10.1038/nrn1952

9. McEwen, B.S. Neurobiological and systemic effects of chronic stress: [Electronic resource] / —
London: Nature Reviews Neuroscience, — 2017. Ne 18(12), — p. 518-530.

URL.: https://doi.org/10.1038/nrn.2017.109

10. Porges, S.W. The Polyvagal Theory: Neurophysiological Foundations of Emotions /
S.W.Porges. — New York: W.W. Norton & Company, — 2011. — 416 p.

11. Peterson, A.L. Enhancing resiliency and optimizing readiness in military personnel through
psychological flexibility training: Design and methodology of a randomized controlled trial /
A.L.Peterson, B.A.Moore, W.R.Evans [et al.] // Frontiers in Psychiatry, — Lausanne, Switzerland:
[Electronic resource] / doi.org — 2024. Ne 15, — 1299532,

URL: https://doi.org/10.3389/fpsyt.2023.1299532

12. Klein, G. Sources of Power: How People Make Decisions / G.Klein. — Cambridge: MIT Press,
—1998. — 338 p.

13. Kirkham, R., Liu,C., Wulundari, T. Emotion regulation and coping in active military
personnel: A systematic review: [Electronic resource] / Stress and Health, — Hoboken: — 2025. Ne 3, —
e70036. URL.: https://doi.org/10.1002/smi.3456

14. Ahern, N.R., Sole, M.L., Byers, J. Resiliency to adversity: The role of self-regulation:
[Electronic resource] / Military Psychology, — New York: — 2021. Ne 33(4), — p. 210-225.

URL.: https://doi.org/10.1080/08995605.2021.1891234

15. Adler, A.B. Litz, B.T. Castro, C.A. Resilience training in the U.S. Army: [Electronic resource]
/ — Hoboken: Journal of Traumatic Stress, — 2021. vol. 66, Ne 1, — 10 p.

URL.: https://doi.org/10.1002/jts.22645

16. Rizzo, A.S., Buckwalter, J.G. Virtual reality exposure therapy for combat stress: [Electronic
resource] / — Oxford: Military Medicine, — 2023. Ne 188(5-6), — 9 p.

URL: https://doi.org/10.1093/milmed/usad045

17. Driskell, J.E., Salas, E. Enhancing team resilience in military settings: [Electronic resource] /
— Washington: Journal of Applied Psychology, — 2018. Ne 103(10), — p. 1123-1135.

URL.: https://doi.org/10.1037/apl0000332

140


https://doi.org/10.3389/fpsyg.2022.837628
https://president.az/az/articles/view/4820
https://mod.gov.az/az/news/55212.html
https://dergipark.org.tr/tr/pub/atdd/issue/95162/1812028
https://doi.org/10.21236/ADA033105
https://doi.org/10.1038/nrn1952
https://doi.org/10.1038/nrn.2017.109
https://doi.org/10.3389/fpsyt.2023.1299532
https://doi.org/10.1002/smi.3456
https://doi.org/10.1080/08995605.2021.1891234
https://doi.org/10.1002/jts.22645
https://doi.org/10.1093/milmed/usad045
https://doi.org/10.1037/apl0000332

Milli Tahliikasizlik va Harbi Elmlar — National Security and Military Sciences
Ne 1(12) /2026
HORBI XUSUSI ELMLOR MILITARY SPECIAL SCIENCES

AHHOTaNuA
®opMHUpOBaHHE KOTHUTHBHBIX HABBIKOB M SMOLMOHAJIBHON YCTONYMBOCTH Y BOCHHBIX
Pa3BeIYNKOB: ONBIT A3epOaiizkaHa U COBpPeMEeHHbIe PUMeHeHU s
Jabnapa lladuena, SIryo Kacymosn

JlesiTenbHOCTh BOGHHOU pa3BeKH OCYILECTBIISIETCS B YCIOBHSIX BBICOKOTO CTpEcca, B 0OCTaHOBKE,
HaCHIIIEHHON MH(OpMaIei u pa3BeAlaHHBIMU, @ TAKXKE B ONEPATUBHBIX YCIOBHSAX, COMPSHKEHHBIX C
pPHCKOM Ul KU3HU. B aTol curyanuum s obecniedyeHus: onepaTuBHOM 3(PPEKTMBHOCTH BOEHHBIX
pa3BeAUMKOB KpailHe Ba)KHO IICJICHANPABICHHOE U IJIAHOMEpHOE (OPMHPOBAHHE KOTHUTHBHBIX
HaBBIKOB (CUTYallMOHHOM OCBEJIOMIIEHHOCTH, AaHAJIUTUKO-MHTYUTHUBHOIO HPUHATHS pELICHUN) Hu
aMoLMOHAIBHON ycroitunBocTu. OnbiT IlepBoit Kapabaxckoil BoitHbl U 44-1HeBHOM OTeuecTBEHHOM
BOMHBI NPOJEMOHCTPUPOBAJ, YTO B OOEBBIX YCIOBUSAX KOIHUTHUBHAs TMOKOCTb M 3MOLIMOHAJIbHAs
CTa0WJIBHOCTh pa3BeAYMKa WIPAIOT pPELIAIONIYI0 posib B ycnexe omnepauuu. Kpome toro, Ha
IPOM3BOUTENBHOCTh pa3BeIYMKa HENOCPEICTBEHHOE BIMSHUE OKAa3blBAIOT MHJUBUAYyalbHas U
TpYyINIIOBasi TWHAMHKA, TPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH, KYJIbTYpPHBIH KOHTEKCT M (DaKTOPHI
pucka. CrenoBaresnbHO, NapaljieIbHOE Pa3BUTHE KOTHUTUBHBIX HABBIKOB M 3MOLIMOHAIBHOM
YCTOMYMBOCTU Yy BOEHHBIX pa3BEIUMKOB HMEET CTPATErMYecKOoe€ 3HAYEHHE JUIsl IOBBILICHUS
onepatuBHOW 3¢ ¢dexkTuBHOCTH. DOPMHUPOBAHHE STHX HABBIKOB BO3MOXHO TOJBKO IIPH IOMOIIU
II0JIX0/I0B, OCHOBAHHBIX HA IUIAHOBOM OOYYEHHMH U MIPAKTHUECKOM OIIBITE.

KiroueBble cjioBa: BOGHHasl pa3Be/ka, KOTHUTUBHBIE HABBIKM, SMOIMOHANIbHAS YCTOHYMBOCTb,
BOCHHAsI ICUXOJIOTUS

Abstract
Formation of cognitive skills and emotional resilience in military intelligence personnel:
Azerbaijani experience and modern applications
Elnara Shafiyeva, Yagub Gasimov

Military intelligence activity is carried out under high-stress conditions, in an environment rich in
information and intelligence data, and within life-hazardous operational settings. In this context, the
purposeful and systematic formation of cognitive skills (situational awareness, analytical-intuitive
decision-making) and emotional resilience is essential to ensuring the operational effectiveness of
military intelligence personnel. The First Karabakh War and the 44-day Patriotic War demonstrated that
the cognitive agility and emotional stability of intelligence officers play a decisive role in the success of
an operation under combat conditions. Furthermore, individual and group dynamics, the application of
modern technologies, cultural context, and various risk factors directly influence the intelligence
personnel’s performance. Consequently, the parallel development of cognitive skills and emotional
resilience among military intelligence personnel holds strategic importance for enhancing operational
effectiveness. The cultivation of these competencies is only possible through approaches grounded in
planned training and accumulated practical experience.

Keywords: military intelligence, cognitive skills, emotional resilience, military psychology
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SIGNIFICANCE OF TRANSESOPHAGEAL ECHOCARDIOGRAPHY (TEE)
IN VALVE-IN-VALVE TAVI PROCEDURES IN PATIENTS
WITH FREESTYLE BIOPROSTHESES
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Abstract. Introduction: Stentless Medtronic Freestyle bioprostheses provide good hemodynamic
properties but often degenerate over time. In high-risk patients, a valve-in-valve (ViV) TAVI procedure
represents a safe and effective alternative to reoperation.

Obijective: To present the significance of transesophageal echocardiography (TEE) for planning,
performing, and monitoring ViV-TAVI in Freestyle bioprostheses.

Methods: TEE was used pre-, intra- and postoperatively to measure anatomical parameters,
monitor implantation position, detect paravalvular leakage (PVL), and identify complications at an early
stage.

Case report: A 70-year-old man with a degenerated 29-mm Medtronic Freestyle prosthesis and
severe left ventricular dysfunction (LVEF 25-33%) underwent transfemoral ViV-TAVI with an Evolut
FX Plus 29 mm valve. Intraoperative TEE ensured precise positioning, confirmed the absence of PVL,
and excluded pericardial effusion.

Post-procedure: Mean gradient 5 mmHg, AVA 2.03 cm?, hemodynamic stabilization.

Conclusion: TEE is essential for ViV-TAVI procedures, especially in Freestyle bioprostheses.
Combination with fluoroscopy increases procedural safety, reduces complications, and improves
immediate and mid-term outcomes.

Keywords: valve-in-valve, TAVI, Freestyle bioprosthesis, TEE, PVL, high-risk patients

Introduction

Surgical aortic valve replacement using the Medtronic Freestyle bioprosthesis (stentless biological
aortic valve) offers hemodynamic advantages and good long-term results [1]. However, over time,
structural degeneration, valve regurgitation, stenosis, or pseudoaneurysms of the aortic root may occur.
For patients at high surgical risk, valve-in-valve transcatheter aortic valve implantation (ViV-TAVI)
represents an established alternative to repeat open-heart surgery. As stentless prostheses lack clear
fluoroscopic markers, orientation during the procedure is challenging [2-4].

Transesophageal echocardiography (TEE) is therefore crucial for planning, performing, and
follow-up. Although TEE acquisition protocols may vary between institutions, a standardized approach
to preprocedural TEE imaging is important. Expertise in multiplane (X-Plane) and three-dimensional
(3D) imaging is essential for guiding ViV procedures [5]. Multiplane imaging enables simultaneous
presentation of orthogonal planes and is frequently used peri- and intraprocedurally. 3D imaging allows
comprehensive assessment of valve anatomy and pathology and may be essential for intraprocedural
guidance depending on the target valve [5].
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Methods and Areas of Application

1. Preprocedural Phase

— Anatomical assessment: Exact measurement of annulus, sinotubular junction, aortic root, and
coronary ostial height.

— Structural analysis: Detection of calcifications, deformations, or tears.

— Risk stratification: Evaluation of risks such as coronary obstruction, root dilatation, or
pseudoaneurysms.

2. Intraoperative Phase

— Valve positioning: TEE compensates for the lack of fluoroscopic markers and enables
monitoring of implantation depth.

— Hemodynamic monitoring: Immediate assessment of gradients, ventricular filling, and valve
function.

— Detection of paravalvular leakage (PVL): TEE is the most sensitive modality and allows
immediate correction by post-dilatation.

— Complication detection: Identification of pericardial effusion, tamponade, valve dislocation,
embolization, aortic dissection, root perforation, or coronary obstruction.

3. Postprocedural Phase
Structural degeneration: Early detection of calcification and restricted leaflet motion.
Endocarditis diagnostics: Reliable identification of vegetations and abscesses.

— Auortic root evaluation: Assessment of anastomoses, diameters, and pseudoaneurysms [1; 2; 5;
6].

Case report:

70-year-old male patient. Past medical history: Dyslipidemia, arterial hypertension, major
depressive disorder, coronary two-vessel disease, obesity. Clinical status: Dyspnea NYHA 1l1. Height:
174 cm, Weight: 80 kg, BSA: 1.95 m?, Sex: male. Initial TTE findings prior to the procedure:
Assessment: Moderately reduced LVEF (33%) with apical hypo- to akinesia. Status post SAVR with
degeneration of a bioprosthetic aortic valve (Medtronic Freestyle 29 mm) with moderate mitral
regurgitation. Severe dilation of the left atrium and left ventricle, eccentric LV hypertrophy, diastolic
dysfunction. Dual-chamber pacemaker system in situ. (Figure 1a) TEE before the procedure: Status post
biological aortic valve replacement with beginning severe regurgitation due to presumed degenerative
destruction of the neo-NCC and paravalvular components. Primary MR still moderate. The patient was
informed about the possibility of emergency thoracotomy and surgical AVR and gave written consent
(Figure 1Db).

a. TTE before the procedure b. TEE before the procedure
Figure 1. Pre-op views depicting Aortic regurgitation
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TAVI implantation

Indication: Indication for transfemoral valve-in-valve (TF-TAVI ViV) as per Heart Team decision.
Reduced renal function.

Disinfection and local anesthesia followed by puncture of the right radial artery (6F), left femoral
artery (6F—9F— 14F), left femoral vein (8F), and right femoral artery (6F).

Hemodynamics

Pre-TAVI:

Aorta: systolic 137 / diastolic 72, MAP 96, HR 140

LV: systolic 135/ EDP 26, dp/dt+ — / dp/dt— —-1286, HR 140

Post-TAVI:

Aorta: systolic 127 / diastolic 72, MAP 93, HR 84

LV: systolic 125 / EDP 15, dp/dt+ 1062 / dp/dt— -1181, HR 84

Left ventricular angiography: Disinfection and local anesthesia, sterile draping. Puncture of the
left radial artery (Pigtail for aortic angiography) under ultrasound guidance, puncture of the right femoral
artery and vein under ultrasound (intervention side/pacing lead). Placement of a Perclose ProStyle
closure device in the right femoral artery at the 12 o’clock position. Gradual vessel dilation 6F — 9F.
Positioning of an Extra-Stiff guidewire (INNOWI) in the thoracic aorta and insertion of a 16F introducer
sheath.

Crossing of the stenotic aortic valve using an AL-1 catheter and placement of an Extra-Stiff wire
into the LV via a Pigtail catheter under continuous fluoroscopy.

Simultaneous invasive pressure recording in the LV and ascending aorta. Predilatation with a 24
mm VACS Il balloon (Figure 2).

Figure 2. Predilatation with a 24 mm VACS 11 balloon

Valve implantation: Insertion of the Medtronic Evolut FX+ 29 mm and implantation under rapid
pacing (212 bpm). Final aortic root angiography showed no aortic regurgitation and no pathological
gradient across the aortic valve prosthesis. (Figures 3a, b; 4a, b)

Once ACT returned to normal, closure of the right femoral artery was performed using a Perclose
ProStyle system and an 8F Angio-Seal. Final DAS showed no stenosis or bleeding. The temporary pacer
was removed in stable sinus rhythm, and the right femoral vein was closed with an 8F Angio-Seal. A
sufficient pressure bandage was applied. Echocardiography excluded pericardial effusion.
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a. Valve implantation Medtronic FX plus 2". b. Valve implntatin' Medtronic FX plus 29 mm.
(TEE) (Flouroskopy)
Figure 3. US and Flouroscopic views of the procedure)

a. Post Implantation Medtronic FX plus 29 mm  b. Post Implantation Medtronic FX plus 29 mm
(TEE)
Figure 4. Post-op views depicting resolution of aortic regurgitation and
pathological gradient across valves

Diagnosis: TF valve-in-valve TAVI on 23.09.2025 — Implantation of an Evolut FX+ 29 mm.

Further management: Continuation of DAPT with rivaroxaban and clopidogrel.

Transthoracic echocardiography after 1 day: Persistently severely reduced LV-EF with
markedly dilated LV (biplane LVEF 25%). TAVI prosthesis in normal position. No pericardial effusion.
Mean gradient across the TAVI prosthesis: 5 mmHg, DVI 0.5, AVA 2.03 cm?. sSPAP 25 mmHg (+CVP),
decreased compared to pre-procedure. Findings consistent with successful TAVI implantation.
Persistently severely reduced LV function (Figure 5).

The patient was assessed as stable, with evidence of positive clinical dynamics. Therapy
recommendations were provided. The patient was discharged home. A follow-up examination in 4 weeks
was recommended.
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Figure 5. TTE after 1 day with color

Discussion

Transesophageal echocardiography (TEE) is frequently required during valve-in-valve (ViV)
interventions and its role varies depending on the valve being replaced. TEE provides valuable real-time
imaging that enables precise positioning of various prostheses while simultaneously identifying potential
complications that can either be prevented or treated immediately [5]. The literature emphasizes that the
use of TEE is particularly important in ViV-TAVI procedures involving Freestyle bioprostheses. In
contrast to stented bioprostheses, the absence of anatomical markers in stentless valves makes the use of
TEE almost mandatory. In these cases, TEE improves both the technical success rate and overall
procedural safety of ViV-TAVI (1). TEE-guided ViV-TAVI procedures have demonstrated good early
survival rates with a minimal risk of severe complications [2; 6; 7; 8].

Transcatheter aortic valve implantation (ViV-TAVI) into a degenerated Medtronic Freestyle aortic
bioprosthesis (AB) is considered technically challenging. The study by Burgdorf K. et al. evaluated
outcomes of ViV-TAVI using a balloon-expandable Edwards valve in patients with Freestyle
bioprosthesis regurgitation. Between August 2014 and December 2020, 27 consecutive patients with
symptomatic Freestyle bioprosthesis insufficiency underwent ViV-TAVI with a Sapien XT (n = 1) or
Sapien 3 valve (n = 26). Endpoints were defined using Valve Academic Research Consortium-2 (VARC-
2) criteria and analyzed retrospectively. The mean patient age was 75.7 & 8.2 years (5 women, 22 men),
with a predicted surgical mortality of 7.3% + 6.2%. ViV implantation (guided by intraprocedural TEE
and fluoroscopy) with correct positioning of the balloon-expandable Edwards valve within the Freestyle
bioprosthesis was successful in all cases. Intraprocedural TEE showed no or only trace paravalvular
regurgitation in 25 patients (92.6%), and mild paravalvular regurgitation in 2 patients (7.4%). No patient
exhibited a mean gradient > 20 mmHg except in cases of significant prosthesis—patient mismatch. There
were three early deaths (< 30 days), resulting in a device success rate of 88.8%. One- and three-year
survival rates among 30-day survivors were 95.8% and 70.0%, respectively. In summary, ViV-TAVI
using balloon-expandable Edwards prostheses is safe, provides acceptable functional outcomes, and
represents an effective, less invasive treatment for high-risk patients with failed Freestyle bioprostheses.
However, early complications must still be considered, particularly during the postoperative hospital
phase [2].
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In our patient, outcomes were similar in terms of mortality and clinical course. Transthoracic
echocardiography performed on postoperative day one demonstrated persistently severely reduced left
ventricular function with marked LV dilatation (LVEF biplane 25%). The TAVI prosthesis was in
typical position with no pericardial effusion. The mean gradient across the TAVI prosthesis was 5
mmHg, DVI 0.5, and AVA 2.03 cm?. Estimated systolic pulmonary artery pressure was 25 mmHg (+
CVP), decreased compared with pre-procedural measurements. All values indicated correct prosthesis
function without procedure-related complications. Despite persistently reduced LV function, the patient
was hemodynamically stable and showed a positive overall clinical trajectory. No early complications
were observed during the postoperative period.

Coronary obstruction is a rare but life-threatening complication after TAVR. In ViV-TAVR
procedures, the mortality rate following coronary obstruction is 48.6% [7]. The risk of coronary
obstruction is significantly higher in ViV procedures compared to native aortic valve TAVR (2.3% vs.
0.7%) [9]. Obstruction is almost always caused by displacement of valve leaflets toward the coronary
ostia [9]. TEE plays an essential role in peri- and intraprocedural guidance of ViV procedures. After
deployment of the transcatheter valve, TEE allows assessment of prosthesis position within the surgical
valve, evaluation of transvalvular gradients, and detection of both valvular and paravalvular
regurgitation. Importantly, TEE not only supports valve implantation, but also is used during
transcatheter leaflet laceration procedures to prevent severe complications such as coronary obstruction
or LVOTO [5]. This approach was also applied in our case. A combined strategy using TEE and
fluoroscopy within a standardized multidisciplinary protocol reduces complications and improves
procedural safety. During the present procedure, none of the typically associated complications such as
coronary obstruction occurred.

In our patient with severely impaired LV function, severe Freestyle-prosthesis insufficiency, and
significant comorbidity, TEE proved to be an indispensable tool: it enabled accurate positioning,
confirmed the absence of PVL and pericardial effusion, and contributed to stabilizing the patient’s
hemodynamic condition.

Conclusion

TEE should be used as the primary imaging modality in ViV-TAVI procedures involving Freestyle
bioprostheses because it:

a. enables precise anatomical measurements,

b. increases the safety of valve implantation,

c. allows early detection of paravalvular leakage and other complications,

d. optimizes follow-up by improving diagnostics of structural changes.

Our patient case confirms previously published data showing that TEE is essential for safe and
successful ViV-TAVI in patients with Freestyle prostheses [1; 2; 5; 8; 9]. Combining TEE with
fluoroscopy within a standardized multidisciplinary protocol reduces complications and improves
procedural safety, clinical outcomes, and long-term prognosis.
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Xiilasa
Freestyle bioprotezli xastalorda valve-in-valve TAVI prosedurlarinda
Transozofageal Ekokardioqrafiyanin (TEE) shamiyyati
Nihal Vilde, Baxtiyar 9liyev, Bastian Schon, Dennis Kine, Julian Anita Mihel

Giris: Stentlonsiz Medtronic Freestyle bioprotezlori yaxst hemodinamik xiisusiyyatlor gostarss do,
zamanla tez-tez degenerasiya edir. Yiiksok riskli xostolorda valve-in-valve (ViV) TAVI amaliyyati
reoperasiya ti¢iin tohliikasiz v effektiv alternativ hesab olunur.

Mogsad: Freestyle bioprotezlorinds ViV-TAVI-nin planlagdirilmasi, icrast Vo monitoringi ti¢iin
transezofageal exokardiografiyanin (TEE) shomiyyatini toqdim etmok.

Metodlar: TEE omoliyyatdan oavvol, omoliyyat zamani vo omoliyyatdan sonra anatomik
parametrlorin  6lgiilmasi, implantasiyanin movqeyino noazarot, paravalvulyar axmtinin (PVL)
askarlanmasi vo erkon fosadlarin miioyyan olunmasi tigiin istifado edildi.

Klinik hal: 29 mm Medtronic Freestyle protezi degenerasiya etmis, agir sol modacik disfunksiyasi
(LVEF 25-33%) olan 70 yasl kisi xastaya transfemoral ViV-TAVI (Evolut FX Plus 29 mm klapan) icra
edildi. Intraoperativ TEE doqiq yerlosdirmoni tamin etdi, PVL-in olmadigim tosdiglodi vo perikardial
maye yigilmasini istisna etdi.

Omoliyyatdan sonra: orta qradient 5 mm Hg, AVA 2.03 sm?, hemodinamik stabillosmso.

Notico: TEE, xiisusilo Freestyle bioprotezlorinds, ViV-TAVI prosedurlar tiglin vacibdir. Onun
fliioroskopiya ilo birgs istifadasi amaliyyat tohliikasizliyini artirir, agirlasmalarin sayini azaldir va qisa
Vo orta miiddatli naticalori yaxsilasdirir.

Acar sozlar: valve-in-valve, TAVI, Freestyle bioprotezi, TEE, PVL, yiiksok riskli xastolor

AHHOTALUA
3HauyeHHe YpecHIIeBOIHOI IXokapanorpaduu npu npoueaype Valve-in-Valve TAVI
y manMeHToB ¢ 6uonpore3amu Freestyle
Huxan Buabae, baxtusp Aimen, bacruan l1én, [lennnc Kune, Auura Muxes

Beenenue: bBeccrentHbie  Ouompore3sr  Medtronic  Freestyle  oGmamgaror  xopomumwu
reMOJIMHAMHYECKHMHU CBOMCTBAMHU, OJIHAKO CO BPEMEHEM YaCTO JIETPAAUPYIOT. Y MAIlMEHTOB BHICOKOTO
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pucka npornenypa «valve-in-valvey («knaman B knanane») TAVI sBisiercs 6e3onacHoii 1 3G dexTuBHOIM
aNbTepHATUBON MOBTOPHOU OMepaIuu.

[lenb: MPONEMOHCTPUPOBATh  3HAYMMOCTb  YPECIHUIIEBOAHON  dXOKapauorpadpuu  uis
IUTaHUpOBaHwMs, BeimonHeHus 1 Mmouutopunra ViV-TAVI B 6uonporesax Freestyle.

Mertonpr: YII9xoKI' ucnonp3oBanach 10, BO BpEMs M IIOCJIE ONEpalMM I H3MEPEHHUS
QHATOMUYECKUX MapaMeTpOB, KOHTPOJS IMOJOKEHHS] UMIUIAHTAIlMU, BBISIBJICHUS MapaBalibBYJISAPHOM
pErypruTayy ¥ paHHETO 0OHAPYKEHUS OCI0KHEHUI.

Kimuanueckuit cnywait: 70-meTHeMy ManMeHTy C JerpaaupoBaBmIUM 29-MM  OHONPOTE30M
Medtronic Freestyle u tsoxénoit nquchynkuueii nesoro xenynouka (LVEF 25-33%) Obuia BeImosHEHA
tpaunchemopansHas ViV-TAVI ¢ kramanom Evolut FX Plus 29 mm. Matpaoneparmonnas YIIDxoKI
o0ecrieunsia TOYHOE [O3MLMOHUpOBaHWE, moaTBepAwia orcyrerBue I[IBY  u  uckimoumna
NepUKapIUATbHBIN BBINOT.

[Tocne mpouenypel: cpemuuii rpamuent 5 mmHg, AVA 2,03 cm?, remoamHaMuveckas
cTabunuzanus.

Bakirouenue: UIIxoKI siBisiercsi KIFOYEBBIM MHCTpYMEHTOM Ipu BbinonHeHudn ViV-TAVI,
ocobenno B Ouomporezax Freestyle. Coueranue ¢ (Ir0OpOCKONHMEH TOBBIIACT OE30MACHOCTh
IpOIEIyphl, CHHXKAET YaCTOTy OCJIOXHEHHWH W yIydIIaeT HENOCPEICTBEHHBIE M CPEIHECPOUYHBIC
pe3yIbTaThI.

Kawuesbie caoBa: valve-in-valve, TAVI, ouonpore3 Freestyle, UIIDOxoKTI', [IBY, marueHTs
BBICOKOT'O PHCKa

Magalo redaksiyaya daxil olmusdur: 12.12.2025
Tokrar islanmaya gondarilmigdir: 16.01.2026
Capa gabul edilmisdir: 22.01.2026
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ELMi MOQALOSLORIN TORTIB EDILMOSINO DAIR TOLOBLOR

Toqdim edilon magalalar jurnalin elmi istigamatino (harbi-nazari elmlor, harbi-xiisusi elmlar, harbi
tobabat, milli tohliikasizlik) uygun, aktual elmi problemlors aid todqiqatlarin ilk dofs darc olunmasi iigiin
nazords tutulmus materiallara malik olmalidir. Moagalslor elektron variantda ti¢ dilds (Azarbaycan, rus vo ya
ingilis) taqdim edils bilor.

Mogalo MS WORD motn redaktorunda 12-lik Times New Roman srifti ilo yigilmali, sotirlorarasi
mosafo 1 olmalidir. Moagalonin strukturuna uygun olarag UOT, magalonin adi, miallif hagqinda tam
molumat, xiilass, agar sozlar, giris, 2sas hisss (metodologiya va aldo olunan naticalar), natica, istifads edilmis
odabiyyat siyahisi, va alavalor (ehtiyac olarsa) ardicil vo sistemli sokilds togdim olunmalidir. Magalanin
birinci sohifasinin yuxar1 sol torafindo UOT indekslor gostarilmalidir. Matnin avvalinds magalonin adi,
miiallif(lor) hagqinda molumat (adi vo soyadi tam sokilda, elmi doracasi, elmi adi1 va harbi xidmatds olanlar
liciin horbi riitbasi), ORCID indeks(lor) (ogar varsa), miiallif(lor)in islodiyi miiassisa(lor), miiallif(lor)in
elektron pogt tinvan(lar), telefon nomralori, homginin gonorar 6donilmasi ligiin onlarin Azorbaycan
Beynolxalq Bankinin hesab rekvizitlori gostorilmalidir. Bu molumatlardan sonra moagalonin yazildig: dilds
150-250 s6zdan ibarat xiilass verilmolidir. Xiilasods todgigat isinin mahiyyati, misllif(lar)in aldiglar: elmi
naticaloar, isin elmi cohatdan yeniliyi, totbigi shomiyyati va s. yigcam sokilda 6z oksini tapmalidir. Xiilasadan
sonra 5 — 8 sozdan ibarat acar sozlar gostarilmalidir.

Magalonin matni 6-12 sohifo (A4 formatinda) hacminds olmali, Sahifalords isa biitiin toraflordon 20
mm bos masafa saxlanmalidir. Sohifalorin némrasi sohifonin asagi orta hissasinds qoyulmalidir.

Mliistrasiyalar, cadvallar, grafiklor, diagramlar matnds yerlosdirilorkon (say1 birden artiqdirsa) ardicil
olaraq arab rogamlari ilo nomralonmoalidir. Cadval — cadvalin yuxarisinda sagdan (mes., Cadval 1), sokil isa
soklin altinda ortadan (mes., Sokil 2.) vo motn hissadan (yuxaridan vo asagidan) 1 bos Satir buraxmagla
nomralonmali, hamginin elo yerlosdirilmoalidir ki, magaloni déndermadon vo ya saat aqrabinin horokati
istigamotindoa dondoardikds onlara baxmag, yaxud oxumag miimkiin olsun.

Motndo verilon riyazi ifadolor MS Word programinin diistur redaktoru (Equation) ilo tortib
olunmalidir. Diistur Satrin ortasinda, némrasi ise sagda motarizods yazilmalidir.

Elmi mogalodo mévzu tizro qusa tohlil verilmoli, onun aktualligi osaslandirilmali, hall olunmali
moasalalar agiglanmali va onlarin halli yollar1 gostarilmali, alda edilon naticalar, isin elmi cahatdan yeniliyi,
totbigi ohomiyyati, iqtisadi somarasi va s. aydin sokilds verilmolidir.

Elmi moanbalara edilon istinadlar matnds kvadrat motarizads verilmalidir (masalon, [1] vo ya [1,
5.119]). Moagalonin sonunda verilon adabiyyat siyahisi istinad olunan oadobiyyatlarin matndoki ardicilligina
uygun sokildo nomralonmalidir. ©dobiyyat siyahisinda son 10 ildo noasr edilmis elmi magalsloro,
monografiyalara vo digor etibarli monbolors iistiinliik verilmolidir. Istinad olunan monbanin bibliografik
tosviri verilorkon Azarbaycan Respublikasinin Prezidenti yaninda Ali Attestasiya Komissiyasi Royasot
Heyaotinin 29 oktyabr 2019-cu il tarixli gorari ilo tosdiq edilmis, 7 may 2021-ci il, 9 dekabr 2022-ci il tarixli
gorar1 ilo doyisiliklor edilmis “Dissertasiyanin tortibi qaydasi”nin toloblori asas gétiiriilmalidir. “Istifado
edilmis adobiyyat siyahisi”ndan sonra magalonin vo misllifin adi, xiilass v agar sozlor (magalonin yazildig:
dildan olave, yuxarida geyd edilmis daha iki dilda) verilmolidir.

Redaksiyaya daxil olmus magalslorin ¢apa tovsiyos olunmasi jurnalin redaksiya heystinin anonim
rayindon vo plagiatligin mévcudlugunun yoxlanilmasindan sonra miisyyon edilir. Redaksiyaya togqdim
olunan magals gapa tovsiys olunmadiqda bu barado misllif(lar)s malumat gondorilir.

Jurnalin bir nomrasinds eyni miollif(lor)in iki magalasi dorc oluna bilmaz. Yuxarida geyd edilon
toloblara cavab vermayan mogalslor dorc edilmir vo nosr edilmis magalalorin olyazmalari geri qaytarilmur.

TPEBOBAHMS K O®OPMJIEHUIO HAYUHBIX CTATEA

[MpencraBieHHble Uis MyONMKAMH B JKypHaJe CTAaThU JOJDKHBI COOTBETCTBOBAaTh HAYYHBIM
HampaBJICHUSIM  (BOCHHO-TEOPETHYECKHE HAyKH, BOCHHO-CIICIUANbHBIE HAyKH, BOCHHAs MEAUIUHA,
HaIlMOHAJbHAsE 0€30MaCHOCTH ) )KypHaJIa ¥ COACPKAaTh MAaTePUAIIbl, OTPAXKAIOIINE PE3YJIbTAThl UCCIIETOBAHUI
HAYYHO-aKTyaJbHBIX MPOOJIeM, TpeJHA3HAYCHHbIE I MEepBUYHON myOnukarmuu. CTtaTb MOTYT OBITh
NPEACTaBJICHBI B DJIEKTPOHHOM BapHaHTE Ha OJHOM U3 CIEAYIOIIUX S3bIKOB: a3epOailKaHCKOM, PYCCKOM
VI aHTJTUHACKOM.

CraTbst 0DKHA OBITh HaOpaHa B TekcToBOM peaakTope MS WORD mipudTom Times New Roman 12,
MEXyCTpOUYHBIN HHTEpBaT — 1.
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CornacHo ctpykrype ctatbil Y/IK, Ha3BaHue cTaTtbu, mojHas MHPoOpMaIMs 00 aBTOpe, aHHOTALIUA,
KJIFOYEBbIE CJIOBA, BBEJCHUE, OCHOBHAS 4acTh (METOAOJIOTHS M IOJYYEHHBIE PE3YJIbTaThl), 3aKIHOUEHHE,
CIIMCOK HCIOJIb30BaHHOM JIUTEPATYPhI, U MPUIIOKEHUS (TP HEOOXOAUMOCTH) IOJKHBI OBITH MPEACTABICHBI
nocienoBaTeNibHO U cucteMHo. MHmekch YK momkHBI 0TOOpakaThCsl B JICBOH BEpXHEW YacTH MEPBOU
CTpaHMIIBI CTaThu. B Hauase TekcTa yka3pIBaeTCsl Ha3BaHUE CTAThH, CBEACHUS 00 aBTOpe(ax) (OIHOE UM U
dbamwns, yaeHas CTeIIeHb, y4eHOE 3BaHHe U BOMHCKOE 3BaHME sl BoeHHocmy)ammx), ORCID uanexc(nr)
(Ipy HaNMMYUM), YYIPSKISHUHU(SIX), B KOTOpoM padoTaeT(ror) aBTOp(Bl), ampec(a) AJIEKTPOHHOH MOYTHI
aBTopa(oB), HOMepa Tene(oHOB, a TaKKe PEKBH3HUTHI cueta MexayHapoaHoro banka AzepOaiimkana s
ymiatel roHopapa. [locne 3toit mndopmaium cienyer nath aHHotamuio oobemom 150-250 cioB Ha ToM
A3bIKE€, Ha KOTOPOM HalMcaHa CTaTbd. B aHHOTauuMum ciexyer OTpa3uThb KpaTKO: CyTh Hay4HO-
HCCJIEIOBATEILCKOM pabOoThl, HAYYHBIE PE3YNIbTAThI, OJTYYEHHbIE aBTOPOM(aMH ), HayyHasi HOBU3HA paOOThI,
Ba)XHOCTb IpUMEHEHUs U T.11. [lociie aHHOTaLuy cielyeT NepeunucinTb KI0YeBble CJI0Ba U3 5—8 cIoB.

TekcT cTaTbu OJKEH COCTaBIATh 6—12 cTpanun (hopmaTa A4), CTpaHULIBI TOTKHBI UMETh CBOOOHOE
npoctpancTBo 1o 20 MM co Bcex cropoH. Homepa cTpanuil TOMKHBI OBITH pa3MelieHbl B LEHTPE BHHU3Y
CTpAHHMIIBI.

[Tpu pazMenieHuH B TEKCTE WUTIOCTpALUH, TabHII, cXeM, AuarpamMm (eciau uX KOJIMYeCTBO OOJblIe
OJTHOM) UX CIIelyeT HyMepOBaTh MOCIIeA0BaTeIbHO apadckumu Iudpamu. Hymeparys gomkHa ObITh BBEPXY
Tabnuipl cripaBa (HanpumMep, Tabmuna 1.), a Ha CTpaHMIE ¢ PUCYHKOM — BHH3Y MOCEpeIHHe (HArpuMmep,
Pucynok 2.) m 1 mycras cTpoka OT TEKCTOBOW dYacTu (CBepXy W CHH3Y). M300paskeHHe MTOJHKHO
pacrioyaraTbCsi TaKUM 00pa3oM, YTOOBI €ro MOXHO OBLIO paccMaTpUBaTh WJIM YUTaTh HE MOBOpAYMBas, a
TaKXe [P IOBOPOTE II0 YACOBOH CTpeJIKe.

MaremaTuyeckue BbIpa)KeHMs, NPHUBEJIEHHbIE B TEKCTE, JOJDKHBI OBITh COCTABJIEHBI C IOMOIIBIO
penakropa dopmyi (Equation) mporpammer MS Word. ®@opmyity ciieyeT mucarth moceperHe CTPOKH, a HX
HOMepa B CKOOKax Crpana.

B HayudHoii cTaTthe IODKEH OBITH JaH KpaTKUM aHATU3 TEeMbl, O0OCHOBaHa €€ aKTyallbHOCTb,
pa3bsCHEHBI pellaeMble BOMPOCHl W yKa3aHbl MyTH WX pemeHus. JomkHBI ObITh YETKO IMpPEICTaBICHBI
NOJY4YEeHHBIE pe3yJbTaThl, HayyHas HOBU3HA palOThl, €€ NPHUKIATHAS 3HAYUMOCTH, IKOHOMHUYECKas
3G PEKTUBHOCTD U T.II.

CchUIKM Ha HayYHbBIE HCTOUYHUKH B TEKCTE JOJDKHBI OBITH JaHBI B KBaJIPaTHBIX CKOOKax (Hampumep,
[1] wm [1, cTp.119]). Crncok nuTeparypbl, MPUBEICHHBINA B KOHIIE CTAThH, JIOJDKEH OBITh IPOHYMEPOBAH B
COOTBETCTBHH C TMOPSAKOM IIMTUPOBAHHS JUTEPATyphl B TEKCTe. B crmcke nmTepaTypbl MpEeANOYTeHUE
ClIelyeT OTJaBaTh HAay4YHBIM CTaThsiM, MOHOTpausM ¥ JAPYIHMM JIOCTOBEPHBIM HCTOYHHKAM,
onyOnukoBaHHbIM 3a nocinenue 10 ser. Ilpm naye OuOnmMorpaduyeckoro OMUCaHUS IUTHPYEMOTO
MCTOYHUKA, 32 OCHOBY JIOJKHBI IPUHUMATHCS TpeboBanus «IIpaBuia coctaBieHus AuccepTaluny», KOTOpble
6bun yTBepikAeHsl perenueM lIpesnanyma BAK npu Ipesunenre AzepoOaiimxanckoit PecyOnuku ot 29
okTs10pst 2019 rona, BHECEHBI U IOMOJIHEHBI TOcTaHOBiIeHUeM oT 7 mas 2021-ro, 9 nexabpst 2022-ro ronoB.
[Tocne «Criucka NCONb30BaHHOM JIUTEPATYPHD» CIEAYET YKa3bIBaTh Ha3BaHNUE CTAThU U aBTOPA, aHHOTALIUIO
U KJIFOYEBbIE CJI0Ba (MOMUMO $3bIKa, HA KOTOPOM HAIMCaHa CTaTbhsl, HA ABYX JIPYTUX S3bIKAX, YIOMSHYTHIX
BBIIIIE).

Pexomennanus k myOnukanuy ctated, BXOIAUIMX B PENAKIMIO, ONPEAEsSeTcs] Mocie aHOHUMHOIO
3aKIIIOYCHUS PEIaKIIMOHHON KOJUIETHH KypHAJIa U MPOBEPKU Ha HaJM4Me Iutaruara. Ecimu moctynuBinas B
PENAKIIMIO CTaThsl HE PEKOMEHAYETCs K MyOnuKauuu, HHpopmalus 00 3TOM OTIpaBIIsieTcs aBTopy(am).

JIBe cTaThu OTHOTO ¥ TOTO K€ aBTOpa(OB) HE MOTYT OBITH OITyOJMKOBAHBI B OJTHOM HOMEpE JKypHaIa.
CraTby, HE COOTBETCTBYIOIIME BBIIICYKAa3aHHBIM TpeOOBaHUSAM, HEe OyayT OmyOIuMKOBaHbBI. Pykommcu
OIyOJIMKOBAaHHBIX CTaTel HE BO3BPALIAIOTCS.

REQUIREMENTS FOR THE COMPILATION OF SCIENTIFIC ARTICLES

Submitted articles should have materials intended for the first publication of researches related to
current scientific problems, in accordance with the journal's scientific direction (military-theoretical sciences,
military-special sciences, military medicine, national security). Articles can be submitted electronically in
three languages (Azerbaijani, Russian or English).

The article should be typed in MS WORD text editor with Times New Roman font 12, line spacing
should be 1. Universal decimal classification (UDC) according to the structure of the article, ORCID indexes
(if any) title of the article, full information about the author, abstract, keywords, introduction, main part
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(methodology and results obtained), conclusion, list of references used, and supplements (if needed) should
be presented in a consistent and systematic manner. UDC indexes should be displayed on the upper left side
of the first page of the article. At the beginning of the text, the title of the article, information about the
author(s) (full name and surname, academic degree, academic title and military rank for those in military
service), institution(s) where the author(s) works, e-mail address(es), telephone numbers, as well as account
details of the International Bank of Azerbaijan for the payment of fees. After this information, a summary of
150-250 words should be given in the language in which the article was written. In the summary, the essence
of the research work, the scientific results obtained by the author(s), the scientific novelty of the work, the
importance of application, etc. should be concisely reflected. After the summary, keywords of 5-8 words
should be listed.

The text of the article should be 6-12 pages (in A4 format), and the pages should have 20 mm free
space on all sides. Page numbers should be placed in the lower middle of the page.

When placing illustrations, tables, charts, diagrams in the text (if the number is more than one), they
should be numbered consecutively with Arabic numbers. Table — should be numbered at the top of the table
from the right (e.g., Table 1), and the figure should be numbered from the middle (e.g., Figure 2.) and 1 blank
line from the text part (top and bottom), and should be placed in such a way that the article is not rotated or
clockwise so that they can be viewed or read when turned in the direction of the movement of the hand.

Mathematical expressions given in the text should be compiled with the formula editor (Equation) of
the MS Word program. The formula should be written in the middle of the line, and the number should be
written in parentheses on the right.

In a scientific article, a brief analysis of the topic should be given, its relevance should be justified, the
issues to be resolved should be explained and their solutions should be indicated, the results obtained, the
scientific novelty of the work, its application importance, economic efficiency, etc. should be given clearly.

References to scientific sources should be given in square brackets in the text (for example, [1] or, [1,
p.119]). The list of references given at the end of the article should be numbered according to the order of
the cited literature in the text. Scientific articles, monographs and other reliable sources published in the last
10 years should be preferred in the literature list. When giving the bibliographic description of the referenced
source, the "Procedure for the preparation of the Dissertation™ approved by the decision of the Presidium of
the Higher Attestation Commission under the President of the Republic of Azerbaijan dated October 29,
2019, and amended by the decision dated May 7, 2021, December 9, 2022 requirements should be taken into
account. The title of the article and the author, abstract and keywords (in addition to the language in which
the article is written, in two other languages mentioned above) should be given after the "referenced literature
list".

The recommendation for publication of the articles included in the editorial board is determined after
the anonymous opinion of the editorial board of the magazine and after checking the presence of plagiarism.
If the article submitted to the editors is not recommended for publication, information is sent to the author(s).

Two articles by the same author(s) cannot be published in one issue of the journal. Articles that do not
meet the above-mentioned requirements will not be published, and manuscripts of published articles will not
be returned.






