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The 21st century is characterized as the beginning of a rapid
digitalization phase for the global economic system. The
accelerated development of information and communication
technologies (ICT), the application of artificial intelligence, the
analysis of big data, and the use of cloud technologies across
various sectors of economic activity have fundamentally
transformed the structure of economic relations. Traditional
production and service models are increasingly integrating with
digital platforms, becoming more flexible and resource-
efficient. (Abdullayev, Asgerova, Abbasova& Hiimbot, 2024).
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In the context of the digital economy, innovation processes
are not limited to technological advancements; they also drive
the transformation of business models, management systems,
and consumer behavior. As a result, the dynamics of economic
growth increasingly depend on the implementation of
innovations, the rapid adaptation of technologies, and data-
driven decision-making (Askarova, 2025). Artificial intelligence
and automated analytics enhance the decision-making processes
of economic agents, ensuring optimal allocation of resources,
while the analysis of big data enables more accurate forecasting
of market demands (Akcigit & Ates, 2021).

At the same time, digital transformation accelerates the
global integration of the economy. E-commerce, digital payment
systems, and virtual labor markets transcend national borders,
creating new opportunities for collaboration. These processes
enhance innovation potential and foster the development of new
economic models. Consequently, in the digital economy,
innovation processes become the primary driving force of
economic growth, playing a central role in ensuring sustainable
development and maintaining competitive advantage.
(Esgerova, Abbasova, Ibrahimova & Hasonov, 2025).

Thus, in the 21st century, the digitalization of the economy
is not limited to the application of technology; it reflects a
comprehensive  transformation that encompasses the
fundamental principles of economic relations, consumer
behavior, and innovation strategies.

In this regard, the study of the transformation of innovation
processes and their mechanisms of impact on economic growth
is of significant scientific relevance (Chen, 2025).

The digital economy is an economic model in which
information and knowledge resources become the main factors
of production. In this model:
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- data plays the role of a strategic resource;

- the platform economy expands;

- e-commerce and digital services dominate;

- innovation cycles become shorter (Esgerova, 2026).

Digital transformation is considered a key factor in
increasing productivity and strengthening the innovation
ecosystem.

In the digital economy, innovation processes are transformed
in the following directions

Open innovation model — cooperation between companies
and research institutions expands.

Startup and venture capital mechanisms — new forms of
innovation financing emerge.

Innovation through digital platforms — access to global
markets becomes easier.

Artificial intelligence and automation — the speed of product
and service creation increases.

According to endogenous growth theory, technological
progress is an internal factor of economic growth. This approach
was scientifically substantiated by Paul Romer. Digitalization
acts as a catalyst accelerating this process.

Digital innovations influence economic growth in several
directions:

- Increased productivity — automation and digital
management reduce costs;

- Formation of new markets — e-commerce and digital
service exports expand;

- Development of human capital — the renewal of knowledge
and skills accelerates;

- Enhanced competitiveness — technological superiority
strengthens the position of the national economy.
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Research shows that the development of digital
infrastructure has a direct positive impact on GDP growth rates.
Digital innovation not only promotes economic growth but
also supports sustainable development goals. As known,
innovation and technology are considered key instruments of
inclusive and sustainable economic growth. Digital technologies
increase energy efficiency, enable the optimization of resource
use, and accelerate the transition to a “green economy” model.

The transformation of innovation processes in the context of
the digital economy ensures that economic growth enters a new
stage both structurally and qualitatively. The traditional
development model, based on conventional production factors,
is gradually being replaced by a model grounded in knowledge,
information, and technology.

This shift necessitates measuring economic growth not only
through quantitative indicators but also by quality parameters
such as productivity, efficiency, and competitiveness.
Innovation is no longer limited to the creation of new products
and services. It also encompasses the formation of a digital
ecosystem, the expansion of the platform economy, the
development of the startup environment, the strengthening of
human capital, and the improvement of institutional
mechanisms. The development of digital infrastructure, the
expansion of research and development (R&D) activities, and
the implementation of open innovation models enhance the
economy's flexibility and resilience. Moreover, digital
innovations promote inclusive growth. New technologies
facilitate the emergence of new professions in the labor market,
the updating of knowledge and skills, and the reduction of
interregional economic disparities. Digitalization also enables
small and medium-sized enterprises to access global markets
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more easily, thereby broadening the competitive environment.
(Adigézolova & Mommodova, 2020).

At the same time, the digital economy plays a crucial role in
achieving sustainable development goals. Increasing energy
efficiency, optimizing resource use, and applying “green”
technologies ensure that economic growth is aligned with
environmental balance.

Thus, the interplay between the digital economy and
innovation forms the cornerstone of the modern development
model. This relationship serves as a key condition for economic
growth to be sustainable, inclusive, and competitive,
strengthening countries’ positions within the global economic
system.
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Dil vo modoniyyot sosial mahiyystli hadiselordir. Dil
informasiyanin qoruyucusudur, diinyanin 6ziinii isarslondirdiyi
vasitadir, “sosial gerg¢oklikdo bolad¢i”dir, madoniyyatds iso
insan 0z obrazini (hoyat torzini, foaliyyst formasini) badonindon
ayri vo ayrilan bir varlig kimi, 6ziinlin 6ziindon konarda
movcudlugu kimi yaradir.

Dil sosial vo madoni inkisafin noticasidir; dil sanki giizgii
kimi bogoriyyot tarixinin biitiin morhalolorini, comiyyat
hoyatindaki biitiin doyisikliklori, sosial, siyasi vo iqtisadi
transformasiyalar1 oks etdirir. Bu doyisikliklor on aydin sokildo
miiasir sohor dilindo Ozilinii gostorir, ¢iinki sohorlor godim
dovrlordon bu giino godor modoni morkazlor, ictimai hoyatin
comlosdiyi mokanlar olmusdur. Hor bir sohorin formalasmis
modoni mokani ¢oxqatlidir, buna géroa do onun moadaniyyastinin
“mozaikliyi”, sohor “polimodoniyysti” haqqinda danismaq
osashidir.

Dil vo madaniyyatin qarsiligl alagesi baximindan goharin dil
mokaninin dyronilmasi aktual hesab olunur, ¢iinki bu, insanin dil
monzarasi, Azarbaycan dilinin diinyagoriisiindaki yeri, insan vo
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diinya miinasibatlori vo onlarin dilde oksi kimi mosolalorlo bagh
milasir lingqvokulturoloji todqiqatlar ¢arg¢ivesina daxildir. Bu
problemin halli bir sira xiisusi suallara cavab vermayi talob edir:

e madoniyyat dilds neco reallasir vo dil sliurunda neco
sabitlogir;

e insan Oziini hansi vasito va tisullarla ifads edir, daha
doqiq desok, 6ziinii neco ifads edir;

e Ozliniiidentifikasiya noticolori dildo, konkret halda
soharin dil makaninda neca aks olunur;

e soharin dil makaninin komponentlari vo onun qurulma
prinsiplori hansilardir.

Sohordo miixtalif nitq moadoniyyati tiplorinin — elit dil,
danisiq dili vo xalq dili (6z variantlar1 ilo birlikdo) yanasi
movcudlugu miisahido olunur. S$ohor hoyatinin  sortlori
“sohordonkonar” diinyagoriisiindon forqlonon xiisusi qavrayis
formasi, xiisusi “sohar tipli” siiur vo hoyat torzi formalagdirir.
Mbohz sohorlorin inkisafi urbanizasiya soraitindo “xalq
modoniyyati” dasiyicilarinin transformasiyasina sabob olur.

Dildo xalqin tarixi vo modoniyyati ilo bagl hor sey qeydo
alinir vo oks olunur. Tasadiifi deyil ki, biz madaniyyati va tarixi
mohz motnlords tapiriq. Sohorin  dil mokaninda insanin
Ozliniiidentifikasiyas1 asagidakilar1 nozards tutur:

e Dbirincisi, insanin 6zlinii soharlo eynilogdirmasi, sohor
mokaninin sohor sakininin dil siiurunda oks olunmasi, dogma
sohor obrazinin dil vasitasilo qurulmasi vo bu mokan daxilindo
0z obrazinin axtarisi;

e ikincisi, 0zilinli miioyyonlosdirmo, sohorin nitq miihitindo
0z yerini tapma, miixtolif sosial, yas, peso vo digor qruplarla
0zlinii eynilogdirma; bu proses doyarlor iyerarxiyasi haqqinda
verbal tosovviirlori oks etdiron nitq kodlar1 vasitosilo hoyata
kegirilir: “soz sosial miihitin ekspressiv ¢alarlari ilo zonginlosir.
Nitq subyektinin (fordi vo ya kollektiv) soxsiyyotini oks

14
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etdirorok, onun ger¢okliyo miinasibatini xarakterizo edir vo onu
miloyyan sosial qrupun niimayandosi kimi miiayyonlogdirir”

Dil mokaninda insan vo diinya miinasibatlorinin dil modeli
reallasir. “Predmetlor vo monalar mokani” kimi dil mokani
danisanlarin dil siiurunda mévcuddur. Genis monada dil mokani
sohor sakinlorinin sifahi vo yazili moatnlorinde, yoni dil
materialinda oks olunmus dilin obyektiv “moévcudluq formasi1”
kimi ¢ixis edir.

Dil mokan genis spektrli dil hadisslorini shats edir vo iki
osas  xlsusiyyoto malikdir —  antropomorkozlilik vo
kommunikativlik. O, moatnlordo dilin diinya monzarasini oks
etdirir vo nominativ, kommunikativ, semiotik, onomastik vo
digor altmokanlarin reallagsmasi imkanlarini 6ziindo birlogdirir.

Sohar sakinlarinin dil siiuru, bir tarafdon, sohar arazisinda
movcud olan obyektlor vasitasilo qurulan real mokan1 oks etdirir;
bu monada mokan obyektlors nisbatds ikinci doracalidir. Digor
torofdon iso, dil sliuru otraf gergokliyo miinasibati vo onun
haqqinda dildo sabitlogmis tosovviirlori 6ziindo birlosdiron dil
mokanimi formalasdirir. B.Y.Sarifullin qeyd edir ki, *“sohor
sakininin siiurunda ‘gohor obrazi’ formalasir vo bu obraz yalniz
memarliq vo sosiomadoni deyil, hom do dil xarakteri dasiyir”
(Sarifullin, 2007, s. 47). Bununla yanasi, qeyd etmok vacibdir ki,
bir torofdon sohor sakini 6z sohar obrazmni dil sliurunda
formalasdirir, digor torofdon iso “sohor monzorosi hiss
olunmadan insanin ruhunu formalasdirir vo insan yaradiciliq
toxoyylliindo dogma monzoro ilo yalniz eynilosmir, hom do
homin monzaranin ifads vasitasine ¢evrilir” (Kaganov, 2001, s.
64).

Soharin dil mokani torkibino gora geyri-bircinslidir; burada
odobi danisiq dili, xalq damisiq dili vo miixtolif gohor
obyektlorinin gilindslik-adlandirma formalari yanast mdvcuddur
vo ¢ox vaxt bu adlar rosmi adlandirmalara nisbaton ilkin xarakter
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dasiyir. Sohorin dil mokani sahs qurulusuna malik vo miixtalif
anlay1s saholari ilo alagolonan leksik mikrosistemlori birlogdirir.
B.Y. Sarifullin soharin dil mokaninin strukturunu izah edorkon
bir-biri ilo qarsiliqli olagode olan dord osas komponenti
forqlondirir:

1. Sohar nitqinin tiplori: adabi nitq formalar1, danisiq dili,
glindolik danisiq (“sohor jarqonu”), regional galarli nitq, yas,
peso va korporativ jarqonlar, kriminal ¢alarli nitq vo s.

2. Sohards linsiyyatin sifahi vo yazili janrlari, yoni onun
nitg-janr mokani.

3. Sohor miihitinin moatnlori: gohor reklamlar1 (mosalon,
billboardlar), 16vholor (ticarat vo digor miiassisolorin adlari),
yazili elanlar, plakatlar, vorogolor, magazalardaki qiymot
etiketlori vo s. Bu motnlor arasinda nitq subkulturasini oks
etdiron verbal-ikonik matnler xiisusi yer tutur.

4. Sohorin onomastik mokani — hom sohar sakinlorinin, hom
do golonlorin dil siiurunda onun semiotik obrazinin mihiim
hissasi (Sarifullin, 2007, s. 46).

Bizim fikrimizco, sohorin dil mokani vahid vo biitdv bir nitq
miihiti yaradir vo onun osas ifado formasi xalq danisiq dilidir; bu
dil birbasa iinsiyyotdo (hom sifahi, hom do yazili) istifads olunan
milli dilin biitlin variantlarini shats edir.

Sohorin dil makaninin diger mithiim komponenti toponimik
komponentdir vo o, iki formada movcuddur:

e obyektiv formada — real sohor mokanindaki miixtolif
obyektlorin adlar1 kimi, sohor sakinlorinin damisiginda islonon vo
mokan istigamotlondiricisi kimi ¢ixis edon;

e ideal formada iso — siiurun elementi vo sohor sakininin
dil monzarasinin bir hissosi kimi. Ad subyektls obyekt arasinda
korpiidiir, qavrayanin vo gqavranilanin, daha dogrusu, dork
edonin va dork olunanin goriis meydanidir.
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Toponimik mokan vo gohorin onomastik mokani prinsipco
forqli anlayislardir:

e Onomastik mokan nominasiya mokanidir vo sohor
mokaninda yerloson vo ya yerlosmoyon miixtalif miiassiso,
toskilat vo firmalarin adlarini, homginin sohor sakinlorinin
danisiq dilindo mdvcud olan adlandirmalar: shats edir.

e Toponimik makan isa sohorin topoqrafik goriiniisii ilo
bagl, xoritodo geyd olunan vo mokan istigamotlondiricisi kimi
¢ixig edon adlardan (kiigo, meydan, rayon, mikrorayon vo s.)
ibarotdir. Mohz bu adlarda sohorin 6ziinomoxsuslugu, onun
tarixi vo modoniyyati oks olunur. Toponimik vo onomastik
mokan birlikdo sohorin dil mokanini toskil edir.

Soharin dil mokani iki prinsips osaslanir:

1. Moakan prinsipi — dil stiurunda toskil olunma obyektin
ohomiyyatindon asilidir. Daha moashur vo tez-tez islonon adlar
sohorin morkozing, daha az taninanlar iss periferiyaya aid edilir.
Belolikla, dil mokani niivo—periferiya qurulusuna malikdir.

2. Antropomarkozi prinsip — insanin  yasadigi
mikrorayonun adlar1 onun igiin daha tamigdir vo onun zehni
mokaninin morkozini togkil edir; bu mokan “monzil — giris — bina
— hayat — kiigo — kvartal — mikrorayon” kimi konsentrik dairsler
soklindo genislonir. Periferiya iso yas, cins, iinsiyyatlilik, sosial
olaqgolar, is yeri vo s. kimi fordi xiisusiyyotlordon asili olaraq
formalasir.

Sohor mokanmi miioyyon bir yasayis montogosi vo zaman
kasiyi il alagalondirilon, tarixi monbalords vo rosmi sonadlords
geyds alinmis biitiin urbanonimik vahidlorin mocmusunu togkil
edir (Sgerbak, 2017).

Biitlin bunlardan belo natico ¢ixarmaq olar ki, sohorin dil
mokani hom obyektiv, hom do ideal sokildo mdvcud olan,
miixtalif komponentlordon ibarst miirokkab bir fenomendir vo
biitovliikdo miiasir soharin vahid nitq miihitini toskil edir. Bu
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mokanda insanin Oziiniiidentifikasiyast bas verir; yoni insan
Ozilinii soharlo eynilogdirir vo sohor mokani onun dil siiurunda
oks olunur. S$ohorin dil mokani niivo—periferiya qurulusuna
malikdir vo onun togkili makan vo antropomorkazi prinsiplorin
qarsiliql tosiri ilo miioyyonlosir.
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Ononovi Ekoloji Bilik insan vo otraf miihit arasindaki
miinasibotlore dair nasildon-nasle otiiriilon biliklor toplusudur.
Bu biliklor giindslik hoyat tocriibssinde formalasaraq dil,
rituallar, inanclar vo anonoalor vasitasilo ifado olunur.

Tarixon antropologlar “yerli bilik” anlayisint ononavi
comiyyatlorin bilik sistemlorini izah etmok igcilin istifads
etmislor. Zamanla bu yanasma OEB konsepsiyasina ¢evrilmis vo
kond tosorriifati, mesogilik, ovculugq, biomiixtalifliyin qorunmasi
kimi saholori ohato etmisdir. ©OEB multidissiplinar xarakter
dasiyir  vo  antropologiya, ekologiya, cografiya va
modoniyyatsiinasliq sahalorini birlosdirir.

Insan vo tobiat miinasibatlori modeniyyetin formalasmasinda
asas rol oynamisdir. ©Onanavi comiyyatlords tobiot miigoddas vo
canli sistem kimi qobul edildiyi halda, miasir sonaye
comiyyatlorindo o, osason resurs kimi qiymotlondirilir. Bu
yanagma forqi ekoloji problemlorin yaranmasina sobab olmus vo
OEB-o marag: artirmisdir.
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OEB miiasir elmi bilikdon asagidak: xiisusiyyatlorino goro
forqlonir: keyfiyyot vo biitovlik yoniimlidir; tocriibayo
osaslanir; etik vo monovi Olgiilori 6ziindo birlosdirir; sifahi
sokildo nosildon-naslo 6tiiriiliir; tobiotlo harmoniya prinsipina
osaslanir.

Bu baximdan ©EB davamli inkisaf, ekoloji etika vo
biomiixtalifliyin qorunmasi iiglin mithiim ohomiyyat kosb edir.

2. OEB todqiqatlarinin tarixi

9EB gadim kokloro malik olsa da, onun elmi todqiqi osason
1980-ci illordon Dbaslamisdir. "TEK" anlayisinin = 6zii
basariyyatin ovgu-toplayan dovriine tosadiif edir (Berkes, 2008,
s. 2).

Ik arasdirmalar antropoloqlar torofindon aparilmis vo
ekoloji antropologiya, etnoekologiya kimi istiqgamotlords inkisaf
etmisdir. Todqiqatlar osason asagidaki saholori ohato etmisdir:
tobii resurslarin ononovi idaro olunmasi; xalq tobaboti vo
etnobotanika; kond tosorriifati vo baliggiliq tacriibalari; ekoloji
falsofo.

1992-ci ilds gobul edilmis Bioloji Miixtaliflik Konvensiyasi
OEB-in qorunmasimin vacibliyini beynolxalq soviyyado
tanimisdir. Sonraki dévrdo UBMT (WIPO) kimi toskilatlar bu
sahada hiiqugi mexanizmlorin hazirlanmasina tohfo vermisdir.

Tirkiys vo region dlkalorinde ©EB iizra todqiqatlar nisbaton
yenidir vo mohduddur. Bu iso Azorbaycanin da daxil oldugu
regionda olava elmi arasdirmalara ehtiyac oldugunu gostorir.

Ozgiir Semizo gdro bu bilik sorbost sokildo istifado edilo
bilor; miioyyon bolgoloro xas olan ononovi modoni ifado
formalar1 ticarat yoniimlii mohsullara daxil edilo bilor vo musiqi,
film vo tosviri sonat kimi miallif hiiquqlari ilo qorunan asarlorin
yaradilmasi iiglin osas ola bilor. Senaye hiiquqlar1 sahasindo
ononovi tibbdo istifado olunan ononovi Dbitki monsoli
kompozisiyalar vo miialicalar patent qorunmasi ils ohato olunan
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miasir dorman va tibbi cihazlarin yaradilmasi iiciin asas ola bilor
(Ozgiir Semiz, 2013, s. 388-389).

Ozdemirin qiymatlondirmolorna gora, UBMT, enonovi bilik,
genetik qaynaq vo folklorla olagoli forqli perspektivlori vo
gorarlar1 qiymotlondirorok, o6lkolorin qorunmasi, ganunlari,
informasiya sistemlori vo totbigetmo vasitolori ilo bagh
bonzorsiz siyasatlorinin inkisafina 6z tohfesini verir (Ozdemir,
2018, s. 22).

Tiirk odobiyyatinda TEK termini ilk dofs tiirk-amerikali alim
Fikret Berkes torofindon istifads edilmisdir. Tiirkiyads bu termin
odobiyyatda nisbaton yaxinlarda ortaya ¢ixdi. Folklor sahasindo
Mustafa Aca Qara doniz sahilindoki baliggilarin tarixino
miiraciot edon ilk alim idi (Aga, 2016D).

3. OEB vo folklor

OEB folklorun miixtalif elementlorindo 6z oksini tapir: mif
vo ofsanalordo; rituallarda vo inanclarda; atalar sozlori va
deyimlordos. Folklor comiyyatin kollektiv ekoloji sliurunu
formalasdirir vo tobioto miinasiboti miioyyon edir. Ustolik,
folklordaki miixtslif inanclar, tocriibaler vo forziyysler icmalar
vo otraf miihit arasinda olagolor yaradir. Agaya goro, ononovi
diinyagoriislorin oks olunmasi ¢ox vaxt dorin koklii ekoloji bilik
bazasi ilo six baghdir. Miioyyon bir moadoniyyat vo ya icma
daxilindo hayat tocriibasindon oldo edilon yerli biliklor daha ¢ox
tobiatlo six alagads yasayan insanlarda miisahido olunur (Aca,
20164, s. 559).

Osas xiisusiyyatlor:

1. Diinya gortisli vo inanclar

Ononovi sistemlorde insan vo tobiot ayrilmaz biitov kimi
gobul olunur, tobiot miigoddos sayilir.

2. Davamli tacriibolor

Ononavi tosarriifat vo oveuluq foaliyyatlori ekoloji balansin
qorunmasina yonalmisdir.
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3. Qadagalar vo miihafizo

Bozi inanclar vo tabular tobii miihitin qorunmasina dolay1
tosir gostarir. Miloyyon heyvanlarla alagsali bazi inanclar onlar1
ovlamag1 gadagan edir vo bununla da qida zoncirinin qorunmasi
ticlin vacib olan bu ndvlarin yox olmasinin qarsisini alir. Frazer
tabulart vo qaginma isullar1 tez-tez irrasional diislinconin
mohsullart kimi xarakterizo olunsa da, bosoriyyotin tobiotlo
ahongdar vo davaml bir yerdo yasamasinda rol oynamisdirlar.
Rasional diisiinco vo tokallahli dinlor torofindon irrasional
adlandirilsa da, dolanisiqg monbaoyi olaraq ona giivonon ononovi
xalglardaki meso ruhu ilo slagoli tabular vo gaginma {isullar1 vo
ya tayqadaki onanovi ovgularin ov adatlori tobioto ciddi ziyan
vurmasinin qarsisint almisdir (Frazer, 2017; Frazer, 2019).

4. Mohdudiyyatlor

Bozi inanclar (mosalon, miioyyon heyvanlara qarst monfi
miinasibot) biomiixtalifliys zarar vers bilor.

Folklorda ©EB-in tosnifati

OEB asagidaki istiqgamotlor {izro Oyronilo bilor: tobii
materiallara osaslanan xalq memarligi; kond tosorriifatt vo
bitkicilik; heyvandarliq vo xalq zoologiyasi; xalq toebabati; milli
motbox vo qida qorunmasi iisullari; oveuluq ve baligeiliq;
rituallar vo inanclar; folklor motnlori va dil materiallar1; ekoloji
tabular vo davranis qaydalari. Bu elementlorin sistemli gokildo
toplanmasi va tadqiqi vacibdir.

4. Azorbaycanda OEB

Azorbaycan zongin tobii vo moadoni miixtalifliyo malikdir vo
bu, OEB-in formalasmasina giiclii tosir gostormisdir.

Osas xiisusiyyatlor:

1. Biomiixtaliflik

Miixtolif iqlim qursaqlart zongin flora vo faunanin
yaranmasina sorait yaradir.

2. Kond tesarriifati
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Onanovi lisullar torpaq miinbitliyini qoruyur vo resurslardan
somoarali istifadoni tomin edir.

3. Su ehtiyatlarinin idars olunmasi

Tarixi suvarma sistemlori tobii balansi qorumaga
yonolmisdir.

4. Xalq tobabati

Bitkilorin miialicovi xiisusiyyatlori barads biliklor nosildon-
naslo otiirtiliir.

5. Folklor va ekoloji siiur

Nagillar, ofsanolor vo musiqi vasitosilo tobioto hormot
ideyas1 asilanir.

Natico

Ononavi Ekoloji Bilik mithiim moadoni va ekoloji resursdur.

e ckoloji problemlors alternativ yanasmalar toqdim edir;

e davaml inkisafi dostokloyir;

e moadoni kimliyi giiclondirir;

e tobioto mosuliyyatli miinasiboti tosviq edir.

Miiasir inkisaf proseslori davam etso do, OEB-in
inteqrasiyast insan \) tobiot miinasibatlorinin
saglamlasdirilmasina komok edo bilar.

Azorbaycan {iciin  9EB-in  qorunmasi vo yenidon
doyorlondirilmasi hom modoni irsin saxlanilmasi, hom do
davamli  golocoyin tomin olunmasi baximindan xiisusi
ohomiyyat dasiyir.
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Social services play a crucial role in addressing social
inequalities, supporting vulnerable populations, and ensuring
social cohesion. In post-Soviet countries, including Azerbaijan,
social  service systems have undergone significant
transformation following the transition from centrally planned
to market-oriented economies (Esping-Andersen, 1990; Barr,
2004). These transformations have reshaped the institutional
structure, governance mechanisms, and scope of social
protection policies.

In Azerbaijan, the development of social services has been
closely linked to broader economic reforms and state-building
processes. While considerable progress has been made in
expanding social assistance programs and institutional capacity,
important challenges remain regarding accessibility, regional
inequality, and service quality.

The study aims to analyze the current state of social services
in Azerbaijan by focusing on three key dimensions: institutional
structure, service provision mechanisms, and existing
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challenges. Also seeks to answer the following research
question: To what extent has the social service system in
Azerbaijan developed in line with contemporary welfare state
models, and what structural limitations affect its effectiveness?

The study argues that despite notable institutional
improvements, the social service system in Azerbaijan remains
constrained by structural and administrative limitations, which
hinder its full effectiveness.

This study employs a qualitative analytical research design
based on secondary data analysis. The data used in the study are
derived from official statistics, government reports, and
international sources such as the World Bank and UNDP, as well
as existing academic literature (Cook, 2007; Aidukaite, 2009).
The analysis focuses on key indicators, including social
spending, poverty rates, employment conditions, and
institutional capacity. A descriptive and interpretive approach is
used to evaluate the effectiveness of social services in
Azerbaijan. The study is limited by its reliance on secondary
data sources; however, the use of multiple data sources enhances
the reliability of the findings. The development of social services
is closely linked to broader welfare state theories (Esping-
Andersen, 1990-1999; Hemerijck, 2013). According to welfare
regime theory, different countries adopt varying approaches to
social protection depending on their institutional and historical
context. In post-Soviet countries, the transition period has
significantly influenced the restructuring of social policy
systems (Esping-Andersen, 1990; Hemerijck, 2013).

Existing studies highlight that social service systems in
transition economies often face challenges related to
institutional capacity, funding, and professionalization (Deacon,
2000; Cerami, 2006). In this context, Azerbaijan represents a
case where rapid economic growth has enabled the expansion of
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social programs, yet structural limitations continue to affect
service delivery. Reports by the World Bank and UNDP
emphasize the importance of inclusive social policies, efficient
governance, and data-driven decision-making in strengthening
social service systems.

The development of social services in Azerbaijan reflects
broader trends in post-Soviet welfare states, where institutional
expansion coexists with structural challenges. Since
independence, significant reforms have strengthened the social
protection system through legislative measures, state programs,
and digital platforms such as “ASAN Service” and “DOST
Centers,” improving accessibility and efficiency. Despite
increased social spending and declining poverty rates, structural
issues persist.

Key challenges include regional inequalities in service
provision, limited access in rural areas, and a shortage of
qualified social workers. Additionally, although economic
growth has supported the expansion of social programs, inflation
and rising living costs reduce their real impact. The system’s
centralized governance further limits local responsiveness,
highlighting the need to strengthen local institutions and inter-
agency coordination.

Overall, while progress is evident, the long-term
effectiveness of social services in Azerbaijan depends on
reducing structural inequalities, enhancing institutional
capacity, and promoting evidence-based policy-making and
professionalization
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Table 1.
Indicator Value
Poverty rate 6%
Unemployment 5%
Social spending 41% of budget

Challenges and Limitations of Social Services. It should be
noted that along with the development of social services in our
country, there are also a number of problems. These include the
following:

The social service system in Azerbaijan faces multiple
challenges, including legal and institutional inefficiencies,
inadequate and inconsistent funding, shortage of qualified
personnel, regional disparities in service provision, limited
social infrastructure for vulnerable groups, mismatch between
social benefits and living standards, as well as low public
awareness and insufficient involvement of civil society and
professional expertise.

These and other problems undoubtedly reduce the
effectiveness of social services and hinder the sustainable
development of the field.

As the sociological school in Azerbaijan has not yet fully
developed, It can be argued that sociology can advance by
examining and utilizing the practices of Western European and
American sociological schools and of advanced countries.
Simultaneously, it is crucial to focus more on the training of
highly qualified professional sociologists at the state level and
to broaden the scope of sociological research. Factors that
encourage the advancement of sociology in Azerbaijan include
personnel exchanges with leading sociological institutions in
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Western Europe, educational and training initiatives at Western
sociological centers, and active involvement in various
international sociological congresses and conferences. This can
all help to enhance the scientific basis of social services in our
country. One of the administrator's key principles and
requirements is to guarantee direct communication between the
leader and the populace, which is essential for maintaining
national peace. The head of state underscored in nearly all his
speeches the significance of always being alongside the people,
the necessity of vibrant communication with citizens, and that
state officials’ primary responsibility is to serve solely the
people.

Social services constitute a key component of social
protection, aimed at ensuring the well-being of vulnerable
groups and reflecting the effectiveness of state social policy. In
Azerbaijan, social protection is primarily implemented by the
Ministry of Labor and Social Protection of the Population, with
service delivery supported by ‘ASAN service’ and ‘DOST’
centers. Expanding such service centers across all regions
remains important for improving accessibility. Comparative
evidence, such as the expansion of social service centers in
Turkey (Hemerijck, 2013; World Bank, 2023), highlights the
relevance of institutional development in this field. Although
Azerbaijan’s social service system is still developing compared
to European welfare models, recent reforms indicate positive
progress. Overall, strengthening social services contributes to
social welfare, social justice, and the protection of citizens’
rights, while also providing a valuable case for the study of post-
Soviet welfare state transformation.
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Qloballasma proseslorinin siirotlonmasi naticosindo ingilis
dili beynolxalq {insiyyeotin, akademik omokdasligin, elmi
tadqgiqatlarin vo qlobal biznes slagolorinin asas kommunikasiya
vasitasing ¢evrilmisdir. Miasir dovrdo miixtalif O6lkolar arasinda
informasiya miibadilesi vo texnoloji inkisafin siirotlonmasi bu
dilin todrisini strateji zorurato ¢evirir. Bir sira todqiqatgilar qeyd
edirlor ki, kommunikativ yanasma vo texnoloji inteqrasiya dil
Oyronmonin effektivliyini shomiyyastli doracado artirir. Masalon,
Azorbaycan pedaqoqu A. Abbasov vurgulayir ki, todris
prosesinds interaktiv metodlarin totbiqi tolobalorin foalligini vo
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akademik noticolorini yiiksoldir vo ononavi metodlarla
miiqayisodo daha davamli dyronmo miihiti yaradir (Abbasov,
2019). Bu yanagma gostorir ki, miiasir tohsil texnologiyalari
yalniz olavo vasito deyil, todrisin osas komponentlorindon
biridir.

Informasiya-kommunikasiya texnologiyalarinin siiratli
inkisafi tohsil sistemina yeni imkanlar qazandirmisdir.
Multimedia texnologiyalar1 — motn, sas, video, animasiya vo
interaktiv elementlorin inteqrasiyast — dorsin mozmununu
zonginlosdirir vo tolobolorin miixtolif qavrama kanallarini
aktivlosdirir. Azorbaycan todqiqatgist F. Yusifov qeyd edir ki,
rogomsal texnologiyalarin tadris prosesina sistemli inteqrasiyasi
tolobolordo  motivasiyanin  artmasma vo kommunikativ
bacariglarin daha siiratli formalagsmasina sorait yaradir (Yusifov,
2017). Bu baximdan multimedia vasitolorinin totbiqi yalniz
texniki yenilik deyil, pedaqoji metodologiyanin
tokmillogdirilmasi istiqamatindo mithiim addimdir.

Azorbaycan Respublikasinda tohsilin modernlogdirilmasi vo
rogomsallasdirilmast dovlot siyasotinin osas prioritetlorindondir.
“Tohsilin Inkisafi {izro Dévlot Strategiyasi”nda roqemsal tohsilin
genislondirilmoasi vo informasiya texnologiyalarinin totbiqi
xtisusi vurgulanir (Azorbaycan Respublikast Prezidentinin
Soroncami, 2013). Strategiyada  gostorilir ki, tohsil
miiossisolorinde  IKT infrastruktunun giiclondirilmosi v
elektron resurslarin inkisaf etdirilmasi todrisin keyfiyyatini
artiran osas amillordondir. Bu normativ baza multimedia
texnologiyalarinin ingilis dili todrisinds totbiqi tigiin hiiquqi vo
toskilati zomin formalagdirir.

Tadqiqat:

Moaqsad: Ingilis  dilinin  todrisindo ~ multimedia
texnologiyalarinin effektivliyini miioyyonlosdirmak vo onlarin
tolobalarin dil bacariqlarina tasirini tohlil etmak.
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Vazifalar:

1. Multimedia  texnologiyalarinin  nozori  osaslarinm
aragdirmag;

2. Onlarn dil bacariglarin inkisafina tosirini tohlil etmak;

3. Tolobalor arasinda sorgu apararaq statistik noticolor aldo
etmok;

4. Azorbaycan tohsil miihitindo totbiq imkanlarmi
qiymatlondirmok.

1. Multimedia texnologiyalarimin mahiyyati

Multimedia texnologiyalar1 matn, grafika, sas vo videonun
inteqrasiyasina osaslanir. Bu vasitolor dil 0yronmodo real
kommunikativ ~ situasiyalarin  modellosdirilmasino  imkan
yaradir. Masalon, videocarxlar vo podkastlar tolobolorin dinloma
bacarigin1 inkisaf etdirir, interaktiv tapsiriqlar iso dorhal
geribildirim mexanizmi yaradir (Hiiseynov, 2018).

3. Pedaqoji iistiinliiklor

Multimedia texnologiyalarinin stiinliiklori:

e Vizual vo audial yaddasin eyni vaxtda aktivlesdirilmasi;
Fordi vo grup isi {iciin uygunlug;
Motivasiya vo diqqatin artmast,
Real dil miihitinin simulyasiyasi;
Miistoaqil 6yronma imkanlarinin genislonmasi.

Azarbaycanli pedaqoqlar, o ctimladon F. Yusifov (2017) vo
A. Abbasov (2019) qeyd edirlor ki, interaktiv metodlar
tolobolorin ~ tonqidi  tofokkiiriiniin  vo  kommunikativ
bacariqlarinin inkisafina miisbat tosir gostorir.

4. Catinliklor

e Texniki tominatin yetorsizliyi,

e Miiollimlorin rogomsal bacariglarinin geyri-borabor
soviyyasi;

o Internet resurslarindan diizgiin istifado bacariginin
olmamasi.
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Todqiqat noticalari gostorir ki, multimedia
texnologiyalarinin ingilis dilinin todris prosesine maqsadyonlii
vo sistemli sokildo inteqrasiyast Oyronmo keyfiyyatini
ohomiyyotli  dorocodo  yiiksoldir vo  tolobolorin  dil
kompetensiyalarinin  kompleks inkisafina zomin yaradir.
Aparilan eksperimental arasdirmalar vo statistik analizlor onu
demoyo osas verir ki, multimedia osasli todris miihitindo
dinloms, danigsma, oxu vo yazi bacariqglart ananavi metodlarla
miiqayisada daha siiratli, davamli vo praktik yonimli sokilde
formalasir. Xiisusilo audio vo video materiallarin, interaktiv
togdimatlarin, onlayn platformalarin vo real kommunikativ
situasiyalar1 oks etdiron roqomsal resurslarin istifadosi
tolobalorin liigat ehtiyatinin genislonmaosing, diizgiin toloffiiziin
inkisafina vo spontan nitq foaliyyotinin aktivlosmosina miisbot
tosir gostorir (Ismayilova, 2020). Statistik gdstoricilor gostorir
ki, multimedia totbiq olunan qruplarda tolobolorin akademik
naticalorindo 20-30% araliginda artim miisahido olunmus, dors
prosesindo foalliq soviyyesi vo motivasiya gostoricilori iso
nozoragarpacaq dorocodo yiiksolmisdir. Onlayn test sistemlori,
interaktiv tapsiriqlar vo rogomsal qiymatlondirma mexanizmlori
toloboalora dorhal geribildirim almaq imkani yaradir ki, bu da
sohvlorin operativ sokildo aradan qaldirilmasina vo dyronmao
prosesinin daha somoroli idaro olunmasina sorait tomin edir.
Bundan olavo, multimedia texnologiyalar1t fordi yanagmani
gliclondirir, toloboloro 0z Oyronmo siirotino uygun sokildo
materiallart tokrar etmoyo vo miistoqil sokildo biliklorini
mohkomlondirmoys imkan verir. Eyni zamanda, bu
texnologiyalarin effektiv totbiqi bir sira toskilati vo texniki
sortlorlo baglidir. Miiallimlorin rogomsal kompetensiyalarinin
davamli sokildo inkisaf etdirilmesi, IKT iizro ixtisasartirma
tolimlorinin ~ kegirilmasi  vo  pedaqoji  heystin  yeni
texnologiyalardan istifadoys praktik hazirliginin artirilmasi
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xlisusi shomiyyat dasiyir (Paivio, 2006). Tohsil miiossisalorindo
miiasir texniki avadanliglarin — interaktiv 16vholorin, kompiiter
laboratoriyalarinin, stabil internet sobokasinin vo lisenziyali
program tominatinin — movcudlugu multimedia osash todrisin
keyfiyyotini birbasa miioyyon edon amillordondir (Mayer,
2009).

Azorbaycan tohsil sisteminds hoyata kegirilon roqomsal
transformasiya siyasoti, elektron tohsil platformalarinin
genislondirilmosi vo innovativ todris metodlarinin togviqi bu
prosesin davamli inkisafin1 tomin edir. Dovlot soviyyosindo
gobul olunan strategiyalar tohsildo rogomsallasmanin
giiclondirilmasing, texnoloji infrastrukturun
modernlogdirilmasine vo miisllimlorin pesokar hazirliginin
yiksoldilmasino  yonalmisdir ki, bu da multimedia
texnologiyalarinin ingilis dili todrisindo daha genis vo effektiv
totbiqi ticlin alverisli sorait yaradir (Richards, & Rodgers, 2014).
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“Miiharibo” anlayis1 beynolxalq hiiquq tarixindo dovlotlor
arasinda bas veron silahli toqqusmanin vo bu toqqusma
naticasinde yaranan xiisusi hiiquqi veziyystin ifadesi kimi qobul
edilmisdir. Latin dilinds islonan bellum termini ilo bagli olan bu
anlayts uzun miiddot dovlotlorarast miinasibatlorin hiiquqi
tonzimlonmasinin osas vasitalorindon biri hesab olunmusdur.
Klassik  hiiquq doktrinasinda miihariba sadoco  doyiis
omoaliyyatlarinin moacmusu deyildi; o, dovlstlorin qarsiligh
miinasibatlorinde dinc hiiquqi rejimin dayandirilmasi vo yeni,
fovgolads hiiquqi rejimin baslanmasi anlamina galirdi.

Miiharibonin hiiquqi mahiyyati barodo miixtalif miialliflorin
yanasmalarit olmusdur. Bozi miislliflor onu dovlstlor arasinda
siyasi moqsadloro ¢atmaq iigiin silahli qiivvalorin totbiqi
vasitasilo aparilan miibarizo kimi xarakterizo etmis, digorlori iso
onu hiiquqlarin silahli vasitolorlo miidafiesi vo ya barpasi
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formasi kimi izah etmislor. Bu yanasmalar forqli olsa da, onlarin
ortaq cohoti ondan ibaratdir ki, miithariba doévlet subyektliyi,
silahl1 zor, siyasi maqsad vo hiiquqi natico elementlorini 6ziinda

birlosdiron miirokkab hadiso kimi qobul olunur (Dinstein, 2016).

Klassik beynolxalq hiiquqda miiharibonin bagslanmasi

toroflor arasinda bir sira hiiquqi naticolor dogururdu. ©vvala,
diplomatik vo konsullug miinasibotlori adoton dayandirilirdi.
Ikincisi, taroflor arasinda qiivvada olan bazi miiqavilalorin icrasi
dayandlrlhr va ya onlara yenidon baxilmasi zorurati yaranirdi.
Ucgiinciisii, neytral dovlotlorin hiiquqi statusu vo onlarin
miitharibo edon dovlstlora miinasibatds hiiquq vo vazifslari
miioyyon edilirdi. Dordiincilisii, miihariba aparan toroflorin
silahl1 qiivvalari, doyiis omaliyyatlar1 zamani totbiq edilon vasito
vo tisullar, miitharibo osirlori vo miilki ohalinin statusu ilo bagh
xiisusi hiiquqgi normalar iso diistirdii (12 avqust 1949-cu il tarixli
Cenevroa Konvensiyalari, 1949).

Bu baximdan, “miihariba” anlayis1 yalmz faktiki silahli
qarsidurmani deyil, hom do hiiquqi rejimin doyismasini ifads
edirdi. Miiharibo elaninin verilmasi klassik hiiquqda xiisusi
ohomiyyot dasiyirdi. Miiharibonin elan olunmasi ilo toroflor
arasindaki miinasibotlor siilh dovriiniin qaydalarindan ¢ixaraq
mithariba hiiququnun tonzimladiyi miistoviys kecirdi. Mahz bu
sababdon miiharibs anlayis1 uzun miiddat beynslxalq hiiquqda
morkazi moévqe tutmusdur.

Lakin miiharibonin hiiquqi izahi1 yalniz onun formal
olamotlori ilo mohdudlagsmir. Miiharibo hom do genismiqyash
siyasi, iqtisadi vo ictimai noticolor doguran hadisadir. Miihariba
soraitindo dovlot idaragiliyinin prioritetlori doyisir, soforborlik
todbirlori goriiliir, ictimai miinasibatlordo fovgolado rejim
elementlori meydana ¢ixir, iqtisadi resurslar horbi mogsadlora
yonoldilir vo  hiiquqi mohdudiyyoatlor  genislonir. Bu
xlisusiyystlor miihariboni beynslxalq hiiquqda xiisusi hiiquqi
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vaziyyat, eyni zamanda ictimai hoyatin biitiin sahaloring tosir
gostoron kompleks hadiso kimi xarakterizo etmoyo imkan verir.

Miiasir dovrdo miiharibo anlayisinin - ovvolki  hiiquqi

funksiyasini tam saxlamadigi miisahide olunur. Bunun osas
sababi beynalxalq hiiquqda giic totbiqinin iimumi qayda kimi
gadagan olunmasidir. BMT Nizamnamasinin gobulundan sonra
dovlatlorin miiharibays “qanuni vasita” kimi miiraciati hiiquqi

baximdan qobul edilmomisdir. Bununla bels, “miiharibs”
termini siyasi nitqds, beynalxalq miinasibatlorin tohlilinds, bazi
milli ganunvericilik aktlarinda vo hiiquqi odobiyyatda
islonmokdo davam edir. Demoli, bu anlayis hiiquqi
tonzimlomodo avvalki morkozi rolunu gismon itirso do, hiiquqi
vo siyasi leksikonda ohomiyyatini tam itirmomisdir (8 iyun
1977-ci il tarixli Cenevro Konvensiyalarina I ©lave Protokol,
1977).

“Silahli miinaqiso” anlayis1 beynalxalq humanitar hiiququn
milasir marholads osas kateqoriyalarindan biri hesab olunur. Bu
anlayisin beynolxalq hiiquqda 6n plana ¢ixmasinin asas sababi
ondan ibarotdir ki, o, miinaqisonin formal elan olunub-
olunmamasindan asili olmayaraq faktiki silahli qarsidurma
moveud oldugda hiiquqi tonzimlomonin iso diismosino imkan
yaradir. Bu yanagsma xiisusilo miilki soxslorin, yaralilarim,
xostolorin, horbi asirlorin  vo digor qorunan soxslorin
hiiquglarinin  miidafiesi baximindan miihiim ohomiyyato
malikdir (Gray, 2018).

1949-cu il tarixli Cenevro Konvensiyalarinda “silahli
miinaqigo” anlayisi hiiquqi dovriyyado daha sistemli sokildos yer
almigdir. Homin Konvensiyalarin imumi maddslorindo
gostorilir ki, miigavilo toroflori arasinda elan olunmus miiharibo
hallar1 ilo yanasi, hor hansi bagqa silahli miinaqiso bas verdikdo
do Konvensiyalar totbiq olunmalidir. Bu norma gosterir ki,
beynolxalq humanitar hiiququn totbiqi i¢lin “miharibs”

38



Elmi Qaynaglar XXVII Respublika Elmi Konfransi/ 15 may 2026 / 36-42
Scientific Resources XXVII Republican Scientific Conference / 15 may 2026 / 36-42
https://doi.org/10.36719/2663-4619/XXVII/RK/E/2026

termininin isladilmosi vo ya formal boyanatin verilmasi zoruri
deyildir. ©Osas meyar dovletlor arasinda faktiki silahli
garsidurmanin bas vermosidir.

Sonraki dovrde 1977-ci il I vo II Blave Protokollar “silahli
miinaqise” anlayisinin  hiiquqi  mozmununu daha da
doqgiqlosdirmisdir. I ©lava Protokol beynoalxalq xarakterli silahlt
miinaqisalora, II Olavo Protokol iso miioyyon sortlor daxilindo
geyri-beynolxalq xarakterli silahli miinaqisolors totbiq olunur.
Belolikla, “silahli miinaqiso” anlayisi hiiquqi baximdan daha
ohatali vo funksional kateqoriya kimi ¢ixis edir (8 iyun 1977-ci
il tarixli Cenevro Konvensiyalarina II ©lava Protokol, 1977).

Silahli miinaqisonin osas forqlondirici xiisusiyyoti ondan
ibaratdir ki, o, yalniz dovlotlorarast miinasibatlori deyil, hom do
dovlet daxilinds bas veron vo miioyyan intensivlik soviyyosino
catan silahli toqqusmalar1 ohato edir. Bu iso klassik “miiharibs”
anlayis1 ilo miiqayisedo daha genis hiiquqi tonzimlomo imkani
yaradir. Miiasir beynolxalq miinasibotlordo bas veron
miinaqigalorin ohomiyyatli hissosinin geyri-beynalxalq xarakter
dasimasi sobabindon bu anlayisin totbiqi praktik baximdan
xtisusilo  vacibdir  (Birlosmis = Millotlor ~ Toskilatinin
Nizamnamasi, 1945).

Silahli miinagisonin movcudlugu {i¢lin hiiquq totbigetmo
praktikasinda bir sira meyarlar nozoro alinir. Beynolxalq
xarakterli silahli miinaqisodo osas meyar dovlotlor arasinda
silahli qiivvalorin istifadesidir. Qeyri-beynolxalq xarakterli
silahl1 miinagisodo iso toqqusmanin intensivliyi vo miinaqisado
istirak edon silahli qruplarin miioyyan togkilatlanma saviyyasi
osas olamotlor kimi qobul edilir. Bu meyarlar adi daxili
igtisaslar, sporadik zorakiliq hallar1 vo silahli miinaqise arasinda
hiiquqi sorhadlorin miioyyon edilmasindo miithiim rol oynayir
(Fleck, 2021).
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“Miiharibo” vo “silahli miinaqise” anlayislar1 bir-birino
yaxin goOriinmosind baxmayaraq, onlarn hiiquqi mozmunu,
totbiq dairesi vo noticolori baximindan mihiim forqler
movcuddur. Bu anlayiglarin qarisdirilmast hom elmi baximdan,
hom do hiiquq totbigetma tacriibesinde miioyyon problemlor
yarada bilor. Odur ki, onlarin osas farqglorinin doqiq miioyyon
olunmas xiisusi ohomiyyat dasiyir.

ovvala, bu anlayislar arasinda asas forq hiiquqi meyar
baximindandir. “Miihariba” anlayis1 klassik beynolxalq hiiqugda
adoton formal elan olunmus vo ddvlotlorarast xiisusi hiiquqi
rejim yaradan voziyyot kimi nozordo tutulurdu. “Silahli
miinaqisa” anlayisi isa formal boyanatdan asili deyildir. Burada
osas meyar faktiki silahli garsidurmanin mdévcudlugudur. Bu
forq beynolxalq humanitar hiiququn totbiqi baximindan miithiim
naticolor dogurur, ciinki hiiquqi miidafio mexanizmlori formal
baoyanati gozlomadon iso diisiir.

Ikinci forq subyektlor baximindandir. “Miihariba” anlayist
ononavi olaraq dovlotlorarasit miinasibatlors aid edilirdi. “Silahli
miinaqiso” anlayist iso hom ddovlstlorarasi, hom do dovlatle
toskilatlanmis silahli qruplar arasinda vo ya miioyyon hallarda
belo qruplarin 6z aralarinda bas veron toqqusmalara samil oluna
bilor. Bu baximdan “silahli miinaqise” anlayist miiasir
beynoalxalq miinasibatlorin realliqlarina daha ¢ox uygun galir.

Ucgiincii forq hiiquqi noticelarlo baghdir. Miiharibo klassik
hiiqugda siilh rejiminin dayandirilmast vo xiisusi hiiquqi
vaziyyatin yaranmasi ilo xarakterizo olunurdu. Silahli miinaqiso
anlayisi iso daha ¢ox humanitar hiiququn totbiqi prizmasindan
doyorlondirilir. Yoni burada asas moagsod miinaqisonin hiiquqi
legitimliyini miioyyon etmok deyil, miinaqiso bas verdiyi halda
totbiq olunmali miidafio mexanizmlorini iso salmaqdir. Bu
sabobdon “silahli miinaqise” anlayis1 funksional baximdan daha
praktikdir.
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Dordiincii forq terminlorin siyasi-hiiquqi yiikii ilo baghdir.
“Miihariba” termini siyasi ritorikada daha sort vo genismiqyaslh
garsidurmani ifado edir. O, ictimai siiurda soforborlik,
diismongilik, galibiyyst vo moglubiyyat, isgal vo kapitulyasiya
kimi tosovviirlorlo assosiasiya olunur. “Silahli miinaqiso”
anlayis1 iso hiiquqi baximdan daha texniki vo neytral xarakter
dasiyir. Bu termin konfliktin siyasi qiymatlondirilmasindon daha
¢oX onun faktiki ) hiiquqi parametrlorinin
miioyyonlosdirilmosing yonalmisdir.

Besinci forq beynslxalq hiiququn strukturunda onlarin yering
aiddir. “Miiharibo” anlayis1 daha c¢ox klassik beynolxalq
hiiququn mohsulu kimi formalagmisdirsa, “silahli miinaqiso”
anlayisi beynolxalq humanitar hiiququn miiasir inkisaf
morholosinin  toloblorine cavab verir. Buna goro do, bu
anlayislarin  biri digorini tam ovoz etmir, lakin hiiquqi
tonzimlomo baximindan “silahlt miinaqiso” anlayisinin daha
genis vo islok oldugu goriiniir (Azorbaycan Respublikasinin
Cinayat Macallasi, 2024).

Bu forglondirmo miinaqiso toroflorinin statusuna vo tatbiq
olunan hiiquqi mexanizmloro birbasa tosir gostorir. Miasir
silahli hiiquq doktrinasinda bu bolgli silahli miinaqislorin
diizgiin qiymotlondirilmosi li¢lin asas meyarlardan biri hesab
olunur (Melzer, 2016).
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In the modern era, the global economy faces a range of
challenges. These include climate change, energy security
issues, limited natural resources, rapid digital transformation,
pandemics, and geopolitical tensions. These factors necessitate
a reevaluation of the fundamental principles of national
economic development strategies and drive the adoption of
sustainable, flexible, and resilient economic models. In
particular, the Sustainable Development Goals (SDGs) adopted
by the United Nations (UN) require countries to implement
qualitatively new strategies and instruments in their economic
development approaches (Acemoglu, Aghion, Bursztyn &
Hemous, 2012). In this context, the study of the interplay
between innovation and sustainable economic development is of
particular importance and constitutes a priority topic in
contemporary economic research.
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Innovation is generally understood as the process of
enhancing economic efficiency through the application of new
technologies, products, services, and management methods. In
this regard, innovation serves as a key driver of economic
growth. In classical economic theory, technological progress is
considered the primary source of long-term economic growth
and national prosperity (Esgerova, Abbasova, Ibrahimova &
Hasonov, 2025). However, in the modern economic context,
innovation is not limited to technological advancements; it also
encompasses the transformation of business models, the
expansion of digital platforms, the development of startup
ecosystems, and the qualitative enhancement of human capital.

Furthermore, the implementation of innovations elevates
economic growth to a new level both quantitatively and
qualitatively. Rather than being measured solely by the volume
of products and services, economic growth is assessed in terms
of productivity, efficiency, competitiveness, and environmental
sustainability (Esgerova, 2026). These processes result in an
economy that is more flexible, adaptive, and capable of
operating in global markets. At the same time, the interaction
between innovation and sustainable economic development also
addresses social inclusiveness, interregional balance, and the
ecological dimensions of sustainable development.

Thus, in the contemporary era, innovation is not limited to
technological advancement and economic productivity; it holds
strategic significance for ensuring sustainable development,
adapting to global economic challenges, and aligning national
economic strategies with modern requirements.

The digital economy, artificial intelligence, green energy
technologies, and biotechnology clearly demonstrate the direct
connection between innovation and sustainable development.
Innovative approaches ensure more efficient use of resources,
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reduce production costs, and minimize environmental impacts
(Askarova, 2025).

Sustainable economic development implies harmonizing
economic growth with the principles of social justice and
environmental balance. This concept was systematically
introduced in the report prepared by the Brundtland
Commission. According to the report, sustainable development
meets the needs of the present generation without compromising
the ability of future generations to meet their own needs (Bansal,
Jiang & Jung, 2015).

Sustainable development is based on three main pillars:

-Economic efficiency

-Social inclusiveness

-Environmental balance

The harmony among these three dimensions directly
depends on the quality and level of innovation implementation.

Global warming, rising carbon emissions, and energy crises

have increased the demand for green innovations. The

development of alternative energy sources, the circular economy
model, and digital transformation have become key elements of
a sustainable economic model. For example, the European
Union’s “Green Deal” aims to achieve carbon neutrality through
innovation. This approach demonstrates that innovation is no
longer merely a tool for economic growth but also a mechanism
for environmental security (Aghion, Dechezleprétre, Hémous,
Martin & Van Reenen, 2016).

The relationship between innovation and sustainable
economic development is formed through the following
directions:

Resource efficiency — New technologies reduce energy and
raw material consumption.
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Development of the green economy — Renewable energy and
environmentally friendly production models.

Social innovation — New approaches in education,
healthcare, and social services.

Increased competitiveness — An innovation-driven economy
gains advantages in global markets.

Thus, innovation functions both as a prerequisite for and as
a result of sustainable development. A sustainable environment
creates the institutional and economic foundation for innovation,
while innovation enhances the quality of sustainable
development.

In the context of global challenges, the interaction between
innovation and sustainable economic development holds
strategic importance. The modern economic model requires a
transition from the traditional resource-based development
approach to a knowledge-, information-, and technology-based
development model. This transition not only increases the
quantity of economic growth but also enhances its quality,
improves productivity and competitiveness, and ensures the
economy’s adaptability. Sustainable economic growth can only
be achieved through the implementation of innovative
approaches, the expansion of green technologies, sustainable
resource management, and the establishment of effective
institutional mechanisms. In this context, innovation is not
limited to the creation of new products and services; it also
encompasses the development of digital infrastructures, the
formation of startup ecosystems, the strengthening of human
capital, and the implementation of institutional reforms.

Thus, innovation acts as a key catalyst for sustainable
development and plays a central role in achieving both global
and national objectives, such as maintaining economic stability,
ensuring social inclusiveness, and protecting the environment.
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In the face of global risks and uncertainties, innovation enhances
the economy’s adaptability, strengthens countries’ positions
within the global economic system, and becomes one of the
primary instruments for ensuring sustainable prosperity.
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Torclimo prosesi yalmz dil vahidlorinin mexaniki
ovozlonmosi deyil, mirokkob vo coxmorhoalali idraki
foaliyyotdir. Bu proses zamani torciimagi ilkin matni qavrayir,
onun semantik strukturunu tohlil edir, kontekstual vo pragmatik
moqgamlart miioyyonlosdirir, daha sonra iso homin mozmunu
basqa dil sisteminds yenidon qurur. Demsali, torciimo sadaco
sozlorin qarsiligini tapmaq deyil, monanmin adekvat sokilds
otlirtilmasini tomin edon yaradici vo analitik faaliyyotdir.Nitq
foaliyyatinin xiisusi novii olan torciimo iki dil sisteminin
qarsiligh olaqasi ilo yanasi, iki forqli madoni miihitin do tomasinm
tomin edir. Hor bir dil miioyyon diinyagoriisiinii, mentaliteti vo
milli-modoni xiisusiyyatlori oks etdirir. Bu baximdan tarciimogi
yalniz linqvistik biliklore deyil, hom do genis fon biliklorina,
modaniyyatlorarast kommunikasiya bacarigina malik olmalidir.
Oks halda motnin dorin mozmun qatlari, iislubi g¢alarlar1 vo
emosional-ekspressiv xiisusiyyatlori diizgiin otiiriilmoya biler.
Psixolinqvistika nitq foaliyyetinin yaranma, formalagsma vo
gavranma mexanizmlorini dyrondiyi {i¢lin torciima nazariyyasi
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ilo six baghdir. Torciimo zamani bas veron anlama, yaddasda
saxlanma, informasiyanin emali vo yenidon ifado olunma
morhalalori mohz idraki proseslorlo slagodardir. Bu iso gostorir
ki, torciimo foaliyyotini yalniz struktur-linqvistik ¢or¢ivads izah
etmok kifayot deyil; onun arxasinda mirokkob zehni
omoliyyatlar dayanir. Bununla belo, bir ¢ox todqiqat¢ilar qeyd
edirlar ki, torciimonin idraki vo daxili mexanizmlori halo do tam
sistemlosdirilmomigdir. Xiisusilo Azorbaycan dilgiliyindo bu
istigamatds aparilan arasdirmalar miioyyon noticalor versa do,
problem kompleks sokildo Oyronilmoays ehtiyac duyur.
F.Veysolli  vurgulayir ki, torclimo prosesinin  dorin
mexanizmlorinin agilmasi iigiin dil, tofokkiir vo kommunikasiya
faktorlar1 vohdatds nozardon kecirilmalidir (Veysalli, 2013). Bu
yanasma torclimonin hom noazori, hom do praktik aspektlorinin
daha dolgun sokildo izahina imkan yaradir. Beloalikla, torciimo
prosesi coxsaxali ) inteqrativ foaliyyot kimi
gqiymatlondirilmali, onun linqvistik, idraki vo madoni
komponentlori  qarsiliqglh  slageds  arasdirilmahidir.  Bu
istigamatds aparilan sistemli tadqiqatlar torclima nazariyyasinin
elmi osaslarinin mohkomlondirilmosino xidmat edir (Axundov,
2002).

Tadqiqat:

Tarciima prosesi vo li¢ marholali model

Psixolinqvistik yanagmaya gore, torciimo prosesi ii¢ 9sas
morhaloden ibarotdir:

1. Anlama morhoalosi — orijinal motnin semantik vo
pragmatik gavranilmasi;

2. Doark etms vo modellosdirmo morhoslosi — mozmunun
idraki emali;

3. Transformasiya morholosi — molumatin torcima dilindo
yenidan qurulmasi.
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Bu modelin miixtolif variantlar1 xarici todqiqatgilar
torofindon iroli siiriilmiisdiir. Masalon, Eugene Nida ikimorhalali
transformasiya modelini toklif edorok struktur tohlil wvo
rekonstruksiya morhololorini forqlondirmisdir.Aleksey Leontiev
159 nitq fealiyyetinde proqram amilinin rolunu vurgulamis vo
torciimo prosesindo  kommunikativ  situasiyanmin  halledici
oshomiyyat dasgidigin1 géstormisdir (Leontiev, 1974).

Bilinvizm vo torctimogi saristaliliyi

Torciimogi faktiki olaraq bilinqv subyektdir. Lakin
bilinqvizm yalniz iki dili bilmoklo mohdudlagmir. Taorclimagi hor
iki dilin semantik, stilistik vo moadoni kodlarim1 koordinasiya
etmoyi bacarmalidir. Alexander Schweitzer bilinqvizmin
xarakterindon daha ¢ox dilloro yiyslonmo soviyyesinin
vacibliyini vurgulamisdir. Lakin bu modvgeyo miinasibatdo
miloyyon ziddiyyetlor mdvcuddur: ¢iinki bilinqvizm soviyyaosi
ilo dilo yiyolonma saviyyasi faktiki olaraq bir-birini tamamlayan
anlayislardir. Azorbaycan todqiqat¢ist F.Veysolli torciimogi
sarigtoliliyini yalmiz linqvistik deyil, hom do psixoloji va
kulturoloji hazirliqla slagalondirir (Veysalli, 2005). N.Qadirov
iso  torclimo prosesindo ekvivalent sec¢iminin  idraki
modellogdirmo ilo bagl oldugunu geyd edir (Qadirov, 2010).

Transformasiya vo ekvivalent secimi

Torcimo zamani qrammatik, leksik, sintaktik vo semantik
transformasiyalar totbiq olunur. Lakin torclimoni yalniz
grammatik transformasiya kimi qiymotlondirmok diizgiin
deyildir. Ekvivalent se¢imi psixoloji gorarvermo prosesidir. Bu
prosesdo torciimoginin fon biliklori, kontekst duyumu vo
prognozlasdirma bacarigr miithiim rol oynayir. Sinxron
torciimoada iso bu qorarlar ani sokildo gobul olunur vo giiman
olunan model mexanizmi xiisusi shomiyyat kasb edir (Cernov,
1999).

Sinxron torcliima va stress faktoru
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Sinxron torcimo yiiksok psixoloji gorginlik tolob edon
foaliyyst noviidir. Stressin osas monbolori asagidakilardir
(Eugene Nida, 1964):

o auditoriya qarsisinda ¢ixis (“sshno hoyacant™);

e sos-kily vo texniki manealor;
zehni yiiklonmo vo yorgunlug;

e isdon sonra davam edon emosional gorginlik.

Psixofizioloji baximdan “qisa qapanma” fenomeni — nitq vo
idrak koordinasiyasinin pozulmasi — sinxron torciimagilords
miisahids oluna bilar. Bu, zehni va nitq foaliyystinin miivoqqati
uygunsuzlugu ilo baglidir. Azarbaycan alimlori qeyd edirlor ki,
torclimogi hazirliginda psixoloji dayaniqliq vo stresso davamliliq
xtisusi tolim komponenti kimi nozoro alinmalidir (Qadirov,
2015). Torciimagi saristoliliyinin - komponentloriTorciimogi
saristoliliyi asagidaki komponentlori ohato edir:

1. Linqvistik kompetensiya;

Moadani va fon biliklari;

Psixoloji vo idraki ¢eviklik;
Prognozlasdirma vo qorarverma bacarigi;
Stressa davamliliq v psixofizioloji hazirlq.

Bu komponentlorin vohdoti olmadan yiiksok keyfiyyatli
torciimo miimkiin deyildir (Schweitzer, 1988).

Tadqiqatin naticalari

Aparilan noazori tohlil asagidaki noticolora golmoyo imkan
verir:

o Psixolingvistika torclims prosesinin osas mexanizmlorini
izah etso do, onun biitiin psixoloji aspektlorini ohato etmir;

e Torciimo {ic morhalali idraki model asasinda hoyata
kegirilir;

e Bilinqvizm torciimagi saristoliliyinin osas sortidir, lakin
kifayat deyil;

SN
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e Ekvivalent se¢imi vo transformasiya prosesi psixoloji
gerarvermo mexanizmlari ilo six baghdir;

e Sinxron torciimads stress faktoru xiisusi ohomiyyaot kosb
edir vo pesokar hazirliq tolab edir.

Beloliklo, torclimo prosesi linqvistik, psixoloji vo
ekstralinqvistik amillerin kompleks vohdati kimi
giymotlondirilmalidir (Siraliyev, 2008).
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Bitki toxumlar1 sadaco ndviin ¢oxalmasini tomin edon
reproduktiv struktur deyil, hom do genetik informasiyanin asas
dasiyicisidir. Miiasir biologiyanin fundamental prinsiploring
osason, bitkilorin inkisafi tosadiifi bir proses deyil, genetik
program torofindon tonzimlonan ardicil bioloji proseslordon
ibarotdir. Bu inkisaf trayektoriyasi hiiceyro boliinmosi vo
diferensiasiyasi kimi proseslori ohato edorok, DNT molekulunda
saxlanilan informasiya osasinda idaro olunur (Bewley vo b.,
2013).

Bitkilorin  genetik vo  biokimyovi  xiisusiyyatlorinin
Oyronilmasi onlarin miixtalif xastalik risklorine qarsit hassasliq
doracosini daha doqiq prognozlasdirilmasina imkan yaradir.

1. Nazari asaslar: xaotik v statik inkisaf konsepsiyalar:

53


mailto:ismayilovamadina1408@gmail.com

Elmi Qaynaglar XXVII Respublika Elmi Konfransi/ 15 may 2026 / 53-56
Scientific Resources XXVII Republican Scientific Conference / 15 may 2026 / 53-56
https://doi.org/10.36719/2663-4619/XXVII/RK/E/2026

1.1. Xaotik inkisaf Forziyyasi vo Onun Takzibi

Bitki inkisafinda xaotik inkisaf forziyyasi proseslorin geyri-
miloyyan vo tosadiifi amiller torofindon idars olundugunu irali
stirtir. ©gaor inkisaf xaotik trayektoriya iizro bas versoydi, noviin
osas genetik xilisusiyyatlorinin sabitliyi miimkiin olmazdi.
Mendelin irsiyyot qanunlari da tosdiq edir ki, genetik
molumatlar  nasildon-noslo  miioyyon qaydalar (genetik
determinizm) osasinda Otiiriiliir vo bu, inkisafin osas bioloji
mexanizmidir (Mendel, 1866).

1.2. Statik inkisaf Nazoriyyosi: Genetik Yaddas prinsipi

Statik inkisaf nozoriyyosi bitkilorin inkisafinin genetik
program torofindon tonzimlonan ardicil vo miioyyan olunmus
bioloji proseslordon ibarat oldugunu

irali siirlir. Bu proqram hiiceyra boliinmosi, diferensiasiyasi
vo toxumalarin formalasmasi kimi morhololari shato edorsk
DNT molekulunda saxlanilan informasiya asasinda idars olunur.
Toxumun daxilindo yerloson riiseym golocok bitkinin ilkin
formasini toskil ederok, ndviin biitiin genetik xiisusiyyatlorini
0zlindo sabit sokildo saxlayir. Beloliklo, bitkinin boyu, yarpaq
qurulusu vo meyva formast kimi xiisusiyyatlor tosadiifi deyil,
genetik informasiya torofindon ovvolcodon miioyyon edilmis
(statik) trayektoriya {izro inkisaf edir (Hopkins, Hiiner, 2009).

2. Trayektoriya proqnozlasdirlmasi: metodoloji
yanasma

2.1 Xostaliklorin  qarsisinin - alinmasi  iiciin  yeni
metodoloji toklif: Miisahido magqamlarinin qurulmasi

Toklif olunan metod, bitki xastaliklorinin holo simptomlar
yaranmadan, inkisaf trayektoriyasinin erkon marhalalorinds
miioyyon edilmosini vo qarsistnin alinmasini hadoflayir. Bu
yanasma asagidaki iki morhale lizerindon qurulmusdur:

* l-ci morhoalo: Bu morholodo toxumun ciicormosi vo
riiseymin aktivlosmasi aninda bitkinin daxili enerji ehtiyatlarinin
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vo genetik proqraminin reallasma siirotinin analizi nozordo
tutulur. Metodun osas mahiyyati ondan ibaratdir ki, lipid va ziilal
torkibi vasitosilo bitkinin golocok immunitet potensiali holo
baslangicda qiymotlondirilsin. ilkin trayektoriyada genetik
yaddasa uygun olmayan hor hansi longimo miisahido edilorso,
bu, xostolik ehtimali kimi prognozlasdirilmali vo erkon
profilaktik miidaxilo {igiin osas gdtiiriilmalidir.

* 2-ci morhola: Bitkinin vegetativ inkisafi1 dovriinds hiiceyra
diferensiasiyast vo toxumalarin formalasmasi prosesinin genetik
determinizm prinsiplori osasinda izlonilmosi toklif olunur.
Xostoliyin simptomlarinin miisahido olunmasinmi goézloyon
klassik iisullardan forqli olarag, bu metodoloji yanasma
vasitosilo bitkinin daxili inkisaf proqramindaki zoif ndqtelori
oncodon agkar etmoyo imkan veron yeni bir elmi perspektiv
toqdim edir.

2.2. Niimund model: Pomidor toxumlarinda patoloji
risklars qars1 proqnozlasdirma

Toklif edilon metodologiyanin praktiki totbiq imkanlarini
niimayis etdirmak {i¢lin pomidor bitkisinin virus xastoliklorino
hossasligt niimuno kimi nozordon kegirilmisdir. Ononovi
yanagmalarda bitkilords xastoliklorin diaqnostikasi osason xarici
simptomlarin miisahidosindon sonra hoyata kegirilir ki, bu da
miidaxilonin  gecikmosino  sobob  olur. Iroli siiriilon
prognozlasdirma modeli iso tamamilo forqli bir mexanizm toklif
edir.

Hesab olunur ki, pomidor toxumlarinin genetik tohlili
morholasinde miiqavimot genlorinin statusunu yoxlamagla
xostoliyin qarsisini riiseym halinda almaq miimkiindiir. Masalon,
pomidor bitkisindo miisahido olunan yarpaq saralmasi vo ya
mohsul keyfiyystinin koskin asagi diismesi, ¢ox vaxt qida
maddslerinin disbalansi vo ya spesifik patogenlorin tosiri ilo
birbasa baglidir. Bu kontekstdo, bitkinin hom biokimyavi
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gostaricilorinin, hom do genetik xiisusiyyatlorinin kompleks
analizi  problemin  kokiindo  duran  saboblori  doqiq
miloyyonlogdirmoys vo adekvat aqrotexniki todbirlorin
goriilmasing zomin yaradir (Finkelstein vo b., 2008).

Irali siirdiiyiim konsepsiyaya géro, toxumun bu miirokkab
informasiya strukturunun dork edilmasi, bitkilerin hoyat dovrii
trayektoriyalarini 6ncodon proqnozlasdirmaga vo potensial
patoloji risklori halo riiseym morholasinds aradan qaldirmaga
imkan verir.

Bu  metodoloji  yanagmalarin  totbiqi  bitkigiliyin
somoraliliyini artiracaq, xostoliklorlo miibarize maliyyatini
minimuma endirocok vo ekoloji cohotdon dayaniqli kond
tosarriifatt modelinin formalagsmasina tohfo vera bilor. Beloaliklo,
toxumun sado bioloji strukturdan daha ¢ox, yiiksok soviyyado
toskil olunmus informasiya sistemi kimi qiymotlondirilmasi
bitki  biologiyasinda  yeni  todqiqat istiqamatlorinin
formalagmasina zomin yaradir.
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Buildings account for approximately 40% of global energy

consumption, with heating, ventilation and air-conditioning
(HVAC) systems representing the largest share (Li, 2024). In
university environments, classrooms frequently transition
between empty and fully occupied states throughout the day.
However, most heating systems operate using fixed schedules
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that assume full occupancy whenever a class is scheduled
(Persily & de Jonge, 2017).

Each occupant generates approximately 100-130 W of
metabolic heat. In a classroom with 40 students, this results in
4-5 kW of additional thermal load, which can significantly
affect indoor temperature conditions. If occupancy is lower than
expected, heating energy is wasted; if occupancy is higher,
overheating may occur. Indoor CO: concentration is widely used
as an indirect indicator of human presence, as respiration
increases COz levels above the outdoor baseline of roughly 400
ppm. Several studies have demonstrated the feasibility of using
CO:: sensors together with machine learning models to estimate
occupancy (Kim et al.,, 2023; Kampezidou et al., 2021;
Vanhaeverbeke et al., 2025; Huang et al., 2024). However, CO.-
based estimation has a limitation: after sudden occupancy
changes, the concentration may require 40—60 minutes to
stabilize, reducing its usefulness during the beginning of each
class session.

Schedule-based methods, in contrast, provide immediate
estimates but tend to overestimate occupancy because they
assume all enrolled students are present. Recent research
suggests that hybrid models combining multiple information
sources achieve better performance than single-method
approaches (Li et al., 2024; Rafi et al., 2024). Despite these
advances, existing studies rarely combine academic schedule
information, statistical attendance modeling, CO:-based real-
time correction, and gradebook feedback within a single
integrated framework designed for low-cost deployment. This
paper proposes a four-layer hybrid occupancy prediction
framework that integrates these elements within a low-cost IoT
monitoring architecture. The approach is validated using a
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reproducible stochastic simulation calibrated for the attendance
policy of Azerbaijan Technical University (Credé et al., 2010).

Proposed Framework

The proposed system employs a decentralized Internet of
Things (IoT) architecture designed for low deployment cost and
reliable environmental monitoring. Each classroom contains an
ESP8266-based sensor node equipped with a DHT22 sensor for
temperature and humidity measurements; an MH-Z19B NDIR
sensor for CO: concentration. Sensor nodes periodically
transmit measurements to a Raspberry Pi gateway using the
MQTT protocol. The gateway performs basic data validation
and filtering before uploading the data to a cloud platform for
analysis. Energy efficiency is achieved through microcontroller
sleep modes, resulting in an average power consumption of
approximately 0.3 W per node. The proposed framework
combines four complementary prediction layers.

Layer A: Schedule-Based Baseline. The initial estimate
assumes that all enrolled students attend the class according to
the wuniversity timetable. While simple, this approach
systematically overestimates occupancy. Layer B: Statistical
Attendance Model. To correct the systematic bias of schedule-
based estimation, a statistical attendance rate is calculated from
historical gradebook records using a sliding six-week window.
Attendance rates are estimated according to:day of the week,
time of day, class type (lecture, seminar, laboratory), semester
week. The schedule estimate is then adjusted by the learned
attendance rate. Layer C: CO:-Based Real-Time Correction.
Real-time CO:. measurements are used to estimate occupancy
through a mass-balance model of indoor air. When the deviation
between predicted and estimated occupancy exceeds a
predefined threshold, the prediction is corrected. This layer also
detects cancelled classes when CO: levels remain near outdoor
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concentration despite a scheduled class. Layer D: Gradebook
Feedback. Finally, post-hoc attendance data from the electronic
gradebook are used to detect systematic prediction bias and
adjust model parameters. This feedback mechanism allows the
model to adapt over time.

Simulation Methodology

Since physical deployment is not yet completed, the
framework was evaluated using a reproducible stochastic
simulation. The simulated scenario includes: 3 classrooms, 20
academic weeks, 5 days per week, 1,374 class sessions. Each
class contains 40 enrolled students. Class types are distributed
as follows: lectures — 45%, seminars — 35%, laboratories — 20%.
Attendance rates are generated using probability distributions
calibrated for a mandatory 75% attendance policy. Additional
behavioral factors were incorporated, including: day-of-week
attendance variation, time-of-day effects, semester progress
trends. Random class cancellations occur with a probability of
6%. CO2 measurements were simulated using a forward mass-
balance model with Gaussian sensor noise consistent with the
MH-Z19B sensor specifications. Evaluation metrics include:
Mean Absolute Error (MAE), Root Mean Square Error (RMSE),
Mean Absolute Percentage Error (MAPE).

Results
The performance of each model layer is summarized in
Table 1.

Method MAE RMSE MAPE
(persons) (persons) (%)

Schedule only 8.95 12.25 23.0

Schedule + Statistical ~ 4.32 8.71 8.0

B + CO:z correction 2.12 2.71 7.0

Full hybrid 2.06 2.62 6.8
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Adding the statistical attendance model reduces MAPE by
65.2%, indicating that schedule data alone is a poor proxy for
actual classroom occupancy. The CO: correction layer primarily
reduces large prediction errors, especially during cancelled
classes, significantly lowering RMSE. The gradebook feedback
layer provides additional refinement, producing the final error of
6.8% MAPE.

The hybrid model demonstrates similar performance across
class types in Table 2:

Class Type Hybrid MAPE (%)
Lecture 6.9
Seminar 7.1

Lab 6.0

Laboratory sessions show slightly higher prediction
accuracy due to more stable attendance patterns. The simulation
produced an average attendance rate of 82.3%, corresponding to
approximately 31 students per class. Observed patterns include:
lower attendance on Fridays, slightly higher attendance early in
the semester, more stable participation in laboratory classes.
These patterns align with previous empirical studies on
university attendance behavior (Credé et al., 2010). A simplified
thermal model was used to estimate potential HVAC energy
savings. The baseline heating strategy maintains a constant
setpoint temperature of 21°C whenever a class is scheduled. In
the adaptive strategy, the temperature is reduced to 16°C when
predicted occupancy is below two persons. Simulation results
show: baseline energy consumption: 281 kWh, hybrid control
consumption: 193 kWh. This corresponds to 31.3% heating
energy savings. These savings arise from two main factors:
Detection of cancelled classes through CO: monitoring and

61



Elmi Qaynaglar XXVII Respublika Elmi Konfransi/ 15 may 2026 / 57-63
Scientific Resources XXVII Republican Scientific Conference / 15 may 2026 / 57-63
https://doi.org/10.36719/2663-4619/XXVII/RK/E/2026

improved alignment between heating output and actual
occupancy

This study presents a hybrid framework for classroom
occupancy prediction that integrates timetable data, statistical
attendance modeling, CO:-based real-time estimation, and
gradebook feedback within a low-cost IoT architecture. A
stochastic simulation of 1,374 class sessions demonstrates that
the hybrid model reduces prediction error from 23% to 6.8%
MAPE, representing a 70.4% improvement over schedule-based
estimation.

The framework also enables occupancy-aware HVAC
control, with an estimated 31% reduction in heating energy
consumption. With hardware costs below $70 per room, the
proposed system offers a practical solution for improving energy
efficiency and indoor comfort in university buildings. Future
work will focus on real-world deployment and validation at
Azerbaijan Technical University, integration with the university
information system, and the development of advanced HVAC
optimization algorithms.
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During well operation, it is essential to consider methods for
controlling and mitigating sand production. The lack of suitable
sand control techniques can result in various complications
during well operation. Several techniques are applied to control
sand production. Among the most effective approaches is gravel
packing. The choice of an appropriate sand control method
depends on the type of well completion.

Gravel packing can be applied both in open-hole
completions and in cased-hole completions. Various combined
methods using gravel packing are also employed. To achieve the
most effective performance of gravel packing, it is necessary to
ensure its proper selection (Asadpour, Bataee, Moradi, Hamdi,
2021).

The use of well screens or slotted liners without gravel
packing leads to rapid wear of oil and gas equipment installed at
the well. This ultimately results in reduced well productivity and
increased operating costs. To improve efficiency and extend
service life, additional sand control methods must be applied.
These methods mainly include gravel packing, near-wellbore
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zone consolidation, and optimization of the operating regime
(Bybee, 2011).
Before placing gravel into the well, many factors must be
considered. It is important to select the correct gravel size
capable of retaining formation sand, determine the slot sizes in
the slotted liner or well screen for the chosen gravel, and define
the methods for placing the gravel (Macdonald, Adimie, 2024).
If the gravel has a spherical shape and uniform size, two
packing models can be identified. These models correspond to
hexagonal and cubic arrangements (Figure 1).

a b

Figure 1. Gravel packing arrangements: a) hexagonal; b)
cubic

For the proper selection of gravel, it is first necessary to
determine the particle size range and size distribution. Other
factors also affect gravel quality. These mainly include particle
shape, angularity, solubility, and strength.

Sand and gravel particles are characterized by specific
diameters corresponding to given percentiles of cumulative
weight. For example, dso represents the diameter of formation
sand particles at the 50% point, while Djo represents the
diameter of gravel particles at the 10% point on the cumulative
weight distribution curve (Figure 2). The optimal diameter for

65



Elmi Qaynaglar XXVII Respublika Elmi Konfransi/ 15 may 2026 / 64-67
Scientific Resources XXVII Republican Scientific Conference / 15 may 2026 / 64-67
https://doi.org/10.36719/2663-4619/XXVII/RK/E/2026

gravel packing is dso, whereas dio is selected to determine the

optimal slot size in a well screen or slotted liner (Matanovic,
Cikes, Moslavac, 2012).
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Figure 2. Size relationship between gravel particles and
formation sand particles

To describe the particle size distribution of grains, the
following parameters are used: the 50% diameter (dso), the
sorting coefficient, and the uniformity coefficient.

To achieve high performance in gravel packing, high-quality
gravel must be used. Improper gravel selection may lead to
certain complications during well operation. Low-quality gravel
can reduce permeability in the near-wellbore zone. This may be
caused by a high proportion of fine particles in the gravel pack,
excessive content of flat and angular grains, and a low quartz
content.

Sieve analysis is used to determine the gravel size range as
well as the proportion of coarse and fine fractions. Their content
should not exceed 2%, while at least 96% should fall within the
specified size range.
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