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Informal Employment or Decent Pension? Which One is More Desirable?

Abstract

The informal economy, along with informal employment as its core component, remains a critical
issue for policymakers in Azerbaijan. According to the International Labour Organization (ILO),
informal economies are often associated with high poverty rates and significant decent work deficits.
The formalization of the economy is essential to ensure equitable distribution of opportunities and
resources within society. In its 2002 resolution, the ILO defines the informal economy as
encompassing all economic activities by workers and units not adequately covered by legal or
institutional frameworks. In the literature, the informal economy is also referred to as the shadow,
underground, or grey economy. Addressing informality is pivotal for sustainable development and
labor market efficiency.

Keywords: informal economy, informal employment, decent work, ILO, shadow economy,
economic formalization

Visalo Muradaliyeva

ADA Universiteti
https://orcid.org/0009-0003-5661-1062
vmuradaliyeval4704@ada.edu.az

Qeyri-rasmi masgulluq va ya layiqli pensiya? Hansi daha arzuolunandir?

Xilasa

Qeyri-rosmi igtisadiyyat vo onun osas hissasi olan geyri-rosmi mosgulluq Azoarbaycan
siyasatgilori Ugun vacib masalolordon biri olaraq qalir. Beynolxalq ©mok Togkilatinin (ILO)
molumatina gora, geyri-rosmi igtisadiyyatlar adston yiiksok yoxsullug saviyyasi va ciddi layigli smok
catismazhig ilo xarakterizo olunur. iqtisadiyyatin rosmi formaya kegirilmosi comiyyotdos imkanlarmn
Vo resurslarmn adalatli boliisdiiriilmasi baximindan miithiim shamiyyat kasb edir. ILO-nun 2002-ci il
tarixli “Layiqli amok va geyri-rosmi iqtisadiyyat haqqinda goatnamasi’nda qgeyri-rosmi iqtisadiyyat,
hliqugi va institusional mexanizmlarlo yetarinca ohato olunmayan battn igtisadi foaliyyatlori ohato
edon anlayis kimi toqdim olunur. ©dabiyyatda bu igtisadiyyat novi kélgs, geyri-rosmi va ya boz
iqtisadiyyat adlandirilir. Qeyri-rosmi iqtisadiyyatin aradan qaldirilmasi1 davamli inkisaf vo omok
bazarinin somoraliliyi Giglin vacibdir.

Acar sOzlar: qeyri-rasmi iqtisadiyyat, qeyri-rasmi moasgullug, layigli amak, ILO, kolga
iqtisadiyyati, igtisadi formallagma

Introduction

For several years “Azerbaijan had the second largest shadow economy with 33.8 (41) percent of
GDP” in the list of former Soviet Union countriesm (Schneider, Enste, 2000).
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Also, the World Bank datasets indicates the statistical data on current informality rate in
Azerbaijan as flowingly:
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Additionally, in accordance to the Country Profile report of Azerbaijan (Enterprise Surveys,
2019) 29.9 percent of firms demonstrate informality in terms of acting as unregistered firms while
starting to business. Thus, some firms try to avoid official rules and regulations, including tax
obligations set by government. For this purpose, they do not register their business and “remain in
the informal sector”.

Informal employment is key aspect that causes to the informal economy.

Due to State Statistics Committee, currently total population of Azerbaijan is 10 156,4 thousand
people, while 6 984, 5 thousand of them are at working age. Actually this number does not mean that
all these people are contain a labor force.

Research

Thus, only 5303,9 thousand people are considered an economically active population
(www.stat.gov.az, n.d.). So, only about half of the population does not contain a labor force and does
not create a threat to formality of the economy.

Informality problem occurs while analyzing the number of total employed people and
number of people working with labor (employment) contracts.

The Article 1.1.9 of the “Law of the Republic of Azerbaijan on Employment” determines the
definition of “informal employment”.
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In accordance to this Law the informal employment is —

v' performing certain activities without concluding an employment contract in accordance to the
Labor Code of the Republic of Azerbaijan or;

v’ performing certain activities without concluding civil legal agreement in accordance to the
Civil Code of the Republic of Azerbaijan

v’ carrying out entrepreneurial activities and use of land suitable for agriculture in the property
without formalization in accordance to Tax Code of the Republic of Azerbaijan;

v’ obtaining profit (income) as a result of organizing a family farm without keeping records in
local self-governing bodies (Azorbaycan Respublikasi Igtisadiyyat Nazirliyi yaninda Dovlot Vergi
Xidmeti, n.d.).

Employment contracts vs Employed people in Azerbaijan

The 1704.9 thousand out of 4 988,2 thousand people of Azerbaijan who are total employed
people, are considered wage workers. In other words, only 1704.9 thousand people of Azerbaijan
(2021) works with employment contracts (www.taxes.gov.az, n.d.)

Note: in some sources this number is 1 741 468 (report.az, n.d.)

Here we encounter with mystery.

The Annual reports of Ministry of Labor and Social protection of Population of the Republic of
Azerbaijan emphasize that (The World Bank, n.d.):

% in 2017 the number of wage workers was 1517.8 thousand people.

+ in 2018 the number of wage workers increased 2.1 percent in comparison to previous year and
reached 1553.6 thousand people.

+ in 2020 the number of wage workers increased 2.7 percent in comparison to previous year and
reached 1691.8 thousand people. 53.8 % of them were directed to state sector of the economy and
46.2 % were directed to non-stat sector.

% in 2021 the number of wage workers increased 1.2 percent in comparison to previous year and
reached 1704.9 thousand people. 905.7 thousand of them were employed in public sector, while 799.2
thousand people employed in the non-state sector.

number of wage workers

1750
1700

1650
1600
1550

1500
1450
1400

2017 2018 2020 2021

e number of wage workers

Taking into account that, around 1.7 million people could work in agriculture and about 1.5
million people could be considered as self-employed. Then the rest of employed population will be
evaluated as informally employed people.

Here the question arises: why the number of labor contracts contains only 35 percent of
employed people? This question illustrates the issue of informal employment in Azerbaijan.
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Reasons and consequences

Informal economy may cover either wage workers or own-account workers. “Workers in the
informal economy are not recognized, registered, regulated and protected under labor legislation and
social protection.” (International Labour Organization (ILO, 2002) Workers subjected to the
informal employment cannot demand the implementation of their fundamental rights as to
work in relevant working conditions, to have social or health security, to benefit from various
financial mechanisms as mortgage, bank loans etc. Therefore, appropriate research and urgent and
pointed approach to diminish informal employment in Azerbaijan is inevitable.

Currently, the high level of informal employment in Azerbaijan could be observed especially in
the following fields of economy:

= retail trade transport tourism service

High rate of informal employment negatively interacts with transparency of the country’s
economy.

As far as employers keep their worker under the umbrella of mystery of informal employment
they may easily avoid to meet the requirements of government on taxes, social insurance plans, etc.
Such employers meaningfully may violate the international labor standards when designing or
realizing working conditions, requirements.

Moreover, workers employed without labor contracts don’t earn the official employment
experience (years of work experience), which further negatively affects to calculation of pension
amount of this worker.

Government and international responses

In international level the International Labor Organization is a principal body who has relevant
mandate in the field in accordance with the ILO Declaration on Fundamental Principles and Rights
at Work, 1998 and Decent Work Agenda (International Labour Organization (ILO), 2002).

In its “R198-Employment Relationship Recommendations, 2006” ILO obliges the States with
certain requirements on formulation of “National policy of protection for worker in an employment
relationship”, “Determination of the existence of an employment relationship”/ “monitoring and
implementation” (International Labour Organization (ILO, 2002).

Especially, in “R204-Transition from Informal to the Formal Economy Recommendation,
2015” ILO provides guidance to Member States

a) “to facilitate the transition of workers and economic units from informal to formal economy;

b) promote the creation, preservation and sustainability of enterprises and decent jobs in formal
economy;

c) prevent the informalization of formal economy jobs.”

12
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In nation-wide, starting 2017 Azerbaijani Government applied several tools to address the
informal employment.

First and foremost, in 2017 Azerbaijani Government adopted “The Action Plan for the
prevention of informal employment in the Republic of Azerbaijan”. (Approved by the Decree of
the President, dated 09.10.2017, Number 3287) (Report.az., 2022)

The reasons caused to necessity of this Action plan was the aim:

- to legalize employer-employee relations,

- to improve the control mechanism on organization of labor payment,

- to realize an effectively coordinated policy between related governmental bodies.

Most desired consequences was to improve the legal base on prevention of informal employment,
to provide worker’s right to social protection, to stimulate employers to avoid from informal
employment, to motivate employers to legalize the labor relations of workers and so on.

To reach these consequences several amendments to various legislative acts was offered to be
done by this Action Plan. So, per such fundamental change policy some amendment made to the Tax
Code of Azerbaijan.

Starting January 1 of 2019 tax reform was implemented and the income tax (in amount on 14
percent) for employees working in non-oil and non-state sector has been abolished. So, the employees
of non-oil and non-state sector, whose wage was up to 8,000 thousand AZN per month were exempted
from income tax for seven years period as a pilot Project. The goal was to motivate employers of non-
oil sector to formalize their employer-employee relations. In other words, this tax policy was intended
to gradually remove shadow economy and decrease unofficial employment via “whitening the
employment contracts”.

Later in 2020 next legislative act was adopted. So, due to “the Rule for carrying out and
coordinating control measures in the field of legalization of informal employment” (approved
by the Decision of the Cabinet of Ministers of the Republic of Azerbaijan dated 17.03.2020, number
96) (The World Bank, 2019) the three governmental bodies - like the Ministry of Labor and Social
protection of Population of the Republic of Azerbaijan, the Ministry of Economy and the State
Agency for Service to Citizens and Social Innovations under the President of the Republic of
Azerbaijan are determined as principal agencies to realize the control over legalization of informal
employment. They tasked (The World Bank Group, 2019):

v" to prevent and control the informal employment,

v' to research the fields wherein the informal employment is in highest level

v" to realize monitoring and evaluation

Simultaneously, a single electronic information system was created and named “Control of
informal employment”.

Also, upon the next decree of the President, the list of relevant information systems that needed
to be integrated to the system of “Control of informal employment” was determined. The most
interesting point is that, 25 different systems of 18 governmental bodies was listed as necessary
information sources to help to detect and manage informal employment. Interestingly, even relevant
data base of “Azerishig” and “Azersu” was considered as role-playing features in this process.
Somehow an ideal net of electronic sources was maintained in order to effectively collaborate
and control and prevent informal employment.

Numerous awareness raising programs on negative consequences of informal employment was
distributed and displayed via social media.

Simultaneously, in accordance to Ministry of Labor and Social Protection of Population (Dévlot
Statistika Komitasi, 2022).

In 2019

- 103 thousand unemployed people were provided with relevant jobs (permanent and
temporary jobs);
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In 2020

- 100 thousand unemployed people were provided with relevant jobs (permanent and
temporary jobs);

- 12 thousand people involved to self-employment programs;

- Some people directed to professional trainings;

In 2021

- Azerbaijani Government jointly with the UN Development Program (UNDP)
implemented a program of “Creation of inclusive and decent jobs for socially vulnerable groups
of population”;

- Also, the relevant Ministry and World Bank realized the project of “Support to the
Employment in Azerbaijan”.

Unfortunately, all above-mentioned policy elements was not sufficient to reach a full elimination
of informal employment in Azerbaijan.

Conclusion and Recommendations

Conclusion

In my assumption, here two sided approach is necessary to be applied in order to reach full
formality.

- In respect to employers

- In respect to employees.

Guiding by the ILO’ “R204-Transition from Informal to the Formal Economy Recommendation,
2015” should be priority for the Government of Azerbaijan to diminish the informal employment rate
in the country in terms of forcing employers to formalize their businesses.

Simultaneously, more transparent and prosperity-proving policy should be applied to new
beginning businesses, especially to medium and small-sized entrepreneurs.

The new tax reform needs to be applied to reach complete digitalization of the tax payments.

Moreover, payment of salaries should be fully switched to electronic systems, which will help to
reduce informal employment.

Model of European Countries (where the informality is in its lowest rate in the world) in fight
against informal economy, especially the policy to focus on worker that tend to be invisible could be
examined.

Also, the implementation of the unemployment insurance system should be accelerated. Thus,
availability of the Unemployment Insurance Fund (UIF) should be increased. The procedures to
obtain relevant benefit from UIF should be simplified.

Furthermore, in my assumption people would prefer to formalize their employment in case if they
will meet their expectations in progress in pension system of the country.
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Olka igtisadiyyatinda tarazh qiymatlorin dinamikas::
2016-c1 il modeli asasinda

Xulasa

Tarazli giymatlor modeli igtisadi sistemds sahslorarasi miinasibatlori vo giymat saviyyalarinin
formalasma mexanizmini 6yronmok ti¢giin mihiim modellardan biridir. Bu tadgigatda klassik Leontief
saholorarasi balans modeli gargivasinda istehsal va istehlak sahalorinin garsiligli tasiri asasinda tarazli
giymatlorin mioyyan olunmasi arasdirilmisdir. Modelds farz edilir Ki, har bir mohsul vahidinin
istehsali ti¢lin digor saholordon alinan mohsullar sabit proporsiyada talab olunur va naticads bu
qarsiligh asililiq qgiymotlorin formalagsmasina birbasa tosir gostorir. Todgigat zamani xarclor
matrisinin torsinin transpozesi vo qiymoat vektorlarinin strukturu nozordon kegirilmis, iqtisadi
sistemdo daxili tarazligin hansi sortlorlo tomin olundugu aragdirilmisdir. Tarazli qiymatlor modelinin
totbiqi iqtisadi planlagdirmada, sektoral siyasotin formalasdirilmasinda vo daxili bazar tarazliginin
giymotlondirilmasinds genis istifado imkanlar1 yaradir. Noticalor gostorir ki, saholorarasi qarsiliqlt
olagalorin diizgun modellosdirilmasi Umumi giymat soviyyasinin sabitliyi vo resurslarin optimal
bolgiisti baximindan mithiim shomiyyat dasiyir.

Acar sozlar: tarazli giymatlor modeli, maxsusi adadlor, sahalorarast balans tanliklari. neft vo
qeyri-neft sektorlari, 6lka igtisadiyyaty

Khadija Hidayatova

Baku State University
https://orcid.org/0009-0000-7185-4183
khadijahidayatova@gmail.com

Dynamics of Equilibrium Prices in the Country's Economy:
Based on the 2016 Model

Abstract

The equilibrium price model is one of the key tools for analyzing intersectoral relations and the
mechanisms of price formation within an economic system. This study investigates the determination
of equilibrium prices based on the classical Leontief input-output model, which considers the mutual
influence between production and consumption sectors. The model assumes that each unit of output
requires inputs from other sectors in fixed proportions, and this interdependence directly affects the
formation of prices. The study examines the structure of the transpose of the inverse cost matrix and
the associated price vectors, exploring the conditions under which internal equilibrium is achieved
within the economic system. The application of the equilibrium price model offers broad
opportunities in economic planning, the formation of sectoral policies, and the evaluation of domestic
market stability. The findings indicate that accurate modeling of intersectoral relationships is essential
for maintaining overall price stability and ensuring the optimal allocation of resources.

Keywords: equilibrium price model, eigenvalues, input-output balance equations, oil and non-oil
sectors, national economy
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Giris

Tarazh qiymatlor modeli (bozon iimumi tarazhiq modeli do adlandirilir) — iqtisadi sistemdo
biitiin bazarlarin eyni anda taraz voziyyatds oldugu bir modeli tosvir edir. Bu model ilk dofo Léon
Walras torofindon irali  siirilmisdir vo Leontief torofindon igtisadiyyatin riyazi
modellosdirilmasinds inkisaf etdirilmisdir. “Tarazli qiymatlor" modelina diggst yetirsok bu model ilo
“Xarclor-Buraxilis” modeli arasinda qarsiligli miinasibatlori muoyyan etmok he¢ do ¢otin olmaz.
Buna misal olaraq deys bilorik ki, mehsul buraxilisi vektoru X ilo giymot vektoru P bir-birins
garsiligl tasirdadir. Mohsul buraxilisinin galan hissasini (alava dayari) V; ilo isars edok. Buraxiligin

bu hissasini amok haqqu, sosial ayirmalar, xalis galir (manfaot), istehsala vergilar toskil edir (Hasanli
2015).

X,p, =x/(a,p, +a,p,+0 +a,p,)+V,, i=Ln (1)

Barabarliyin har iki tarafini xi—ya bolsak, vi alave doyar normast, yoni buraxilisin moahsul vahidino
diison alava dayarin kamiyyati, basqa s6zlo buraxilisin hacminds alava dayarin pay1 alinir.

_ Y

Vi =% 2)

‘X.tp::x;{al;.pp+a2,p|+|:| +ﬂmpn]+V” !:1,?’!

Bu sistemi agagic
P=A"P+U  (3)soklinds olar.
Buradan p-ni tapsaqg:
P=(E-47)'5, (4)

transponirs olunmus tam xarclor matrisini almis oluruq. (3) vo (4) “Tarazli qiymatlor” modelinin
tonliklar sistemidir. .

Tam xorclor matrisini isarolomo apararaq £ = B'v soklinds yazsaq,bu model vasitasi ilo alava
dayarin kamiyyatini doyisdirmoklo har bir sahodo ehtiyatlardan istifado olunmasinin strukturunun
(araliq istehlakin strukturu) giymot strukturunu necs doyisocoyini aydinlagdirmaq miimkiindiir.
Molum olur ki,giymoat doyismasinin (Ap) yayilima effekti (kélgo giymot) olavo doyorin payinin
doyismasi (AD) ilo olagolidir vo asagidaki kimi hesablanir (Hasanli, 2018):

AP =BT Av (5)

Tadgiqat

Tarazli-giymotlor modelinds 6lka Uzro giymat soviyyasinin doyismosini Neft vo Qeyri-neft
sektorlar1 tizra simulyasiyalar vasitasilo tadqiq edok. Bu modelin kdmoayi ila bir igtisadi foaliyyot
sektorlarinda giymot soviyyasini doyismoklo digor sektorlarda tarazli qiymot Saviyyasinin neco
doayisocayini simulyasiyalar vasitssilo prognozlasdirmaq miimkiindiir. Biz iso Excel program
paketinds realizasiyasini hoyata kegirok (Hosonli, 2020).

[k &nca olava doyor normalarmi hesablayaq. ©lave doyar normasi (pay1) miivafiq sahonin olave
dayarinin (Vi) onun timumi buraxilisina (Xi) nisbati kimi misyyan olunur.

Codval 1-in gostaricilorino asasan Neft vo Qeyri-neft sektorlarinin oalave doyarlarinin Gmumi
buraxilisdaki payini hesablayaq (Cadval2).
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Cadval 1.
23 v fe | neft{,5%)
A B € D E F G H | ] K L it I o]

T X EY N |
11 reft eyri-nef

| B Arahg E Divlat |tasarriifa dl,\,qa?dl Bsas |

] istehlaka) v“ idaraetm| tlanna uw?yya qiymatlal

: sorf tasarriifa . sidmat Osas |vosaitlar a camil

! Satir tlarmn kapitaln |  inin : Cami | . CIFFO |,

| saheler olunan organlarl| edan | K . Ixrac |, Tdxal istifada |

1 kodu . son .| limumi | ehtiyatla istifada B oo I

1 cami |l | TSOR | geyri- L . edilmis |

! ehtiyatla . | istehlak | kommm yiamm \ yerli |

1 xarclari . . dayisma |

I r xarclari | ersiya . mahsul |
2 I 1 2 +, Jriladl 8l I
3 ineft(EJE,S) 1 1412202 2358949 3771151 0 0 0 0| 33189.1|18484573| 22288913 1087794 0 21201118:
4 lqeyri-neft 2| 1140604 23050330| 26131134| 33500775 7a05070| 268198.4| 144095532| 337610.5| 9569436| 51801776| -2.6E+07| 3273616 66514162i
5 IXa]is vergilar 8097298 2168203 224917 1695925| 248729.7 980L.628| 717743 0 0] 4921381 0 0 4921381:
f ICIFJ’FOB I I I I I I i I I 0| 32736L.6| -327362 I]:
7 iCamiamllq istehlak 2633778 | 29577683 | 32211461 | 35196700 7753800 278000|15127300) 390800 28054008| 1.19EH08| -2.6EHD7 0 92636661:
8 1Bmak hagy 1040748| 8652352| 9693100 i
k] lSUsial ayirmalar 291621.6| 1759778| 2047400 I
10 |Talis galir 16509117 | 22703754 | 39212871 |
11 [Tstehsala verglar 113477.8| 430470.5| 552048.2 I
12 19sas kapitalin istehlaks 612375.4| 3385125| 3997500 i
13 |@sas giymatlarls alava dayar 18567340/ 36936479 | 55303819 :

18sas qiymatlarls firumi |
14 fhuraxalis 21201118) 66514162 87715280 :

Cadval 2.

Sahalarin slava dayarinin iimumi buraxihisda pay1

Neft(6,8,9)
Qeyri-Neft

0,875771717
0,555317518

Digor addimda A matrisi Xarclor-buraxilis modelina analoq olaraq qurulur. Lakin distura asason

bu matrisin transponire olunmus formasi istifado edilir (Hoasonli, 2022).

A matrisi transponire

Cadval 2-5 asason A matrisini transpone edoak.

Neft(6,8,9)
Qeyri-Neft

0,066609766
0,035465366

0,053799238
0,376619496

Daha sonra B matrisini qurag. Bunun (¢lin E vahid matrisindan transponire olunmus A matrisini

¢ixmagqla ala bilarik.

Transponire B
Neft(6,8,9)
Qeyri-Neft

1,074887997
0,061152532

0,092765422
1,609434291

Bu matrisin tapilmasi bizo simulyasiya modelinido giymat saviyyasindoki doyisikliyi toyin

etmoayas imkan verir.

Neft sektoru Uzro giymat saviyyasinin dayismasi 10% oldugu halda yaranan yeni slava doyarin
doyismasi saviyyasi 9.3%-dir. Qeyri-neft sektorunda yaratdig: effekt iso 0.57-dir. Olks Uzra qiymaot
Soviyyasina tasiri isa 2.85%-dir (Leontief, 1986).
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Cadval 3.
A | B C . D | E | F . G | H |
1 TARAZLI QIYMSTLSR MODELI UZR® SIMULYASIYALAR ‘
) Giris Cixis(hall)
| Osas dgiy.
ala_\.i e alava dayar
Mahsullar Umumi : Qiymat Qiymatlarin yeni
buraxiigda normasllnln 5.ren| saviyyasi saviyyasi
oayt lkin saviyyasi
3 variant
Dayisma, dayisma,
4 v vi Y%-la p p1 %-a
5 Neft(5,89) 1 087577172 096877172 93 099287077 1,09283535 9,996458
6 | Qeyri-neft 2 055531752 0,55531752 094730271 0,9529899 0,568719
7 Olka iizra cami alava dayar va iimumi buraxilis, min man 555038189 574755229 84059016,6 865566559
8 Olka izra alava dayar normasi va giymat saviyyasi (¢akili orta) 063277252 (0,65525098 0,95831669 0,98679108 2,847439
9 |
10
Musllif hesablamalari

Neft sektorunda alavas doyar normasinin 9.3 faiz doyigsmasi giymaot soviyyasini bu sektor tizro 53%
dayisarok 1.09 min manat, Qeyri-neft sektorunda iss tasiri 47% olub 0.94 min manatliq tosir yaradir
(Miller, Blair, 2009).

Qiymatlarin yeni saviyyasi

m Neft(6,8,9)

B Qeyri-neft

Qeyri-neft sektorunda isa bu giymatlor asagidaki sokilds doyisir.

Qeyri-neft sektoru zra giymot soviyyasinin doyismasi 10% oldugu halda yaranan yeni alava
dayarin dayismasi saviyyasi 6.3%-dir. Neft sektorunda giymat saviyyasinds yaratdig: effekt iso 0.58-
dir. Olka lzra giymat soviyyasine tosiri iso 7.82%-dir (Azerbaycan Respublikas1 Dévlot Statistika
Komitasi, 2016).
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Cadval 4.

1 TARAZLI QIYMBTLSR MODELI UZR® SIMULYASIYALAR [
2 Girig Gnag(hall)

Osas qiy.

alay Tl alava dayar

Msahsullar Umumi . Qiymat Qiymatlarin yeni
normasinin yeni . . . .
buraxiigda . . saviyyasi saviyyasi
o saviyyasi

payl, ilkin

3 variant
Dayisma, dayisma,
4 v vi %-la p p1 %-la
5 |Neft(6,8,9) 1 0,87577172 0,87577172 0,99287077 0,99871499 0,584422
6 |Qeyri-neft 2 0,55531752 0,61831752 6,3 0,94730271 1,04869707 10,13944
7 |Olka lizra cami alava dayar va imumi buraxilig, min man 55503818,9 59694211,1 84059016,6 90927081,5
8 |Olks iizra alava dayar normasi va giymat saviyyasi (gakili orta) 0,63277252 0,68054518 0,95831669 1,03661621 7,829953
9
10
Muallif hesablamalari

Neft sektorunda slava doyar normasinin 6.3 faiz doyismasi qiymat saviyyasini bu sektor tizro 51%
dayigarak 1.04 min manat, Qeyri-neft sektoruna iss tasiri 49% olub 0.98 min manatliq tosir yaradir.

Qiymatlarin yeni saviyyasi

Natico

m Neft(6,8,9)

B Qeyri-neft

Sahoslorarast balans tonliklori vo tarazli qiymatlor modeli asasinda aparilan tohlillor noticosindo
muoyyan olunmusdur ki, investisiya axinlari yalniz ayri-ayri saholor Uzro deyil, imumilikds batiin
igtisadi sistem Uzro istehsal giiclinii artirir vo sektorlararasi alagolorin intensivliyini guclondirir.
Xususilo birbaga mosrof omsallarinin analizi vo onlarin moxsusi oadadlorinin giymatlondirilmasi
naticasinds aydin olur ki, 2016-c1 il {izro formalasan strukturlar investisiya qoyuluslarinin iqtisadi
tosirinin yalnmz qisamiiddatli deyil, eyni zamanda uzunmuddatli vo davamli oldugunu siibut edir.
Naotico etibarilo, qurulmus model vasitasilo 2016-c1 il tizro Azarbaycan igtisadiyyatinin mohsuldarliq
baximindan miisbat dinamika niimayis etdirdiyi elmi osaslarla gostorilmisdir.
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Optimizing Telecom Choices in Azerbaijan:
By using Analytical Hierarchical Process Method

Abstract

Optimizing telecom choices in Azerbaijan is crucial for consumers and businesses to ensure they
receive the best value and service quality. The Hierarchical Process (HP), often known as the Analytic
Hierarchy Process (AHP), is a structured decision-making method that can effectively address this
problem. The quickly expanding telecom industry in Azerbaijan provides a range of providers, each
with unique advantages and disadvantages. The need for dependable connection and affordable prices
is growing, making it difficult for enterprises and individual customers to choose the best supplier. It
is necessary to carefully consider a number of variables that affect the overall performance and value
of the service in order to make an informed decision. Conventional decision-making techniques could
ignore important trade-offs, underscoring the need for a more methodical and impartial approach.
This paper applies the HP method to evaluate and select the optimal telecom provider in Azerbaijan
based on multiple criteria, including cost, coverage, quality of service, and customer satisfaction. By
breaking down the decision-making process into a series of pairwise comparisons and using
mathematical formulas to derive weights and scores, we provide a comprehensive and rational
framework for making informed telecom choices. This approach ensures that all relevant factors are
considered and that the final decision is based on a systematic and quantifiable analysis.

Keywords: hierarchical process, comparisons, multi-criteria decision-making, customer
satisfaction, telecommunications, Azerbaijan
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Azarbaycanda telekom secimlarinin optimallasdirilmasi:
analitik ierarxik proses metodundan istifada etmakla

Xulasa

Azaorbaycanda telekommunikasiya segimlorinin optimallagdirilmasi istehlakgilar vo bizneslarin
on yaxst doyer vo Xidmot keyfiyyatini alda etmolori Gglin ¢ox vacibdir. Tez-tez Analitik lerarxiya
Prosesi (AHP) kimi tanman Iyerarxik Proses (HP) bu problemi effektiv sokildo holl edo bilon
strukturlasdirilmis gorar gobuletmoa Gsuludur. Azarbaycanda surstlo genislonan telekommunikasiya
sonayesi har birinin 6ztinamoxsus usttinliklori vo manfi cahatlori olan bir sira provayderlor togdim
edir. Etibarli alags vo minasib giymatlors ehtiyac artir, bu da miiassisalor va fordi miistarilor Giglin an
yaxsl tochizat¢1 segmokdo Gotinlik yaradir. Molumatli goarar gobul etmok tgun xidmatin Gmumi
performansina va dayarins tasir edon bir sira doyisonlori diggatls nozardan kegirmoak lazimdir. Adi
gorarverma tsullari daha metodik vo gorezsiz yanagsmanin zoruriliyini vurgulayaraq, miithiim
glzastlari nozara almaya bilor. Bu magaloda giymat, shato dairasi, xidmat keyfiyysti vo miistori
momnuniyyati daxil olmagla bir cox meyarlar ssasinda Azorbaycanda optimal telekommunikasiya
provayderini giymatlondirmak va se¢mok ticiin HP metodu tatbiq edilir. Qarar verma prosesini ikili
mugayisalor seriyasina bolmok va ¢akilar vo xallari alds etmok tglin riyazi dusturlardan istifados
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etmoklo biz molumatl telekommunikasiya segimlari etmak tgiin hartorafli vo rasional ¢argive tomin
edirik. Bu yanasma biitiin miivafiq amillarin nozors alinmasini vo yekun gorarin sistematik vo
komiyyatls 6l¢lls bilon tohlils asaslanmasini tomin edir.

Acar sozlar: hierarxik proses, migayisalor, cox meyarla gararvermo, miistari mamnuniyyati,
telekommunikasiya, Azarbaycan

Introduction

Selecting the optimal telecom provider is a complex decision involving various criteria such as
cost, coverage, quality of service, and customer satisfaction. The Analytic Hierarchy Process (AHP),
developed by Thomas Saaty, is a widely used method in multi-criteria decision-making, offering a
structured framework for such evaluations. There is a saying from his book such as: There are two
possible ways to learn about anything — an object, a feeling or an idea (Saaty, 2008). The first is to
examine and study it in itself to the extent that it has various properties, synthesize the findings and
draw conclusions from such observations about it. The second is to study that entity relative to other
similar entities and relate it to them by making comparisons. We will use some information from his
books. The motivation for this work arises from the need to assist consumers in Azerbaijan in making
informed telecom choices among a rapidly evolving market (Siekelova, Podhorska, Imppola, n.d.).
The purpose of this paper is to apply the HP method to evaluate and select the best telecom provider
in Azerbaijan based on key criteria. This structured approach ensures that all relevant factors are
considered, providing a rational basis for decision-making. The structure of this paper is as follows:
Section 2 explains the preliminary concepts and formulas used in the HP method. Section 3 presents
a detailed statement of the problem, including the criteria and alternatives considered. Section 4
outlines the methodology and solution of the problem step-by-step using the HP method. Finally,
Section 5 concludes the paper, summarizing the findings and implications (Amaitik, n.d.).

Research

In this section, we outline the mathematical formulas and concepts used in the HP method.

1. Pairwise Comparison Matrix: To compare criteria, we construct a pairwise comparison
matrix A, where aj;; represents the relative importance of criterion i over criterion j.

1 al2 al3 .. aln

1/al2 1 a23 .. azn

A=|1/al13 1/a23 1 .. a3n
1/aln 1/a2n 1/a3n .. 1

2. Normalization: To normalize the matrix, each element a;j in a column is divided by the sum
of its column. The normalized matrix A" is given by (Hati, Rahayu, 2024):

all al12 a'l1l3 .. aln
a2l a22 a23 .. a?2n
A =1a31 a32 a33 .. a3n
aln al2 al3 .. ann

Where a'jj= aij/Sum(aij) i=1,2,...,n

3. Weights calculation: The weights wi for each criterion are the average of the normalized values
in each row of the normalized matrix.

wi = Sum(aij))/n j=1,2,..,n
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Statement of the problem

In Azerbaijan's dynamic telecom market, consumers are presented with a variety of telecom
providers, each offering distinct packages and services. This variety, while beneficial, also
complicates the decision-making process for consumers who must balance multiple factors to select
the most suitable provider. The primary problem is how to make an informed and optimal choice
among these telecom providers given the following criteria (Ibrar, Kim, Lee, Rho, 2020):

1. Cost (C1): The overall expense of the telecom service, including monthly fees, call rates, data
plans, and any additional charges. Consumers seek the most cost-effective option that fits their budget
without sacrificing necessary services.

2. Coverage (C2): The geographical reach of the telecom provider's network. This includes the
availability and reliability of the network in urban and rural areas, ensuring that consumers have
access to services wherever they are.

3. Quality of Service (C3): The performance of the telecom services, including call clarity, data
speed, network reliability, and customer support. High-quality service is critical for maintaining
effective communication and internet usage.

4. Customer Satisfaction (C4): The overall satisfaction of customers with the telecom provider,
which can include factors such as customer service, ease of communication, handling of complaints,
and overall user experience. High customer satisfaction indicates that the provider is meeting or
exceeding customer expectations (Onder, Dag, 2013).

Given these criteria, the challenge is to develop a decision-making model that allows consumers
to systematically evaluate and rank the telecom providers in Azerbaijan. The Analytic Hierarchy
Process (AHP) method is chosen for this purpose due to its effectiveness in handling multi-criteria
decision-making problems (Saaty, Vargas, 2001).

The telecom market in Azerbaijan, characterized by several competing providers, each with its
strengths and weaknesses in terms of cost, coverage, quality of service, and customer satisfaction.
We will take as an alternatives three providers such as: Azercell, Bakcell and Nar.

Azercell: Known for extensive coverage and high-quality service but at a higher cost.

Bakecell: Provides a balanced mix of cost, quality, and customer satisfaction but has limited
coverage in rural areas.

Nar: Offers competitive pricing and good customer satisfaction but has moderate coverage
(Koksalan, Sagir, n.d.).

The four key criteria (Cost, Coverage, Quality of Service, Customer Satisfaction) are crucial in
determining the best telecom provider. Each criterion must be carefully evaluated and weighted
according to its importance to the consumer. After that we can determine the best provider using the
AHP method (Kumar, Mitra, Shankar, 2014).

Solution of the problem

Step 1: We need to construct Pairwise comparison matrix for criteria.

Criteria Cost | Coverage sgt?:;;)cr;?i%rn qujrl\i/ti)ée()f
Cost 1 2 5 2
Coverage 0,5 1 3 1
Customer satisfaction 0,2 0,33 1 0,33
Quality of Service 0,5 1 3 1
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Step 2: Normalize the matrix and calculate Weights.

o Customer . .
Criteria Cost | Coverage satisfaction Quality of Service
Cost 0,45 0,56 0,42 0,27
Coverage 0,23 0,28 0,25 0,55
Customer 009 | 0,00 0,08 0,05
satisfaction
Quality of Service 0,23 0,07 0,25 0,14

24

Step 3: Compute the weights for each criterion by finding the average of criterion.
w =[0.43, 0.33, 0.08, 0.17]

COST: 0.43

COVERAGE: 0,33

CUSTOMER SATISFACTION: 0,08
QUALITY OF SERVICE: 0,17

Step 4: We need to evaluate alternatives based on these criteria.

For Cost:

Cost
criteria Azercell Bakcell Nar
Azercell 1,00 0,50 0,33
Bakcell 2,00 1,00 0,50
Nar 3,00 2,00 1,00
Cost criteria Azercell Bakcell Nar
Azercell 0,17 0,14 0,18
Bakcell 0,33 0,29 0,27
Nar 0,50 0,57 0,55

w = [0.16, 0.30, 0.54]
For Coverage:

Coverage
criteria Azercell Bakcell Nar
Azercell 1,00 4,00 2,00
Bakcell 0,25 1,00 0,50
Nar 0,50 2,00 1,00
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Coverage
criteria Azercell Bakcell
Azercell 0,57 0,57
Bakcell 0,14 0,14
Nar 0,29 0,29

w =[0.57, 0.14, 0.29]
For Customer satisfaction:

Customer satisfaction

criteria Azercell Bakcell
Azercell 1,00 2,00
Bakcell 0,50 1,00
Nar 0,33 0,50
Customer
satisfaction criteria Azercell Bakcell
Azercell 0,55 0,57
Bakcell 0,27 0,29
Nar 0,18 0,14

w = [0.54, 0.30, 0.16]

For Quality of service:

Quality of
service criteria Azercell Bakcell
Azercell 1,00 2,00
Bakcell 0,50 1,00
Nar 0,33 0,50
Quality of
service criteria Azercell Bakcell
Azercell 0,55 0,57
Bakcell 0,27 0,29
Nar 0,18 0,14

w = [0.54, 0.30, 0.16]

Nar
0,57
0,14
0,29

Nar
3,00
2,00
1,00

Nar
0,50
0,33
0,17

Nar
3,00
2,00
1,00

Nar
0,50
0,33
0,17

Step 5: And finally, in the last step we need to Combine the criteria weights with the alternative

weights for each criterion.

Azercell = 0.16*0.43+0.57*0.33+0.54*0.08+0.54*0.17= 0.391
Bakcell = 0.30*0.43+0.14*0.33+0.30*0.08+0.30*0.17=0.250
Nar = 0.54*0.43+0.29*0.33+0.16*0.08+0.16*0.17=0,368
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Based on the overall scores, Azercell has the highest score (0.391), followed by Nar (0.368), and
then Bakcell (0,250). Therefore, Azercell is the best choice according to the AHP method.

Conclusion

This paper demonstrates the application of the Hierarchical Process (HP) method to optimize
telecom choices in Azerbaijan, considering criteria such as cost, coverage, quality of service, and
additional features. By employing pairwise comparisons and mathematical formulas to derive criteria
weights and alternative scores, a systematic and rational decision-making framework is established.
This approach ensures a comprehensive evaluation of telecom providers, aiding consumers in making
informed decisions. Future research could extend this work by incorporating additional criteria such
as customer satisfaction, technological advancements, and environmental impact. Additionally,
applying this methodology to other regions and comparing the outcomes could provide further
insights into its versatility and robustness. By continuously updating the criteria and alternative
evaluations to reflect market changes, the model can remain relevant and useful for ongoing decision-
making.

References

1. Saaty, T. L. (2008). Decision making with the analytic hierarchy process. International Journal
of Services Sciences, 1(1), 83-98.

2. Siekelova, A., Podhorska, 1., & Imppola, J. J. (n.d.). Analytic hierarchy process in multiple—
criteria decision—making: A model example. /[Conference Paper or Journal Title Unspecified].

3. Amaitik, N. (n.d.). Decision making and the analytic hierarchy process (AHP): A complete
tutorial. Aston University. [Unpublished manuscript or working paper].

4. Hati, S. W., & Rahayu, Y. (2024). Analysis of internet service provider selection using the
Analytical Hierarchy Process (AHP) and Simple Additive Weighting (SAW) methods. [Journal
name unspecified].

5. TIbrar, M., Kim, D., Lee, S., & Rho, J. J. (2020). Analytic Hierarchy Process model for the selection
of optimal internet access technologies in rural Pakistan. International Journal of the Analyt,
12(2), 15

6. Onder, E., & Dag, S. (2013). Combining Analytical Hierarchy Process and TOPSIS approaches
for supplier selection in a cable company. International Journal of Business and Mana
https://doi.org/10.5539/1jbm

7. Kumar, A., Mitra, R., & Shankar, R. (2014). Analyzing customer preference and measuring
relative efficiency in telecom sector: A hybrid fuzzy AHP/DEA study. Telecommunications Po
https://doi

8. Saaty, T. L., & Vargas, L. G. (2001). An application of the AHP in vendor selection of a
telecommunications system. Omega, 2 https://doi.org/10.1016/S0305-0483(00)0006

9. Koksalan, M., & Sagir, S. (n.d.). A telecommunications quality study using the Analytic Hierarchy
Process. [Journal or conference name unspecified].

26



ELMI is Beynalxalq Elmi Jurnal. 2025 / Xiisusi Buraxihs / 27-31 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2025 / Special Issue / 27-31 e-ISSN: 2708-986X

DOI: https://doi.org/10.36719/2663-4619/116/27-31
Elnurs Hiseynova
Azorbaycan Dovlot Pedaqoji Universiteti
https://orcid.org/0009-0006-1989-8705
huseynlixeyrense@gmail.com

Riyaziyyat darslarinda ibtidai sinif sagirdlorinin idraki maraglariin
formalasdirilmasi yollari

Xulasa

Mogalads ibtidai siniflords riyaziyyat darslarina sagirdlords idrak maraginin formalasdirilmasi
ticiin sorait va vasitalor verilmisdir. Bundan slavs, problemlarin hallinds idrak maraginin yaradilmasi
tisullar1 da izah edilir. Riyaziyyat darslorinds problemlarin hallins sagirdlorin idrak maraginin inkisaf
etdirilmasi {iglin asagidaki iki tisuldan istifado olunur: 1. Darsda diisiindiiriicii masalalordan istifads
edilmoalidir; 2. Tolim prosesinds bir nego Usuldan istifado etmoklo holl edilo bilon problem
novlorindan istifads etmak lazimdir. Har iki metodun nlimunalori gostarilir. Qeyd olunur ki, bir nega
usuldan istifado etmoklo masalalorin holli zamani sagirdlords idrak foalligi giiclonir, riyaziyyata
maraq artir. Bu moqgalo I-1V siniflords riyaziyyatin todrisinds ibtidai sinif sagirdlorinin idraki
maraqlarini formalagdirmagq ti¢iin tapsiriqlardan istifads edilmasini asaslandirir.

Acar sozlar: tolim, maktob, idrak maragi, sagird, sinif
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Ways to Form the Cognitive Interests of Primary School Students
in Mathematics Lessons

Abstract

The article provides the conditions and means for forming students' cognitive interest in
mathematics lessons in primary grades. In addition, the methods of creating cognitive interest in
solving problems are also explained. The following two methods are used to develop students'
cognitive interest in solving problems in mathematics lessons: 1. Thought-provoking problems should
be used in the lesson; 2. In the learning process, it is necessary to use types of problems that can be
solved using several methods. Examples of both methods are shown. It is noted that when solving
problems using several methods, cognitive activity in students is strengthened, interest in
mathematics increases. This article justifies the use of exercises to form the cognitive interests of
primary school students in mathematics teaching in grades I-1V.

Keywords: training, school, cognitive interest, pupil, class

Giris
“Azorbaycan Respublikasinda timumi tshsilin Konsepsiyasi (Milli Kurrikulumu)”’nda [1] ibtidai
tohsil pillasi garsisinda qoyulmus mogsadlordon an vacibi ibtidai sinif sagirdlorinin montiqi, yaradici
tofokkdirlorini inkisaf etdirmakdir.
Q.1.Sukina (Shchukina, 1989), M.B.Balk (Balk, 1971), M.D.Vinogradova (Vinogradova, 1977),
L.A Aristova (Aristova, 1968), D.I.Vodzinski (Vodzinskiy, 1963), M.F.Morozovun (Morozov, 1955)

0z todgiqatlarin1 sagirdlorin idrak maragmin formalagdirilmasina vo inkisaf etdirilmasine hosr
etmislar.
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V.A.Krutetskinin (Krutetskiy, 1980) fikrinco maraq se¢im xarakteri dasiyir vo muoayyan nov
obyektlara diggat yetirma ananasina sabab olur.

Oyronmayo maraq sagirdlorda gorginliyi gétiiriir, yorgunlugu azaldir, masuluyyati iso ¢oxaldir.

Tadqiqgat

Hoar bir muoallimin asas vazifalarindan biri tadris etdiyi fonns idrak maraginin yaradilmasindan
ibaratdir. Sagirdlordo 6yrondiklori fonno idrak maragi dorhal yaranmir, bu maraq ayri-ayri
elementlordon toplanir. Baglangic morhalodo bu — hoves va ya istok kimi olur. Ister istok, istorss do
hovas tez sons bilor. Hoar bir ibtidai sinif miosllimi sagirdlordo méhkom maragi formalasdirmaq tGgln
muxtalif metodlardan va vasitalordan istifads etmalidir.

Ibtidai sinif sagirdlorinds idraki maragm formalasdirilmasinin bir nego sorti vo vasitalori var:

1. Hor bir ibtidai sinif muUsllimi peso etikasina kifayot godor yiyslonmalidir, ¢tinki musllimin
musbat keyfiyyatlori sagirdlords riyaziyyat fonnins idrak maragi yaradan sabablordan biridir.

2. Hor bir ibtidai sinif misllimi humanist olmalidir, ¢iinki hor bir usaq 6z ailasinds gordiyu istok
Vo navazisi miialliminda gérmayanda, 0, dyranmayo olan marag vo havasini itira bilor. Oz misllimini
COX istayan har bir sagird 6ziino olan istayi stibut etmak tgiin darslarina ¢ox diggotlo yanasir.

3. Hor bir ibtidai sinif muallimi todris etdiyi fonlorlorlo bagli yeniliklori dyranmaya va bu
yeniliklori sagirdlorine hazirliq vo yas saviyyasine uygun ¢atdirmaga caligmalidir.

4. Ibtidai sinif sagirdlorinds riyaziyyata maraq yaratmaq Ugciin yollardan biri do dorsda vo
sinifdonxaric mosgalalards aylancali va diistindiiriicti masalalarin hallidir.

Riyaziyyat dorslorinde masalalor halli zamani sagirdlorin idrak maragin1 formalagdirmagin
asagidaki 2 tisulunu geyd etmoak olar:

1. Diisiindiiriicii masalalardan darsda yeri galdikdas istifada edilmalidir.

Diisiindiiriicii bir nego masala halli nlimunasini nazardon kegirak.

Masala 1. 2 qiz va 3 oglan birlikds 16 dondurma yedi. Hor bir oglanin hor bir qizdan 2 dafa gox
dondurma yediyini nazars alsaq, 3 qiz va 2 oglanin ne¢a dondurma yediyini tapin.

Holli. Bir qizin yediyi dondurmalarin say1 — X;

Bir oglanin yediyi dondurmalarin say1 — 2X.

Onda asagidaki tonliyi qura bilarik:

X+X+2X+2X+2x=16

8x=16

X=16:8

x=2(dond.) — bir qizin yediyi;

2-2=4(dond.) — bir oglanin yediyi.

2+2+2+4+4=2-3+4.2=6+8=14(dond.)

Cavab: 3 qiz vo 2 oglan 14 dondurma yeyar.

Masala 2. Taraz vaziyyatdo olan torazinin bir gdzunds bir alma vo 2 armud, o biri gdzinds iss 2
alma vo 1 armud var. Hansi yiingiildiir: alma, yaxud armud?

Halli. Moasoalonin sartine uygun sokil gokok.

200 o0

Tarazinin har bir gozinin har birindan 1 alma gotlrok. Torazi yenos taraz voaziyyatdos olacaq, ¢unki
har iki g6zdan eyni kitloli almalar gotiiriilmisdiir.
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Tarazinin har bir gézindon bir armud goturak. Tarazi yens taraz vaziyyatds olacaq, ¢unki har iki
g0zdon eyni kitlali armudlar gotiiriilmiisdiir.

Demali, alma vo armudun kutlasi borabardir.

Cavab: alma va armudun kiitlasi barabardir.

Masala 3. Manzilin gapisinin {istiine metal rogomlardon hazirlanmig némralor vurulur. Bu binanin
136 moanzilinin némralonmasi G¢ln necs bels rogom lazimdir?

Halli. Birincidon dogquzuncuya godar manzillori némralomak tigiin 9 rogom lazimdir.

Ondan doxsan dogquza gadar manzillari némralomok G¢iin sizo (99-9)-2=180 rogom lazimdir.

Monzillari ylzdon yiiz otuz altinciya qadar némralomok Ugun sizo (136-99)-3=111 rogom
lazimdir.

Belsliklo, yeni binada 136 monzili némrolomoak Ug¢lin 9+180+111=300 metal rogom tolob
olunacag.

Cavab: 300

Masala 4. Kondli gadin satmagq ti¢iin bazara bir sobot yumurta gotirmisdi. Digor saticilardan biri
ondan sabatds ne¢a yumurta oldugunu sorusur. “Qadin deyir: “Sobotdoki yumurtalarin ne¢o oldugunu
xatirlaya bilmirom. Yadimda galan odur ki, sabato yumurtalar: har dofa iki-iki olmaqla yiganda da,
yumurtalart sabato Ui¢-U¢, dord-dord, bes-bes, alti-alt1 yiganda da bir yumurta tok qaldi, amma yeddi-
yeddi y1ganda heg bir yumurta qalmadi”. Indi &ziiniiz hesablayin gorok sobatds nege yumurta var?

Hoalli. Masoalanin halli els bir adadin tapilmasina gatirilir ki, 0 adad 7-ys tam boélunsin, 2, 3, 4, 5,
6 ragomloarina iso bolinands galigda 1 alinsin. Basqa sozlo, hamin adadi 2, 3, 4, 5, 6 vahid azaltsag o
odad 2, 3, 4, 5, 6-ya qaligsiz boliiner. Aydindir ki, 2, 3, 4, 5, 6-ya qaligsiz béliinon an Kigik oadod 60-
dir. Demoali, elo odad tapmaq lazimdir ki, 7-ys tam bolunmakls tagriban 60-a bolunon adadlordon 1
vahid boyik olsun. 60-a béltnands qaliqda 1 alinan 61, 121, 171, 241, 294, 301 va s. adadlora baxag.
Bu adadlar igarisinda 7-ya ilk qaligsiz boliinoni 301-dir. Amma bundan basqa mosalonin sartini 721,
1141, 1561 va s. adadlar do ddayir. Demoali, masalonin sartini 6dayan adadlarin say1 geyri-mohduddur,
sonsuz saydadir. Bunlarin har biri avvalkinin tizarine 4, 5, 6, 7-ya bolinan an kigik 420 adadini olava
etmoklo alinir.

Demoli, sobotdoki yumurtanin say1 bu adadlordon biri godor olmalidir. (Masalonin yegans holli
yoxdur).

2. Bir nega Usulla hall olunan tip masalalardan talim prosesinds istifads etmak lazimdir.

Bir nega Usulla hall olunan bir masals halli nimunasini nazardan kegirak.

Masala 5. Tarazinin bir goziins bir alma, digar géziins ise 50 gramliq das vo yarim alma qoydular
Vo torazi tarazliqda oldu. Alma nec¢o qramdir?

Holli. I Gsul. Tarazinin bir gézinds yarim alma va 50 qramliq das, digor gbziinds isa bir alma
varsa, onda yarim almanin da kiitlasinin 50 qram oldugu aydin olur. Demoli, almann kiitlasi 100
gramdir (2-50=100).
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Il Gsul. Tarazinin bir gdziindoki tam almani da iki yarim almaya bdlok. Sonra har iki gozdon yarim
almalar1 gotiirok. Bundan sonra torazinin bir géziinds 50 gramliq das, digar g6zlinds iss yarim alma
galacag. Demali, yarim almanin kiitlasi 50 qramdir. Onda 1 almanin kiitlasi 100 gqram (2-50=100)
olar.

Cavab: 100 gram

Masals 6. Indi atanin 33, onun ii¢ oglunun isa uygun olaraq 5,6 vo 10 yas1 var. Neca ildon sonra
atanin yas1 oglanlarinin yaslar1 comina barabar olacaq?

Halli. I Gsul. (hesabi) Ug oglunun yaslar1 comi 5+6+10=21. Demali, indi atanin yas1 oglanlarinin
yaslar1 comindon 12 il goxdur. Atanin yasi 1 il artanda oglanlarinin yasi comi 3 il artir. Demali, har il
oglanlarinin yas1 atanin yasindan 2 il (3—1=2) ¢ox artir. Onda atanin yasi oglanlarinin yaslar1 comina
6 ildon (12:2=6) borabar olacag.

Cavab: 6 ildon sonra

I1 Gsul. (cobri) x ilo nega ildan sonra atanin yasi oglanlarinin yaslari barabor olacagini isars edak.
Onda:

Atanin yas1 33+X

I ogulun yas1 — 10+x

II ogulun yag1 — 6+X

IIT ogulun yas1 — 5+X

Onda asagidak: kimi tonlik qura bilorik:

33+X=10+X+6+x+5+X

33+Xx=21+3X

2x=12

X=6

Cavab: 6 ildon sonra

Masala 7. iki odadin forgi 157-o, nisbati isa 2-ya borabordir. Bu odadlari tapin.

Hoalli. I Gsul. ©dadlarin nisbatinin 2-ys barabar olmasi sortindon belo natico ¢ixir ki, azalan
¢ixilandan 2 dafa boyiikdiir. Onda onlarin farqi ¢ixilana baraboar olur, yani ¢ixilan 157 odadi, azalan
isa ondan 2 dofa boylk olan 314 adadi olur (Kurrikulum jurnali, 2008).

11 Gsul. Analitik olaraq halli asagidaki kimi tortib etmok olar: ikinci a:b=2 sartindan bels ¢ixir ki,
a=2b. Birinci sortdon istifads etsok aliriq ki:

a—b=157

2b—b=157

b=157

a=2b=314

Cavab: 157 vo 314

Moasalalari bir nega tsulla hall etdikds sagirdlords idrak foalligi giiclonir, riyaziyyata maraq
coxalir.

Natico

Problemin aktualhgl. Kigikyasli moktoblilorin idrak maragmin inkisaf etdirilmasi problemi
muasir moktabin aktual problemlarindondir. Pedaqogika elmi isbat etmisdir ki, bu problemin nazori
islanmasi va onun praktikada totbiq olunmasi zoruridir. Bu probelmin aktuallig1 onunla izah olunur
ki, tolimin metodikasi daha ¢cox dyronanlorin soxsiyyatino miraciot edirlor. Apardigimiz todgigat bu
problemin dyranilmasina va halli yollarinin arasdirilmasina hasr edilmisdir.

Problemin elmi yeniliyi. Bu mogalods ilk dofo olaraq ibtidai siniflorin riyaziyyat darslorinds
sagirdlorin idraki maragin formalasdirilmasinin sortlari va vasitalori gostorilmis vo masalalarin halli
zamani idrak maragini yaratmagin tisullar1 verilmisdir.

Problemin praktik ahamiyyati. Mogalodo 1-1V siniflorin riyaziyyat tolimindo ibtidai sinif
sagirdlorinin idraki maraqlarin1 frmalasdirmaq {igiin ¢aligmalardan istifadoni osaslandirmaqdan
ibaratdir.
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Odalat va inkisaf partiyasi dovriinds Tiirkiya va Iran slagolori

Xiilasa

Molumdur ki, Yaxin Sorqds olan geosiyasi movqelor dovlatlorin siyasi istiqgamatlorine tosir edir.
Bu konteksdo Tiirkiys vo Iran arasinda xarici siyasi alagolora yeni mdvgelor golib. Mogalods iki
olkonin amokdasliginin miixtolif morhalolori vo ©dalot vo Inkisaf Partiyasinin hakimiyyati dovriindo
inkisaf perspektivlori, digor dovlotlor ilo garsilighh miinasibatlor vo sorhlor geyd olunub. Iran vo
Turkiys arasmdaki yaranan zaman zaman bohranlara baxmayaraq Odalot Vo Inkisaf Partiyasi
dovrunds minasibatlor daha da gliclondi. Bu dovrds 6lkslor arasinda diplomatik slagelor , igtisadi vo
enerji masalalarinin aktiviiyi 6z oksini tapmigdir. Region amakdasligi dovlatlorin resurs ehtiyatlarini
miharibaya deyil, torofdashiga sorf edilmali oldugunu gostordi. Forgli ideologiya va strategiyalara
baxmayaraq Tehran vo Ankara munasibatlari gliclondirmays va qorumaga say gostorirlar.

Agar sozlar: amokdashq, raqabat, giic potensiali, alverisli cografi movge, strategiya
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Relations Between Turkey and Iran During the Justice and
Devolopment Party Era

Abstract

It is well known that geopolitical positions in the Middle East influence the political orientations
of states. In this contex, new dynamics have emerged in the foreign political relations between Turkey
and Iran. This article outlines the stages of cooperation between the two countries, prospects for
development during the rule of the Justice and Development Party, as well as, mutual relations with
other states and underlying causes. Despite the occasional crises between Iran and Turkey, relations
have become stronger during the Justice and Development Party era. This period has seen an increase
in diplomatic relations, economic and energy relations between the countries. Regional cooperation
has shown that the resources of states should be spent on partnership, not war. Despite different
ideologies and strategies, Tehran and Ankara are striving to strengthen and maintain relations.

Keywords: cooperation, competition, power potential, favorable geographical position, strategy

Giris
Iki 6lko arasindaki olagolor Osmanli imperiyasinin siiqutu vo Irandaki Pohlovilor siilalosinin
hakimiyyato golmosi ilo yeni dovro kecdi. iki 6lkonin yaxinhigi hom enerji baximmdan, hom
geostrateji baximdan énomlilik togkil edir. iran vo Tiirkiyonin enerji omokdashig1 Yaxin Sorqdo enerji
strategiyalarinin miisyyanlosmasinds shomiyystli rol oynayib. 2 Diinya Miiharibasi bitonds Tiirkiys

vo [ran miinasiboatlori yumsalma dévriine kegdi. Bu da Qorbi narahat edirdi. iran-Tiirkiys alagesi PKK
forumunda doyisdi. Olkolor arasinda diplomatik oalagolor, ticari alagalor artdi (Mommadov, n.d.).
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Tadqiqat

2 0lko arasindaki miinasibatlor zaman zaman yaxinlasma vo uzaqlagsma dénomindo olub. Odalat
vo Inkisaf partiyas: miiddetinds 2 6lko arasindaki miinasibatlor daha da yaxsiliga dogru getdi. 2011-
ci il Mart ayinda Suriyadaki ¢okismolor Tehran ilo Ankara arasinda miinasibotlor pislosdirdi. Orob
Xalq Ayaqlanmalarm iran dostokloyorkon Suriya movzusunda Tiirkiys ilo ziddiyat toskil etdi vo
Suriyadaki Basor Osad rejimina dastok oldu (Cons, 2017).

2016-ci il 15 iyul Tiirkiyodoki terror hadisalerindoe Iran Tiirkiys ilo birlikds oldugunu vurguladi.

2016-c1 ildo terrordan sonra ABS-1n bu isds ali oldugunun bilinmasi ilo ABS-Tiirkiys slagalorinin
pislosmosi Iran ilo Tiirkiyo arasindaki alaqlori yaxsilasdirdi.

NATO iizvii kimi Tiirkiyonin ABS-la olagolori iran etimadini yox edir. Iran1 ABS-1n sanksiyalar
totbiq etdiyi hodof dovlot gostordiyi zamanda Tehranin Ankarani xiisusi izlomosinoe gatirib
cixarmisgdir.

BOO oncalliyinde bas veron Qatar blokadast Tehranin bu orazidoki straeji zoifliyi dayarlon-
dirmoys tosviq etdi. Soudiyyo Orabistan1 vo BOO Qatara blokada elan edir. Mokko vo Madinoyo
Qatardan zovvarlar timra ziyarati edo bilmadiyindon bunun hall {igiin Qatar ziyarstgahlarin idaro-
¢iliyini Misolman dévlatlorinin istirak etdiyi beynslxalq nozarato hovals edilmosi bildirilir. Ssudiys
Orobistan1 bunu Kralliga miiharibo kimi doyorlondirib. franin da miiqoddes yerlor dovloto aid
olmamalidir fikri ilo Tehran vo Or-Riyad oslagolori soyuglasib (Dogan, n.d.).

Qatarla Tiirkiyonin méhkom olagosi vo 2017-ci ildo orada horbi baza yaratmasi Soudiyyo
Orobistan1 vo Iranda Tiirkiyenin yeni istiqgamotlor yaratmasi kimi doyarlondirilmisdir. K6rfoz bolgasi
Tehran ii¢lin idelogiya vo strategiya baximdan diqqgot etdiyi bolgadir. 3 illik blokada dévriinda tiirkiya
vo Iranin Qatara dostayi ilo iki dovlot arasinda miinasibatlor stabilliyini qorudu. Homginin Iraqda
miistaqil Kiird dovlotinin yaranmasinin sleyhino olmasi Ankara vo Tehrani yaxinlagdirmigdir. 2020-
ci il sentyabr aymnda 2 Qarabag Savasinda Conubi Qafqazda Tiirkiys giiciiniin artmas1 bu alagoalore
gorginlik gotirmigdir (Asik, n.d.).

Zongozur dohlizinin faaliyyato ke¢cmasi do hamginin Tiirkiyonin quru baglantilarinin artmasina
gotirib ¢ixardig1 iigiin Iran bunu tohdid kimi hiss etdi.

[ran Qorb vo Tiirkiyonin Conubi Qafqazda tosirini yox etmak iigiin yoni NATO vo ABS-1n tosirini
azaltmagq ti¢lin Rusiya vo Ermanistan ilo anlagilan siyasi olagolori secdi.

[ran homginin Azorbaycan torpaglarimi Israilin irana hiicum edo bilocoyi qorxularma da malikdir.

Tobrizin Azarbaycana birlosocoyi qorxusu ilo franm ermoni siyasoti,onu dostoklomasi bolgado
Azorbaycan vo Tiirkiys lehino bas veran iistiinliiklor Tiirkiya vo Iran olagolorine pis tosir etdi.

Bu gorginlik Iraq vo Suriya bdlgosinda do hiss olundu. Suriya prezidentinin hakimiyyatinin sonu
da homginin Iran {i¢iin monfi tosir etdi (Analysing Turkish foreign policy under the AKP governments
between 2002 and 2013).

[ran Tiirkiyo -Azorbaycan Zongozur dohlizinin iso baslamasi ilo iki 6lko arasindaki ticarot
olagolorinin artmasina gora dohlizin agilmasina qgars1 oldugunu gostarir. Lakin buna heg bir mane ola
bilmoaz.

[ranin yeni prezidenti Mosud Pezeskian hakimiyyato goldikdon sonra 2024-cii il 19 dekabrda
Tiirkiys prezidenti Recop Tayyip Erdogan ilo D-8 Zirve goriisiinde Qahiradoe goriisdii. Burada iki 61ko
arasindaki regional vo qglobal olagolor danisildi. Goriisds ticarat hodoflorinin gergaya ¢evrilmasi ilo
olagolor yeni miistoviye kegdi. Tiirkiye prezidenti R.T.Erdogan terrorun bitmaesini,qagqinlarin
Olkosino gayitdigi bir Suriya gordiiyiinii sdylodi vo Suriyada votondas miiharibasi yox,birliyin
gorunmasini bildirdi (Turkish-Iranian relations: When opposites attract).

Moasud Pezeskian tiirk siyasotgisi oldugunu hor zaman vurgulayir vo 2024-cu il prezident
secildikdon sonra slagalor yaxsilasmaga baglayir.

Madoni olagolarin gliclonmasine do diqqoet yetirilir. Ankara ilo Tehran arasindaki zaman zaman
yaranan gorginlik franin regional tosirinin azalmasima géradir.

Iran qaz yataqlarma sahib bir dlkodir vo Tiirkiyoye géro bu miihiim ohomiyyot kosb edir.
Tiirkiyonin iqtisadi bazar1 iso Irana niivo ehtiyyatina qars: edilon sanksiyalara géro mohdudlasan
ixracat potensialinin yaxsilagmasi ii¢iin shomiyyatlidir.
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Iki 6lko arasindaki sorhod tohliikesizliyi ganunsuz miqrasiya vo silahli insidentlordon dolay1
omokdashigi ehtiva edir (Geopolitical analysis of Iran-Turkey relations in the AKP period).

Noqliyyat vo logistika baximindan Iranin Tiirkiyonin Orta Dohliz programinda istirak etmasi
Avropa Cin olagoalorindos iki 6lkonin do amokdasligina miihiim tosir etmisdir

2025-ci il Tiirkiys vo Iran iiciin modeni olagolor ili elan oldu. Bu 6ziinds qarsiligli modeni
anlagmalar giiclondirmok mogsadini dasiyir.

Noatica

Tiirkiya vo Iran olagolori na strateji amokdasliq saviyyesine tam yiiksalmis, no do aydin sokildo
diismon movqesino ¢atmisdir. Bolgodoki doyisikliys osason dinamik xarakter yaratmisdir.

Iqtisadi maraqlar,sorhoddoki tohliikesizlik mévqelori hor zaman omokdasliq {i¢iin zomin
yaratmisdir.Bu miistavide Tiirkiys vo Iran arasinda 2024-cii il may ayinda Tehranda Birgs Iqtisadi
Komissiyanin konfransi hoyata kegirilib.

Qozzaya qars1 lIsrailin horbi omoliyyatlar1 sobabindon bélgads siilhiin vo sabitliyin qorunub
saxlanmasinin miithiimliiyi Ankara vo Tehran1 omokdasliga gotirir.

Suriyadaki geosiyasi forglor, mozhab ayriliglari va dovlatlorle qlobal saviyyade alagelor, NATO
corgivoasindo maraglar iso gorginliyini qorumusdur.

2024-cii il aprel ayinda Israilo amoliyyatdan ovval Iranin Tiirkiyays xobor etmasi voa ABS-1n da
homin kanalla Irana ovvolcodon xobardarliq etmosi Tiirkiyonin bdlgode osas vasitogilik rolunu
gostorir. 2025-ci il Uiglin H.Fidanin Yaxin Sorqds Iran missiyasini tanqid etmosi voziyyati yenidon
gorginlosdirmasi, Tiirkiyads olan diplomatik vasitolorin artirilmasi vo bununla da kosfiyyat yaratmasi
fikirlorinin do narahatliglar yaratmasi da bu gorginliklorin bir parcasidir.

[ran vo Tiirkiyo arasinda yaranan gorginliklors baxmayaraq hor iki dévletin saylari hall yollarin
tapmisdir vo strateji vo cografi istigamotlor sobobindon tarix boyu ohomiyyatli kecid nodqtosi
olmuslardir.
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Sustainable Economic Development: The Case of Azerbaijan

Abstract

This paper investigates the theoretical foundations and practical application of the sustainable
economic development concept, using Azerbaijan as a case study. Sustainable development is
characterized by an integrated approach that seeks to maintain equilibrium among economic growth,
social equity, and environmental protection. Following the restoration of its independence,
Azerbaijan experienced rapid economic expansion, predominantly driven by hydrocarbon revenues.
However, the overreliance on natural resources has resulted in structural imbalances within the
economy. In response, the Azerbaijani government has implemented a series of strategic reforms in
recent years, focusing on the diversification of the non-oil sector, enhancement of social welfare, and
environmental sustainability. This study critically analyzes the progress achieved, identifies ongoing
challenges, and proposes strategic policy recommendations aimed at reinforcing the sustainability of
economic development. Key priorities such as economic diversification, institutional transparency,
and the development of human capital are emphasized as essential components for ensuring long-
term resilience and inclusive growth.

Keywords: sustainable economic development, Azerbaijan’s economy, non-0il sector, United
Nations Sustainable Development Goals (SDGs), economic diversification
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Dayamqh iqtisadi inkisaf: Azarbaycan nimunasi

Xilasa

Bu mogalods dayanigli igtisadi inkisaf konsepsiyasinin noazari asaslart vo onun praktiki totbiqi
Azorbaycan nimunasi tizarinds aragdirilir. Dayaniql inkisaf—iqtisadi artim, sosial barabarlik va otraf
miihitin qorunmasi arasinda balansin tomin olunmasina yonalmis inteqrativ yanagsma kimi xarakterizo
olunur. Mistaqilliyin barpasindan sonra Azarbaycan siratli igtisadi inkisaf morhalasi ke¢gmisdir vo
bu inkisaf osason karbohidrogen golirlori hesabina miimkiin olmusdur. Lakin tobii resurslardan
asihiligin artmasi iqtisadiyyatda struktur disbalanslara sobob olmusdur. Buna cavab olaraq
Azarbaycan hékumati son illardos bir sira strateji islahatlar hoyata kegirmisdir. Bu islahatlar qeyri-neft
sektorunun diversifikasiyasi, sosial rifahin artirilmasi vo atraf miihitin davamliliginin tomin olunmasi
kimi istigamatlori ohato edir. Todgigatda bu sahads oldo olunmus nailiyyatlor tohlil edilir, mdvcud
problemlor miayyoanlosdirilir vo igtisadi inkisafin davamliligini méhkomlondirmays yonalmis strateji
siyasot tovsiyalori taqdim olunur. Igtisadiyyatin saxalondirilmosi, institusional soffafligin artiriimasi
Vo insan kapitalinin inkisafi kimi asas prioritetlor uzunmuddotli dayanigliligin v inkliiziv inkisafin
tomin olunmasi ti¢clin mithiim amillor kimi vurgulanir.

Acar sozlar: dayamql igtisadi inkisaf, Azarbaycan igtisadiyyati, geyri-neft sektoru, BMT-nin
dayanigl inkisaf maqsadlari (DIM), igtisadi diversifikasiya
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Giris

Mdasir dovrds igtisadi inkisaf yalniz igtisadi artim gostaricilori ilo 6l¢iilmiir. Dayaniqli inkisaf,
iqtisadi artimin sosial rifah vo otraf muhitin mihafizasi ilo balanslasdirilmasini talob edir. BMT-nin
Dayaniqli Inkisaf Moagsadlari (DIM) ¢argivesinda 6lkalorin inkisaf modeli yalniz iqtisadi gostaricilor
deyil, ham do sosial va ekoloji meyarlarla giymatlondirilir. Bu yanasma, tobii resurslara asaslanan
igtisadiyyata malik 6lkalor G¢in xisusilo shamiyyatlidir.Azarbaycan miistaqillik slds etdikdan sonra
igtisadiyyatin1 yenidon qurmus vo suratli iqtisadi artim tempins nail olmusdur. Lakin bu artimin
dayamiqlilig1, barabar bolglsi v ekoloji tasirlori hals do aktualligini qoruyur. Neft sektoruna asililiq
Vo geyri-neft sektorunun inkisafi masalalari daha darindon aragdirmagi zoruri edir (Mommodov, 2019).

Tadqiqgat

Bu magalanin moagsadi, Azorbaycan nimunasinds dayaniql iqtisadi inkisafin vaziyyatini tahlil
etmok, mdvcud problemlari vo imkanlari miisyyanlosdirmak, homginin dévlst siyasatlorini va golocak
strategiyalar1 doyarlondirmokdir. Todgiqat statistik molumatlar vo beynolxalgq metodlara asaslanaraq
6lkanin inkisaf modelins tonqidi baxis toqdim edir (Sliyev, 2020).

Dayamqh iqtisadi inkisafin teorik bazasinin icmah

Dayaniqli iqtisadi inkisaf konsepsiyasi ilk dofo 1987-ci ildo Birlogmis Millatlor Toagkilatinin
“Ortaq Golocayimiz” adli Brundtland hesabatinda irali siiriilmiis vo bu anlayis “galocak nasillorin 6z
ehtiyaclarin1 6domoak imkanlarini risk altina atmadan, mévecud nasillarin ehtiyaclarinin qarsilanmasi”
kimi ifados olunmusdur. Bu yanasma tokca iqtisadi artimi deyil, ham do sosial odalot vo ekoloji
sabitliyi ohato edon kompleks va ¢oxolgiilii bir inkisaf modeli kimi tagdim edilir (Quliyev, 2018).

Dayaniql inkisaf anlayisi ti¢ asas tomal Gizarinds qurulmusdur:

« Iqtisadi dayamqhliq — Resurslardan effektiv vo mohsuldar istifade etmoklo uzunmiiddatli
igtisadi artimin tomin olunmasi.

o Sosial dayamiqhihq — Sosial odalotin qorunmasi, yoxsullugun azaldilmasi, tohsil vo sahiyys
xidmatlarina genis ¢ixisin tamin edilmasi.

o Ekoloji dayamiqliliq — Tobii sorvatlorin muhafizasi, otraf mahitin girklonmosinin garsisinin
alinmasi vo ekoloji sistemlorin qorunmasi.

Bu konsepsiyaya osaslanan BMT-nin Dayanigh Inkisaf Magsadlori (DIM) 2015-ci ilda gobul
edilmis vo 2030-cu ilo godor global inkisaf {iciin yol xaritesi kimi muoyyanlasdirilmisdir. DIM
gorgivasinda 17 osas moqsad tosbit olunmusdur ki, bunlara yoxsullugun aradan qaldirilmasi,
keyfiyyatli tohsilin slgatanligi, tomiz va barpa olunan enerji resurslarina ¢ixis, iqlim doyisikliyi ilo
mubariza kimi hadaflor daxildir (Hasanov, 2017).

Iqtisadi nozoriyyo kontekstindo dayanigh inkisaf, klassik iqtisadi artim modellarinin
mohdudiyyatlorini asaraq, neoklassik vo institusional yanasmalarin vohdotindo tozahir edir. Bu
modeldo yalniz kapital vo omok deyil, eyni zamanda tobii ehtiyatlarin rasional idaro olunmast,
texnoloji iraliloyislor va institusional effektivlik asas elementlor kimi 6n plana ¢ixir (BMT Inkisaf
Programi (UNDP), 2021).

Azorbaycan kimi tobii resurslara dayanan igtisadiyyata malik 6lkalor igtin bu nozari gorgiva
xtisusi aktualliq dastyir. Belo 6lkalords sirotli igtisadi yuksslisin uzunmiiddotli davamliligini tomin
etmok, sarvatlorin tilkonmasinin garsisin1 almaq vo galocok nasillor garsisinda mosuliyyst dasiyan
siyasotlor formalagdirmagq strateji shamiyyat kasb edir (Xslilov, 2021)

Azarbaycanin iqtisadi inkisafimin analizi

Azorbaycan mustaqillik olds etdikdan sonra igtisadi sistemin barpasi vo inkisafi istigamatindo
mihim dayisikliklora baslanmisdir. Xiisusilo 2000-ci illarin avvallarindan etibaran enerji siyasati vo
neft sahasine yatirilan sarmayalar 6lkanin igtisadi artimini siiratlondirmisdir (Haughton, 2020).

UDM-do artim tendensiyasi xiisusilo 2005-2010-cu illor arasinda yiiksok olmusdur. Bu artimin
osas sabablari neft sahasinin inkisafi vo xarici kapitalin artmasidir. Lakin 2014-ci ildon sonra diinya
enerji bazarlarinda neftin giymatinin Koskin diismosi iqtisadi artimi yavaslatmis vo 2015-ci ildo
manatin doyardon diismasine sobab olmusdur. Bu voziyyat, igtisadiyyatin neft sektoruna olan yiiksok
asililigini bir daha ortaya ¢ixardi va iqtisadiyyatin saxalondirilmasi zaruratini artirdi (Sachs, 2015).
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Azaorbaycan iqtisadiyyatinda neft sahasi holo do asas golir manbayi olmagqla yanasi, dovlot
igtisadiyyatin saxolondirilmasi mogsadilo aqrar sektor, turizm, informasiya-kommunikasiya
texnologiyalar1 vo Sonaye parklarini inkisaf etdirmok ti¢tin muxtalif tadbirlor gérmiisdiir. 2020-ci ilda
umumi daxili mahsulun 42%-i neft sahssinin payina diisiib, bu da iqtisadi strukturun halo do enerji
resurslarina bagl oldugunu gostorir.Qeyri-neft sonayesi sabit artim gostarsa do, halo da igtisadiyyatda
mohdud paya malikdir. Bu sahanin potensialinin genislondirilmasi asas magsad olaraq galir (Diinya
Banki, 2022).

Xarici ticarat strukturunda iss enerji ehtiyatlar1 asas Ustlnllk taskil edir, imumi ixracin 85-90%-
I xam neft vo tobii gaz mohsullarindan ibaratdir. Lakin, son illards geyri-neft ixraci, xiisusilo agrar
mohsullar va sonaye mallar1, artmis vo ixrac strukturunda doyisikliklora sabab olmusdur (Karabiyik,
2019).

Dayanigh inkisaf kontekstinda Azarbaycan

Son illordo Azarbaycan sosial rifahin artirilmasi, otraf miihitin qorunmasi vo qeyri-neft
sektorunun inkisafi istigamotinds miihiim addimlar atmisdir. Bu tosabbislor dayaniqli inkisafin asas
toloblarina uygun olaraq balanslasdirilmis vo davamli igtisadi-sosial sistemin formalagmasina xidmat
edir. Dovlatin siyasatindo iqtisadi saxolondirma, sosial borabarlik vo ekoloji tohlikasizlik osas
prioritetlor kimi muioyyanlosdirilmisdir (Kaya, 2018).

Enerji Siyasati vo Otraf Miihitin Qorunmasi: Boarpa olunan enerji sahasinda iraliloyislora nail
olunmusdur. 2020-ci ildo gobul edilon “Yasil Enerji Zonasi” konsepsiyast Qarabag vo Sorqi
Zongozurun alternativ enerji potensialindan istifadoni hadofloyir. Azarbaycan homginin Paris Iglim
Sazisi corgivosinds karbon emissiyalarinin azaldilmast Shdsliklorini yerino yetirmokdadir. “Milli
Otraf Miihit Strategiyast 2030 bu sahados yol Xaritosi rolunu oynayir (Yilmaz, 2017).

Sosial Inkisaf va Insan Kapitali: Dayamqli inkisafin ayrilmaz hissasi olan sosial boraborlik vo
insan kapitalinin gticlondirilmasi istigamatinda do shamiyyatli naticalor aldo olunmusdur:

e Yoxsullug saviyyasi 2000-ci illards 49%-don 2020-ci illordo 5-6%-o gador azalmisdir.

e Tohsil vo sohiyys sistemlorindo islahatlar aparilmis, regionlarda sosial infrastruktur
yenilonmisdir.

e Minimum amokhaqqi vo pensiyalar artirilmig, bu da shalinin rifahina miisbat tosir gostormisdi

Natico

Azarbaycanin dayaniqli igtisadi inkisaf strategiyasi, yalniz iqtisadi artimin tomin olunmasi deyil,
hom do comiyyatin sosial rifahini vo ekoloji tarazligini qorumaga yonolmis kompleks bir yanagma
tolob edir. Bu yanagma, 6lkonin uzunmuddatli inkisafini tamin etmok tgln bir cox sektoru shats edon
Vo qarsiligh olagads olan strategiyalarla formalasdirilmalidir. Neftdonkonar sektorlarin inkisafi,
xususilo kond tosorriifati, turizm, informasiya texnologiyalari vo emal Sonayesi, iqtisadiyyatin
diversifikasiyasini tomin etmoklo yanasi, resurslarin daha somarali istifadasini ds tomin edir. Bu, eyni
zamanda, 6lkonin geyri-neft sektorlarinda mohkom bir bazanin yaradilmasimi vo Xxarici iqtisadi
soklara qarsit dayaniqliligini artirir. Yasil enerji siyasotinin reallagdirilmasi, Azorbaycan (gin
ekologiya baximindan mithiim shomiyyat kasb edir. Yenilona bilon enerji monbalorinin inkisafi, hom
ekoloji tarazligin qorunmasina, hom da 6lkanin enerji tohlikssizliyinin artirilmasina xidmot edir.
Xususilo, kulok vao glinas enerjisinin istehsalinin artirilmasi, karbon izinin azaldilmasina vo otraf
mihitin gorunmasina t6hfs verir. Homginin, bu sahadaki infrastruktur vo texnologiyalarin inkisafi,
yeni is yerlorinin yaradilmasina vs igtisadiyyatin yasil inkisafina gatirib ¢ixara bilor. insan kapitalinin
guclandirilmasi, dayanigli inkisafin asas aspektlorindon biridir. Toahsil, sahiyys, sosial midafio va
mosgulluq sahalorinds hoyata kegirilon islahatlar, insanlarin hayat keyfiyyatini yuksaltmokls yanast,
onlarin amok bazarina daha effektiv inteqrasiyasini tomin edir. MUtoxassis hazirligi, innovativ
diistinconin inkisafi vo peso bacariglarinin artirilmasi, amok mohsuldarligini va 6lkanin beynolxalq
ragabat gabiliyyatini yiksaldir. Homginin, sosial barabarliyin tomin edilmasi vo yoxsullugun
azaldilmas1 ii¢in daha cox investisiya vo dastok tomin edilmolidir. Institusional islahatlar isa
dayamigli inkisafin tomin edilmasi Uc¢ln oldugca vacibdir. Dévlstin idarsetmo strukturlarinin
tokmillagdirilmasi, hiquqgi gargivenin guclondirilmasi va korrupsiyaya qarst miibarizo, igtisadi vo
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sosial saholords soffafliq vo adalat prinsipine asaslanaraq inkisafi dastokloyacokdir. Eyni zamanda,
dovlatin va 6zal sektorun omokdasligina asaslanan strategiyalarin hoyata kegirilmasi, igtisadiyyatin
mixtalif sahalarinds rogabst miihitinin yaxsilagdirilmasina va innovasiya foaliyyatlorinin togvigino
kdmoak eds bilor.

Natica etibarilo, Azarbaycan dayaniqli igtisadi inkisaf yolunda iralilomasi tglin mikommaol bir
strateji baxisa, siyasi iradoya Vo comiyyatin foal istirakina ehtiyac duyur. Bu prosesds dovlstin diizgln
siyasatlori, 6zal sektorun tasabbuslori va votondaslarin inkisaf proseslarina qosulmasi ila 6lko daha
gucli va dayanighi iqtisadiyyatin qurulmasina nail ola bilar.
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Abstract

In general, government is an extremely complex system to execute with precision and perfection.
As a result, continuous efforts to reform and improve governance through legal frameworks and
innovation are inevitable. In today’s context, digital transformation should be recognized as a crucial
element of true democracy and transparency. Enabled by advanced technological communication
tools, digital transformation fosters active citizen participation, enhances the realization of human
rights and freedoms, and diminishes bureaucratic barriers. Nevertheless, it also introduces new
challenges and legal risks for both individuals and institutions. This study examines the dual nature
of digital transformation in governance—its democratic potential and its legal implications.
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Ragamsal transformasiya va ragamsal hokumat.
Azarbaycanda elektron hokumat

Xulasa

Umumilikda, hokumat dagiq vo qiisursuz sokildo foaliyyat géstarmosi baximmdan son doraca
murokkob bir sistemdir. Buna goro do, huqugi mexanizmlor vo innovativ yanagmalar vasitasilo
hokumotin islah edilmasi vo tokmillosdirilmosi daim zoruri olmusdur. Miiasir dévrds rogomsal
transformasiya saf demokratiya vo soffafligin ayrilmaz bir elementi kimi giymatlondirilmolidir.
Inkisaf etmis texnoloji kommunikasiya vasitalori vasitasilo rogemsal transformasiya vatondaslarin
hokumoto foal istirakini togviq edir, insan hiiquq vo azadliglarindan genis sokildo bahrolonmaya
imkan verir, vo birokratik maneslori aradan qaldirir. Bununla yanasi, bu transformasiya hiiquqi
subyektlor tiglin yeni cagirislar vo risklor do yaradir. Bu arasdirma, idaroetmads rogomsal
transformasiyanin hom demokratik potensialini, ham dos hiiquqi tesirlorini arasdirir.

Acar sozlar: rogamsal transformasiya, e-hokumat, demokratiyva, saffafliq, hiiquqi ¢agirislar,
ictimai istirak

Introduction

Hereby, | will provide a brief legal analyze of separate concepts related to digital transformation
and e-Government.

E-government

Conceptually, the formation of E-Government should serve to foster the interrelations of citizens
with their Government either to meet their own demands (G2C) or to participate in governance (C2G);
to boost a transparent and speedy development of economy (G2B and B2G); to facilitate the ruling
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of government and addressing global threats like corruption (G2G). Obviously, I’ll focus to research
C2G and G2C branches (Landy, n.d.).

Research

Hereby we should underline that the foremost duty of State in construction of e-Government is
the ability to supply appropriate information technologies in nation-wide.

I assume that, a State providing need-based legal circumstances and wide-range practical
opportunities to realize the rights and freedoms of people via a digital platform could be reviewed as
a transparency-oriented State. Ideally constructed E-Government could help all three branches of
Trias Politica (Hage, Waltermann, Akkermans, n.d.) treat its nationals in principle of equality,
impartiality, legal certainty.

While the application of e-Government in terms of Legislative and Judiciary branches could be
reviewed as in favor of nationals, conversely in the administrative branch, it will be balance or better
public service and effective control mechanism.

E-Government in Azerbaijan

Azerbaijani Government adopted several legislative acts and State Programs in the field of e-
Government starting 2010 (Sajo, Uitz, n.d.). State also created “E-Government Information System”,
“Digital Executive power”, “ASAN Bridge”, “ASAN Finance” etc. Digitalization is also provided in
the judicial system of the Government via systems like E-Notariat and E-Court.

Nowadays, upon legislative acts of Azerbaijani government digital flourishing of economy and
social-community is priority of Azerbaijani State (Law of the Republic of Azerbaijan on electronic
signature and electronic document, 09 March 2004).

Challenges

Nevertheless, there are some practical and legal shortcomings in ensuring E-Government in
Azerbaijan. As an example of practical ones we may emphasize the non-proportional allocation of
technological infrastructure over the country, especially in regards to a suburban area. This fact, in
turn, causes the discussion on an unequal chance of people to enjoy from their fundamental rights and
freedoms. Moreover, as of today, not all population of the country bears the same educational level
(in other words, a literacy rate) and capabilities to properly use IT and the benefits of e-Government.

In this logic, upon the UN’s E-Government Development Index (EGDI) the evaluation of three
components of EGDI (scope and quality of online services, an inherent human capital and
development status of telecommunication Infrastructure) illustrates and “promotes access and
inclusion of people” (Law of the Republic of Azerbaijan on personal data, 2010) to the Government.
In accordance to the EGDI landscape, Denmark is considered the number one State where e-
Government transition is in adorable level, while Azerbaijan stands in 83" place in line of 193 Un
Member States.

I would also underline the fact that, just few days ago (President of the Republic of Azerbaijan,
2010) (on November 24, 2022) the next presidential decree defined the Ministry of Digital
Development and Transport as the principal governmental body to regulate public policy of in the
field of E-Government. Probably, this decision will add benefit in the development of the e-
Government system of Azerbaijan either in legal or technical aspects.

Digital contracts and e-sign

Discussion of E-government obviously pays the way to scrutinize the digital contracts.

We may outline two principal challenges in relation to digital contracts:

- Some electronic contracts like “clickwraps” and “browsewraps” contains obligations even
before the bargain of product (in the form of acceptance of license terms) (President of the Republic
of Azerbaijan, 2021).

This point mostly serves for data-selling businesses to protect their product from plagiarism.
Meanwhile, | assume that this pattern could create a problem in legal platforms, especially while such
digital contracts are considered legally binding. In this case judges may use their discretionary power
to evaluate responsibilities raised from such situation.

In order to avoid such shortcomings, “e-signature” tool should be applied as a solution.
Azerbaijan’s appropriate legislation (President of the Republic of Azerbaijan, 2022) also emphasizes
the e-sign (even without an authenticity or a certificate) as legal proof for certain rights and
obligations, which may be a subject to (civil) court cases.
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- Recently, I attended at negotiations of the relevant agreement between Azerbaijan and Japan,
wherein each single suggestion, addition or amendment to the text of agreement was recorded in
written and at the end of each negotiations round all discussions was formally approved (signed) by
the Parties.

Whereas in digital contracts, in a contrary to “shrinkwrap” (United Nations, n.d.) contracts, the
Sides sometimes are deprived of such vital opportunity of contracting process on browser-based
faults. This could be neglected only by some digital contracting platforms.

Challenges in preventing the dissemination of personal data

Notwithstanding the comprehensive and innovative role of relevant national legislation on e-
Government and son on, there are some challenges caused by or related to these laws and regulations.

It will be useful to analyze the law on personal data and to open up the collision within the related
national legislation.

Thus, the basic principles of the collection of personal data are “legality, confidentiality and
reconciliation of voluntariness with coercion” (Encyclopedia.pub, n.d.). These principles are
collected under the umbrella of constitutional human and civil rights and freedoms.

The law indicates that personal data could be adjusted to some (common-used) information
systems only with a written consent of the subject of this data in order to meet the information needs
of society. If the data will be incorporated to such system from publicly open sources, an operator of
the relevant system should notify the subject about it.

Simultaneously, the “Law on e-signature” prohibits Mediators and Centers, which are competent
to issue e-signature, to use an information of the client (author of e-sign) out of their duties (Article
35.1.). Nevertheless, the law doesn’t precisely obliges these institutions to obey the “Law on personal
data”.

Conclusion

Therefore, we encounter with repeated violation these clauses due to the misuse of privileges of
competent authorities emerged from the e-Government platform. In certain extend we may consider
it as capitulation the rule of law.

For the greater certainty, all above-mentioned questionable thoughts find their answer in the
citation from Andras Sajo and Renata Uitz:

“It is hard to resist the government’s demand for personal data when better (more) social services
or public security are promised in exchange ”.
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Fisinq hiicumlarinin askarlanmasinda klassik matn tasnifat
metodlarmin tatbiqi

Xiilasa

Fisinq hiicumlar kibertohliikasizlik sahasindo an genis yayilmis va tohliikali sosial miihondislik
iisullarindan biri olaraq galir. Bu hiicumlar istifadogilori aldatmaqla onlarin soxsi molumatlarini olo
kegirmoyo yonolib. Bu problemin garsisinit almaq ii¢lin effektiv vo avtomatlasdirilmig agkarlama
metodlarina ehtiyac vardir. Bu todqiqatda klassik matn tosnifati yanagmalarinin fising mesajlariin
askarlanmasinda totbiqi arasdirilir. Todqiqat ¢orgivasindo Naive Bayes, Support Vector Machines
(SVM), Decision Tree vo Logistic Regression kimi ananoavi tosnifat modellorinin figing va qeyri-
fising motnlori ayird etmo qabiliyyati giymetlondirilmisdir. Bu metodlarin totbiqi iiciin avvalco
motnlordon xiisusiyyastlorin ¢ixarilmast (TF-IDF, n-gramlar vo s.) vo molumatlarin tomizlonmasi
morhalalori hayata kegirilmigdir. Modellarin effektivliyi doqiqlik, hossasliq, xatirlama vo F1 dayari
kimi qiymatlondirmo meyarlar1 asasinda tohlil olunmusdur.

Acar soOzlar: fising, kibertohlukasizlik, matn tosnifati, avtomatlasdirilmis askarlama, siini
intellektin totbiqi
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Application of Classical Text Classification Methods in Detecting Phishing
Attacks

Abstract

Phishing attacks remain one of the most widespread and dangerous social engineering techniques
in the field of cybersecurity. These attacks aim to deceive users and obtain their personal information.
To prevent such threats, there is a growing need for effective and automated detection methods. This
study investigates the application of classical text classification approaches in detecting phishing
messages. Within the scope of the research, traditional classification models such as Naive Bayes,
Support Vector Machines (SVM), Decision Tree, and Logistic Regression were evaluated for their
ability to distinguish between phishing and non-phishing texts. Prior to the application of these
models, feature extraction techniques (TF-IDF, n-grams, etc.) and data preprocessing steps were
carried out. The performance of the models was analyzed based on evaluation metrics such as
accuracy, precision, recall, and F1-score.

Keywords: phishing, cybersecurity, text classification, automated detection, artificial intelligence
applications

Giris
Rogomsal kommunikasiya texnologiyalarmin siirotlo inkisaf etmasi ilo paralel olaraq
kibertohliikalor do dinamik sokilds dayismokdadir. Bu tohdidlar arasinda fising hiicumlar: xiisusi yer

tutur. Fisinq — istifadogilori aldatmaq yolu ils onlarin soxsi vo maliyys malumatlarini aldo etmoyo
calisan sosial miithondislik texnikasidir va bu hiicum formasi asason e-pogt, mesajlasma platformalari
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vo saxta veb sohifalor vasitosilo hoyata kegirilir. Istifadaci diqgatsizliyi ve informasiya tohliikosizliyi
sahasindaki bosluglar bu hiicumlarin effektivliyini artiran asas amillordir (Basnet, Sung, Liu, 2014).

Fising hiicumlarinin garsisinin alinmasi {i¢iin ononovi miidafis vasitolori (antivirus, firewall vo s.)
tokbasina kifayot etmir. Bu sobobdon son illordo fising mozmunlarinin avtomatik analiz vo
identifikasiyasi li¢lin matn tosnifati metodlarindan genis istifado olunur. Matn tosnifat1 — motn asaslt
molumatlarin avvalcadon toyin olunmus kateqoriyalara ayrilmasini tomin edon siini intellekt vo masin
Ooyronmosi texnikalarinin bir hissesidir. Bu yanagma, fising mesajlarinin sintaktik vo semantik
xiisusiyyatlorini dyronmokls onlarin digor moatnlordon forqlondirilmasine imkan yaradir. Todqiqatda
klassik motn tosnifatt metodlarinin — Naive Bayes, Logistic Regression, Decision Tree vo Support
Vector Machines kimi modellorin — fisinq hiicumlariin askarlanmasinda effektivliyi tohlil olunur.
Bu metodlar nisboton sads strukturlar vo asagi hesablama taloblori ilo segilir, bu iso onlar real vaxt
rejiminda calisan tohliikasizlik sistemlori iigiin olverisli edir. Hom¢inin bu modellor interpretasiya
imkanlar1 baximindan daha soffaf olduqlar tiglin praktiki totbiqds istifadogi inamin1 artirir (Sahingoz,
Buber, Demir, Diri, 2019, s. 345).

Tadgiqat

Bu aragdirmanin osas mogsadi fising motnlorinin agkarlanmasinda klassik metodlarin rolunu
miloyyonlosdirmok, onlarin {istlin vo zoif cohotlorini aragsdirmaq vo golocokdo daha kompleks
modellorls birga istifadssi {i¢iin asas yaratmaqdir. Figsing hiicumlarinin agkarlanmasinda klassik motn
tosnifatt modellorinin totbiqi hom nazari, hom do praktiki baximdan miihiim shomiyyat kosb edir.
Fising mesajlarinin osas xiisusiyyati onlarda insant manipulyasiya edon va etibar doguran ifadslorin
tez-tez istifads olunmasidir. Bu ciir mesajlar ¢ox zaman rosmi qurumlarin adindan gondarilon, tocili
reaksiya tolab edon va soxsi molumat istonilon miiracistlor soklinds olur. Bu cohatlor onlar1 adi reklam
vo ya molumatlandirict mesajlardan forglondirir vo motn soviyyasindo analizlo agkar edilo bilon
xtisusi lingvistik niimunolorin formalagmasina sabob olur (Jain, Gupta, 2018).

Cadval 1. Klassik matn tasnifat1 modellorinin xiisusiyyatlori.

Model Is Prinsipi Siirat | Aydinhgq Per{é)rir;)ans Osas Ustiinliik
Naive Bayes | Ehtimal osasli tosnifat | Yiiksok Orta Orta—Yiiksok Sadelﬁ;gigsureth

LOgISt.I Xotti ehtimallagdirma Orta Yiiksok Yiiksok . Aydin .
Regression interpretasiya

. Qorar qaydalar1 vo
Decision budaqglanma ilo Orta Yiiksok | Orta—Yiiksok . Qaydalarin
Tree . vizuallasdirilmasi
tosnifat
SVM _Hiper-sathla Asagi | Orta Yiiksok Yiiksok dogiqlik
verilonlarin ayrilmasi

Manba: Sahingoz, Dogdu, 2019, s. 345-357).

Cadval 1-o asasan klassik moatn tosnifatt modellarinin asas xiisusiyyatlori miigayisoli sokilda
toqdim olunub. Burada hor bir modelin neco isladiyi, siirati, naticolorin interpretasiya imkanlart,
ortalama performans soviyyosi vo asas ustiinliiklori oks etdirilib. Naive Bayes modelinin siiratli vo
sada olmasi, Logistic Regression-un yiiksak daqiqlik vo aydin izah imkan1 vermasi, Decision Tree-
nin vizual interpretasiya iistiinliiyii vo SVM-in yliksok performansi 6no ¢ixarilib (Kowsari, Meimandi,
Heidarysafa, Mendu, Barnes, Brown, 2019).

Cadval 2. Modellarin fisinq askarlanmasinda performans
gostaricilori (Niimunavi Dataset asasinda).
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Daqiqlik Xatirlama Hoassash
Model (Acrgu(’lacy) (Recall) (Precisiog) F1-Score
Naive Bayes 91.2% 88.5% 92.8% 90.6%
Logistic Regression 94.5% 93.1% 95.6% 94.3%
Decision Tree 89.7% 87.3% 90.2% 88.7%
SVM 96.3% 94.8% 97.2% 96.0%

Manba: (Verma, Hossain, 2020).

Codval 2-yo osason fising askarlanmasi {iigiin istifado olunan klassik modellorin konkret
performans gostoricilori — doqiqlik (accuracy), xatirlama (recall), hassasliq (precision) vo F1-score —
lizro noticolori verilmigdir. Noticolora asason SVM on yiiksok performansi gostorir, Logistic
Regression onu izloyir. Naive Bayes vo Decision Tree iso daha balansli, lakin nisboton asagi
gostaricilor togdim edir. Bu molumatlar modellorin totbiq sahosino uygun secilmosini asanlasdirir
(Mohammadi, Hatzinakos, 2017).

Cadval 3. Matn tasnifati prosesinin marhalalori.

Morhala Aciqlama
Molumatlarin toplanmasi Figing vo geyri-fising mesajlarinin toplanmasi
Kigik horflora ¢evirma, stop-word silinmasi,
lemmatizasiya

On emal (Preprocessing)

Xiisusiyyat cixarilmasi TF-IDF, unigram/bigram, n-gramlar
Modelin qurulmasi Naive Bayes, SVM va s. modellarin totbiqgi
. Modellgr} o Dagqiqlik, F1-Score, ROC AUC va digor metriklorls analiz
giymotlondirilmaosi
Real totbiq E-poct sistemlarinag va tohliikasizlik modullarina

inteqrasiya

Manba: (Mohammadi, Hatzinakos, 2017, pp. 300-304).

Cadvel 3-0 osason fising mesajlarmin askarlanmasi mogsadilo totbiq edilon moatn tosnifati
prosesinin marhololori gdstorilmisdir. Buraya molumatlarin toplanmasi, tomizlonmasi, xiisusiy-
yatlarin ¢ixarilmasi, model qurulmasi va qiymatlondirilmasi, elocoe do sistemin real totbiqi daxildir.
Bu maorhololor tosnifat sisteminin diizgiin vo effektiv qurulmasi ligiin osas ardicilligr oks etdirir
(Verma, Hossain, 2020).

Tahlil

Fising hiicumlar1 informasiya tohllikesizliyi baximindan ciddi tohliks yaradan, moagsadyonli vo
aldadic1 sosial miihondislik metodlarina asaslanan hiicumlardir. Bu hiicumlarin asas xususiyyati —
ganuni qurumlarin adindan gonderilmis kimi goriinon mesajlar vasitosilo istifadogilori maoxfi
molumatlarin1 paylasmaga mocbur etmakdir. Todqigatlar gostarir ki, istifadacilorin aksariyyati bu tip
mesajlar1 ayird etmokds ¢atinlik ¢akir vo bu, fisingin effektivliyini artirir. Bu problemin texnoloji
halli istigamatinds son illords suini intellekts asaslanan avtomatlagdirilmis sistemlor 6n plana ¢ixib.
Bu sistemlarin tamalini isa motn tasnifati modellari toskil edir. Klassik matn tasnifatt metodlarinin
osas funksiyasi — toqdim olunan matnin hansi kateqoriyaya (bu halda fising vo ya geyri-fisinq) aid
oldugunu miisyyanlogdirmokdir. Bu proses statistik analiz, xisusiyyat ¢ixarilmasi vo verilonlorin
tolim vasitasilo 8yranilmasi Uizarinds qurulur (Abu-Nimeh, Nappa, Wang, Nair, 2007).

Natica

Aparilan tadgigat vo analizlor gostordi ki, klassik motn tosnifati modellari — xtsusilo Naive Bayes,
Logistic Regression, Decision Tree va Support Vector Machines — fising hiicumlarinin askarlan-

44



ELMI is Beynalxalq Elmi Jurnal. 2025 / Xiisusi Buraxihs / 42-45 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2025 / Special Issue / 42-45 e-ISSN: 2708-986X

masinda praktik vo effektiv yanagmalardan biri ola bilor. Bu modellor, diizgiin strukturlagdirilmig
molumat bazasi vo uygun 6n emal marhalalori ilo birlikds totbiq edildikds, yuksak doagiglik vo
gonastbaxs naticalar tamin eds bilir. Tocriiba naticalari stibut edir ki, xiisusilo balansli va tomizlonmis
motn molumatlari ilo 6yradilmis klassik modellar ilkin agkarlama sistemlari Ug¢lin somarali secimdir.
SVM va Logistic Regression modellari ylksok performans gostarss do, Naive Bayes sadaliyi vo slrati
ilo diggat ¢okir. Decision Tree iso interpretasiya baximindan daha slverisli olub, tohlikasizlik
analitiklori tiglin aydin goarar montiqi tagqdim edir.

Eyni zamanda miiayyan olunmusdur ki, bu modellarin effektivliyi yalniz totbiq edilon algoritmlo
deyil, hom do istifads olunan xususiyyat ¢ixarma texnikalari, molumatlarin emal saviyyasi va talim
strategiyasi ilo birbasa slagalidir. Bu amillor nozors alinmadan qurulmus sistemlar gézlonilon naticani
vermaya bilar. Natica etibarilo, klassik matn tosnifatt metodlarinin fising askarlama sistemlorinda
totbiqi —asag1 resurslu miihitlords etibarli bir alternativ olaraq ¢ixis eds bilor. Bununla yanasi, galocok
todgiqatlar bu metodlarin doarin 0yronma modellori ilo hibrid sokildo birlasdirilmasi vo adaptiv
sistemlorin yaradilmasi tizorinds fokuslanmalidir. Bu istigamat fising hiicumlarina gars1 daha ¢evik
Vo davamli miidafio sistemlarinin formalagsmasina imkan veracak.
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The Impact of Artificial Intelligence on the Digital Transformation of
Corporate Information Systems

Abstract

In recent years, the integration of Artificial Intelligence (Al) into information systems has
transformed the development, operation, and strategic value of these systems. Al technologies such
as machine learning, natural language processing, and intelligent automation have begun to play a
key role in enhancing data-driven decision-making, improving system efficiency, and reducing
human error. Organizations are now able to examine enormous volumes of data in real time because
to this connection, revealing previously hard-to-find actionable insights. Over time, Al-powered
systems become more efficient without requiring continual human involvement since they can adjust
and learn from fresh data. Al also improves prediction skills, which enables companies to more
accurately foresee consumer behavior, market trends, and operational hazards. Because of this,
integrating Al strategically into information systems has become essential to preserving competitive
edge and advancing digital transformation. This study aims to analyze the role of Al in the
development of information systems, particularly focusing on areas such as intelligent data
management, predictive analytics, user personalization, and system adaptability. It also evaluates the
opportunities and challenges brought by Al-supported information systems in both public and private
sectors. The study highlights how Al-driven solutions contribute to operational innovation, security
enhancement, and strategic management within information system frameworks.

Keywords: artificial intelligence, information systems, intelligent automation, machine learning,
data analytics, digital transformation, decision support systems, knowledge management
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Suni intellektin ragamsal transformasiyaya tasiri
korporativ informasiya sistemlari

Xilasa

Son illords Siini intellektin (AI) informasiya sistemlaring inteqrasiyas: bu sistemlorin inkisafini,
foaliyyatini va strateji doyorini doyisdirdi. Masin 6yronmasi, tobii dil emali vo agilli avtomatlasdirma
kimi siini intellekt texnologiyalari verilonloro osaslanan qorarlarin  gobul edilmasinin
tokmillogdirilmasinda, sistemin somaraliliyinin artirilmasinda vo insan sohvlorinin azaldilmasinda
asas rol oynamaga baslayib. Togkilatlar indi real vaxt rejimindo bdylk hocmds molumati arasdira
bilirlor, ¢ctunki bu olagoe ilo avvallar tapmag ¢otin olan harokato kega bilon anlayislari ortaya qoyur.
Zaman kecdikca stni intellektls islayan sistemlor daimi insan istirakini talob etmadon daha samarali
olur, cunki onlar yeni molumatlari tonzimloys vo Oyronoa bilirlor. Sini intellekt homginin
prognozlasdirma bacariglarimi tokmillosdirir ki, bu da sirkstloro istehlak¢r davranisini, bazar
tendensiyalarini va amaliyyat tohllkslorini daha doqiq prognozlasdirmaga imkan verir. Buna gora do,
Al-nin strateji olaraq informasiya sistemlorino inteqrasiyasi rogabst Ustunliyuni gorumag va
rogomsal transformasiyani inkisaf etdirmak i¢tin vacib hala gsldi. Bu tadqigatin magsadi malumat
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sistemlorinin inkisafinda AI-nin rolunu tohlil etmok, xisuson do molumatlarin intellektual idara
edilmasi, prognozlasdiric1 analitika, istifadacinin fordilosdirilmasi vo sistemin uygunlasmasi kimi
sahalora digget yetirmokdir. O, homginin hom dovlot, ham do 6zal sektorda sini intellektlo
dastoklonan informasiya sistemlarinin gotirdiyi imkanlar1 va ¢atinliklori qiymotlondirir. Todgigat stini
intellekto  asaslanan hallarin  informasiya sistemi ¢orgivoesindo omoliyyat innovasiyasina,
tohlUkasizliyin artirillmasina vo strateji idaraetmayas necs tohfs verdiyini vurgulayir.

Acar soOzlar: suni intellekt, informasiya sistemlari, intellektual avtomatlasdirma, magsin
oyronmoasi, molumat analitikasi, ragomsal transformasiya, garar doastoyi sistemlori, biliklarin
idaraedilmasi

Introduction

In today's digital age, information systems constitute the basic building blocks in many areas from
decision-making processes to daily operations of institutions. Making these systems more effective,
faster and more flexible is directly related to technological developments. Artificial intelligence (Al),
in particular, plays a revolutionary role in the evolution of information systems. Artificial
intelligence-based technologies enable systems to gain advanced capabilities such as not only data
collection and storage functions, but also learning, interpretation and suggestion.

When integrated into information systems, artificial intelligence allows institutions to achieve
high efficiency in many areas from data analysis to resource allocation, from customer relations to
risk management. Thanks to this integration, systems have become structures that are not only based
on past data, but also produce predictions for the future and provide active support to decision
processes. On the other hand, artificial intelligence applications present new opportunities for
information systems, as well as new challenges such as ethics, security and data privacy.

Research

The aim of this study is to examine the role of artificial intelligence in the development of
information systems from both technical and managerial perspectives, to evaluate its effects on
institutions and to present future predictions. Within the scope of the study, the application areas of
different artificial intelligence approaches within information systems will be discussed; analyzes will
be made on dimensions such as decision support systems, intelligent automation and user experience.

Although the beginning of artificial intelligence studies can be traced back to Cezeri’s (1136-
1206) robot drawings, the importance of artificial intelligence studies in the modern sense occurred
during and after the Second World War. Alan Mathison Turing changed the fate of the war by
inventing the first fully automatic code-breaking machine, which he called “Bombe” during the
Second World War and which could be considered important under the conditions of that day. After
the Second World War, many researchers, especially Alan Turing, started to work on artificial
intelligence independently. Alan Turing gave the first conference on artificial intelligence in 1947
and explained that intelligent machines could be invented by combining artificial intelligence and
computer programs. In his article “Computing Machinery and Intelligence” published in 1950, Alan
Turing discussed the question “Can machines think?” Turing, who made explanations based on the
combination of the words “machine” and “thinking”, established the intellectual foundations of
artificial intelligence. Although Alan Turing is considered the father of artificial intelligence, the term
"artificial intelligence” was first used in a workshop on artificial intelligence organized by John
McCarthy at Dartmouth College in 1956. In addition to John McCarthy, important names in the field
such as Marvin L. Minsky (Massachusetts Institute of Technology-MIT), Nathaniel Rochester
(International Business Machines-IBM) and Claude Shannon (Bell Laboratories) also participated in
this event. In the continuation of this event, artificial intelligence studies gained momentum and
important artificial intelligence programs such as Aziz (1961), Benzesim (1963), Eliza (1965), Bilgin
(1970) and Stajyer (1979) were developed (Kutlusoy, 2019). The first human-like intelligent robot
was built in Japan in 1972 under the name WABOT-I (Acar, 2020). However, between 1974 and
1980, many publications were published that criticized artificial intelligence studies negatively, and
states were influenced by these articles and stopped allocating funds for artificial intelligence studies.
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This period is called the “Artificial Intelligence Winter”. In the 1980s, the field of artificial
intelligence gained momentum again when England allocated funds to compete against Japan in
artificial intelligence studies. In 1997, the defeat of world chess champion Garry Kasparov in a chess
match by the program “Deep Blue” produced by IBM made a big splash. In this match, Garry
Kasparov competed against a program that could process 200 million chess moves per second and
lost. With this incident, it was seen that computers could be better than humans in some subjects. In
the early 2000s, artificial intelligence first entered homes with the vacuum cleaner called “Roomba”.

Driverless vehicles under the control of artificial intelligence have begun to be used in many states
in America. So what will happen as a result of all this? Has artificial intelligence surpassed or will it
surpass human intelligence? What will happen in the future? In order to understand artificial
intelligence, human intelligence must first be understood and defined. Artificial Intelligence and
Human Intelligence Artificial intelligence studies, which are the result of imitating human
intelligence, can be described as machines modeling human learning. Considering that learning
processes in humans occur in the brain, it seems possible to examine the structure of the brain and
create it on machines. Artificial neural networks have been created on computers and the learning
process has been simulated, based on the fact that learning in humans occurs through the interaction
of brain cells called neurons. According to McCarthy, who is considered one of the pioneers of
artificial intelligence studies, if human intelligence and learning phenomena are understood and
defined in the finest detail, machines will be able to imitate this situation and have the ability to learn
and have intelligence (Ghasemaghaei, Calic, 2020).

The first important studies on human intelligence began in 1905 when Binet and Simon developed
the first intelligence test. The intelligence test developed by Binet and Simon as part of a project
initiated by the French Ministry of Education for the placement of children who would start school
in Paris into classrooms made a great impact and a short time after its development, an English version
was prepared and started to be used in schools in America. With the entry of America into World
War | against Germany in 1917, intelligence tests were also used extensively in the selection and
classification of soldiers for the army. With the development of the first intelligence test and the
understanding of the importance of intelligence, the interest of many researchers turned to this field
and many intelligence definitions were made and different intelligence theories were developed.
Binet, one of the scientists who developed the first intelligence test, defined intelligence in terms of
memory capacity, the sharpness of sensory organs and reaction speed. Piaget, who explained
intelligence with characteristics such as reasoning, reversibility and the ability to use language, said;
He defined it as a structure that develops depending on the variety of stimuli acquired from the
environment rather than a hereditary structure and as the ability to adapt to the environment.
Spearman developed a two-factor theory of intelligence that he called general (g) and special (s)
ability areas. As it is understood from the theories of intelligence and the definitions of the
researchers, an intelligence theory that all researchers agree on has not been developed yet. Cem Say,
who has studies on artificial intelligence, likened the human brain to a superior computer that
processes information. According to him, the biggest difference between the human brain and the
computer is that while a process is performed in a computer, each processor must wait for the
completion of the previous process, in the human brain this process can be done by billions of neurons
at the same time. While scientists have been trying to develop machines that behave like humans
since the past, they have also tried to understand human characteristics. Therefore, artificial
intelligence studies and human intelligence studies are studies that should be considered together and
complement each other. When people aim to develop machines with artificial intelligence, do they
expect the machines they develop to act intelligently or smartly? While the mind is defined as the
ability of a person to distinguish between right and wrong, intelligence is defined as the ability of
people to understand the events they encounter and to produce solutions. The most important indicator
of human intelligence is the ability to learn. Therefore, the basis of artificial intelligence systems that
are tried to be created by taking human intelligence as an example is the idea of providing machines
with the ability to learn. The most important feature of artificial intelligence is that it can use what it
has learned very quickly and acquire permanent learning. Learning skills have been imparted to
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artificial intelligence systems through statistics, mathematics and data science. Machines can acquire
the learning that humans can only acquire through life experience and interaction much faster as a
result of statistical analysis of data obtained from millions of people (Johnk, WeiRert, Wyrtki, 2021).

Artificial intelligence is a field of study that emerged by trying to imitate human intelligence.
However, what artificial intelligence can do is limited to the biologically observable characteristics
of human intelligence. Since human intelligence cannot be fully explained, a definitive and
unchangeable definition of intelligence has not been made. Therefore, artificial intelligence systems
that can represent human intelligence as a whole have not been created. Machines using artificial
intelligence are called intelligent machines or non-intelligent machines according to some of the
features they display. Although the concrete development of artificial intelligence systems has a
recent past, some components of intelligence have been successfully modeled. However, no system
developed yet has been able to simulate the features of human intelligence such as creativity,
imagination, and originality. Thanks to today's artificial intelligence studies, features of human
intelligence such as definition, classification, discrimination, problem solving, calculation, and
decision making have been transferred to machines. However, it is seen that many other features of
human intelligence have yet to be excluded in artificial intelligence studies. A being with real
intelligence must have all the intelligence features that can be considered good or bad according to
universal acceptance. Humans are not just creatures consisting of logical thoughts. The human effect
and reason are intertwined with emotions in a way that cannot be fully explained. Based on the
“human-like” discourse, emotional states should also be added to the systems to be created in order
to develop artificial intelligence. For example; the emotion of fear is a system that protects people
from taking precautions against external dangers, while the emotion of disgust is a system that keeps
them away from poisonous food. Emotions can be added to artificial intelligence systems through
learning, but this is not necessary. On the other hand; it is a controversial issue that researchers
working on human intelligence cannot agree on whether emotions represent intelligence (Mikalef,
Krogstie, Pappas, 2021).

It has been argued that motivation, stress, self-confidence and all similar emotions are effective
on success, but when they come together, they do not indicate a meaningful structure and therefore
cannot form a theory of intelligence. While there is no consensus on the place of emotions in the
definition of human intelligence, stating that artificial intelligence systems do not represent
intelligence because they lack emotions will not be anything more than another uncertainty.

However, not all human characteristics can be concretely stated and defined. Some characteristics
can only be known through the field of metaphysics. In addition, in order for systems created with
artificial intelligence to be considered intelligent, they must have a body, emotions, abilities, senses,
memories, cultural interaction and imagination like humans.

In the 20th century, researchers working in the field of artificial intelligence abandoned the goal
of producing human-like systems adopted in the classical tradition and turned to the goal of creating
solution-oriented systems. Artificial intelligence studies have reduced human intelligence to a
cognitive formalism such as logic and reasoning. Artificial intelligence studies are the product of
human beings' efforts to create systems that are as intelligent as themselves or more intelligent than
themselves. However, today's artificial intelligence studies have transformed in line with this first
goal and are divided into different fields of study under the field of artificial intelligence. The sub-
branches of the field of artificial intelligence are machine learning, artificial neural networks, natural
language processing, speech synthesis, speech understanding, expert systems, knowledge base and
fuzzy logic. In today's artificial intelligence studies, the principle of imitating human intelligence has
expanded and evolved towards imitating other living things. In recent studies, artificial intelligence
systems have been developed that imitate the behavior of living things living in flocks such as ants,
birds, bees and fish. The issue of evaluating artificial intelligence systems has been on the agenda
since the beginning of concrete studies on artificial intelligence. The first person to propose a test for
this was none other than Alan Turing.

In his article titled “Computing Machinery and Intelligence”, Alan Turing put forward the idea
that machines with intelligence could be built and designed the application known today as the Turing
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Test, originally called the “Imitation Game”, to understand whether a machine has intelligence. The
Turing Test is applied as follows: A machine with artificial intelligence and a real person are in one
room, and another person in the position of interrogator is in another room. If the interrogator does
not understand that the artificial intelligence is a machine as a result of the mutual conversations
(dialogues), the developed artificial intelligence system is considered to have real intelligence. Today,
the Turing Test is still seen as a difficult threshold for artificial intelligence systems. The Dangers
and Benefits of Artificial Intelligence for Humanity When Alan Turing’s article titled “Computing
Machinery and Intelligence” is taken as a starting point, artificial intelligence systems, which have a
short history of approximately 70 years, have experienced great developments especially in the last
20 years (Wamba-Taguimdje, Fosso Wamba, Kala Kamdjoug, Tchatchouang Wanko, 2020). Artificial
intelligence systems have simplified many situations that were difficult for people in the past for
today’s people and provided unimaginable advantages. Many artificial intelligence products such as
artificial intelligence systems that determine the most suitable route to use to find any address,
applications that create a personal recommendation list for shopping and offer the most suitable
products, and artificial intelligence-based driverless vehicles that minimize the risk of accidents on
highways provide great advantages to people in terms of time, labor, cost, and workforce. On the
other hand, since the early days of the idea of artificial intelligence, the idea that these systems could
one day get out of control and lead to the end of humanity has also come with it. Whether artificial
intelligence has a limit and whether it will pose a danger to humanity has always been a matter of
debate. However, there is no need to worry. Because computer science is structured by modeling the
questions of “what” and “how”. In order for artificial intelligence to escape human control, computer
science needs to model the question of “why”. In addition, humans are not just about intelligence.
Humans have “consciousness” and “will”. Therefore, in order for artificial intelligence to compete
with the human brain, it needs to have an artificial consciousness and will (Dwivedi, Hughes,
Ismagilova, Aarts, Coombs, Crick, Williams, 2021).

Systems based on artificial intelligence are developing and being transformed into higher systems
through their interactions with humans. However, it is also possible for these systems, which provide
great benefits for humanity, to be transformed into systems hostile to humans by human hands. A
social experiment was organized on Twitter with a chatbot named “Tay”, an artificial intelligence
application developed by Microsoft. However, the experiment had to be stopped at the end of sixteen
hours due to the hateful, racist, bigoted and immoral statements of the artificial intelligence
application named Tay. Therefore, as with all technological developments, it is in the hands of
humanity to use artificial intelligence systems for the benefit or harm of humanity. Artificial
Intelligence and Education According to Edward Fredkin, director of the Artificial Intelligence
Laboratory at the Massachusetts Institute of Technology (MIT) and a faculty member at Carnegie
Mellon University, there are three important events that have occurred throughout history. The first
of these is the formation of the universe, and the second is the beginning of life. The third and another
event that he considers equally important to the beginning of life is the emergence of artificial
intelligence. With the development of artificial intelligence, there have been changes in the areas and
roles required for humans. In the beginning of life, humans needed hunting and gathering to survive,
but today, in order to survive, they are expected to have the ability to work in harmony with machines
with artificial intelligence, to use and develop artificial intelligence systems. With the inclusion of
machines with artificial intelligence in business lines, the need for physical strength and simple
cognitive skills expected from humans has decreased. The spread of systems based on artificial
intelligence has brought with it fears that they will replace humans and make people unemployed.
However, the decrease in the need for some professions should not mean that people will be
unemployed. With the spread of artificial intelligence, some professions are losing their importance,
while new professions are emerging in some areas (Mikalef, Krogstie, Pappas, 2021). Professional
fields that were unheard of until recently, such as social media expertise, IT lawyer, IT prosecutor,
are becoming popular. Many professions are changing rather than disappearing with artificial
intelligence systems. While artificial intelligence systems reduce the importance of cheap human-
based labor, they increase the need for qualified human power that can work with artificial
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intelligence systems. The development and spread of artificial intelligence systems affects every
segment of society, from the education system to the business world, from managers to employees.
The quality of the workforce required today may soon become unnecessary. Therefore, states need to
take artificial intelligence systems into account when organizing their development plans and
education systems. Even if states do not use artificial intelligence systems within their own
institutions, they are affected by the increasingly widespread artificial intelligence systems. The USA,
Russia, China and European countries, which are pioneers in the development of artificial intelligence
systems, are making major investments in the field of artificial intelligence (Haenlein, Kaplan, Tan,
Tan, Zhang, 2022).

The Organization for Economic Co-operation and Development (OECD) has added the
measurement of features such as digital literacy skills, digital citizenship, information fluency,
technological literacy, creativity, innovative thinking, critical thinking, solution generation, and
decision-making, which have gained importance with the development of artificial intelligence
systems, to the Programme for International Student Assessment (PISA). The success obtained from
paper-and-pencil tests, which have a very important place in the classical education system, is being
replaced by success obtained in the virtual environment. In the transforming education system,
individuals need to understand, analyze, manage, transform information or synthesize new
information in the virtual environment rather than in the real world. At this point, many cognitive
features of human intelligence have been successfully created on artificial intelligence systems.
However, artificial intelligence systems have not yet achieved the desired success in many other
features of human intelligence such as creative thinking, creating original products, synthesizing new
information, evaluating, creating visual artwork, imagining, and critical thinking. Education systems
are also affected by this benefit of artificial intelligence and are evolving towards raising individuals
with high imagination and creativity instead of raising monotonous and robotized human types. While
professions that have certain patterns and do not require creativity are easily replaced by artificial
intelligence systems, it is predicted that professions that require imagination and artistic features will
be carried out by humans for a longer period of time. The development of systems based on artificial
intelligence has not only changed the human profile that education systems are expected to raise, but
also changed the structure and functioning of education. Today, thanks to artificial intelligence
applications, personalized education programs, individual performance monitoring, course content
preparation, and determination of teaching models have increased the quality of education by using
large data sources. With the development of artificial intelligence and technology, it has become
possible to continue education independently of time and space. In addition, with the integration of
artificial intelligence with education systems, options such as free choice (flexible service),
personalized learning, and project-based learning have been included in education. Today, it is seen
that artificial intelligence systems are mostly used in the fields of distance education, online learning
(e-learning), virtual reality, and augmented reality (Mikalef, Krogstie, Pappas, 2021).

With artificial intelligence systems, there have been changes in both the type of people the
education system is expected to train and the way education operates. With this change, the most
important segment that needs to adapt to the new educational goals and operating methods is
educators. All stakeholders working in the education system, especially school administrators, branch
teachers, and classroom teachers, need to have the skills to use artificial intelligence systems and
work in harmony with artificial intelligence systems (Ghasemaghaei, Calic, 2020). Especially in the
pandemic conditions that all countries of the world have had to deal with in the last two years; the
problems experienced in compulsory distance education have shown that educational technologies
and artificial intelligence should be used effectively and that artificial intelligence can be used
functionally in solving the problems experienced. It is foreseen that artificial intelligence studies will
increase even more after this period and will be widely used in solving the problems to be experienced
in education. Indeed, there has been an increase in the number of studies and publications on the use
of artificial intelligence systems in education in the recent period. Under the title of “what should be
taught to students”, it has been emphasized that teaching only information with artificial intelligence
and the technologies it brings is no longer of much importance, and instead, a more integrative
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perspective should be gained. In the “how to teach students” section, the indirect and direct effects of
artificial intelligence systems as an aid to teaching are discussed. While teachers in traditional
classrooms cannot deal with each student individually and completely eliminate their learning
deficiencies, students’ learning deficiencies can be minimized thanks to personalized educational
content. Since artificial intelligence systems used in education analyze big data obtained from
students, they can provide more detailed results than classical evaluation methods. While the use of
artificial intelligence-based systems provides many advantages in terms of the quality of education,
a system where teachers are out of the picture and only based on artificial intelligence will not be
functional. Because although artificial intelligence systems act as personal teachers, they can
sometimes give wrong results for more specific situations since they are based on big data analysis.
Artificial intelligence systems used in education can be generally classified as expert systems,
intelligent tutoring systems and dialogue-based systems. Expert systems can be defined in the
simplest form as systems that have only knowledge of that field, like a person who is specialized in
any field. These systems are mostly used in distance education. Intelligent tutoring systems can be
defined as an improved model of expert systems and computer-aided teaching systems. Intelligent
tutoring systems offer students personalized learning environments (Marabelli, Newell, 2022).
Dialogue-based systems, on the other hand, continue to provide individuals with personal training
programs, as well as correcting learning deficiencies through dialogues and organizing the training
program according to the learner. Although artificial intelligence systems used in education are tried
to be classified under as many subheadings as possible, since the development of artificial intelligence
is very rapid, many new subfields are added day by day. The most widely known of these can be
listed as artificial neural networks, computer vision, robotics, genetic algorithms, chaotic modeling,
and simulated annealing. Due to the Coronavirus outbreak that has affected the world, the use of
artificial intelligence-based systems in education has become a necessity rather than a choice. In the
process that started with the World Health Organization (WHO) declaring the Coronavirus outbreak
a “pandemic” on March 11, 2020, workplaces have been closed in many countries around the world,
tourism, art, culture and education activities have been stopped, curfews and social distancing rules
have been implemented. In the last two years, many countries, institutions and millions of people
have suffered greatly from this process. It is clear that disruptions, especially in the field of education
and training, will cause long-term problems for future generations. Therefore, the inclusion of
artificial intelligence applications in the education process has become of vital importance in this
period. Online education courses based on artificial intelligence systems were organized by using
data mining and student analytics based on student information in education and attempts were made
to prevent disruptions in education and training activities. Applications such as Questa, Cognii and
Kitaptive were used to provide data for the establishment of artificial intelligence systems and
artificial intelligence-supported education platforms such as Knewton, Century Tech, Voleybolu and
Querium were created (JOohnk, WeiRert, Wyrtki, 2021).

Conclusion

As a result, since artificial intelligence systems are developing and spreading very rapidly today,
it is clear that standing against artificial intelligence will be an unnecessary endeavor at this point.
Instead of competing with artificial intelligence systems, people should focus on developing their
skills in using and managing them. From the smallest units of states to the highest units, from the
oldest individuals of society to the youngest individuals, they need to be trained so that they can
understand and adapt to artificial intelligence systems. In addition, establishing control and audit
mechanisms to prevent the misuse of artificial intelligence systems will be beneficial in terms of
carrying out the studies more healthily. In addition to all these, the use of artificial intelligence,
especially in the field of education, will provide practicality and make important contributions in
many areas. The effects of artificial intelligence systems on all scientific fields and society can only
be adapted with the education system. On the other hand, the education system also benefits from
artificial intelligence systems while preparing individuals for the change created by artificial
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intelligence. Especially in recent times, with the spread of epidemics and disasters that pose a great
threat to humanity, it has become even more important to place education systems on the axis of
artificial intelligence. As long as artificial intelligence systems are used for the right purposes, they
will ensure positive transformations for humanity and contribute to its development. For this purpose,
scientists from all disciplines, especially educational scientists who make the greatest contribution to
the change and awareness of society, need to contribute to the studies in this field (Wamba-
Taguimdje, Fosso Wamba, Kala Kamdjoug, Tchatchouang Wanko, 2020).
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Azarbaycanda ragamsal iqtisadiyyatin formalasmasi va inkisaf istigamatlori

Xulasa

Son illordo diinyada bas veran texnoloji inkisaflar iqtisadiyyatin ragomsallagsmasini zaruri
etmisdir. Azorbaycan da bu global trendlors uygun olaraq rogemsal igtisadiyyatin formalasdirilmasi
istigamatindo mithiim addimlar atmaqdadir. Ragomsal iqtisadiyyat — ragomsal texnologiyalar
osasinda formalasan vo foaliyyat gdstoron iqtisadi sistemdir ki, bu da mohsuldarligin artirilmast,
resurslardan daha samarali istifads va soffafligin tomin olunmasi baximimdan miihiim shamiyyat kasb
edir.

Azorbaycanda rogomsallasma prosesino dovlotin  xisusi diqgeat ayirmasi, “Ragomsal
Transformasiya Konsepsiyasi”, “Azorbaycan 2030: sosial-igtisadi inkisafa dair Milli Prioritetlor”
kimi sonadlorlo 0z oksini tapmisdir. Eyni zamanda, elektron hokumot sisteminin genislonmasi,
"MyGov", "ASAN xidmot", "Rogomsal icmalar" vs digar rogomsal platformalarin tatbigi bu sahods
praktiki addimlarin gostoricisidir.
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Formation and Development Directions of the Digital Economy in Azerbaijan

Abstract

Technological developments in the world in recent years have necessitated the digitalization of
the economy. Azerbaijan is also taking important steps towards the formation of a digital economy in
accordance with these global trends. A digital economy is an economic system formed and operating
on the basis of digital technologies, which is of great importance in terms of increasing productivity,
more efficient use of resources and ensuring transparency.

The special attention paid by the state to the digitalization process in Azerbaijan is reflected in
documents such as the “Digital Transformation Concept”, “Azerbaijan 2030: National Priorities for
Socio-Economic Development”. At the same time, the expansion of the e-government system, the
application of “MyGov”, “ASAN service”, “Digital communities” and other digital platforms are
indicators of practical steps in this area.

Keywords: digital economy, digitalization, digital transformation, digital technologies, electronic
government

Giris
Mouasir dovrds texnologiyanin siiratli inkisafi vo informasiya-kommunikasiya texnologiyalarinin

(IKT) giindalik hayatin biitiin sahalorina niifuz etmosi yeni iqtisadi modelin — rogomsal iqtisadiyyatin
formalagmasina zomin yaratmisdir.
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Rogomsal iqgtisadiyyat anonovi iqgtisadi munasibatlorin texnologiya osasli yenidon qurulmasini,
innovasiyalarin tatbigini vo informasiya axininin daha ¢evik vo samorali sokilds idars olunmasini
noazards tutur. Bu proses yalniz texniki deyil, ham do sosial, institusional va idaraetma aspektlorindan
genis doyisikliklori talob edir.

Azorbaycan Respublikasi da global rogomsallasma ¢agiriglarina uygun olaraq ragomsal
igtisadiyyatin qurulmasi istiqgamatinds sistemli islahatlar hoyata kecirmokdadir. "Azarbaycan 2030:
sosial-igtisadi inkisafa dair Milli Prioritetlor”, "Ragomsal Transformasiya Konsepsiyasi" vo digor
strateji sonadlor bu sahado dovlst siyasotinin osas istigamatlorini mioyyan etmisdir. Elektron
hokumat, rogemsal xidmatlor, siini intellektin tatbiqi, regoamsal bacariglarin inkisafi vo innovasiya
yoniimlii biznes miihitinin yaradilmasi bu siyasatin asas torkib hissalorindondir (Rzayeva, 2020).

Lakin ragomsal iqtisadiyyatin davamli va inkliiziv sokilda inkisafi ti¢iin bir sira problemlarin halli
Vo yeni yanasmalarin totbiqi zoruridir. Rogomsal infrastrukturun genislondirilmasi, regionlarin bu
prosess inteqrasiyasi, kadr potensialinin giiclondirilmasi va ragomsal tohliikasizlik masalalari bu
kontekstdo xlsusi shamiyyat kash edir (imanov, 2020).

Rogomsal igtisadiyyat yalmz IKT-nin totbigi ilo mohdudlasmir, eyni zamanda iqtisadi
munasibatlorin strukturunu doyisir, yeni biznes modellari formalasdirir va ragabat mihitini tamamilo
yenidon miisyyanlosdirir. innovativ texnologiyalar — siini intellekt, boytik verilanlar (big data), bulud
hesablamalari (cloud computing), blokgeyn texnologiyasi, avtomatlasdirma vo robotlagdirma bu yeni
iqtisadiyyatin asasini toskil edir. Bu texnologiyalar mohsuldarligin artirilmasi, istehsal vo Xidmat
sahalarinda Xarclorin azaldilmasi, miistori yoniimlii yanagmanin tokmillogdirilmasi vo Umumilikds
iqtisadiyyatin effektivliyinin yiiksoldilmasi baximindan miithiim rol oynayir (Mammadov, 2019).

Tadqgiqat

Rogomsal igtisadiyyatin formalagsmasi miiasir dovrds dOvlatlorin iqtisadi inkisaf strategiyalarinda
asas hadaflardan birina ¢evrilmisdir. Bu proses informasiya-kommunikasiya texnologiyalarinin genis
totbiqina osaslanmagla, ononavi iqtisadi strukturlarin ¢evik, innovativ va texnoloji asasli yeni
modellorlo ovoz olunmasina sorait yaradir. Azorbaycanda da bu tendensiya son illorde dovlot
soviyyasindo gobul olunan strateji sonadlor vo programlarla dastoklonmokdadir. Xdisusila
“Azarbaycan 2030: sosial-igtisadi inkisafa dair Milli Prioritetlor” sanadinda rogomsal transformasiya
Vo innovasiyalarin iqtisadi inkisafa tohfasi 6na gakilir (Sliyev, 2021, s. 168).

Olkado rogomsallasma prosesi elektron hokumat sisteminin qurulmasi, “ASAN xidmat” vo
“MyGov” kimi platformalarin istifadoys verilmasi, rogomsal bankg¢iliq vo maliyys texnologiyalarinin
inkisafi ilo miisayiot olunur. Bu sistemlar va xidmatlor votondaslara gostarilon Xidmatlorin saffafligini
Vo operativliyini artirmagqla yanasi, iqtisadiyyatin daha dayaniqli va ¢evik formada inkisaf etmasina
dastok verir. Eyni zamanda, rogomsal texnologiyalar Kigik va orta sahibkarliq subyektlarinin (KOB-
lari) foaliyyst imkanlarini genislondirir, onlara daha genis bazarlara ¢ixis imkani yaradir (World
Bank, 2022).

Bununla bels, ragomsal igtisadiyyatin inkisafi garsisinda miioyyan ¢agirislar da movcuddur.
Ohalinin texnoloji savadliigmin qeyri-borabar soviyyado olmasi, regionlar {izro rogomsal
infrastrukturun forqli inkisaf tempi, rogomsal tohllkasizlik masalalori vo informasiya hiququ
sahasindo moveud bosluglar bu sahads digget yetirilmasi vacib olan problemlordandir. Bu amillarin
halli {iglin genis miqyasli maariflondirms tadbirlori, rogomsal bacariglarin inkisaf etdirilmasi va
texnoloji tohsil sisteminin guclondirilmasi zoruridir (Mammadli, 2021, s. 150).

Azorbaycanda rogomsal iqtisadiyyatin inkisafi ii¢lin olverisli baslangiclar mévecuddur vo bu
sahads olds olunan ugurlar galacak Uglin mishat prognozlar verir. Dévlstin rogemsallagma siyasati,
innovasiya yonumlu igtisadiyyat modelino kecid va beynoalxalq tacriibadon faydalanmaq imkanlari
bu prosesi daha da suratlondirs bilor. ©sas magsad ragomsal texnologiyalarin biitiin sahalora niifuz
etmoasi va bu yolla igtisadi artimin dayanigli sokilds tomin edilmasidir. Bu iss yalniz texnoloji deyil,
hom do sosial vo institusional saholordo kompleks yanagma tolob edir (Azarbaycan Respublikasi
Igtisadiyyat Nazirliyi, 2021, s. 32).

Azarbaycanda rogomsal iqtisadiyyatin genislonmasi yalniz texnologiyanin totbiqi ilo deyil, ham
do igtisadi va sosial sistemlarin uygunlasdirilmasi ilo miisahids olunur. Bu baximdan, dévlat va 6zal
sektor arasinda omokdasliq xtisusi shomiyyat dasiyir. Rogomsallagsmanin ugurlu hoyata kegirilmasi
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ticlin sahibkarliq subyektlorinin ragomsal alstlorlo islomo bacariginin artirilmasi, innovativ
togobbislorin  dostoklonmasi vo startap ekosisteminin inkisafi miithiim rol oynayir. Xiisusilo
"INNOLAND", "SABAH.Hub", “Technest” kimi tagobbuslor gonc ixtiragilarin va texnoloji yonumli
layihalorin meydana ¢ixmasina vo rogomsal bazara inteqrasiyasina imkan yaradir (Haciyev, 2022, S.
184).

Eyni zamanda, rogomsal igtisadiyyatin dayaniqliligi ti¢giin kibertohlikasizlik masalalari do 6n
planda saxlanilmalidir. Malumatlarin qorunmasi, fordi molumatlarin tohlikasizliyi, kibertohdidlars
qars1 dayaniql sistemlorin yaradilmasi bu sahanin asas texnoloji prioritetlorindan biridir. Ragamsal
tohlukasizlik olmadan rogomsal igtisadiyyatin etibarli vo davamli inkisafindan danismaq miimkun
deyil (Qasimova, 2021).

Azarbaycanda regionlarin da bu prosesa aktiv calb edilmasi tiguin rogomsal infrastruktura xisusi
digget yetirilir. Interneto ¢ix1s imkanlarmin genislondirilmosi, mobil rabito vo geniszolaqli internet
xidmatlorinin keyfiyyatinin ylksoldilmasi regionlarda rogomsal iqtisadiyyatin borabor inkisafini
togviq edir. Bu, hom do sosial-igtisadi regionlararas:t forqlorin azalmasina, yeni is yerlarinin
yaranmasina va yerli iqtisadi aktivliyin artmasina sabob ola bilar (Haciyev, 2022, s. 120).

Digor torofdon, rogomsal iqtisadiyyatin inkisafi ilo bagli tohsil sistemindo do mivafiq
dayisikliklorin aparilmasi vacibdir. Yeni texnologiyalar asasinda formalasan iqtisadi model ragamsal
savadli, ¢evik diisiinan vo innovativ yanagmalara malik insan kapitali tolob edir. Bu sobobdan ali va
orta tohsil muossisalorinds IKT, programlasdirma, molumat analitikas1 vo diger saholorin tadrisinin
artirtlmasi 6lkanin ragomsal galacayinin tominatgisi kimi ¢ixis edir.

Butovlikds, Azorbaycanda rogomsal iqtisadiyyatin formalagmasi vo inkisafi miiasir dovriin
toloblorino cavab veran iqtisadi modelin qurulmasi baximindan strateji shomiyyat dasiyir (IKT iizro
Dovlat Agentliyi, 2023, s. 40).

Natica

Aparilan tohlillor gostorir Ki, rogomsal iqtisadiyyatin formalagsmasi vo inkisafi Azorbaycanda
sosial-igtisadi taragqinin asas istigamatlorindan birina ¢evrilmisdir. Bu proses yalniz texnoloji sahada
deyil, eyni zamanda iqtisadi, sosial vo institusional sahalordo do kokli dayisikliklara sabob olur.
Rogomsallagsma dovlat idaragiliyinin gevikliyini vo soffafligin1 artirmaqla boarabar, sahibkarliq
miihitinin liberallagmasina, yeni biznes modellorinin yaranmasina va iqtisadi subyektlorin faaliyyat
imkanlariin genislonmasino sobob olur. Eyni zamanda, votondaglarin dovlot Xidmatlorino daha rahat
cixis alda etmasi vo xidmat keyfiyyatinin yiuksalmasi ragomsal iqtisadiyyatin sosial tasirlorindon
Xabar verir.

Rogomsal texnologiyalarin totbigi 6lkodo mohsuldarligin artmasina, iqtisadi resurslarin daha
somoarali idara olunmasina vo rogabat gabiliyyatinin yiiksalmasine sorait yaradir. Bununla yanasi,
rogomsal savadliligin artirilmasi, kibertohliikasizliyin tomin olunmasi, regionlar iizro texnoloji
forglorin aradan qaldirilmasi va hiliquqgi-institusional bazanin tokmillogdirilmasi bu sahanin galacok
inkisafi ligiin vacib sartlordir.

Azorbaycanin strateji yanagmasi, qobul olunmus proqram va konsepsiyalar, hamginin dévlst va
0zol sektorun omokdashigi 6lkonin rogomsal iqtisadiyyat sahasindo ugurla irslilomosine zomin
yaradir. Movcud potensialdan diizgiin istifado olundugu toqdirde rogomsal igtisadiyyatin
genislonmosi  6lkonin  uzunmuddatli iqgtisadi dayanighiginin tomin edilmasindo  muhim rol
oynayacaqdir. Bu isa butdvliikdo Azarbaycanin miiasir, innovativ va ragabstodavamli iqtisadi sistem
qurmag yolunda mihum bir marhaloni toskil edir.

Bu kontekstds, Azarbaycanin qarsisinda duran osas vozifslordon biri ragomsallasma prosesini
inkliiziv vo dayanigli sokildo hoyata kegirmokdir. Bu, yalniz iri sohorlords deyil, regionlarda da
rogomsal imkanlarin algatanligini tomin etmayi tolob edir.
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Risk-Based Decision Making in Green Infrastructure Projects

Abstract

As all cities from all around the world face more pressures from climate change and unrestrained
urban expansion, green infrastructure green infrastructure has become a strategic response to ensure
sustainable urban development. Green infrastructure integrates natural and semi-natural systems -
such as parks, wetlands, green roofs, and other surfaces - into the urban fabric to provide vital
ecological services including flood prevention, environmental air enhancement, and continuity of
ecosystems for species migration. However, the implementation of Green Infrastructure projects is
subject to fluctuating and unclear conditions stemming from environmental variability, urban
complexity, and socio-political influences. These uncertainties can negatively affect the functionality
and sustainability of project outcomes if not managed properly. This article examines the critical role
of risk-based decision making in addressing these challenges. By utilizing a formalized decision
framework to risk identification, analysis, and mitigation, risk-based decision making enhances
effectiveness in selecting optimal solutions, optimizes resource use, and ensures the prolonged
functionality of green infrastructure initiatives. The discussion highlights how applying risk-based
decision making frameworks improve the ability to cope with uncertainty and delivers outcomes that
adjust effectively over time during the conceptualization and implementation of sustainable green
solutions.

Keywords: green infrastructure, risk-based decision making, urban sustainability, environmental
uncertainty, climate change, ecological resilience
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Yasil infrastruktur layihalorinda risk asash gararlarin gabul edilmasi

Xulasa

otraf mihitin doyismasi vo nozaratsiz sohar genislonmasi Sabobindon biitiin soharlor artan
tozyiqlorlo Gizlasdiyi bir vaxtda, yasil infrastruktur dayaniqli sohar inkisafini tomin etmok i¢lin strateji
bir cavab olaraq ortaya ¢ixib. Yasil infrastruktur parklar, bataqliglar, yasil damlar vo digor sothlor
kimi tabii va yari-tabii sistemlori sohar muhitins integrasiya edorak, dasqinlarin garsisinin alinmasi,
havanin tomizlonmosi vo novlorin miqrasiyasi iigiin ekosistemlorin davamliligi kimi vacib ekoloji
xidmotlor tomin edir. Lakin, Yasil Infrastruktur layiholorinin hoyata kegirilmosi otraf miihit
dayiskanliyi, sohar mirokkabliyi va sosial-siyasi tasirlordon gqaynaglanan dayiskan va geyri-miayyan
soraito moruz qalir. Bu qgeyri-muayyanliklor lazimi sokilds idars olunmadigda layiha naticalarinin
funksionalligina vo davamliligina manfi tasir gostara bilor. Bu mogals bu g¢agirislarin 6hdasindan
golmakda risk asasli garar gobuletmonin kritik rolunu arasdirir. Risklarin miiayyanlosdirilmasi, tahlili
Vo azaldilmasi {igiin formal qarar ¢argivasindan istifads etmoakls, risk asasli gorar gobuletms optimal
hallarin segilmasindos effektivliyi artirir, resurslarin istifadosini optimallasdirir vo yasil infrastruktur
tosobbislorinin uzunmiiddatli funksionalligini tomin edir. Muzakirads risk asasli qorar gobuletma
carcivalorinin geyri-muoayyoanliklorlo mibarizo gabiliyystini neco yaxsilasdirdigi vo davaml yasil
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hallorin konsepsiyasi va tatbiqi zamani naticalorin effektiv sokilds uygunlagsmasini neco tomin etdiyi
vurgulanir.

Acar sozlar: yasil infrastruktur, visk asasli garar qabuletma, sahar davamliligi, atraf miihit geyri-
miiayyanliyi, iqlim dayisikliyi, ekoloji davamliliq

Introduction

In the modern world of rapid urbanization and aggravating environmental challenges, the
principle of green infrastructure has gained prominence as a pivotal component of resilient urban
development models. Green infrastructure (Gl) refers broadly to the network of totally natural and
human-influenced natural areas - such as parks, water-saturated land areas, green roofs, eco-friendly
ground coverings, and green spaces that provide basic support systems offered by human and
ecological health including urban water drainage management, air purification, atmospheric carbon
removal, and the integration of ecosystems for species movement. The main goal of green
infrastructure directs towards its potential to combine urban development with ecological
conservation, thereby mitigating the undesirable consequences of climate change while boosting
overall life balance of humanity. However, this goal is directly linked by complex uncertainties that
can reduce the effectiveness of project outcomes without appropriate oversight. The integration of
natural systems within rigid urban frameworks introduces a variety of unforeseeable factors
fluctuating from environmental instability to socio-political dynamics. Therefore, managing these
uncertainties becomes crucial, and this is precisely the environment in which risk-based decision
making (RBDM) plays a vital role. By systematically identifying, analyzing, and addressing potential
risks, RBDM offers project managers and urban planners a solution-oriented structure designed to
handle the risks and ambiguities of green infrastructure initiatives, ultimately improving the degree
of thoroughness in the decision-making process, resource allocation, and long-term sustainability.
This article explores the multifaceted nature of risks inherent in green infrastructure projects and
delineates how the principles and practices of risk-based decision making can be effectively applied
to enhance the resilience and success of such initiatives (Hillson, 2016).

Research

Understanding Risk in Green Infrastructure Projects

When viewed from the ground up, risk is at risk due to a lack of certainty that may intended
achievements. However, David Hillson’s viewpoint with considerable impact expands this definition
to cover both threats and opportunities. Hillson’s framework that contrasts two elements of risk is
particularly appropriate within the specialized area focusing on green infrastructure, where
uncertainty can contemporaneously threaten project success and develop platforms that encourage
innovation and improvement. In green infrastructure projects, risk includes various elements: it arises
from ecological degree of unexpectedness, technological innovation, financial landscapes that
experience continuous change, regulatory evolution, and social dynamics. For instance, the processes
occurring within living systems that sustain green infrastructure mechanisms are influenced by
climate changes, non-native organisms causing ecological harm, and habitat transition, which can
alter the predefined goals or consequences over time. Similarly, new construction techniques or
materials predetermined to increase the environmental resilience might introduce operational risks if
they are still theoretical in real-world contexts. Financially, experiments conducted at the outset often
carry uncertain returns, complicated further by altering the benefits and motivations embedded in
policy and market conditions. Social acceptance and interaction between the public and decision-
makers introduce additional layers of risk related to public support or opposing force, which can
affect project lifecycle and outcomes. Deeply understanding these various risks, instead of treating it
as a standalone issue, enables project stakeholders to develop approaches designed for long-term
success that account for interconnections and dynamic changes, thereby strengthening inherent
possibilities for long-term project viability (Project Management Institute, 2017).
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The Framework of Risk-Based Decision Making

Risk-based decision making is a carefully planned approach that empowers decision-makers to
integrate carefully and accurately risk factors into their planning and management processes. The
fundamental starting point for making decisions based on risk lies in several key components: risk
identification, risk analysis, risk evaluation, risk treatment, and sustainable risk monitoring. At the
time of recognizing risks, stakeholders collaborate to explore areas of potential risk by drawing upon
previous data, expert judgment, and scenario analysis. This stage greatly impacts green infrastructure
success projects due to the detailed and original qualities often involved. Risk assessment
implemented in the following phase provides a numeric value or a descriptive analysis based on the
likelihood and potential impact of risks. They discovered during analysis, often needs advanced
analytical tools such as Monte Carlo simulations, decision trees, or sensitivity analyses. Risk
evaluation organizes tasks by key risks based on their significant rat and urgency, enabling the process
of distributing available resources toward mitigating the most substantial threats and turning potential
opportunities into benefits. Risk treatment then covers strategies such as avoidance, reduction,
transfer, or acceptance, developed in consideration of the specific context of each risk. Crucially, risk-
based decision making recognizes that risk management is not an action conducted on a single
occasion but requires continuous monitoring and responses that adjust to changing conditions,
particularly as green infrastructure projects evolve in response to feedback from natural systems and
changes in society that align with these events (Koh, 2018).

Environmental and Ecological Risks

Environmental risks are among the highly significant unknown factors that challenge the green
infrastructure projects. The systems at the heart of these projects rely on natural landscapes and
ecological processes are affected by irregular patterns and sudden changes or disturbances that can
compromise project goals. Climate change, together with the corresponding increases in the
frequency and severity of dangerous or disruptive weather events such as floods, droughts, and
heatwaves, generates a severe threat to the performance and durability of green infrastructure
facilities. For instance, an engineered basin for storing excess rainwater designed to handle recorded
rainfall distributions may become insufficient in the face of rainfall characterized by increased
strength and volume, leading to overflow or system failure. Moreover, hazards to natural
environments involve the consequences beyond the intended scope of altering habitats, such as the
disruption of species that originate in a specific area or the introduction of plants that threaten local
ecosystems by uncontrolled growth, which can destabilize local ecosystems and hinder the
advantages provided by biological diversity. These risks are further strained by the challenges of
predicting changes in the structure and function of ecosystems over time and the interactions between
multiple environmental stressors. Therefore, approaches that evolve in response to environmental and
societal feedback that incorporate ongoing monitoring and reconfigurable structure are essential to
managing environmental risks in green infrastructure projects with precision (Guidice, Novarina,
Voghera, 2023).

Financial and Economic Risks

Leading elements requiring careful attention of implementing green infrastructure is managing
the economic vulnerabilities that demand careful risk management involved. Green infrastructure
projects typically involve investments requiring substantial resources before yielding returns, often
without immediate or financial outcomes with a high degree of certainty. Unlike traditional
infrastructure solutions focusing on engineered components rather than natural systems, which may
be justified via technical functions that have distinct and unambiguous purposes and outcomes that
can be clearly observed and measured, green infrastructure’s benefits, such as a noticeable
improvement in the cleanliness of the air, a noticeable improvement in the visual appeal of urban
areas, and ecosystem services are more widespread, long-term, and hard to express through financial
analysis. This creates challenges for supporting efforts aimed at financing projects and justifying
expenditures to stakeholders and providers of financial resources and backing. Furthermore, the
financial environment that impacts project viability is exacerbated by uncertainties in costs incurred
to ensure operational functionality over time, potential regulatory incentives or penalties, and market
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conditions characterized by frequent and unpredictable changes. David Hillson emphasizes the
importance of apprehending the nature of these uncertainties not merely as threats but as opportunities
that align with long-term goals and strategies to optimize investments. By applying meticulous risk
assessment methods that integrate analytical tools that apply probabilistic techniques to financial
forecasting and scenario planning, project managers can more accurately predict potential costs and
benefits, accordingly facilitating more resilient financial planning and decision making. Financial
benefits that accrue in the long run, such as reduced disaster recovery expenses and positive shifts in
property valuation metrics, though more complex to realize financial gains initially, accentuate the
decisive significance of providing a multifaceted response to environmental stressors as an
investment in a framework for sustaining urban life amidst environmental and social change instead
of being reduced to a mere budgetary consideration (Hillson, 2006).

Social and Community Risks

The measurable impact of green infrastructure in urban sustainability is inbuilt within the
relationship with the communities they serve. A broad spectrum of factors falls under social risks
from public opposition and political resistance stemming from issues of social equity and benefit
distribution. Widespread public sentiment influencing policy and acceptance plays a leading role in
defining the progression and milestones of projects; even the most innovative and well-executed
green infrastructure designs can face holds or discontinuations if community stakeholders perceive it
as interfering, financially demanding, or irrelevant. This is often rooted in the community’s
unfamiliarity with the issue or understanding of green infrastructure’s benefits, underscoring the
urgency for effective communication and facilitating cooperation among stakeholders throughout the
project lifecycle. Moreover, ensuring fair distribution of resources and benefits arises when green
infrastructure yields unequal benefits favor certain populations, resulting in the escalation of existing
inequalities. For instance, green spaces in well-resourced and economically flourishing
neighborhoods might improve property values and health outcomes, communities struggling with
insufficient infrastructure and investment continue to lack access to such amenities. Managing these
risks related to community engagement and support involves not only technical planning but also
deliberate efforts to promote participation, transparency, and trust among multiple stakeholders. This
social dimension of risk management is critical for ensuring that green infrastructure realizes its
commitment to supporting sustainable, equitable urban environments (Hillson, Simon, 2012).

Regulatory and Policy Risks

Green infrastructure projects function within the systems of regulations that involve multiple
government agencies that can both encourage and prevent their development. Regulatory risks consist
of difficulties with regulatory compliance and environmental standards, urban planning laws, and
construction protocols, which may vary regulations covering various regions that adapt over time.
Legal shifts, such as adjustments in resource allocation in financial field, environmental regulations,
or urban design frameworks, can immediately transform project achievability or requirements. These
uncertainties advice project managers to stay conscious and resourceful by continuously monitoring
policy landscape and actively engaging with regulators of the law. Risk-based decision making helps
this adaptability by using scenario analysis of potential policy shifts into planning processes,
equipping projects to respond effectively to legislative updates and changes. In order to transform
regulatory risks into opportunities, there is a need to boost policy landscapes by early engagement
and collaboration within members. These opportunities define advantageous circumstances that
support green infrastructure growth (Burke, Barron, 2014).

Technical and Operational Risks

Analyzed from a technical point of view, green infrastructure presents unique challenges
compared to other infrastructure projects. Some uncertainties arise while introducing new materials,
innovative construction techniques, and the integration of living systems. For instance, the
functionality of green roof systems depends on the selection of plant species, soil media, and
waterproofing systems. Technical vulnerabilities are not confined to design alone but extend to
ongoing maintenance activities; the sustainability of green infrastructure components depends on
proper maintenance, which can make it difficult if there is lack of knowledge or funding. Failures
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within operational framework can weaken the system work and damage people’s confidence.
Consequently, risk-based decision making should include detailed technical risks assessments in
order to make sure that existing operational teams are directed to manage the complexities properly
during the project lifecycle (Vanhoucke, 2013).

Incorporating risk-based decision making into the planning of green infrastructure.

In order to effectively implement green infrastructure projects, the broader planning and
governance framework should be included. This integration can be activated with robust stakeholder
engagement, which makes sure that different perspectives, knowledge systems, and values are
combined together into risk identification and prioritization techniques. During mitigation process
the most important thing is to engage communities, policymakers, scientists, and engineers for fosters
a shared understanding of risks. Moreover, contionuous improvement management is flexible process
that should be analyzed appropriately by recognizing uncertainties and threats in order to
accommodate new information and changing conditions. This cyclical method enables continuous
learning, thereby bolstering the resilience of projects within the environmental and social dynamics
(Martinelli, Milosevic, 2016).

Conclusion

In conclusion, risk-based decision making represents an essential model in order to deal with the
complexities and uncertainties which is fundamental in green infrastructure projects. By continuously
identifying, assessing, and managing a broad scope of risks, stakeholders can optimize outcomes and
safeguard investments. David Hillson’s holistic understanding of risk which covers both threats and
opportunities, offers a meaningful angle in order to examine these challenges. As cities all over the
world more commonly implement green infrastructure solutions to enhance sustainability and
resilience, integrating Risk-Based Decision Making into project planning and execution will be
essential in project lifecycle. Continued investigation and implementations must keep improving risk
assessment techniques, increase stakeholder participation qualitatively, and implement adaptive
governance frameworks, thereby enhancing the resilience and effectiveness of green infrastructure
projects in dynamic urban environments.
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Miiasir informasiya miiharibasi: media alatlari vo sosial tasirlor

Xulasa

Bu moqalodo informasiya miiharibasinin mahiyyoti vo tarixi inkisafi, media manipulyasiya
iisullar1 vo sosial medianin bu prosesdoki rolu arasdirilir. Sosial media platformalarinin vo siini
intellekt texnologiyalarinin bu sahodo istifadosi xiisusi diqqot morkozindodir. Manipulyasiya vo
dezinformasiyanin ictimai royin formalagmasina tasiri tohlil olunur. Azarbaycan kontekstindo iso 44
giinliilk Voton miiharibasi zaman1 informasiya cabhasindo goriilon islor arasdirilir. Homin dovrde
totbiq olunan media strategiyasinin ohomiyyoti vurgulanir. Moagalonin mogsadi oxucularda
informasiya tohliikosizliyi vo media savadliligi ilo bagh tonqidi diisiinco formalasdirmaqdir. Notico
etibarilo, miiasir diinyada informasiya giiciinii vo bu giiciin yaratdig: risklori daha yaxs1 anlamaga
tohfo vermok hadoflonir.

Acgar sozlar: informasiya miiharibasi, dezinformasiya, informasiya tahliikasizliyi, sosial media,
kibermakanda miinaqisa, informasiya texnologiyalari, psixoloji tasir, doviat informasiya siyasati,
informasiya silahi
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Modern Information Warfare: Media Tools And Social Impacts

Abstract

This article explores the nature and historical development of information warfare, methods of
media manipulation, and the role of social media in these processes. It examines how social media
platforms and artificial intelligence technologies are used in this domain. The study particularly
highlights the impact of manipulation and disinformation on shaping public opinion. In the context of
Azerbaijan, it focuses on the activities carried out on the information front during the 44-day Patriotic
War. The significance of media strategy during this period is especially emphasized. The article aims
to foster critical thinking among readers regarding information security and media literacy. Ultimately,
it seeks to enhance understanding of the power of information and the risks it poses in the modern
world.

Keywords: information warfare, disinformation, information security, social media, cyber conflict,
information technologies, psychological impact, state information policy, information weapon

Giris
Informasiya osrinds diinyanin geosiyasi monzorosi koklii sokildo doyisib. Miiharibolor artiq
klassik silahli garsidurmalardan fargli olaraq daha murakkab vo goriinmoaz bir saviyyays kegib—bu

yeni meydan informasiya miharibasi adlanir. Bu miiasir miibarizo formasi, toraflorin ictimai rayi
formalasdirmag, yanlis yOnlondirmok va tosir gdstormok mogsadilo miixtalif media vo informasiya
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vasitolorindon istifado etdiyi genis miqyaslt bir prosesdir. informasiya miiharibosi yalniz horbi va
siyasi magsadlora xidmat etmir, eyni zamanda iqtisadi va ideoloji maraglara da cavab verir.

Tadqiqat

Bugunkl dovrds informasiya miharibasinin asas alotlori arasinda sosial media platformalari,
ononavi media qurumlari, dezinformasiya kampaniyalari, manipulyasiya olunmus vizual vo audio
materiallar (deepfake kimi), elaca do stni intellekt vasitasilo yaradilan saxta kontentlor mévcuddur.
Informasiya axinmin siiratlonmosi vo kiitlovi auditoriyaya ani sokildo catmasi bu ciir miiharibalorin
tosir giiciinii daha da artirir. Media manipulyasiyas: informasiya miiharibasinin asas mexanizm-
larindan biridir vo ictimai fikrin magsadyonlii sokilds formalasdirilmasina xidmat edir.

I B6lma: informasiya miiharibasinin mahiyyati vo tarixi

Informasiya osri ilo birlikde diinyanin geosiyasi monzorasi doyisib. Miiharibalor artiq yalniz
silahl1 garsidurmalardan ibarot deyil—onlar daha gizli vo miirokkaob bir sahoys ke¢ib: informasiya
miiharibosi. Bu miiasir miibarizo iisulu, garsi torofin qorar gobuletmo prosesini, ictimai royini vo
strateji mogsadlorini manipulyasiya edorak yonlondirmok tigiin sistemli sokildo hoyata kecirilir. Osas
moaqsad fiziki yox, zehni vo monovi tosirdir. informasiya miiharibasi godim zamanlardan mévcuddur.
Antik dovrlords do toroflor iistiinliik alds etmak {iciin informasiya yayimindan istifads edirdilor. Cin
strateqi Sun Tzu, “Miiharibo sonoti” kitabinda belo yazirdi: “On ali doyiis, doylismodon qalib
golmoakdir.” Bu prinsip informasiyanin giiciinii aydin sokilds ortaya qoyur. II Diinya miiharibasi
dovriindo hom Almaniya, hom SSRI, hom do miittofiq dovlotlor genis tobligat kampaniyalarina bas
vurmusdular. Bu kampaniyalar vasitasilo asgarlorin vo comiyyatin ruh yiiksakliyini qoruyur, diismon
obrazin1 formalagdirirdilar (Sliyev, 2021).

Miiasir dovrds informasiya miiharibasi daha miirokkab hal alib, texnologiya ilo six inteqrasiya
olunub. Artiq yalniz anonavi media deyil, sosial sabakalar, siini intellekt, avtomatlasdirilmig botlar
va troll fabriklari do aktiv rol oynayir. Internetin yayilmast ilo informasiya miiharibasi qlobal miqyas
alib. Informasiyanin siiratli yayilmasi vo serhad tanimamasi onu hom tosirli, hom do tohliikali bir
silaha cevirir.

Media Manipulyasiyast: Ictimai Raya Tosir Etmoyin Giicii Media manipulyasiyas1 ictimai fikri
formalagdirmagq tiiglin molumatlarin moaqgsadli sokilds secilmasi, doyisdirilmosi vo ya kontekstdon
cixartlmasidir. Bu iisul comiyystin miioyyan hadiss vo soxslor haqqinda yanlis vo birtorofli fikir
formalagdirmasina gotirib ¢ixarir (Mammadov, 2022).

Osas manipulyasiya tisullar1 bunlardir:

Carcivolomo (framing) — Eyni hadiso miixtolif bucaqlardan toqdim edilo bilor. Masalon, bir etiraz
aksiyasi “votondas haqlar1 ugrunda miibarizo” kimi do togdim edils bilar, “qanunsuz igtisas” kimi do.

Selektiv xabor yayimi — Hadisolorin yalniz miioyyon hissosi gostorilir, vacib detallardan
yayinmagla realligin yalniz bir torofi togdim olunur.

Dezinformasiya — Qoasdon saxta vo ya yaniltict molumatlarin yayilmasi. Xiisusilo siyasi vo horbi
miinaqisalor zamani bu {isul giiclii silaha cevrilir.

Tokrar vo emosional dil — Eyni mesajin davamli olaraq tokrarlanmasi vo giiclii emosional
ifadoalordon istifado edilmasi auditoriyanin reaksiyasina tosir edir (Qasimov, 2020).

Media manipulyasiyast hom demokratik, hom do avtoritar rejimlords mévcuddur. Forq yalniz
manipulyasiyanin formast vo daracosindadir. Avtoritar rejimlorde informasiya tam noazarot altinda
saxlanilir, senzura totbiq olunur vo alternativ fikirlor bloklanir. Demokratik comiyyatlorde iso
manipulyasiya daha inco iisullarla hoyata kegirilir—xiisusilo korporativ vo siyasi maraglarin
yonlondirdiyi xobor siyasoti ilo (Azerbaycan Respublikasi Prezidentinin yaninda Strateji
Arasdirmalar Morkozi, 2023).

Masalan, 2003-cii ildo ABS medias1 iraqin kiitlovi qirgim silahlarina sahib oldugunu iddia edorak
genis informasiya kampaniyasi apardi. Bu, ictimai royin horbi miidaxiloys dostok vermasini tomin
etdi. Lakin sonradan bu molumatlarin haqigote uygun olmadigi ortaya ¢ixdi vo bu, media
manipulyasiyasinin klassik nlimunasi kimi tarixs diigdii. Son illords Rusiya Federasiyasi informasiya
miiharibasi vo dezinformasiya yayimu ils itttham olunur. Troll fabriklori, saxta hesablar vo magsadli
sokildo yayilmis yanlis molumatlar bu prosesin asas elementlori sayilir.
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I1I Bolma: Sosial medianin rolu

Son onillikds sosial media platformalari—Facebook, X (kegmis Twitter), Instagram, TikTok vo
digor totbiglor—sadoco iinsiyyst vasitesi olmaqdan ¢ixaraq informasiya miibadilosinin osas
morkazloring cevrilib. Istifadocilor {igiin siiratli molumat paylasimi, genis auditoriyaya ¢ixis vo real
zamanl linsiyyat imkan1 yaradan bu platformalar, eyni zamanda informasiya miiharibasinda giiclii
alot kimi istifads olunur.

Sosial Medianin Informasiya Miiharibosindoki Roluna Baxis Sosial media vasitolori
informasiyanin yayilmasini siirstlondirir vo kiitlovi tosir giliciinii artirir. Bas bu platformalar
informasiya miiharibasinds neca igloyir?

Informasiyanin ani yayilmasi: Bir xober, gériintii vo ya mesaj saniyalor i¢indo milyonlarla insana
cata bilor (HUseynova, 2021).

Ictimai fikrin yonlondirilmosi: Tanmmis sohifolor, moshur soxslor vo bot hesablar vasitosilo
miioyyon mesajlar daha genis yayila vo insanlarin baxig bucagina tasir eds biloar.

Manipulyasiya vo dezinformasiya yayimi: Saxta xoborlor, montaj olunmus videolar vo siini
intellekt texnologiyalari, o ciimlodon deepfake, sosial mediada siiratlo yayilaraq giiclii emosional tosir
yaradir.

Botlar vo Troll Hesablari: Sosial Mediada Siini Fikir Istehsali Sosial media miihitindo genis
istifado olunan bir basqga vasito botlar vo troll hesablaridir. Bu hesablar ya avtomatik olaraq, ya da
insanlar torofindon idars edilir vo asas mogsadi (Azoarbaycan Respublikast Miidafio Nazirliyi, 2020):

Muzakiralora siini yon vermak; Yanls malumatlart yaymaq; Miiayyan ideyalari trend halina
gatirmak.

IV Bolma: Azarbaycan konteksti

Son illorde Azarbaycan global informasiya miiharibslarinin tosiri altina diison, eyni zamanda bu
miibarizodo aktiv istirak edon Olkoalordon biri olmusdur. Xiisusilo Ermonistanla uzunmiiddatli
miinaqiss ¢or¢ivasindo informasiya cobhasi daim aktiv olub. Toraflor tokeo fiziki doyiis meydaninda
deyil, hom do informasiya sahosinds miibarizo apararaq 6z mdvgelorini giiclondirmayo ¢aligmisdir.
44 Giinliik Voton Miiharibasi vo Informasiya Cabhasi 2020-ci ilin sentyabr-noyabr aylarinda bas
veran 44 giinliik Voton miiharibosinds informasiya miibarizasi ddylis meydaninda gedon savas qodor
mithiim rol oynayirdi. Har iki torof beynoalxalq ictimaiyyati inandirmaq, daxili auditoriyani safarbar
etmok vo 6z movqeyini giiclondirmok iiclin media vo sosial sabokoalori genis sokildo istifads etdi.

Azarbaycan bu miiddoat orzinds vahid kommunikasiya strategiyasi hoyata kecirdi. Rosmi manbalor
etibarli informasiya monbaoying ¢evrildi, harbi sirrlor qorundu vo vatondaglarin sosial soboka aktivliyi
nazarat altina alind1 (Xalilov, 2019).

Yerli Medianin Rolu vo Qarsida Duran Cotinliklor: Son illordo Azarbaycanda media sahosindo
miioyyan islahatlar aparilsa da, bozi problemlor qalmaqdadir. Daqiq va qarozsiz informasiya yayimi
ticiin pesokar jurnalistika prinsiplori vacibdir. Toassiif ki, bazi hallarda senzura, siyasi yoniimlii xobor
siyasati vo geyri-rosmi monbalors asaslanan dezinformasiya hallari miisahids edilir.

Media Savadliligi: Informasiyaya Qars1 Miidafio Mexanizmi Azorbaycan comiyyatindo media
savadliligmin artirilmast informasiya tohliikasizliyli baximindan hoyati ohomiyyoto malikdir.
Insanlarin saxta xoborlori ayird etmosi, molumat: miixtolif monbolordon yoxlamasi vo emosional
manipulyasiyalara uymamasi miiasir diinyada kritik bacariqlara gevrilib (Ismayilov, 2023).

Natica

Informasiya Dévriinds Yeni Cagirislar Informasiya texnologiyalarmin siiratli inkisafi miiharibo
va qarsidurma anlayisini tamamils doyisib. Artiq miibarizalar tokcs fiziki meydanlarda deyil, hom do
informasiya mokaninda gedir. Bu realliqda “informasiya miiharibasi” anlayis1 dovlstlorin siyasi, harbi
va ideoloji miibarizosinde morkozi yer tutur.
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Velosipedlar ii¢iin yasil zolaglar, Azarbaycan seharlarinda tahltkasiz
va effektiv nagliyyat seabakasinin qurulmasi

Xulasa

Bu mogalodo Azorbaycanda velosiped naqliyyatinin inkisaf etdirilmasi moaqgsadilo sgahar
mihitindo yasil zolaglarin yaradilmasi vo tohlikasiz, effektiv nagliyyat sobokosinin qurulmasi
masalalori aragdirilir. Miiasir sohorsalma konsepsiyalar1 ¢argivasinda velosiped infrastrukturunun
ohomiyyati vurgulanir vo bu istigamotda beynolxalq tacriiboalor nazardon kegirilir. Eyni zamanda,
Azorbaycan sohorlorinds moévcud vaziyyst tohlil edilir, osas problemlor vo infrastruktur
catismazliglar1 miisyyan olunur. Mogalo ¢argivasinda soharlords alternativ vo ekoloji nagliyyat
vasitalarinin tosviqi tiglin zaruri hliquqi, texniki va togkilati tadbirlar plani toklif olunur. Naticads, bu
yanagma noqliyyatin ekoloji yiikiinii azaltmaq, sohor i¢i mobilliyi artirmaq vo votondaslarin saglam
hoyat torzini dostoklomok baximindan miihiim rol oynaya bilar.

Acar sozlar: Velosiped infrastrukturu, yasil zolaqlar, davamli naqliyyat, sohar mobilliyi, ekoloji
naqliyyat, saharsalma, Azarbaycan, tohliikasiz yol sabakasi
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Green Lanes for Bicycles, Building a Safe and Efficient Transport
Network in Azerbaijani Cities

Abstract

This article explores the development of bicycle transportation in Azerbaijan through the creation
of green lanes within urban areas and the establishment of a safe and efficient transport network. The
importance of bicycle infrastructure is emphasized within the framework of modern urban planning
concepts, and relevant international practices are reviewed. The current situation in Azerbaijani cities
is analyzed, identifying major problems and infrastructural deficiencies. The article proposes a legal,
technical, and organizational action plan to promote alternative and environmentally friendly means
of transport in urban settings. Ultimately, this approach can play a significant role in reducing the
environmental burden of transportation, enhancing urban mobility, and supporting a healthy lifestyle
among citizens.

Keywords: Bicycle infrastructure, green lanes, sustainable transport, urban mobility, eco-
friendly transportation, urban planning, Azerbaijan, safe road network

Giris
Mdasir dovrds sohar nogliyyatinin ekoloji cshstdon dayaniqlt vo saglam hayat torzino
uygunlasdirilmasi masalasi qlobal miqyasda aktualliq kosb edir. Siratlo artan avtomobil sayi,
nogliyyat sixligi, hava ¢irklonmasi va sas-kly kimi problemlar sohor hoyatinin keyfiyyastini ciddi

sokildo asagi salir. Bu problemlorin garsisin1 almagin effektiv yollarindan biri iso alternativ nagliyyat
vasitalorinin, xtsusilo ds velosipedlorin genis istifadasidir.
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Velosiped nogliyyatt hom otraf mihita zarar vermir, hom do sahar i¢i mobilliyi artirmaqla borabar,
insanlarin fiziki saglamligina miisbot tasir gostorir.

Velosiped noagliyyatinin tosviqi soharlords tixaclarin azaldilmasima vo nogliyyat xarclorinin
minimuma endirilmasino kdmak edir. Bu nagliyyat névi hom do enerjidon asililigin azalmasina vo
yanacaga olan tolabatin minimuma enmasine sorait yaradir (Litman, 2017).

Tadqiqat

Velosiped yollarmin yaradilmasi sohorsalmada funksional vo estetik doyarlorin qorunmasi
baximindan da shomiyyatlidir. Ssharlords velosiped istifadssinin artmasi ilo ekoloji balans gorunur
Vo karbon emissiyast shomiyyatli doracads azalir. Miasir sohorlords "yasil zolaq" konsepsiyasi artiq
urbanizasiya ilo tobiot arasinda tarazligin yaradilmasinda miihiim vasito kimi gobul edilir.
Velosipedlor iiglin ayrica vo tohllkasiz yollarin salinmasi yol-nogliyyat hadisslorinin sayimi
azaltmagla ictimai tohllkasizliya tohfo verir. Bu sahado ictimai maariflondirms vo tobligat
todbirlorinin glclondirilmasi insanlarin velosiped istifadeSine maragmi artirmaga komok edir
(Cervero, 2013). Alternativ nagliyyat vasitalarinin, xtsusilo do velosipedlorin istifadssinin artmasi
sohor sakinlorinin fiziki aktivliyini artiraraq saglam hoyat torzini tosviq edir. Velosiped
infrastrukturunun genislondirilmasi ham do sosial barabarliyi tomin edarok, muxtalif tobagolorin bu
nagliyyat vasitasindon istifadoasini mimkdn edir. Noticada, velosiped istifadasinin togvigi ham otraf
miihitin qorunmasina, ham do soharlords daha saglam vo dayaniqli hoyat torzinin inkisafina t6hfo
verir (Azarbaycan Respublikasi Ekologiya vo Tabii Sarvatlor Nazirliyi, 2020).

Diinyanin bir ¢ox inkisaf etmis 6lkalorindo velosiped istifadasinin togvigi moagsadilo Xxisusi
infrastruktur — yasil zolaqlar, tahliikasiz yol sabakalori, dayanacaglar vs inteqrasiya olunmus ictimai
nagliyyat sistemlori yaradilmisdir. Bu tacriiba gostorir ki, velosipedlar {iglin uygun sorait yaradildiqda
onlarin giindalik nagliyyat vasitosi kimi istifadosi kitlovilogo bilor. Azorbaycanda da bu sahodo
muoayyan tasobbuslor olsa da, genis vo sistemli tadbirlar planinin tatbigins ehtiyac duyulur (Goygayli,
2021).

Son illarda urbanizasiya proseslarinin stratlonmosi va soharlords shalinin sixliginin artmasi
nogliyyat sistemlorinds ciddi doyisikliklora vo tokmillogsdirmolora ehtiyac yaratmisdir. ©nonavi
nagliyyat vasitalorinin otraf muhito monfi tasiri, tixaclarin artmasi, sas-kily vo hava cirkliliyi Kimi
problemlor artiq bir ¢ox dlkalordo alternativ vo ekoloji nagliyyat hallorino maragi artirmisdir. Bu
kontekstds velosiped nagliyyatt hom sohor mobilliyinin tomin olunmasinda, hom do saglam hoyat
torzinin togviginde miihiim rol oynayan vasitalordan birina ¢evrilmisdir (Sliyeva, 2023).

Azorbaycanda da bu tendensiyaya uygun olaraq velosiped istifadasinin artirilmasi vo sohorlords
velosiped infrastrukturunun inkisaf etdirilmasi mosalasi glindemdadir. Xisusilo paytaxt Baki va digar
boyiik soharlorda nagliyyat sisteminin yenidon qurulmasi vo otraf muhito az tesir edon nogliyyat
vasitolorinin totbigi zorurato ¢evrilmigdir. Lakin hazirki vaziyyot bu sahado ciddi infrastruktur
catigmazliqlari, hiiquqi vo togkilati bosluglarin mévcudlugunu gostorir (Diinya Banki, 2021).

Tadqiqgat

Todgigat naticasindo moalum oldu ki, miasir gohor mihitindo ekoloji dayanigliligin tomin
olunmasi, ictimai saglamligin qorunmasi vo nagliyyat sistemindo effektivliyin artirilmasi baximindan
velosiped nogliyyatinin inkisaf etdirilmoasi muhim strateji ohomiyyat kosb edir. Azarbaycan
soharlarinda siiratlo artan avtomobil say1, naqliyyat sixligi, atmosfer havasinin ¢irklonmasi va ictimai
saglamligla baglh risklor alternativ vo ekoloji cohatdon tomiz nagliyyat vasitalorinin — xususilo do
velosipedin tosviqini zoruri edir. Lakin aparilan tohlillor gostorir ki, 6lkads bu sahados infrastruktur
yetarsizdir, huquqi baza qeyri-kafidir vo ictimai siiurda bu noagliyyat névina minasibat halo
formalagmamigdir (European Cyclists’ Federation (ECF), 2020).

Aragdirma zamani hamginin malum oldu ki, dinya 6lkalorinin tocrubasi, xtsusilo Niderland,
Danimarka vo Almaniya kimi dovlstlorin totbiq etdiyi inteqrasiya olunmus infrastruktur vo
ganunvericilik mexanizmlari velosiped nogliyyatinin inkisafinda asas rol oynayir. Bu 6lkalords yalniz
fiziki yollar deyil, eyni zamanda maariflondirmo, tosviq vo sosial dastok vasitalori do kompleks
sokilds totbiq edilir. Bu baximdan, Azarbaycanin da analoji modeli 6z realliglarina uygun sokildos
totbig etmosi miimkiindiir (Sliyev, 2022).
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Natico etibarils, 6lkada velosiped nagliyyatinin inkisafi igiin ilk névbada tohlikasiz va ardicil
infrastruktur qurulmali, yasil zolaglar genislondirilmsli, velosiped yollar1 avtomobil nagliyyatindan
fiziki olaraq ayrilmali, ictimai nagliyyatla inteqrasiya tomin edilmolidir. Bununla yanasi, miivafiq
normativ-hiiquqi baza yaradilmali, bu sahads foaliyyat gdstoran strukturlarin salahiyyat vo vozifalori
muayyan olunmalidir. ©halinin maariflondirilmasi, ictimai tosviq proqramlarinin hoyata kegirilmasi
Vo velosiped modoniyyatinin formalasdirilmas: iso bu prosesin davamliligini tomin edon osas
elementlordan biri olacaqdir (GI1Z, 2020).

Velosiped nagliyyatinin inkisafi tokca sohar nagliyyatinin optimallasdirilmasi deyil, ham do daha
saglam, ekoloji tomiz vo dayaniqli sohor hayatina kegidin vacib komponentidir. Azarbaycanda bu
sahays diqgatin artirilmasi, strateji planlarin hazirlanmasi vo moarhalali tadbirlarin tatbigi naticasinds
velosiped istifadasinin genislondirilmasi mimkindur vo bu, 6lkonin davamli inkisaf moagsadlarina
mihim téhfs vers bilor (Pucher, Buehler, 2012).

Natica

Mouasir dovrds sohor miihitinin davamli inkisafi yalniz iqtisadi gostaricilorlo deyil, hom do ekoloji
tarazliq, sosial rifah vo ictimai saglamhigla Olgiiliir. Nogliyyat sektoru iss bu inkisafin osas
istigamotlorindon biri kimi mithiim rol oynayir. Azarbaycanin bdyiik sohorlorinds avtomobillorin
sayinin artmasi, yol tixaclarinin intensivlogmasi, hava cirkliliyinin artmasi vo ictimai saglamliga
monfi tosirlor yeni, alternativ va ekoloji cohatdan tomiz noagliyyat vasitslorinin tatbigini zoruri edir.
Bu baximdan, velosiped naqliyyatinin inkisaf etdirilmoasi bir ¢ox aktual problemin hallinds strateji
ohomiyyat kash edir.

Aragdirmalar gostordi ki, velosiped naqliyyati yalniz atraf muhitin muhafizasi ¢iin deyil, eyni
zamanda gohor mobilliyinin artirilmasi, ohalinin saglamliginin qorunmasi, nagliyyat Xxarclorinin
azaldilmas1 vo ictimai nagliyyatda yiklonmanin azaldilmasi baximindan da ohamiyyatli vasitadir.
Velosiped istifadasinin tosviqi bir tarafdon sohar nagliyyat sisteminds balans yaradir, digar torafdon
iSa insanlarin fiziki aktivliyini artiraraq onlarin saglamliq gostoricilorini yaxsilasdirir.

Lakin Azorbaycan sohorlorinds bu sahanin inkisafi ilo bagli ciddi ¢atinliklor mévcuddur.
Infrastruktur baximindan soharlords velosipedgilor Ggiin nozords tutulan yollar ¢cox mohduddur,
maovcud olanlar isa bazan parakands va tohliikasizliyi tamin etmoayoan sokilda salinib. Bu sababdan
velosiped siron soxslor avtomobil yollarinda horokst etmoays mocbur galir vo bu da hom
velosipedgilor, hom do digar nogliyyat vasitolorinin strticiilori Gglin tohllkali situasiyalar yaradir.
Digor torafdon, velosiped dayanacaqlari, tamir montagolori va tohliikasizlik infrastrukturu demak olar
ki, yox daracasindadir (WHO — World Health Organization, 2018).

Tadgigat zamani beynalxalq tacriibalora nazar salindi va malum oldu ki, velosiped nagliyyatinin
inkisafinda sistemli yanasma vo dfvlot siyasoti asas rol oynayir. Masalon, Niderland, Danimarka,
Almaniya vo Belgika kimi 6lkalards velosipedlor tiglin xususi yollar, tahliikasiz parking yerlari, yol
niganlart vo maariflondirici programlar totbig edilir. Bu 6lkalordo velosiped yollari avtomobil
yollarindan fiziki baryerlorlo ayrilir, votondaslar bu nagliyyat vasitesindon istifado etmoys tosviq
olunur vo velosiped istifadasi ictimai hayatin ayrilmaz bir hissasins ¢evrilmisdir (Cervero, 2013).

Azorbaycanin gaharsalma va nagliyyat siyasstinds do bu ciir kompleks yanagsmaya ehtiyac var.
Velosiped naqgliyyatinin inkisaf etdirilmosi li¢lin infrastrukturla yanasi normativ-hiquqi baza da
formalasdirilmalidir. Hazirda 6lkamizda bu sahaya dair miifassal ganunvericilik sanadlari mévcud
deyil, velosiped yollarmin tikintisi vo istifadasino dair texniki standartlar misyyan olunmayib. Bu
vaziyyat layihalondirma vo totbiq morhaloasinds ¢otinliklor yaradir. Belo olan halda, ilk ndvbads
velosiped yollari ilo bagli soharsalma planlasdirma sonadloarine slava va diizalislor edilmali, hiiquqi
gorgivo formalasdirilmali, aidiyyati dovlst qurumlarinin moasuliyyati dagiglosdirilmalidir.

Eyni zamanda, votondaslarmn velosiped nogliyyatina miinasibati do formalasdirilmalidir. ictimai
stiurun doayismasi, velosiped istifadasinin dstinliklorinin tablig olunmasi va insanlar arasinda bu
sahoyo olan etimadin artirilmasi miihiim rol oynayir. Moktoblords, universitetlords vo ictimai
qurumlarda tobligat kampaniyalari, tosvigedici todbirlor, velosipedlo isa getmo aksiyalar1 togkil
olunmali, velosipedlors subsidiyalar vo vergi glizostlari totbiq edilmoalidir (UN-Habitat, 2013).
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Osyalarin interneti asash agill idaraetma sistemlari: arxitektura,
tohlUkasizlik va optimallasdirma

Xulasa

Osyalarin Interneti (Internet of Things — IoT) texnologiyas1 miiasir agilli idaraetmo sistemlarinin
osasini taskil edarak miixtalif saholords proseslorin optimallasdirilmasi, avtomatlasdirilmasi vo real
vaxtda gararvermonin tomin olunmasinda miihiim rol oynayir. Bu todgigatda I0T asash idaraetma
sistemlorinin ¢oxsaviyyali texniki arxitekturasi, molumat axminin togkili, enerji somaraliliyi,
tohllikasizlik todbirlori vo optimallasdirma yanagmalari kompleks sokilds tohlil olunmusdur. IoT-in
totbiq sahalorinds — sonaye, kand tasarriifati, nagliyyat va sohar infrastrukturunda — qarsiya ¢ixan
texniki va funksional problemlor real nimunalar asasinda giymotlondirilmis, onlarin halli Ggiin tatbiq
edilon texnologiyalar vo metodoloji yanagmalar miiqayisali sokilds analiz olunmusdur. Arasdirmanin
mogsadi agilli idaroetmo sistemlorinin effektivliyini artirmagq ticiin nozari baza vo texniki istigamatlori
muoayyanlosdirmokdir. Olds edilon naticalor gostarir ki, edge computing (kenar hesablama), enerji
optimallasdirma strategiyalari, tohllikasizlik protokollari va standartlasdirilmis interfeys yanasmalari
sistemlorin dayanigliligini vo performansini shomiyyatli dorocads artirir. Golocok todgiqgatlar suni
intellektin dorin inteqrasiyast vo kvant hesablama texnologiyalar1 ilo 10T sistemlarinin
birlagdirilmasine yonalmolidir.

Acar sozlar: Osyalarin Interneti (IoT), agilli idaraetma, arxitektura, tohlikasizlik, optimallasdirma,
enerji somaraliliyi, kenar hesablama
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Internet of Things-Based Intelligent Control Systems: Architecture, Security
and Optimization

Abstract

The Internet of Things (loT) technology serves as the backbone of modern intelligent control
systems, playing a pivotal role in enhancing process optimization, automation, and real-time decision-
making across diverse sectors. This study presents a comprehensive analysis of the multilayered
architecture of loT-based management systems, focusing on data flow organization, energy
efficiency, security protocols, and optimization strategies. Technical and functional challenges
observed in various application scenarios — including industrial automation, agriculture,
transportation, and smart city infrastructure — are evaluated through real-world examples and
technical comparisons. The study aims to identify theoretical frameworks and practical
recommendations to improve the overall effectiveness of intelligent control systems. The findings
indicate that techniques such as edge computing, adaptive energy management, encryption protocols,
and interoperable data standards significantly enhance the performance and reliability of 10T systems.
Future work should focus on the integration of artificial intelligence, quantum computing
applications, and secure-by-design architectures to ensure sustainable deployment at scale.

Keywords: Internet of Things, intelligent control, architecture, security, optimization, energy
efficiency, edge computing
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Giris

Osyalarin Interneti anlayis1 ilk dofo sonaye mihitinds izlomo vo diagnostika mogsadi ilo tatbig
edilsa da, texnologiyanin imkanlarinin genislonmasi ilo mixtalif sektorlarda tatbiq sahalari silratlo
artmigdir. Miiasir dovrds 10T sistemlori noinki malumat toplama va 6tlirms platformasi, eyni zamanda
0z-06zlna gorar vera bilon va proseslori dinamik sokilda optimallasdira bilon texnoloji asas kimi ¢ixi1s
edir. Belo sistemlor idaraetms sahosinds insan faktorunu minimuma endirir, gevikliyi vo funksional
somaraliliyi maksimuma catdirir. IoT arxitekturasi sensorlar, edge cihazlar, sobaka infrastrukturu,
bulud ssasli malumat emal platformalar: va istifadaci interfeyslorindon ibarat ¢coxsaviyyali sistem
kimi qurulur (Atzori, lera, Morabito, 2010).

Tadqiqgat

Texniki baximdan, sensorlar real diinyadan molumat toplayaraq sistemi qidalandirir, aktuatorlar
iso fiziki reaksiya verir. Kecid cihazlar1 (gateways) edge saviyyasinds ilkin emal, tohlikasizlik
filtrasiyas1 vo protokol gevrilmasi amasliyyatlarini hoyata kegirir. Bu yanagma markazi sistema diison
yiikii azaldir va cavab vaxtini optimallagdirir. Seboka soviyyasinds Zigbee, LoRa, NB-10T va 5G kimi
texnologiyalar totbig sahasine uygun olaraq segilir. Bulud asasli platformalar (AWS IoT, Azure IoT
Hub vo s.) iso daha mirokkob analiz, saxlanma vo vizuallasdirma imkanlar1 toqdim edir. Bu
arxitektura ¢evik, genislona bilon va real vaxt rejimindo gorarveran sistemlorin osasini togkil edir
(Gubbi, Buyya, Marusic, Palaniswami, 2013).

l0T asasli sistemlorin performansi iso yalniz infrastrukturdan deyil, totbig edilon optimallagdirma
strategiyalarindan da asilidir. Sistemin dmriinii vo dayaniqliligini artirmaq tliglin mixtalif yanagsmalar
maovcuddur. Enerji somaraliliyi, hesablama yiikiiniin balanslasdirilmasi va yalniz vacib molumatlarin
islonmasi bu baximdan miihiim rol oynayir. Agilli sleep-wake rejimlari, adaptiv nimuna gétiirma va
molumat sixilmasi texnikalar1 enerji vo hesablama resurslarina gonast edir. Bu texnikalarin birga
tothigi sayesinds sistemin timumi performansit 30-50% araliginda yiiksoldilo bilor (Al-Fugaha,
Guizani, Mohammadi, Aledhari, Ayyash, 2015).

Cadval 1. IoT texnologiyasinin asas komponentlarinin funksional xtsusiyyatlari.

Komponent 9sas Funksiya Texnologiyalar Resurs Talabi Uyg;;h’;‘soitblq
Sensorlar va Fiziki malumat DHT?22, BMP180, Asadi enerii Kand tosarriifati,
aktuatorlar | toplanmasi va tosir HC-SR04 338 ! sonaye
‘Edge Ilkin ema_l, pro_tokol ESP32, Raspberry Pi Orta _Real vaxt
cihazlari cevrilmosi idaroetmo
Saboka ._I\(!elllumat_ Zigbee, LoRa, 5G F_erqll U;un mas“afa,
modullar otirilmasi soviyyalor yuksok sirat
Molumat . - :
Cloud saxlanmasi vo AWS loT, Azure loT Y Uksok Boylk ve.rl_lenler
platformalar1 analiz hesablama tohlili
Istifadagl Vizualizasiyava | 40 pED Grafana Asagl Operator nozaroti
interfeysi monitoring

Manba: Adapted from: Al-Fugaha, A., Guizani, M., Mohammadi, M., Aledhari, M., & Ayyash,
M. (2015). Internet of Things: A survey on enabling technologies, protocols, and applications. IEEE
Communications Surveys & Tutorials, 17(4), 2347-2376.
https://doi.org/10.1109/COMST.2015.2444095

Codval 1-o osason, hor bir texnoloji komponent sistemin ayri-ayrt morholalorinds spesifik

funksiyalar yerina yetirir. Sensorlar vo aktuatorlar sistemin fiziki asasini togkil edir, edge cihazlari isa
sistemin cavab ¢evikliyini artirir. Soboka infrastrukturu dayaniqliligi, cloud iso analitik imkanlar
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tomin edir. Bu komponentlor arasinda optimal balans yaratmaq agilli idarsetmonin somoaraliliyi
baximindan kritik shomiyyat dasiyir.

Idaraetma sistemlorinda tatbiq olunan optimallasdirma yanasmalari, enerjidon tutmus qorarvermo
mexanizmlorino gadar sistemin bitun aspektloring tosir gostorir. ©lds olunan naticalorin miqayisali
tohlili asagidaki cadvalds togdim olunmusdur.

Cadval 2. idaraetmo sistemlarinds optimallasdirma yanasmalarinin naticalori.

Yanasma Tasiri Orta Iralilayis (%)
Edge computing Gecikmonin azaldilmasi 35-50%
Sleep-wake rejimlori Enerji sorfiyyatinin azalmasi 30-45%
Adaptiv nimuna goétiirma Verilanlarin hacminin azaldilmasi 20—40%
Masin 6yranmoasi ilo idars Qorar dogrulugunun artmasi 25-35%
MQTT / CoAP / OPC-UA Interoperabilikliyin giiclonmasi 40-60%

Manba: Adapted from: Zanella, A., Bui, N., Castellani, A., Vangelista, L., & Zorzi, M. (2014).
Internet of Things for smart cities. IEEE Internet of Things Journal, 1(1), 22-32.
https://doi.org/10.1109/J10T.2014.2306328

Codval 2-do gbstarilon optimallagdirma yanagmalart miixtslif texnoloji strategiyalarin sistem
performansina birbasa tosirini oks etdirir. Edge computing yanasmasi malumatlarin emal prosesini
monbays yaxinlagdiraraq hom cavab muddatini azaldir, hom do sobokos infrastrukturuna olan yiku
yiinglllasdirir. Bu, xiisusilo real vaxt talobi yiksak olan tatbiglords — nagliyyat idarsetmasi, tohliiks
askarlanmasi va istehsal xatlorinin avtomatlagdirilmasinda shamiyyatli noticalor verir.

Sleep-wake rejimlari IoT cihazlarinin enerji sorfini optimallagdirmaq ti¢iin an ¢ox tatbig olunan
tisullardandir. Cihazlarin yalniz lazim olan vaxt aktivlosdirilmasi batareya dmriinii uzadir vo texniki
xidmoti azaldir. Eyni magsads Xidmat edon adaptiv nimuna goétirms Gsulu iss yalniz anlamli vo
ohomiyyatli verilonlarin toplanmasi ila resurslardan somorali istifadoni tomin edir (Miorandi, Sicari,
De Pellegrini, Chlamtac, 2012).

Masin dyronmasi algoritmlorinin inteqrasiyast gorar proseslorinin keyfiyyatini artirmagqla yanasi
sistemlarin prognozlasdirma va adaptiv cavabvermo qgabiliyyatini do yiksaldir. Bu yanasma ilo sistem
yalniz verilmis ssenarilori deyil, hom do Oyrondiyi nimunalari asas goturorak gorar verir ki, bu da
idaroetmoni daha agill edir.

Protokol saviyyasinds iso MQTT, CoAP vo OPC-UA kimi yingil va standartlagdirilmig rabito
protokollarinimn istifadasi muxtalif istehsalgilarin cihazlar1 arasinda qarsiliqh islomo gabiliyyatini
(interoperability) ohomiyyatli dorocods yaxsilagdirir. Bu da sistemin genislondirilo bilmasini, tomir
Vo tokmillosdirmas islarinin daha somarali icrasini tomin edir.

Biitiin bu optimallasdirma yanasmalar1 sistemin texniki qurulusundan asili olmayaraq idarsetmo
sistemlorinin  uzunmuddotli istismari, xorclorin azaldilmasi vo omaliyyat tohllkasizliyinin
yuksaldilmasi ti¢iin strateji tistiinliik yaradir (Lin, Yu, Zhang, Yang, Zhang, Zhao, 2017).

Bununla yanasi, optimallasdirma strategiyalarinin ugurlu totbiqi yalniz hesablama vo enerji
somaraliliyi ilo mohdudlasmamali, sistemloarin Kibertahllikasizlik vo davamliliq baximindan da
dayanigli olmasini tomin etmalidir. Bu kontekstdo, agilli idarsetmo sistemlorinds tohlikasizlik
mosalalorinin texniki vo normativ saviyyslords necs hall olundugu ayrica vo otrafli sokildo tohlil
olunmalidir (Hasan, Islam, Hossain, 2021).

Tohlukasizlik aspektlori bu sistemlorin etibarliligi vo fasilosiz foaliyyati baximindan halledici rol
oynayir. Daxili vo xarici tohdidlora qars1 miidafis Uclin goxsoviyyali autentifikasiya, end-to-end
sifraloma, zororli foaliyyatlorin askarlanmasi {igiin davranigs asasli monitoring sistemlari (IDS),
homginin rollara asaslanan giris nazarati kimi mexanizmlor tatbiq edilir. Eyni zamanda, rogomsal
imzalanmig daxili program tominati yenilomalori vo molumat doyisdirilmazliyini tomin edon
blokgeyn asasli texnologiyalar IoT sistemloarinin midaxilslora qarst dayaniqliligini giiclondirir.
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Normativ uygunluq baximindan iso GDPR va digar beynolxalq tohlikasizlik standartlarina riayat
edilmasi, xtsusilo soxsi malumatlarin qorunmasi vo moalumat axininin hiiquqi nazarsti tgin vacib
sortlordon sayilir. Sistemlor bu qaydalara uygun sokildo qurulduqda yalniz texniki etibarliliq deyil,
hom ds huqugi tahlukasizlik tamin olunur.

Notica

Aparilmis todgigatlar vo togdim olunan texniki analizlor gostordi ki, Osyalarin Interneti
texnologiyasina osaslanan agilli idarsetma sistemlori muasir dévrin cevik, samarali vo dayanigh
idaroetmo strukturlarinin formalasmasinda miihiim rol oynayir. IoT sistemlorinin ¢oxsaviyyasli
arxitekturasi, enerjidon somorali istifads, molumat axininin optimallagdiriimas1 vo tohlikasizlik
todbirlari ilo birgs totbigi idarsetms sistemlorinin keyfiyyatini vo davamliligini shamiyyatli doracads
artirir.

Edge computing, adaptiv nimuns go6tirmo, sleep-wake rejimlori vo standartlagdirilmis
protokollar vasitasilo aparilan optimallagdirmalar sistemin cavab miiddotini qisaldir, enerji sorfini
azaldir vo hesablama resurslarinin rasional bolgiisiinii tomin edir. Tohllikasizlik baximindan isa
coxsaviyyali autentifikasiya, sifrolomo vo davranis osasli tohliiko askarlama mexanizmlori 10T
sistemlarini kibertohllkalora qarsi daha davamli edir. ©lda olunan noticalor gostorir ki, agill
idaroetms sistemlorinin effektivliyi yalniz totbiq edilon texnologiyalarla deyil, bu texnologiyalarin
diizgiin inteqrasiyasi vo sistemli sokilds optimallagdirilmast ilo birbasa slagalidir. Galocok tadgiqatlar
stni intellekt vo masm 6yronmasi modellorinin 10T sistemlarino dorin inteqrasiyasina, kvant
hesablama texnologiyalarmin taotbigine vo hiqugi-etik  ¢orgivalorin  glclondirilmasina
yonoaldilmalidir. Belo yanasma IoT sistemlorinin yalniz texnoloji baximdan deyil, hom ds sosial va
hliqugi cohoatdon dayaniqli vo uzunémiirlii sokilds inkisafini tomin eda bilar.
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Tanaffls problemlari va pnevmoniya

Xulasa

Tonofflis sistemi insan organizminin on mihim sistemlorindon biridir vo oksigenin gana
dasimmasini, karbon qazinin iso badondan xaric edilmasini tomin edir. Bu sistemin pozulmasi ciddi
saglamliq problemlaring, hotta hayati tohllikali vaziyyatlara sabab ola bilar.

Tonoffis problemlorinin yaranma sabablori mixtalifdir vo bunlara infeksiyalar, allergik
reaksiyalar, genetik amillor, ekoloji ¢irklonma va hoyat torzi faktorlar daxildir.
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Respiratory Problems and Pneumonia

Abstract

The respiratory system is one of the most vital systems of the human body, responsible for the
transportation of oxygen into the bloodstream and the removal of carbon dioxide from the body.
Disruptions in this system can lead to serious health issues and even life-threatening conditions.

The causes of respiratory problems are diverse and include infections, allergic reactions, genetic
factors, environmental pollution, and lifestyle-related influences.

Keywords: Pneumonia, lungs, respiratory tract, infection symptoms, infectious diseases

Giris

Bu elmi isdo tonoffls problemlarinin osas sabablori, pnevmoniyanin patofiziologiyasi,
simptomlari, diagnostikasi vo mialica iisullari aragdirilacaqdir.

Infeksion xostoliklar. Infeksion xostoliklor insan saglamligini tohdid edon, miixtolif
mikroorganizmlar — bakteriyalar, viruslar, gobsloklor vo parazitlor torafindon torodilon xastaliklor
grupudur. Bu mikroorganizmlor insan organizmina daxil oldugda ¢oxalarag miayyan organ vo
sistemlordo patologiyalar yaradir. Belo mikroorganizmlor timumi sokildo patogenlor adlanir.
Patogenlorin torotdiyi xastaliklor tarix boyu insan hayatina ciddi tosir gostormis, epidemiyalar vo
pandemiyalar soklinds yayilaraq boyiik sosial-igtisadi vo demografik doyisikliklors sobob olmusdur
(World Health Organization, n.d.).

Tadqiqgat

Infeksion amillorin asas novlari. Infeksion xostoliklorin toradicilori dord osas qrupa ayrilir
(Mayo Clinic, n.d.):
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1. Bakteriyalar — Tokhticeyrali canli organizmlardir. Onlarin bir ¢oxu insan {igiin zararsiz vo ya
faydali olsa da, bazilori patogen xususiyyst dasiyaraq miixtalif xastoliklora sabab olur. Masalon,
Mycobacterium tuberculosis vorom xastaliyini, Salmonella iss bagirsaq infeksiyalarini toradir.

2. Viruslar — Hiiceyradankonar mistaqil yasaya bilmoyan, yalniz digar hiiceyralarin igarisinda
coxalana bilon mikroorganizmlardir. Onlar hiiceyrays daxil oldugdan sonra genetik materiallarini
orada ¢oxaldaraq organizma zarar verirlor. Mashur viruslara SARS-CoV-2 (COVID-19), Hepatit B
vo C viruslary, HIV aiddir.

3. Goboaloklor (funguslar) — Insan orqanizmindo Xususilo dori, dirnaq vo selikli qisalarda
infeksiyalar yaradan mikroorqanizmlordir. Immuniteti zoif olan soxslordo sistemli gobalok
infeksiyalar1 daha agir kegir.

4. Parazitlor — Insan bodeninds yasayaraq uzunmiiddotli infeksiyalar torodon canlilardir. Bunlara
helmintlor (qurdlar) vo ibtidailor daxildir. Masalon, Plasmodium paraziti malyariya xastaliyini
toradir. Yoluxma yollar1. Infeksion xastoliklor bir sira yollarla insandan insana vo ya otraf mihitdon
insana kega bilor:

*Hava-damc1 yolu ilo: ©n ¢ox rast galinon yoluxma yoludur. Oskiirok, asqiriq zamani havaya
yayilan damcilar vasitasilo Oturtlur. Masslon, grip, COVID-19, varom bu yolla yayilir (Jameson,
Fauci, Kasper, Hauser, Longo, Loscalzo, 2018).

*Qida va su yolu ila: Cirkli gida vo ya suyun gabulu naticasinds infeksiya yaranir. Bu ciir
yoluxmalar xtsusilo yay aylarinda daha ¢ox miisahido olunur. Masalon, hepatit, dizenteriya vo tif bu
grupa aiddir.

*Doari va selikli gisalar vasitasila: Yoluxmus soxslo birbasa tomas va ya onun istifads etdiyi osyalar
vasitoasilo yayilir. Gobalok infeksiyalar, herpes vo bazi cinsi yolla kegan xastaliklor bu kateqoriyaya
daxildir.

*Qan va cinsi olags vasitasilo: Qan kocurilmasi, iyna paylasimi vo qorunmasiz cinsi alage
infeksiyanin dtiiriilmosine sobab ola bilor. HIV, Hepatit B vo C bu sokilda yayilir.

*Vektorlarla (hosoratlarla) 6turiilma: Sivrisinek, gona vo diger hosoratlar vasitssilo bas verir.
Masalon, malyariya va leysmanioz xastaliklari bu ctr oturalir.

Infeksion xastaliklarin alamatlori. Infeksion xastaliklorin simptomlari téradici mikroorganizme
Vo tasir etdiyi organa gors dayisir. Lakin bazi imumi slamatlor asagidakilardir:

* Qizdirma va titratmo * Halsizliq, azalo vo oynaq agrilari
+ Oskirok, bogaz agrisi * Qarn agrisi, ishal, qusma
* Dori sopkilari vo qasinma « Limfa diyUnlarinin boyumoasi

+ Istahsizliq vo yuxululug

Mualica va profilaktik tadbirlar. infeksion xastaliklorin mualicasi toradicinin néviinden asili
olaraq farglonir (Bennett, Dolin, Blaser, 2020):

*Bakterial infeksiyalar {igiin antibiotiklor istifads olunur. Antibiotiklorin diizgin secgilmasi va
toyinatla gobulu vacibdir.

*Virus infeksiyalari tigiin spesifik antiviral preparatlar vo immun sistemini dastokloyan vasitolor
totbiq olunur.

*Goboalok infeksiyalari antifungal dormanlarla mialico edilir.

Parazitar infeksiyalar li¢lin antiparazitar dormanlar verilir.

Profilaktika todbirlori iso ham fordi, hom do ictimai soviyyado hoayata kegirilir. Bunlara
asagidakilar daxildir (Ralston, Penman, Strachan, Hobson, 2018):

 Gigiyena qaydalarina amal etmok (allori tez-tez yumaq, soxsi gigiyena vasitalorindon istifado)

* Tohlukali bolgslards su va gidanin tohliikasizliyins diggot yetirmok

+ Qoruyucu peyvoandlarin vaxtinda vurulmasi

» Maska va digar fardi qoruyucu vasitalordan istifads

 Hogoratlarla mibariza tadbirlori

Muasir dovrds aktual infeksion xastaliklor. Bu giin duinya tizra bir gox infeksion xastaliklor aktual
olaraq qalmaqdadir. Bunlardan bazilori:

+ COVID-19 — 2019-cu ildon yayilmaga baslayan bu virus pandemiyasi global miqyasda sosial
va tibbi sistemloras ciddi tosir etmisdir.
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* Hepatit B vo C — Qaraciyara tosir edan, xroniki formaya kega bilon virus infeksiyalaridir.

+ HIV/QICS — Immunitet sistemini zoiflodon vo mualico olunmadigda 8liimciil naticalora sobab
olan virus xastaliyidir.

» Vorom — Bakterial moansali, xsusils inkisaf etmokds olan 6lkalords genis yayilmis xastalikdir.

» Malyariya — ©Osason tropik iglimds yayilan parazitar xastslikdir vo har il milyonlarla insan
yoluxur. Infeksion xostaliklorlo miibarizo daim aktual qaldig: ii¢iin bu sahado maariflondirma, elmi-
tibbi aragdirmalar vo beynolxalg amokdasliq ¢ox miithiim ohomiyyat kosb edir. Profilaktika
todbirlorinin genis totbiqi vo vaxtinda diagnostika vasitaSilo bu Xostoliklorin qgarsisini almaq
mumkindir. Tonoffiis yollarinin infeksion xastaliklori ham yuxari, hom do asagi tonaffiis yollarini
ohato eds bilor. Bu xastaliklor viruslar, bakteriyalar va nadir hallarda goboaloklar tarafindan toradilir..
Allergik tonaffiis sisteminin foaliyyatino ciddi tosir eds bilor. Allergik rinit, astma va bronxit kimi
xastaliklora sabab ola bilor (Kumar, Clark, 2020).

Genetik va irsi faktorlar: anlayis va farglar.

Genetik faktorlar insanin DNT-sinds (dezoksiribonuklein tursusu) olan doyisikliklora
(mutasiyalara), genetik qurulusuna va bu qurulusun funksional naticalarinag asaslanan tasirlordir.

Irsi faktorlar iso valideynlordon Gvladlara kegon genetik molumatlardir. Biitiin irsi faktorlar
genetikdir, lakin bitin genetik doyisikliklar irsi olmaya bilar (mosalon, hayat boyunca yaranan
somatik mutasiyalar) (Centers for Disease Control and Prevention, n.d.).

Genetik va irsi xastaliklarin tosnifati

1. Monogen xastaliklor — tok bir genin mutasiyasi naticasinds yaranir.

* Moasalon:

Talessemiya
Oragvari hiiceyra anemiyasi
Fenilketonuriya

* Kistik fibroz

2.Poligen vo multifaktorial xastaliklor — bir ne¢a genin va otraf miihit faktorlarinin qarsiligli tosiri
ilo yaranir.

* Moasalon:

Sokarli diabet (tip 2)
* Hipertoniya
Allergiyalar

* Qaraciyar piylonmosi

* Sizofreniya vo depressiya

3. Xromosom xastaliklori — xromosom sayinin vo ya qurulusunun pozulmasi ilo olagslidir.

* Moasalon:

 Daun sindromu (21-ci xromosomun Gg¢llyQ — trisomiya 21)

 Torner sindromu (45,X)

« Klaynfelter sindromu (47,XXY)

Irsi faktorlarin bazi asas xususiyyatlori

*Dominant va resessiv genlar: Bir genetik xastalik dominant genls kegirso, yalniz bir valideyndon
golmoasi kifayotdir. Resessiv xastoliklor tigtin isa hor iki valideyndon eyni defektli genin kegmosi
lazimdir.

+Cinso bagl irsiyyat: Bozi xastoliklor X vo Y xromosomlarina bagli olur. Masalon, hemofiliya vo
rong korlugu X xromosomu ilo kegan resessiv xastaliklordandir.

*Mitoxondrial irsiyyat: Ana Xatti ilo kegon, mitoxondrial DNT-do olan mutasiyalar naticasindo
yaranan xoastoliklordir. Masalon, Leber optik nevropatiyasi.

Genetik va irsi faktorlarla bagli bazi elmi faktlar

1.insan genomu toxminan 20,000-25,000 gen ehtiva edir.

2.1ki insanim genetik kodu 99.9% eynidir; fargliliklor asason 0.1%-lik hissado olur.

3.Hor bir insan toxminan 5-10 patogen (xostolik tOrodon) gen dasiyir, lakin bu genlor resessiv
oldugda xastalik 6zinu gostarmays biloar.

4.9gor hor iki valideyn eyni resessiv geni dasiyirsa, usaqda xastalik riski 25% olur.
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5.Epigenetik doyisikliklor — gen ardicilligimi dayisdirmadan, genin aktivliyini tonzimloyan
dayisikliklor — ds irsi ola bilar.

Genetik diagnostika vo profilaktika

* Prenatal skrining: Dogusdan oavval kdrpads genetik Xostaliklorin agkarlanmasi moqsadi ilo
apartlir.

» Genetik testlor: Mioyyan xastaliklora irsi meylliliyi mioayyan etmok Uciin istifade olunur
(masalon, BRCAL/2 genlari — dos vo yumurtaliq xargangi riski).

» Genetik maslohat: Ailasinds irsi xastolik olanlar ¢in mitoxassis tarafindon riskin
giymatlondirilmasi va galacok planlama.

Bozi tonofflis xostaliklori genetik faktorlarla olagalidir vo nasildon-naslo kega bilor.
PNEVMONIYA (AGCIYOR ILTIiHABI). Pnevmoniyanin yaranma sabablori.

Pnevmoniyanin asas Sobobi infeksiyalardir, lakin geyri-infeksion faktorlar da rol oynaya bilar.
Baslica sobablor (British Thoracic Society, 2009):

1. Infeksion amillor

+ Bakteriyalar — on ¢ox rast galinon sababdir:

« Streptococcus pneumoniae (pnevmokok) — klassik bakterial pnevmoniya téradicisi

» Haemophilus influenzae

« Staphylococcus aureus

+ Klebsiella pneumoniae

» Pseudomonas aeruginosa

* Viruslar — xisusilo usaqglarda vo yaslilarda:

+ Influenza virusu

* SARS-CoV-2 (COVID-19)

+ Adenovirus

» RSV (Respirator sinsitial virus)

» GoOboaloklor — asason immun sistemi zaif olan soxslorda:

* Pneumocystis jirovecii (HIV xastolorindo)

« Aspergillus, Candida novlori

* Parazitlor — nadir hallarda toradirlor

2. Qeyri-infeksion amillor

 Kimyoavi maddalarin tonaffis yolu ilo daxil olmasi (kimyavi pnevmonit)
Qida va ya qusuntu hissaciklorinin tonoaffiis yollarina kegmasi (aspirasion pnevmoniya)

+ Autoimmun xastaliklor vo siia terapiyasinin toSiri

Pnevmoniyanin formalari.

Pnevmoniya mixtslif meyarlara asason tosnif olunur:

1. Klinik-morfoloji asasda:

*Alveolyar pnevmoniya (lobar pnevmoniya): Agciyarin bir va ya bir ne¢o payinin tam tutulmasi
ilo xarakteriza olunur.

*Bronxopnevmoniya (lobulyar): Yayilmis, ¢oxsayli ocaqli iltihab sahalori ilo xarakteriza olunur.

sInterstisial pnevmoniya: Agciyarin interstisial (toxuma arast) sahalorinin iltihab1. Daha gox virus
Vo atipik toradicilarlo slagalidir.

Toradici amila gora:

+ Bakterial pnevmoniya

* Virus pnevmoniyasi

+ GoOboalok mongali pnevmoniya

* Aspirasion pnevmoniya

Natica

Pnevmoniyanin miialicasi infeksiyanin ndviindon vo Xastonin voziyystindon asilidir. Bakterial
pnevmoniya antibiotiklorla, virus pnevmoniyasi iso antiviral preparatlarla mialico edilir. Tonofflis
problemlori, xususilo pnevmoniya, ciddi saglamliq tohllikalori yaradir. Pnevmoniyadan gorunmag
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ticiin vaxtinda peyvond olunmagq, saglam hayat torzi slirmok vo gigiyena qaydalarina riayot etmok
vacibdir.

9dabiyyat

1. World Health  Organization. (n.d.).  Pneumonia:  Causes  and  prevention.
https://www.who.int/news-room/fact-sheets/detail/pneumonia

2. Mayo Clinic. (n.d.). Pneumonia — Symptoms and causes. https://www.mayoclinic.org/diseases-
conditions/pneumonia/symptoms-causes/syc-20354204

3. Jameson, J. L., Fauci, A. S., Kasper, D. L., Hauser, S. L., Longo, D. L., & Loscalzo, J. (Eds.).
(2018). Harrison's principles of internal medicine (20th ed.). McGraw-Hill Education.

4. Ralston, S. H., Penman, 1. D., Strachan, M. W. J., & Hobson, R. (Eds.). (2018). Davidson's
principles and practice of medicine (23rd ed.). Elsevier.

5. Centers for Disease Control and Prevention. (n.d.). Pneumonia information for healthcare
providers. https://www.cdc.gov/pneumonia/index.html

6. Bennett, J. E., Dolin, R., & Blaser, M. J. (Eds.). (2020). Mandell, Douglas, and Bennett's
principles and practice of infectious diseases (9th ed.). Elsevier.

7. Kumar, P., & Clark, M. (Eds.). (2020). Kumar & Clark's clinical medicine (10th ed.). Elsevier.

8. British Thoracic Society. (2009). Guidelines for the management of community acquired
pneumonia in adults: Update 2009. https://www.brit-thoracic.org.uk/

79


https://www.who.int/news-room/fact-sheets/detail/pneumonia
https://www.mayoclinic.org/diseases-conditions/pneumonia/symptoms-causes/syc-20354204
https://www.mayoclinic.org/diseases-conditions/pneumonia/symptoms-causes/syc-20354204
https://www.cdc.gov/pneumonia/index.html
https://www.brit-thoracic.org.uk/

ELMI is Beynalxalq Elmi Jurnal. 2025 / Xiisusi Buraxihs / 80-86 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2025 / Special Issue / 80-86 e-ISSN: 2708-986X

RIYAZIYYAT VO MEXANIKA ELMLORI
MATHEMATICS AND MECHANICAL SCIENCES

DOI: https://doi.org/10.36719/2663-4619/116/80-86
Naila Zakirli
Baki gohar, Xoazar rayon, 156 ndmrali tam orta moktab
https://orcid.org/0009-0009-1609-3284
naile.zakirli@gmail.com

Helmqols tanliyinin xtsusi hallari va daxili sarhad masalalari

Xulasa

Bu moagalada, Helmqols tonliyinin xtsusi hallari va daxili sarhad sortlorinin (Neyman sarhadlori)
tonliyin davranisina tosiri arasdirilir. Helmgqols tonliyi dalga yayilan sahalorda, xtsusils elektromagnit
Vo akustik dalgalarin yayilmasini tasvir edir. Mogalods Hankel funksiyalarinin totbigi ilo xarici sarhad
mosalalori vo Neyman sarhad sortinin totbiq edildiyi voziyyastlor muzakirs edilir. Xususils, sarhad
sartlarinin vo handoasi formaligin, masalon, dairavi va ya sferik formalarin tonliyin xtsusi hallorina
tosiri tohlil edilir. Bu yanasmalarin todqiqgi, mihandislik va fizika sahalorinds dalga problemlarinin
daha effektiv hallini tomin etmok mogsadini gudur.

Acar sozlar: Helmqols tanliyi, Neyman sarhad sarti, Hankel funksiyalari, daxili sarhad, dalga
vayilmasi, sferik koordinatlar, spektral analiz
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Particular solutions of the Helmholtz equation and internal
boundary value problems

Abstract

This article examines the special solutions of the Helmholtz equation and the impact of internal
boundary conditions (Neumann boundary conditions) on the behavior of the equation. The Helmholtz
equation describes the propagation of wave fields, particularly the propagation of electromagnetic
and acoustic waves. The article discusses external boundary problems and the application of
Neumann boundary conditions through the use of Hankel functions. In particular, it analyzes the
effects of boundary conditions and geometric form, such as circular or spherical shapes, on the special
solutions of the equation. The study of these approaches aims to provide more efficient solutions to
wave problems in the fields of engineering and physics.

Keywords: Helmholtz equation, Neumann boundary condition, Hankel functions, internal
boundary, wave propagation, spherical coordinates, spectral analysis

Giris
Helmgols tanliyi, dalga nozariyyasinds vo elektromagnit sahoalarinin tohlilinds vacib rol oynayir.
Bu tonlik asagidaki sokilds yazilir:
V2u+k?u=0
Burada u axtarilan funksiya vo k dalga sayidir. Helmgqols tonliyi, dalgalarin yayilmasini miixtolif
saholordas, 0 cumlodon akustika, optika vo elektromagnit nazoriyyssinds tosvir edir. Bu mogalonin
mogsadi, Helmqols tanliyinin xtsusi hallarinin xtsusiyyatlorini tohlil etmok vo daxili sarhad

sartlarinin bu hallars tasirini anlamagqdir. Tanliyin hallori sarhad sartlorindan, xtisusilo do Neyman
sarhad sartindan asili olaraq doayisir (Koshlyakov, Glitser, Smirnov, 1970).
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Helmbholtz tonliyinin muxtalif sarhad sartlori ilo halli genis tatbiq sahslorina malikdir. Neyman
sarhad sorti, sorhad Uzorinds funksiyanin normal téramasinin sifir olmasi1 halin1 gostorir. Bu,
moasalan, elektromagnit sahslorinds sarhadds enerji axininin sifir oldugu vaziyyatlords istifads edilir.
Bu mogalods, Hankel funksiyalarmin totbigi vasitosilo xarici dalgalarin yayilmasi vo sarhad
sartlarinin tanliys olan tasirlari tohlil olunur. Xisusan, daxili sarhad sartlarinin Helmqols tanliyinin
spektral xususiyyatlorina vo hollorinin davranigina tosiri arasdirilir (Sveshnikov, Bogolyubov,
Kravtsov, 1993).

Tadqiqgat

Tonliyin hallinin nazari vo hesablamali yanagmalari, homginin bu hallorin muxtalif fizik vo
mihondislik sahalarindaki tatbiglori, masalon, rezonans fenomenlari va dalga yayilma problemlori,
genis sokildo miizakirs edilir.

Helmgqols tanliyi t¢un daxili sarhad masalalori:

Polyar koordinat sisteminda Helmqols tonliyinin xtsusi hallarini qurdugdan

sonra sarhad mosalalarinin halline baxaq ([1], s.378, 389, 394; 1, 5.335).

Dairo daxilinds asagidaki mosaloys baxaq:

Au+k?u=0, 0<r<a (1)

aZ_“+/;u = 1(p), || +]8%0, (2)
r r=a

Burada «,8 miayyan sabitlordir.
Bu masalanin hallini Helmgols tonliyinin xtsusi hallari Uzrs sira soklinds quraq ([2]):
u(r,go)z%Jo(kr)+ZJn(kr){Alcosngp+ B, sinng} (3)

n=1

A, vo B, omsallar1 (2) sorhad sortindon tayin edilir. Onun ugtin (3) ifadssini (2) minasibatindo
nozors alaraq f (qo) funksiyasini trigonometrik sistem {izro siraya ayirsaq

Aq{ag%(krﬂﬁ%(kr)} _ o @

r=a

Bn{aan(kr)an(kr)H . (5)

r=a

miinasibstlorini alariq. Burada f{* vo f*) komiyyatlori f(¢) funksiyasinin Furye omsallaridir:
2z

=2 [ t(p)cosned
T

. )

1
1=~ [ 1{p)sinngdy

4 0
Ogor n=0,1.2,... olduqda

aJ(ka)+ A, (ka) =0
olarsa A, vo B, omsallari (4) vo (5) munasibatlorindon birgiymatli tayin olunurlar.
(c)
A = fy ,n=012,...
okd; (ka)+ A3, (ka)
fn(S)

=12,..

B, = , N
okd!(ka)+ A3, (ka)
Onda (3) halli asagidaki sokilds tapilir:
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u(rp) = 16— Itk
2 % okd,(ka)+ B3, (ka)
< J.(kr) ()
+> n (£ cosng+ £V sinng)
i okd;(ka)+ B, (ka)

Qeyd edok ki, okJ/(ka)+ £J,(ka)=0 olduqda tapilan (7) halli var va yeganadir, yani (1), (2)
masalasinin yegana halli var va bu hall (7) seklindadir. ©gor okJ!(ka)+ A3, (ka)=0 miayyan
n=n, oldugda 6dsnoarss, onda

A,k (k) + 3, (k) = 1 ®
B, lkJ;, (ka)+ A3, (ka)}= ©)
miinasibatlori ancaq f(*) = f”(OS) =0 oldugda ziddiyyattli deyil. Ogar fn(OS) Vo £09 smsallarmdan

he¢ olmazsa biri sifirdan forglidirss, onda (8) va (9) minasibatlori ziddiyatlidir va (1), (2) sarhad
mosalasinin halli yoxdur (Morse, Feshbach, 1953).

ok, (ka)+ A, (ka)=0
sorti k? adodinin
Au+ Au =0, O<r<a
au (10)
a5+ﬁur:a:0, uz0
Sturm-Liuvilli masalasinin moxsusi adadi olmasina ekvivalentdir: ([1], $.248, 268, 590, 593, 565)
k? = Al
Beloliklo, k* ododi dairo iigiin Laplas operatorunun moxsusi adadi oldugda (1), (2) serhad
mosalasinin ya holli yoxdur, ya da halli var, lakin yegans holl deyil. Dgor | f{®|+|f{*)|+0 olarsa (1),
(2) sorhod masalosinin halli yoxdur (Magnus, Sneyers, n.d.). ©gor () = f{*) =0 olarsa, (4), (5)-
don A, va B, amsallari isa ixtiyari giymat ola bilor. Ona goras do bu halda sarhad masalasinin halli

+

u= fO(C)(Aho cosnyp + B, sin nogo)Jno(kr)+

2 J. (kr) () (5) on
+ L f'2cosnp+ f °’sinn 11
wzn%akJé(kaHﬂJn(ka)(” p 1y sinng) D

soklindadir.
Burada A, va B, ixtiyari sabitlordir.

Helmqols tanliyinin xdsusi hallari:
(r,@) polyar koordinat sisteminda

Au+cu=0, c=const @
Helmqols tanliyina baxag. Bu tonliyin hallini
u(r.@)=R(r)a(r) ®)

soklindo axtarag.
Polyar koordinat sisteminda Au Laplas operatorunun ifadassinin

1( auj 1 d%
AU:— r— +—2—2
r.or) r°op

oldugunu nazoro alaraq (2) ifadasini (1) munasibatinds nazars alsaq vo doyisonlorine ayirsaq
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d( dr
r—|r— |+cr’R )
dr\ dr __D'(9)
R(r) ?(p)

Buradan R(r) funksiyasi ti¢iin

r’R(r)+rR'(r)+(cr’ =A)R=0 (3)
tonliyini , @(¢) funksiyasi ii¢iin iso

D'(p)+A2(p)=0

tonliyini alirg.
@ -dayisonini ¢iklik doyison oldugundan @(¢) funksiyas1 27 periodlu funksiya olmalidir, yani

D(p+271)=D(¢p). Belaliklo @(¢) funksiyasini tayin etmak Gglin

D"(p)+AD(p)=0, 0<p<2r,
D(p+27)=D(¢p), ixtiyaripuuis,
D(p)#0

Sturm —Liuvill masalasini aliriq. Bu masalanin halli

cosn
@n(co):{ . (o; A=4,=n*,n=012,..
sinng

funksiyalaridir.

A, odadlorinin n* oldugunu (3) tenliyinds nazors alag: ([1], s. 590, 593,596)
r’R"+rR +(cr’ —n*)R=0

¢ >0 Vo ¢ <0 hallarma ayriliqda baxaq. Tutaq ki, c=k* >0. Onda

r*R"(r)+rR(r)+(k*r> =n*)R(r)=0
tonliyinin Gmumi halli

R(r)=R,(r)=cJ,(kr)+c,N,(kr)
Vo ya
R(r)=R,(r)=AH(kr)+AH?(kr)
miinasibati ilo tayin olunur. Burada J (x), N.(x), H{Y(x),H?(x) funksiyalar1 uygun olaraq

Bessel, Neyman, birinci név Hankel, ikinci név Hankel funksiyalaridir. Bu funksiyalar arasinda
asagidaki olagolor vardir (Evans, 2010):
J,(z)cosav—J —v(z)

N(2)= sinzv

Hél)(z):‘]_v(z).—.e’ J4.(2)
isinav

H?(z)=S ngz_)—va(Z)
isinzav

H{P(2)=3,(2)+IN,(2)
H{P(2)=3,(2)=iN,(2)
H(2) =" H{(z2)
H2(2)=e "' HP(z2)
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I(2)=(-1)3,(2)

2

1,(2)=3 (-1)%{5) m+vrl(m+1)r1(m+v+1)

Belaliklo, ¢ =k? olduqgda
Au+k?u=0
Helmgqols tonliyinin asagidaki hallar seriyasi var (Magnus, n.d.):

cosho,
Jn(kr){ oS
sinng;

cosng
sinng;

Nn(kr){

cosho,
Hn(kr){ oSN
sinng;
cosneg,
Hﬁ(kr){ e
sinng;

Bu hallar seriyasindan ancaq

cosn
Jn(kr){ o
Sinng

(4)

(5)

(6)

()

r — 0 oldugda mohduddurlar. r —0 olduqda isa (5) - (7) hallar seriyasi qeyri mahduddurlar.

r — oo oldugda iso

cosn
uO(r,p) = Hﬁ“(kr){ o
sinng
hollori
oul ( 1 )
— —iku{” =0] ==
or " Jr

stialanma sortini

cosn
u£2>(r,<o)=H§”(kr>{ e
sinng
hallori iso
out® ( 1 j
—— +iku(? =0] -
or " Jr

stialanma sortini 6dayirlar.
Indi iso ¢ =—x* <0 halina baxaq. Bu halda

r’R”+rR —(k’r> +n’)R=0
tonliyinin imumi halli

R(r)=R,(r)=c,I, (kr)+c,K(kr)

soklindo tapilir. Burada 1 (Xx) vo K, (X) funksiyalart uygun olaraq infeld vo Makdonald
funksiyalaridir (2, s.883). Bu funksiyalar {igiin asagidaki miinasibotlor dogrudur (Martin, 2006).

1,(z)=i"3,(iz)

Kv(z)='§ei2VH5”(iz ):
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-

\(2)= ZF(m+1)F(m+v+1))

Belalikla
Au—ku=0
Helmgqols tanliyinin mustavids asagidaki hollor seriyasi vardir:

| (ke ){cosn(p ’ Kn(kr){c?sn(p;
ne

sinng
Bu hallardan

cosn
I (kr ){ ? n=012,.. ®)
ne
r — 0 oldugda mahduddur vo r — oo olduqgda isa sonsuz boyukddr.
K, (kr ){COS ?  n=042,.. ©)
nne

hallari isa r — 0 oldugda geyri-mohdud, r — oo olduqgda iss miintazom olaraq sifra yaxinlasirlar
(Courant, Hilbert, 1989).

Natica

Bu mogaloda Helmgols tanliyinin xisusi hollori vo daxili sarhad sartlarinin tanliyin halloring
tosiri otrafli sokildo tohlil edilmigdir. Neyman sarhad sartlori vo Hankel funksiyalariin totbiqi
vasitasilo Helmqols tanliyinin dalga yayilmasi ilo slagedar olan mosoalalor arasdirilmigdir. ©lds
olunan naticalar gostarir ki, Neyman sarhad sartlari, funksiyanin normal téramasinin sifir olmasi
ilo bagli tobioto malikdir va bu, xiisusan dal@a yayilma problemlarinds miihiim rol oynayir.

Hankel funksiyalari, xtsusilos sferik va silindrik koordinatlarda, xarici dalgalarin davranisini
tosvir etmok Uglin effektiv bir Usul olaraq istifads edilir. Bu funksiyalar Helmqols tanliyinin halli
Uclin xdisusi bir alat rolunu oynayir va sarhad sartlori ilo bagli yaranan masalalari hall etmokda mihim
ohamiyyato malikdir. Xarici dalgalarin yayilmasi vo sarhad sartlari arasindaki olagoe daha dorindan
anlagild1 vo bu alagonin tonliyin mumi hoallari Uzarindaki tosiri tohlil edildi.

Todgigatin naticalorino osaslanaraq, daxili sarhad soartlori tonliyin hollorinin spektral
xususiyyatlarini doyisdirir vo bu da tonliyin davranisini shomiyyatli sokildo tesir edir. Daxili
sorhadlorin Neyman sartina uygun olmasi, sarhod izorinds funksiyanin normal téramasinin sifir
olmasi prinsipine uygun goldikdo, dalgalarin yayilmasina tasir edan xisusiyyatlor shamiyyatli
doracado doyisir.

Oldo olunan analitik vo numerik naticalor, Neyman sarhad sartinin totbiqi altinda Helmqols
tanliyinin hallorinin fiziki xususiyyatlorini aydinlasdirir. Homginin, Hankel funksiyalarinin tatbiqi,
xususan sferik va silindrik sistemlarda diizgiin naticalor aldo etmok (i¢tin vacib bir vasitadir. Bu
yanagmalarin miihondislik vo fizika sahalorindoki praktiki totbiglori, masalon, akustika vo
elektromagnit saholorinin yayilmasi ilo bagh problemlorin daha dogiq vo effektiv hallino imkan
yaradir.

Notico olarag, Helmqols tanliyinin daxili serhad sortlori altinda tohlil edilmasi, bu sahadoaki
golocak todgigatlar Gglin mihim istigamatlori gostorir. Galacok todgigatlar, névbati marhalalarda
daha kompleks geometrik formalarda vo yeni sorhad sortlori altinda dalga yayilma fenomenlarinin
aragdirilmasina yonoaldilmalidir.
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Tanliklar sistemlari ila problemlarin halli, algoritmlar va strategiyalar

Xulasa

Tonliklar sistemlori riyaziyyatda va totbigi saholords garsiya ¢ixan miixtalif problemlorin halli
Uctin muhim alstdir. Bu sistemlarin kémayi ilo birdon ¢ox doyison arasinda qarsiliqlt slagoalor
modellosdirilir vo uygun hall yollar1 tapilir. Méveud alqoritmlor vo strategiyalar bu tonliklor
sistemlorinin névindan — Xatti vo ya geyri-Xatti olmasindan — asili olaraq doyisir. Xatti tonliklor
sistemlori ti¢iin Gauss metodu, Kramer gaydasi, matrisa tisulu kimi klassik yanasmalar genis istifado
olunur. Qeyri-xatti sistemlarin halli isa iterativ metodlar, qrafik yanagmalar vo sayisal tisullarla hayata
kecirilir. Bu strategiyalar muxtalif saholordo — muhondislik, iqtisadiyyat, fizika vo komplter
elmlorinds effektiv gorar gobuletmo prosesini tamin edir. Belalikls, tonliklor sistemlarinin hallino dair
algoritmlorin vo strategiyalarin diizglin segilmasi problemin tobistindon asili olaraq optimal
naticalarin alds olunmasina imkan verir.

Acgar sozlar: tonliklor sistemlari, xatti tonliklar, geyri-xatti tanliklor, matrisa tsulu, algoritm,
strategiya, riyazi modellasdirma

Samira Huseynova
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samira.huseynova@au.edu.az

Solving Problems Using Systems of Equations: Algorithms and Strategies

Abstract

Systems of equations are a fundamental tool in mathematics and applied sciences for solving a
wide range of problems. These systems model the relationships between multiple variables, allowing
the identification of appropriate solutions. The available algorithms and strategies vary depending on
whether the system is linear or nonlinear. For linear systems, classical methods such as Gaussian
elimination, Cramer’s rule, and matrix methods are commonly used. Nonlinear systems, on the other
hand, are typically solved using iterative methods, graphical approaches, and numerical techniques.
These strategies are essential in various fields, including engineering, economics, physics, and
computer science, where they support effective decision-making. Thus, selecting the appropriate
algorithm and strategy for solving systems of equations is crucial for achieving optimal outcomes,
depending on the nature of the problem.

Keywords: systems of equations, linear equations, nonlinear equations, matrix method,
algorithm, strategy, mathematical modeling

Giris
Riyaziyyatin fundamental bolmalarindan biri olan tonliklor sistemlari, bir ne¢s doyisen arasinda
qarsilight alagelorin  Oyronilmasi vo real problemlorin modellogdirilmasi baximindan miihiim
ohomiyyat kasb edir. Bu sistemlor bir vo ya daha c¢ox tonliyin birlikdoe 0yronilmasi ilo yaranir vo
mixtalif elmi-texniki sahalards genis totbigq olunur. Tatbiqg sahalarine mihandislik, igtisadi modellar,

informatika, fizika vo digor saholor daxildir. Belo problemlorin somarali sokildo halli {i¢iin uygun
alqoritmlarin va strategiyalarin se¢ilmasi vacibdir (Scribd, n.d., s. 91).
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Tadgigat

Tonliklor sistemlari asason iki yera bolunir: xatti tanliklar sistemlari vo geyri-xatti tanliklar
sistemlari. Xatti sistemlords tonliklor dayisanlarin birinci daracali comlari soklinda olur, masalan:

NUmuna 1 (Xatti sistem):

2x+3y=8

x-y=1

Bu kimi sistemlorin halli G¢iin Gauss metodu, Kramer qaydasi vo matrisa tsulu kimi klassik
alqoritmlar istifads olunur. Yuxaridaki sistem, masalon, Gauss metodu ilo sada moarhalalarls hall edils
bilar va natica olaraq dayisanlarin konkret giymatlori tapilir (Kormen, 2022).

Digor torafdan, geyri-xatti tanliklor sistemlori daha mirokkab struktura malikdir. Belo sistemlorda
doyisonlor kvadrat, logaritmik, eksponensial vo digar geyri-xoatti funksiyalarla slagelondirilir
(Latifova, n.d.):

NUmuna 2 (Qeyri-xatti sistem):

X2 +y2=25

x-y=1

Bu tip sistemlorin halli Gglin iso daha ¢ox iterativ metodlar (mosalon, Newton-Raphson tisulu),
qrafik yanasma, eloco do sayisal iisullar totbig olunur. Belo yanagmalar daha gox toxmini, lakin
praktiki cohatdon gonastboxs naticalor verir (Azorbaycan Milli Kitabxanasi, n.d.).

Gorundlya Kimi, tonliklor sistemlori real hayat problemlorinin modellosdirilmasinds vo riyazi
analizinds avazolunmaz rol oynayir. Onlarin diizgiin vo effektiv halli yalniz uygun strategiya vo
algoritmlorin secilmasi ilo mumkundir. Bu mévzu gargivasinds tonliklor sistemlarinin halli yollari,
totbig olunan metodlar vo onlarin miixtalif sahalordoki shamiyyati genis sokilds tohlil edilocok (Baki
Biznes Universiteti, n.d., s. 34).

Gauss metodu, vo ya Gauss eliminasiya tsulu, xatti tonliklor sistemlarini hall etmoak Ugiin
istifads olunan klassik bir metoddur. Bu Usul, tanliklor sistemini sads addimlarla hall etmak Ugiin bir
nego morhaladan ibarstdir vo xtsusilo boyik sistemlords faydalidir (Sumgayit Dévlst Universiteti,
n.d.).

Gauss metodunun asas prinsipi, tonliklor sistemindoki tonliklori avezlamalar vo Xxatti
kombinasiyalar edorok sadslosdirmak vo naticads sistemin hallini tapmaqdir. Bu metod asagidaki
addimlarla hayata kecirilir (Mehraliyev, n.d.):

1. Sistemi Cadval saklina salmaq

Tonliklor sistemini matrisa soklinds yaza bilorik. Masalon, asagidaki sistem:

2X+3y=5

4Xx+y =6

28&38&|&5
48&1&)|&6

2. Eliminasiya prosesi

[lk addimda, tonliklordon birinin basinda 1 almaq veo ya diger tonliklorlo avazlomo aparmagq
lazimdir (Mathnirvana, n.d., s. 67).

Burada moqsad, ikinci tonlikdoki bir doyisoni sifirlamaqdir. Masalon, yuxaridaki tonlikdon
istifado edarok ikinci tonlikdoki "4x" Uzarinds doyisiklik apaririq (©fondiyeva, n.d).

e Birinci tonlikdan -1 ¢ixaraq yeni bir tonlik aldos edirik:

28&3&|&5
0&-5&|&-4

3. Yuxarida qalan sifirlamaq
NGvbati moarhalado, ikinci tanlikdoki "y" dayarini tapmagq tgln onu sadolosdiririk:
Sy =-4
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4. Yuxarn tonlikdon y dayarini tapmaq
Indi isa birinci tanlikdan giymatini tapmaq tciin istifads edirik:

2X+3y=5

5. Natico

Naticads, sistemin halli:

Umumi Addimlar:

1. Sistemi matrisa soklindos yazin.

2. Gauss eliminasiya tisulu ilo tonliklori sadolosdirin.

3. Hor bir doyisoni tapmagq liciin tonliklori yuxaridan asagiya dogru ¢oziin.

4. Naticoni olds edin.

Gauss metodu, boyuk tonliklor sistemini daha sado sokildo hall etmoays imkan verir vo
kompdterlards gox istifads edilir (Sliyev, 2003, s. 89).

Kramer tisulu (Cramer’s Rule), xatti tonliklor sistemlorinin halli G¢iin nazari bir metodudur va
yalniz determinantlar vasitasilo sistemin hollini tapmaga imkan verir (Sumgqayit Dévlot Universiteti,
n.d., s. 45).

Bu Usul, tonlikli vo dayisonli xatti tonliklor sistemlori iglin totbiq edilir. Kramer isulu yalniz
sistemin determinanti sifir olmayan hallarda (yani, sistemin tok holli oldugu halda) istifado oluna
bilor. Bu metodun osas prinsipi, Xatti tonliklor sistemini bir sira determinantlarin nisbati Kimi ifado
etmokdir (9hmadov, n.d.).

Natica

Tonliklor sistemlari ilo problemlorin halli riyaziyyatin tatbiqi saholorinds ovozolunmaz
vasitoalordan biridir. Hom xatti, hom doa geyri-xatti tonliklorin halli G¢lin tatbig edilon mixtslif algoritm
Vo strategiyalar — mosalon, Gauss metodu, Kramer qaydasi, matrisa tisulu va iterativ yanagmalar —
riyazi modellosdirma prosesindoe miithiim yer tutur. Bu metodlarin diizgiin se¢ilmasi konkret
masalonin névindan, sistemin qurulusundan va daqiglik talablorindon asili olaraq dayisir. Xiisusilo
elmi-tadgiqat, mihondislik, igtisadiyyat vo informasiya texnologiyalar1 kimi sahalords bu yanasmalar
effektiv gorar gobuletms vo optimal naticalorin alds olunmasina imkan yaradir. Belaliklo, tanliklor
sistemlarinin Gyronilmasi va totbigino dair strateji vo noazari biliklorin inkisaf etdirilmasi, praktiki
problemlorin daha samarali vo dagiq hallini tomin edir.
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