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Nizami davamc¢is1 Xacu Kirmaninin hayat vo yaradicihigi

Xiilasa

Dahi Azarbaycan sairi Nizami Goncavi sonatinin istedadli davamgis1 Xacu Kirmaninin hoyat1 vo
adabi irsinin dyranilmasinin zangin tarixi vardir. Kirmaninin hoyat: vo yaradiciligi haqqinda ilkin
molumatlart orta asr tozkirogilori vermislor. Homdullah Mustafa Qoazvini, Dovlotsah Somorqondi,
Oligir Novai, Molla Abdiinnobi Foxr oz-Zomani Qaznovi vo baggalart Xacu Kirmaninin hoayati vo
soxsiyyati haqqinda shomiyyatli molumatlar vardir. Diinya sorqgsiinashiginda Xacu Kirmaninin hoyat
vo yaradiciligia dair miixtalif problemlor otrafinda — C.Rye, P.Xammer, F.Erdman, Sefer, Pitsi,
E.Braun, A.Krimski, Y.E.Bertels, Y.Ripka, Z.Sofa, M.Moin, O.S.Xansari, S.Nofisi, K.Ayni,
S.N.Kirmani, F.K6priilii, N.Sayfiyev, H.Arasli, A.S.Lovond, Q.9liyev, M.Kazimov, M.Mohommadi,
B.Quliyeva vo basqa alimlorin oshomiyyatli todqiqatlart mévcuddur.

Toqdim olunan moaqgalods ©mir Xosrov Dohlovidon sonra, Nizami Gancovi Xomsasini XIV osrdo
ikinci olaraq davam etdiron Xacu Kirmaninin hayati vo yaradiciligl iizorinde bozi moaqamlara
toxunmusug.

Acar sozlar: Xacu Kirmani, Niisey Kuhi, Tobriz, Hiilaku, Kaziruni

Zahra Allahverdiyeva

Azerbaijan National Academy of Sciences
Nizami Ganjavi Institute of Literature
Doctor of Philosophy in Philology
https://orcid.org/0000-0002-8697-0395
zahra.allahverdiyeva@mail.ru

Nizami's Successor the Life and Work of Khaju Kirmani

Abstract

There is a rich history of studying the life and literary heritage of Khaju Kirmani, a talented
follower of the art of the great Azerbaijani poet Nizami Ganjavi. The initial information about
Kirmani's life and work was provided by medieval chroniclers. Hamdullah Mustafa Qazvini,
Dovlyatshah Samarkandi, Alisher Navoi, Molla Abdunnabi Fakhr az-Zamani Qaznavi and others
have significant information about the life and personality of Khaju Kirmani.
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In world oriental studies, there are significant studies by scholars such as C.Rye, P.Khammer,
F.Erdman, Schaefer, Pitsey, E.Braun, A.Krymsky, Y.E.Bertels, Y.Ripka, Z.Safa, M.Moin,
A.S.Khansari, S.Nafisi, K.Ayni, S.N.Kirmani, F.Kopriilii, N.Sayfiyev, H.Arasli, A.S.Levand,
G.Aliyev, M.Kazimov, M.Mahammadi, B.Guliyeva and others on various problems related to the life
and work of Khaju Kirmani, who was the second to continue Nizami Ganjavi’s Khamsa in the 14th
century after Amir Khosrov Dahlevi.

Keywords: Khaju Kirmani, Nusey Kuhi, Tabriz, Hulagu, Kaziruni

Giris

Dahi Azarbaycan sairi Nizami Goncavi sonatinin istedadli davamgis1 Xacu Kirmaninin hoyati vo
adobi irsinin dyronilmasinin zongin tarixi vardir. Kirmaninin hoyat1 vo yaradiciligi haqqinda ilkin
molumatlart orta osr tozkiragilori vermislor. Homdullah Mustafa Qozvini, Dovlotsah Somorqondi,
Olisir Novai, Molla Abdiinnabi Foxr az-Zomani Qoznavi va basqalart Xacu Kirmaninin hayati vo
soxsiyyati haqqinda ohomiyyatli melumatlar vardir. Diinya sorgsiinasliginda Xacu Kirmaninin hoyat
vo yaradiciligma dair miixtalif problemlor otrafinda — C.Rye, P.Xammer, F.Erdman, Sefer, Pitsi,
E.Braun, A.Krimski, Y.E.Bertels, Y.Ripka, Z.Sofa, M.Moin, O.S.Xansari, S.Nofisi, K.Ayni,
S.N.Kirmani, F.K6priilii, N.Sayfiyev, H.Arasli, A.S.Lovand, Q.9liyev, M.Kazimov, M.Mohommadi,
B.Quliyeva va basqa alimlorin oshomiyyatli todqiqatlart mévcuddur.

Toqdim olunan maqalods ©mir Xosrov Dahloviden sonra, Nizami Gancavi Xomsasini XIV asrdo
ikinci olaraq davam etdiron Xacu Kirmaninin hoyatt vo yaradicilifi tizorindo bozi mogamlara
toxunmusug.

Tadgiqat

Xacu Kirmani 1281-ci ildo (hicri-689) Kirman sohorindo anadan olmusdur. Tadqigatgilarin
oksariyyati bu tarixi Xacunun 6ziiniin Giil va Novruz asarinin sonunda verdiyi moalumata asason
miioyyonlogdirmislor. Sair homin asorindo yazir:

Oy aaalid ole s )
(oD S 53 S 035l al
Jls 4l 5 alida 5 aadd G )
d\}ﬁabh\ )\ j))b\.;_'::ga.hfi
a\)em\d)gemeﬁsj\w
°LS‘)?A‘Z?JJ-;}J‘J.W
(Xacu, 1971, .273)

Zilhicco aymin 20-si yetisdi,

Falok qizil kiilgasini gdya qaldirdi.

Hicroatdon alt1 yiiz hostad doqquz il,

Soval ayindan on bes giin kegmisdi.

Man sirli adomdan yola diisdiim,

Somanzar (yasil) viicudum nodon saman oldu?

Bu beytlordaki tarixa asason, Xacu Kirmani 6ziiniin hicri 689-cu ildo sovval aymin 15-do anadan
oldugunu gostorir. Buna baxmayaraq, sairin dogum tarixi otrafinda todqiqatgilarin fikri yekdil
deyildir. Belo ki, yuxaridaki beytlors asason, Hiiseyn Kuhi sairin “hicri 689/m.1281-ci ilin zilhicca
ayinda doguldugunu” (Kuhi, 1927, s.2) gostormigdir. ©li Nozmi iso bu tarixi 10 il ovvalo ¢okorak,
sairin “679-cu il sovval ayinin 15-da anadan oldugunu” (Nozmi, 1990, s. 91) oldugunu sdylomisdir.

Xacunun ata-anasi Kirmanin sayilib —sec¢ilon zadoganlarindan olmus, hals usaqliq vaxtindan onu
osilzadaloro moxsus “Xaca” deys cagirmislar. Soid Nofisi hicri 1307/m.1928-ci ilds galoma aldig: -

S sl el cadie g Jlsa) ") ad adas " - (“Sairlorin noxlbondi” - Xacu Kirmaninin hoyati
vo secilmis seirlori) adli asorinds sairin “Xacu” toxolliisli otrafinda arasdirma aparmsdir. Miiallifin
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yazdigma asasan, “Xacu- toxalliisii -“Xaco”- soziliniin inco, azizlomo formasidir vo sair homin adi
0zlino toxolliis gotliirmiisdiir” (Soid Nofisi, 1928, s. 8).

Xacunun asarlorindon malum olur ki, onun biitiin usaqligi Kirmanin ziyali soxsiyyatlori, xiisuson
sairlor arasinda ke¢mis vo ustad miuollimlordon dors almisdir. Bir ¢ox todqigatgilar ona sairlik
ilhaminin usaqliqdan verildiyini geyd etmislor.

Xacu “Rovzatiil-onvar” asorinds “Kicik yasimda yuxuda gordiiytim bir molok vo onun tobiri”
hekayosindos tosvir edir ki, “ki¢ik yaslarimda, saba yeli asdiyi zaman vaqtimin ayinasinda safa var idi.
Miiallimimin sohbati ilhamimi gom dagidan riizgar kimi oyadirdi. Bir l6bat camalli (malaok) yuxuma
girdi va xabar verdi: Ey sirin sozli tuti! San maliki- siixondan olacagsan. 9qlin, kamalin géylora
biilond olacaqdir” (Xacu, 1991, s. 42).

Xacu ilk tohsilini Kirmanda almigdir. Daha sonra Said Niyaz Kirmaninin gostordiyi kimi, “O,
omriiniin mithiim bir hissasini, 20 ila yaxin dévriinii elm va tohsil almaq va dovrii hagqinda malumat
toplamaq maqsadila miixtalif saharlora sayahatlor etmaklo kegirmisdir” (Said Niyaz, 1991, 5. 18).

Soid Nofisi, Bastani Parizi, Hiiseyn Kuhi Kirmani, ©li Nozmi, Soid Niyaz Kirmani, Bilgeys
Quliyeva kimi alimlar sairin hoyatina vo dovriine dair aragdirmalarda onun Sorqin bir sira madoniyyat
morkozlaring, o ciimlodon, Mokka, Tobriz, Maraga, Isfahan, Siraz, Bagdad, Misr vo basqa sohorlora
sofor etdiyini, gorkomli sufilorlo goriisdiiylinii qeyd etmislor.

Qeyd etmok lazimdir ki, Xacunun osarlori homginin onun hoyati vo soforlorinin salnamasidir.
“Humay vo Humayun”da yazir:

MJJJML;‘}AIDJLE/‘}?
g 558 (S g G
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b (50 B0 (5] dadia p
(Xacu, 1991, s. 324)

Bir ahu kimi basin kamondoa diisiib,

Bu saharda na vaxtadak baglanacagsan?
Bu mohnatli yeri tork ela,

Dacls kanarini va Bagdad yolunu tut.
Hor gusadan dardina dorman isto,

Hor bir cesmadan su icmak isto.

Omriiniin gonc ¢aglarinda soyahatloro ¢ixan sair “Xomso”ya daxil etdiyi ilk mosnovisi “Humay
vo Humayun” da (1332) —“Bu mohnatli yeri tork ela; Daclo kanarini, Bagdad yolunu tut” (Xacu,
1991, 5. 324) sOyloyan sair Kobani ziyarat edib Bagdad sohorine golmis, burada dévriintin gérkomli
seyx va adiblari ilo goriigmiis, Bagdad odobi miihiti onun diinyagoriisii vo yaradiciligina miithiim tosir
gostormisdir. Oziiniin moshur “Risalatiil-Badiyo” osarinde “Qiidsiilruh kimi qiids alomins iz tutub
miiqoddaslorlo iilfat bagladigini vo hicaz mogsadilo “Iraqmn bdyiiklori ilo” sofare ¢ixdigini sdyloyen
Xacu Kirmani “G6vhornamo” asorinds gqeyd etdiyine asason, Bagdad sohorino hom “dini elmlorin
markazi” (Xacu, 1991, s. 246) kimi baxmis, hom do buranin tarixi, odobiyyat1 vo folkloru ilo do
yaxindan tanis olmusdur.

Xacunun soyahatlorini o dovriin magbul hadisasi kimi qabul edoan Soid Niyaz Kirmani qeyd edirdi
ki, onun yaxin vo uzaq soyahatlori iki sobab {iiziindon - elm vo tohsil almaq vo 6z dovrii, miihiti
haqqinda molumat toplamaq moaqsadi dastyirdi. Xacu bu dovrds padsahlarin sarayindak: sairlorin
icarisinda diggati colb edon modern sonatkarlardan biri idi, onu hom maddi cohotdon tomin edirdilor,
hom ds osarlorinin yayilmasina tominat verirdilor, belaca, 6z asorlorini asan torzds xalqa ¢atdira
bilirdi. Beloliklo, o, “Boyiikliik va izzat alda etmak iiciin dar miihitdon genis vadiya safor etdi, su
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icdiyi har cesmadan siiziiliib axdi va bu cahatlarina gora, istedadli zoka sahibi oldu, fikir va ideylar
veni oldu” (Said Niyaz, 1991, s. §8).

Azorbaycan alimi Bilgeys Quliyeva Xacu Kirmaninin hoyati vo soforlori haqunda yeni vo
ohomiyyatli molumat veroarok yazir: “Xacunun Kirmandaki hayati tamamilo hamar olmamigdir. Sair,
gortiniir, boyiik maddi ¢atinliklor yasayib, sahari haqqinda boyiik horaratlo danigsa da, buna
baxmayaraq, tez-tez taleyindon gileylanir, tez bir zamanda safora ¢ixmaq arzusunu bildirir”
(Quliyeva, 2010, s. 37).

Onu geyd etmak vacibdir ki, Xacu Kirmani 6zii soyahats can atmasinin bir sababini do miiqoddos
ziyarotgahlara sofor etmokds vo qalomini daha da piixtolosdirmok niyystinds oldugunu obrazli sokilds
“Rovzatiil-onvar” asarinda bels ifado etmisdir:

i (sl o AL o s g0

DY pm LR ] el
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(Xacu, 1991, s. 97)

Bagsima safar havasi diigmiisdii,

Va surat evindon kanara ¢ixdim.

Monalar daryasina iizdiim,

Oman sahrasinda ¢adir qurdum.

Getmoak azmi kénliimiin rahatligint ald,
Misiri galomim moani Sam yoluna apardi.
Konliimii miigaddas cana -
Quidsiil-haramda Xolilin atrina ehsan etdim.

Sair gozdiyi 6lkalorde insan comiyyatinin dord vo agrilari ils izlagmis, hagsizliq ve ziilmiin adalot
tizorinds tontonasini goriib konli qubar baglamis, bu diinyada odalst axtarmis, 6z yaradiciligini
dovriin sufi-humanist diinyagoriisii ilo zonginlogdirmis, asarlorinds ziilm vo adalatsizliyo qarsi koskin
etirazini bildirmisdir.

XIV asrdo ©Omir Xosrovdan sonra ikinci olaraq, Nizami “Xomsa”’sina cavab yazmis Xacu Kirmani
istedadi1 vo zokasina goro 6z miuasirlori arasinda segilon sonatkardir. Sairin miiasirlori - Xaco Salman
Savaci, Nasir Buxari, Tobib Sirazi, Movlana Miizoffor vo basqa sairlor moshur idilor. Ddvlotsah
Somargandi bu sairlori “Sultan Obu Soidin miiasirlori olan sairlor” adlandirirdi. Bu sairlor igarisinds
Xacu Kirmanidon basqa kimso Nizami Gancovi “Xomsa” sina biitdv sokildo nozirs, yaxud cavab
yazmaga girismomisdir. Onlarin arasinda Xacu Kirmaninin miiasiri Bagdad sarayia - Hiilaku xan1
Seyx Hosan Nuyana (1336-1356) vo onun oglu Sultan Uveysa yaxin olan Salman Savaci segilirdi.
Molumdur ki, Salman Savaci homginin Nizami adobi moktobina mansub sonatkardir. Onun “Xomsa”
movzularinda yazdigi “Foragnama” vo “Comsid vo Xursid” adli iki masnovisi molumdur. Sair mashur
“Comsid vo Xursid” osorini Nizami Goncovinin “Xosrov va Sirin” poemasina nozirs olaraq
yazmigdir.

Xacu Kirmaninin “Xomss” movzularina girigmasi onun tohsili vo soyahotlori ilo olagadar
hoyatinda bag veran toboddiilatlarla, miitalio dairasinin geniglonmasi vo elmi-falsofi vo dini biliklora
yiyalonmasi ilo six baglhdir.
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Xacunun Kirmani tork etmasi haqqinda “Divan "indaki beytlarda niimunalor digqati calb edir:

Wb ole S gl Ol s ls (SU
DB ol S G g gl saed gl p s
(Xacu,1995,s. 231)

Na gador, Xacu, Kirmanda ayagi bagh tab gatiracaksan,
Oyyub kimi basini ¢ixart va Kirmandan keg.
Yaxud:
R Gl e (5 900 253 dad sal 53 o
Aila S ) 282 (DR gl s
(Xacu, 1995, s. 254)

Xacunun 6z meyli tamam Iraq torafodir, magar
Kirmanindan 9yyub sabri ila xilas tapar?

Sair 1318-1336-c1 illordo Xuzistan vo Azorbaycana soyahot edir, Tobriz, Isfahan, Homodan
soharlorini gozir. Oradan Orobistana - Hicaza gedir. “Divan”inda yazir:

G R Wil 48 ) (S 4] s
Ciili i8S I S el sl als sa G0 s
S s A Ol s S (gl S 3
(Xacu, 19935, s. 180)

Bir kasin ki, azab i¢inda Oyyib sabri olmaya,
Kirman mohnatindan hazar etmasin, neca etmasin?
Bu marhalada indi ki, xazinadon asar tapmadi Xacu,
Bu viran monzili tork etmoasin, neco etmasin?

Xacu Kirmani 6z sayahstlorinde dovriiniin gorkemli sufi seyxlorilo goriisiir ki, bu da onun
diimyagoriisiiniin inkisafinda miihiim rol oynamis olur. Sairin miirsidiyyo torigotine monsub
oldugunu, Seyx ©bu Ishaq Kazeruninin miiridi oldugunu todqiqat¢ilar qeyd etmislor. Abdiirrazak
Tiirk “Orzurumun qondillori” oserinds Obu Ishak Kaziruni haqqinda molumat verarok yazir: “Ebu
Ishak kiinyesiyle ve Kazeruni nisbesiyle meshur olmustur. M.963, h.352 senesi Ramazan aymin
yvarisina rastlayan Pazartesi giinii Siraz civarindaki Kazerun kasabasinda diinyaya geldi. Miladi
1034, h. 426 Senesinde Kazerunda vefat etti. Kabri- serifleri oradadwr” (Abdirrazak, 2014, s. 288).
Xacu 6zii "Divan"inda Seyx Obu Ishaq Kazirunini yad edorok yazmigdir:

Ol dS 4S8 Glgdeal I G50 s
Gloe o 2g 0ijlesan il jf
CoogilS 8 et sl 53 i) JLaS
] g 82 ) (5 0dis Cius 4
(Xacu, 1995, s. 264)

Bir navazis gostar Isfahandan ki, yola diisiib
Bizim goz yasimizdan Iraq torafs cay axir.
Xacunun kamali-riitbasi o qadardir (artigdir)
Ki, bandalikda Obu Ishaqin bandasidir.

12



ELMI IS Beynalxalq Elmi Jurnal. 2026 / Cild: 20 Say:: 2 / 8-14 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2026 / Volume: 20 Issue: 2 / 8-14 e-ISSN: 2708-986X

B. Quluyeva “Xacu Kirmaninin “Samnamo” vo “Humay vo Humayun” poemalari” (2010)
monogqrafiyasinda ©bu Ishaq Kaziruninin toxalliislori, monsub oldugu sufi- Miirsidiyyo torigati,
Seyxin miiridi Seyx ©min ad-Din Mohammad Bolyani haqqinda, eloco do Xacunun 6z miirsidino
hasr etdiyi qosido vo torcibond hagqinda molumat verorok yazir: “Miirsidiyya ordenina vo onun
qurucusu olan Seyxa xtisusi hormatina géra Xacu Miirsidi nisbasini almigdir” (Quliyeva, 2010, s. 38).

Xacunun ikinci miirsidi olan Seyx ©Olaiiddévle Simnani (1261-1336) Kiibravilik torigotinin
miirsidlorindon olmusdur. Artiq qeyd etdiyimiz kimi, Xacu Simnanda, Sufiabad kondinds yasarkan,
Seyx ©Olaliddovle Simnaninin tolimi sayesindo ©Olovi goriislorine yiyslonmis vo bu seirlorindo
goriinmokdadir. Riibailorinin birinde “Hor kim ki, ©li Imrani ilo olsa, Xizr kimi dirilik suyuna catar”
soyloyon Xacu Kirmani JwSd) glia - adli Divaninda Hoazrat Oliys 70 beytdon ibarat qosido vo
“Kamalnamo” asorinds do ona ¢ox g6zal mozmunlu bir hekays ithaf etmigdir ki, miivafiq fasillords
bu hagda genis bohs etmisik.

Xacu Kirmani Koboni ziyarot etdikdon sonra Bagdad sohorino golir. 1331-32-ci illorde Bagdad
odobi miihiti sairin hoyatinda miihiim iz buraxmisdir. Burada dovriiniin moshur sufi seyxlorilo
goriismiis hoyatina vo yaradiciligina Bagdad odobi miihitinin mithiim rolu olmusdur. “Risalatiil-
Badiye”sinds iiziinii qiids alomina tutub. Miigaddaslarls iilfat bagladigini vo hicaz magsadils Iraqin
boyiiklorilo sofors ¢ixdigini séyloyir. Homoadan, Nohavond, Tobriz, Hicaz adlarini “Divan”inda tez-
tez iglodir. “Bu mohnatli yeri tork elo vo Daclo konarini, Bagdad yolunu tut”. Xiisusi qeyd etmok
lazimdir ki, sairin “Badiyo risalosi’nin elmi-tonqidi motni Tehran Universitetinin sorgsiinas alimlori
doktor Mohommad Sadruyi Miins vo doktor Mahnud Abidi torafindon hazirlanaraq 2020-ci ilds ilk
dofo Tehranda ¢ap olunmusdur. Sair “Badiyo risalosi”nds yazir:

g pad a0t g0 250
S K 5 cud 59000
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(Xacu, 2020, s. 20)

Moanim igim bahar yeli kimi,

Gecalari harza gazib dolasmagq oldu -
Gah Ocamdan Orab torafa yiiyiirmak,
Gah Orabdan Ocam sazi diizaltmak.

Xacu Kirmani “Xomso” halgasindan ilk mosnavisini- “Humay vo Humayun” 1332-ci ildo
Bagdadda golomo almisdir. Mohommaod Olcaytinin oglu, 9-cu Elxani hokmdar1 vo Xorasan valisi Obu
Soid Bahadir xana hosr olunmus bu osorin movzusu tirk xalq dastanlarindan alimmigdir.
A Krimskinin qeyd etdiyi kimi, Xacu Kirmani “50 yasina qador Hiilakilora (Elxanilara) sadaqatla
xidmat etmis va 1332-ci ilda, yoni Obu Saidin oliimiindan ii¢ il avval, 6ziintin romantik asarlorindan
birini Bagdadda ona hasr etmigdir” (Krimski, 1909, s. 103). Lakin Xacu Kirmaniys “Humay vo
Humayun” oasorini ©bu Soidin 6ziino togdim etmok nosib olmamis, ©Obu Soid Bahadir Xanin
Oliimiindon (1335) sonra Tabriza golon sair poemani onun xalofino - hakimiyyotdo olan Arpa xana
togdim etmigdir. Lakin az sonra Arpa xan 15 may 1336-ci ilds goatlo yetirilmisdir. Goriiniir, bu zaman
Xacu Kirmani halo Tobrizds imis vo Arpa xanin 6limiinoe morsiys hasr etmisdir.

Zobihulla Sofa Xacunun momduhlart vo madhiyys yazdigi hokmdarlar hagqinda molumat
vermisdir. Onun yazdigina asason, “Xacu Kirmani 6z dovriiniin padsahlarindan Sultan Obu Said
Bahadira (h. 732), ©Obu Saidin canisini Arpa xan Bugaya (h. 736), Calayiri hokmdar: Seyx Hason
Elxani va onun xanimi Dilsad xatuna (h.757), Calaladdin sah Masud Incuya (h.758) va onun qardasgt
Hormiiz hokmdar: Malik Qiitbaddina madhiyya yazmisdwr” (Zabihulla, 1980, s. 896).

Corun (Benderab-bas) hokmdari Hormiiz Tohomton bin Turan saha yazdi§i monzum bir
moktubdan balli olur ki, sair Tobrizdon sonra bu 6lkads do olmusdur. 1338-ci ildo Xacu votoni Kirman
sohorino doniir vo dmriiniin galan hissasini Kirman vo Sirazda kecirir. Xacu Kirmani “ Giil vo
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Novruz” moesnoavisini Sirazda mogol hakimiyyati illorinda, yoni ©bu Ishaq Incunun zamaninda, 1241-
ci ildo yazmusdir.

Seid Niyaz Kirmani vo Bastani Parizinin arasdirmalarina osasan, Xacunun Siraza, ©bu Ishaq
Incunun sarayma getmosi - “Obu Ishaqin vaziri va Xacunun homyerlisi Imamaddin Mahmud
Kirmaninin davati ilo olmusdur” (Said Niyaz, 1991, s. 22). Soyahotlorindon sonra saray miihitindo
yasamaq mocburiyyotinds qalan sairin dovriin h6kmdarlarina ithaflar etmosi tobiidir.

Sairin bu dovrdoki hoyat1 vo odobi miihitini sorh edorok Aqafangel Krimski yazirdi: “...Hafiz,
Ubeyd Zokani va Heydorin oldugu adabi dairads qoca Xacu Kirmani da maskunlasaraq yasamis va
onlarla birga madhiyyalar yazmigdir. Onlardan farqli olaraq, Xacu Sirazin fars — Miizafforilorin alina
ke¢cmasina qadar yasamadi, lakin bu siilaloni ¢oxdan taniyaraq toranniim etmis va miinasibatlori
qorumusdu” (Krimski, 1909, s. 104).

Molumdur ki, Elxanilor tonozziilo ugradiqgdan sonra, 1344-cii ildo hom Tabrizds, hom ds Sirazda
gorgin bir voziyyot yaranmigdi. Hakimiyyyot ugrunda koskin miibarizo gedirdi. “Seyx Hason
Elxaninin oliimiinii esidon amirlor Siraza yiiriisii toxira salib, Tobriza toraf iraliladilar. Onlar 1344-
cti ilin mart ayinda (Ziilgada, 744) Tobriza yaxwinlasdilar” (Piriyev, 1978, s. 57).

Homin dovrde yaranmis flirsotdon istifade edorak Sirazda hakimiyyoto fars Miizofforilor kecdi.
Artiq yaslannmis, saraydan basqa heg bir iimid yeri galmayan Xacu Kirmaninin son poemasi olan
“Govhormamo” (1345) oasorini Miizofforilorin voziri, Nizamimiilkiin naslindon olan Bohaoddin bin
Mahmuda tinvanlamasi zaruri bir haldir.

Natica

Monbolarin vo tadqigatgilarin verdiyi malumatlara asason, Sorqin boyiik filosofu vo sairi Xacu
Kirmani 1352-ci ildo Sirazda vofat etmisdir. Onun qobri Isfahan ilo Siraz arasinda yerloson
Allahuokbor bogazindadir. Oziiniin sdyladiyi kimi, “Nizami Goncavinin sirin kolamli sagirdi” olan
Xacu Kirmaninin ecazkar sonati diinya moadoniyyatinin s6z xozinasindo daim yasayacaqdir.
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Indaliis 9mavi Dovlatinds Sarq-Qarb madaniyyatinin
vohdati va comiyyat dayarlari

Xiilasa

Orob fothlori vo Islamin yayilmasi naticesinde miisolmanlar miixtolif modoniyyatlorlo
qarsilasaraq elmi vo iqtisadi inkisafi togviq etdilor, xiisuson do ©Ondoliis dovrii bu irsliloyiso mithiim
tohfalor verdi. III ©bdiirrohman vo II Hakim dévriinde ©ndoliis ©movileri dovleti Islam ve Qorb
modoniyyatlorini birlosdirorok elmi inkisafin zirvasino ¢atdi. Maoktoblor vo kitabxanalar, xiisusilo
Qurtuba (Cordoba), Garnata (Qranada) vo Isbiliya (Sevilla) soharlorinds tosokkiil etmis memarliq vo
sonat niimunalari, elm va tohsil markazlori shamiyyatli rol oynadilar. Bu dovrds torciims faaliyyati
Qoarbds Renessansin baglangicini qoyaraq Sorq vo Qarb elmlorini birlogdirdi.

Ibn Bacco vo Ibn Riisd kimi filosoflar falsofi diisiincoyo yeni yanasmalar gotirarok hom Islam
diinyasima, hom do Qarba boyiik tosir etdilor. Ibn Riisdiin Aristotel tofsiri vo folsofa ilo dini birlosdiron
yanasmalar1 Qarb falsofasindo miihiim yer tutdu. Eyni zamanda Ziryab musiqi sahoasinds yeniliklor
edorak ©ndoliis modaniyyatini zonginlosdirdi vo musiqi tadrisini togkil edarok Avropaya boytik tosir
gostordi.

Ibn Xaldun iso tarix folsofasino dair orijinal yanagmalar gotirorok comiyyatlorin inkisafini vo
sosial alagelorini izah etdi, “asabiyys” anlayisini irali slirorak comiyyatlorin giiciinii sosial bagliligla
olagoalondirdi. Onun Miigaddima asari tarix vo sosial elmlor ii¢lin ohomiyyatli bir tomal oldu. Bu
boyiik miitofokkirlor hom Islam diinyasinda, hom do diinya tarixindo dorin izlor buraxmis vo
maodoniyyatlorin qarsiliql tosirine zomin yaratmigdir.

Acar sézlar: Ondaliis Omavi Déviati, Sarq va Qarb falsafssi, Ibn Riisd, Ibn Bacca, Ziryab, Ibn
Xaldun
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The Unity of Eastern and Western Cultures and Social Values in the
Umayyad State of Andalusia

Abstract

Muslims were introduced to different cultures as a result of the Arab conquests and the spread of
Islam, promoted scientific and economic development; the Andalusian period, in particular, made
significant contributions to this progress. The Umayyad Caliphate in Andalusia during the reigns of
Abd al-Rahman IIT and al-Hakim II united Islamic and Western cultures and reached the peak of
scientific development. Schools and libraries, especially architectural and artistic examples, science
and education centers that developed in cities such as Qurtuba (Cordoba), Garnata (Granada), and
Ishbiliya (Seville), played an important role. During this period, translation activities brought together
Eastern and Western sciences, marking the beginning of the Renaissance in the West.
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Philosophers like Ibn Bajjah and Ibn Rushd introduced new approaches to philosophical thought,
having a profound impact on both the Islamic world and the West. Ibn Rushd’s interpretation of
Aristotle and his approaches that united philosophy and religion have held an important place in
Western philosophy. Ziryab also enriched Andalusian culture with his innovations in music and had
a great impact on Europe by organizing music education.

Ibn Khaldun brought original approaches to the philosophy of history, explained the development
of societies and social relations, introduced the concept of “asabiyya” (group solidarity), and linked
the strength of societies to social cohesion. His work Mugaddimah (Introduction) became an
important foundation for history and social sciences. These great thinkers left a deep mark on both
the Islamic world and world history and led to the interaction of cultures.

Keywords: Umayyad State of Andalusia, Eastern and Western philosophy, Ibn Rushd, Ibn Bajja,
Ziryab, Ibn Khaldun

Giris

Orab fathlori vo Islamm yayilmasi ilo miixtolif cografi sivilizasiyalarla qarsilasan miisolmanlar
idars etdiklori orazilordos xalglarin modoniyyatindan, ononalorindon faydalanib, elmi, iqtisadi, ictimai
iroliloyisloro miivoffoq olub, miihiim baslangiclara, imumbosori nailiyyotlors, intellektual inkisafa
zomin yaratmuslar. Islam qalibiyyotlorinin son morholosi Ondoliisiin fathi ilo alagelondirilir. Borbor
osilli Tarix ibn Ziyad 711-ci ildo Sabtah (Ceuta) limanindan Ispaniyanm conubuna, Avropanin Araliq
donizina uzanan ii¢ yarimadadan birina — ibera, daha sonra Cabol-i Tarix adlanacaq bdlgoys dogru
yola ¢ixmuis, yeni bir dovriin, bas veracok bdyiik tarixi tobaddiilatlarin, parlaq hadisalorin salnamasini
yazmisdir. Yaranan bu dovlotdo miixtolif comiyyatlorin, forqli ononolorin, moadoniyyatlorarasi
olagolorin, miisolman-xristian zokalarin bilik va tacriibalori ilo banzarsiz, intellektual bir birliyin asasi
qoyulmaqda idi. Ispaniyada 6nce “Valilor Dévrii” (Asru ol-Viilat 711-755) ilo bargorar olan ®mavilor
dovlati “arab comiyyatinin qizil dovrii”no, mithiim elmi vo modoni taraqgqilorin bas verdiyi bir zamana
tosadiif edir. Mosriq, Mogrib vo Ibar (Aybiria) modeniyyat baglari ilo Qurtuba (Cordoba), Garnata
(Qranada) v Isbiliya (Sevilla) soharlorinds tosokkiil etmis memarliq vo senat niimunolori, yaranan
kitabxanalar vo elmi faaliyyatlor énca Ispaniyada miisolmanlarin hakim oldugu bdlgalara, sonra
todricon Qorb diinyasina tosir etmoya baslamisdi (Yildiz, 2023, s. 294).

661-750-ci illorde ©mavilar (al-Omaviyyun) hakimiyyatinin ikinci yarisinda — Yaxin Sorq daxili
¢cokismolorlo calxalandigr bir dovrdo iqtidar oleyhino baglayan iisyanlar ©Omaovilorin siiqutu,
Abbasilorin hakimiyyato galmasi ilo naticolonir. Yeni iqtidarin ilk xalifasi — Obii al-Abbas as-Soffah
Omovilor xanadaninin biitiin tizvlerinin 6ldiiriilmasini amr edir. Bu gatliamdan qurtula bilon X Omaovi
xolifasi Hisam ibn Obdiilmolikin novesi, Miiaviys ibn Hisam oglu ©bdiirrohman 6nco Ispaniyaya
s1ginir, az sonra barbar va orab birliklori ilo ©movi valiliklorinin idars etdiyi bolgoya yiiriis edib, 756-
c1 ildo Ondoaliis ®movi Dévlotini qurur. Bu — Iber yarimadasinda gergokloson fothlorden sonra
yaranib, 1031-ci ilo godor miistaqil dovlot olaraq 6z varligin1 davam etdiron miihiim bir dévriin tarixi,
silinmaz izidir.

Ondoliis xilafatinin on parlaq dovrii III Obdiirrohman (912-961) va Il Hakimin (961-976) iqtidar
caglari ilo anilir. Islam tarixindo 632-ci Rosidi Xilafatinin (Hulofa-yi Rasidin) ilk dérd xalifasinden
birincisi olan ©bu Bokrdon sonra “xolof” titulunu qazanmis Abbasilor, Ondoliis Omovilori vo
Fatimilor do 6z adlarin1 tarixo yazmis oldular (Giimiis, 2023, s. 8).

IIT O©bdiirrchman vo II Hakimin iqtidar1 dovriinds bu torpaglarda moadoni vo elmi foaliyyatlor
stiratlo artirdi. Artiq ©ndoaliis ©mavilarinin paytaxti olan Qurtuba Bagdad kimi ictimai shomiyyatli,
miihiim bir modeniyyat morkozino ¢evrilirdi. Mogribden Sabtah limani ilo Ispaniyaya yerloson
modoniyyat koklori dnco Hicaz, Misir, Simali Afrika, daha sonra Yaxin vo Orta Sorqdo elmi
biliklorin, incasonat va ticaratin morkazi olan Iraq, Bagdad sivilizasiyalarina niifuz edir, zamanla tarix
sohnosinds iz qoyurdu. Ondoliis Omoavileri yalniz Islam madeniyyatina mensub elm gaynaqlari ilo
kifaystlonmir, godim yunan vo Roma modoniyyati — memarliq, rossamliq sahslori ilo maraqglanir,
korpii, bina, dasdan horiilmiis tag vo qilibbslorin insasinda bu xalglarin tacriibe nailiyystlorinden
yararlanirdilar (Ozdemir, 2012, s. 9).
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Cografi, etnik, dini vo modoni kdklori ilo ham Islam modoniyyatinds, hom do Avropa qitaesindo
unudulmaz izlor qoymus Ondoliis alimlori bu torpaqlarda onlarla birgo dmiir siiron Hind vo Zoardiist
bilicilorinin bilik vo bacarigindan faydalanib, Sorq-Qorb madoniyyatinin vohdotini, comiyyat
doyarlorinin sintezini yarada bildilor. Ictimai inkisaflarla Iberiyada mohsuldar tofokkiir foaliyyoti —
tarix, cografiya, odobiyyat, dil, tibb, astronomiya vo riyaziyyat, musiqi kimi elmlor bdyiik ugur
gazandi, yeni nazari fikirlor axtarisi, elmin totbigi miiddoalar1 genislondi (Ozdemir, 2012, s. 10).

Avropa tarixg¢ilorinin “qaranliq dovr” kimi sociyyslondirdiyi bu zaman dilimindo Ondsliis
Omoavilor Dovlati I Hakem (©mavi xalifasi — Marvanilar) torafinden idaras olunur, “qizil dovri”niin
ugurlari ilo taninirdi. ©ndsliisds xristian kralliglart ilo baglanmuis siilh sazisi vo qanunlarini miihafizo
edon II Hakemin iqtidar1 dovriinds insaat vo kond tosorriifati foaliyyatlori giiclonir, elmin, modaoni
inkisafin osaslar1 qoyulurdu. Serq vo Qorb diinyasiin niifuzlu tohsil ocagi — miixtslif dil, din vo
modoniyyat ayrili§1 olmadan yiiksok maariflonmo mogsadilo insa edilmis Qurtuba modrasasi II
Hakemin miitoraqqi islahatlarindandir. Bu sohardo Bagdad vo Qahirs ilo ragabot aparacaq mohtosom
bir kitabxananin tosis edilmosi, Bagdad, Sam, Qahiro vo Iskondoriyyoyo xiisusi miitoxossislor
gondorib, oradaki bilik qaynaqlarinin vo onlart todris edon alimlorin bu kiitlovi elm morkazins —
Qurtubaya gotirilmosi yeno I Hakemin Ondsliis madoniyyatino boxs etdiyi tohfolordondir (Yildiz,
2023, s. 16, 295).

Omovilor dovriindo Ondosliisdo elms verilon diqqot vo 6nom tohsil faaliyyatini — bilik, bacariq,
doyar vo inanclar inkisafini tomin etmis, onu ¢ox miihiim soviyyoys catdirmisdir. Islam dininin
borgorar oldugu Yaxin vo Orta Sorqdo togokkiil etmis folsofo, riyaziyyat, kainat elmlori, tarix vo
musiqiya duyulan bdyiik maraq Qurtuba alim vo miitoxassislori torafindon doa toqib edilir, bélgonin
bilik anlayislar1 genislonirdi (Boliikbasi, 2024, s. 119).

Qorbds kilss xadimlori, zongin vo zadogan insanlar arasinda oxuyub yazanlar olsa da, elma, biliys
hovaos kifayot qodor asagi idi. Ondsliis Omovilor iqtidart dévriindo miisalman moktoblorinin tohsil
soviyyasi hortorofli tomin edildiyi ii¢iin Ispaniyada savadli insanlarm sayr Avropanin digor
bolgoalorindan xeyli yiliksok idi. ©ndasliis madrasalori oxumaq arzusunda olanlara miiasir universitetlor
kimi xidmaot edir, qadinlarin da tohsil ala bilmasins sorait yaradirdilar. Burada tohsil ii¢ morhalo —
tohsil asaslarinin qoyuldugu ibtidai tahsil, oxu-yazi dovrii; dini vo humanitar elmlorin tomal soviyyads
todris olundugu orta tohsil dovrii; bir vo ya bir ne¢o saho iizro ixtisaslagmani tomin edon ali tohsil
dovrii ilo hoyata kecirilirdi (Boliikkbasi, 2024, s. 120).

Qorb alimlori miisalmanlarin madani va elmi aragdirmalarina yardim etmok mogsadils bir ¢ox
yazili asarlorin torclimolorindo miistorok calismalar hoyata kegirir, orob dilinds golomo alinmis ilkin
motnlori Siciliya (Siqiliya), Toledo vo Kordoba sohorlorinin elmi morkozlorinds latin dilino
cevirirdilor. iber yarimadasinda elmi-todgiqat va torciimalora son doraco hassas yanasan filosof, sair
vo musiqici soxsiyyati, eloco do kraliyyot qirastxanasinda tarix, hiiquq sahosindo soslondirdiyi
diistinco vo bilik TUstiinliiyli ilo taninan Kastiliyali X Alfonsonun (1221-1284) ©Ondoliis
sivilizasiyasiin osasini togkil edon elmi asorlorin latin vo digor Qoarb dillaring ¢evrilmasinds omayi
danilmazdir (Yildiz, 2023, s. 296).

Tadqiqat

Ispaniyanm elm vo modoni hoyatinda iz qoyan Ondoliis sivilizasiyas1 6ziinamoxsus qurulusu ilo
dork edilir, Yaxin Sorqdon vo Avropadan 6z sahalorinin miitoxassisi olan alimlor Ondaliisdo galir,
burada tosokkiil etmis doqiq elmlori, iqtisadiyyat, siyasi, ictimai vo falsofi biliklori, elmi tocriiba,
omoli vo nazari diisiincoalori ilo zongin olan kitabxanalarda ¢aligirdilar. Zamanla Sorq modoniyyatinin
ilkin manbalari, “Beyt-ol hikmo” torclimo markozindo yazilmis risalolor, nozori mithakimo vo sorhlor
yavag-yavas Ondoliis kitabxanalarma intiqal edir, elmi inkisaf morhalslori miioyyonlasirdi. Mévcud
vaziyyat — miicorrod molumatlarin, amoali faaliyyatlorin, imkan vo tosobbiislorlo oldo edilon elmi
calismalarin gercoklosdiyi qirastxanalar Ispaniyada da kitabxanalarin qurulmasma zomin yaratmis
olurdu. Tadricon elmi saholorin genislondiyi Kordobada kitabxanalar qurulur, kitab sonati ilo bagh
motnlori torclima edan, olyazmalar1 kogiiron, matnlori yazib, kitablar1 cildloyon pesoalor yaranirdi
(Boliikbasi, 2024, s. 121).
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Islam alimlori torofindon “hikmot vo fazillik ocaginda” aparilan sorbost elmi todgiqat vo
torciimolorlo arsays golon godim yunan monbalori, miifassal sorh vo torciimoalor daha yaxsi anlasilmasi
ticiin Qarb dillorins ¢evrilirdi. Ondaliis kitabxanalarinda bilik, tohlil, talim sistemi ilo torciima olunan
Aristotel (Aristu), Evklid (fiklides), Platon (Aflatun), Ptolemey (Batleymus) traktatlari Qorb
diinyasinin elmi faaliyyatlorini siirotlondirir, orta osrlor vo reform arasindaki yeni dovriin —
Renessansin osaslart qoyulurdu (Boliikbasi, 2024, s. 121).

Abbasilor xilafati ils idars olunan Yaxin vo Orta Sorqds “adob” vo ona yaxin adobiyyat ndvlori
ilo yanasi, musiqi sahasinds do nozari diisiincolor inkisaf etmokdos idi. Bu tarixlordo golomo alinan
odobi vo musiqi risalslori biitiinlitkdo sonat nozoriyyasinds bas qaldiran sorgularin elmi tohlillori ilo
gercoklasirdi. IX yiizillikds sifahi arab ananslarindon uzaqlasib, yeni tacriibalorls tokmillagon “adab”
bir ¢ox elmlorin bas qaldirmasia zomin yaratmis oldu. ©vvallar yalniz ilahiyyat va falsofs biliklori
diizonli yaz1 iislubu ilo satirlors kdogiiriiliirdiise, corayan edon yenilonmolorin tosiri ilo artiq badii
adobiyyat vo musiqi matnlari do 6z xiisusi tosirini ortaya qoya bilirdi.

Ondoliisda iso xalqin galbina yol tapan, orab dil qaydalarina ¢ox da 6nom vermayan, yerli sivo vo
toloffiizlo badii yaradiciliq xiisusiyyatlorini niimayis etdiron “aodob” — yerli sairlor torofindon “zocol”
(xalq seiri) adlandirilmigdi. ©ylonco moagsadils xalq maclislorinds zacol oxunsa da, saraylarda musiqi
miisayioti 1lo soslonon mahnilar iki asas badii elementi ehtiva edon “miivogsah” seir {islubu ilo
yazilirdi. Zamanla “miivogsah” motnlori ilo oxunan bastolor Qorb dillorino torciimo olunur vo
Ispaniyada bdyiik zovqlo dinlonoen bu seir ndvii XII osrdo fransiz modoniyyatino do sirayat edib,
seirlorin musiqi ilo oxunmasina maraq yaradirdi.

Ondoliis idaragilori foth etdiklori torpaqlarda daimi qalmalarinin siyasi vo harbi sahads oldugu
kimi, elm, moadoniyyat va tohsil sahalorindo do qazanacaqlari ugurdan vo hoyata kegiracoklori tomalli
foaliyyot vo inkisafdan asili oldugunu bilirdilor. Toskil olunan elmi soyahatlor, ticarat, yenilik¢ilik vo
mohsul alig-verislori kimi foaliyyatlori ilo oandsliisliilor todricon he¢ taninmayan Kordobani Qarbin
Bagdadina cevirdilor (Ozdemir, 2012, s. 48).

Omavilorin yaratdigr ©ndoliis tolim sistemini togkil edon rihlo (kdg, elm yolgulugu) — tohsil
soyahoti meydana c¢ixdi. Elmi s6hrati olan sohorlor ondoliislii tolobolor tigiin tohsil vo tocriiba
mokanma c¢evrildi. Ondsliisiin tohsil morkazlori olan soharlords, uzaq boélgolords tohsili
genislondirmok mogsadi ilo soforlor togkil olunur, “rihlo” vasitasi ilo Sorqin elmi biliklori Ondsliisdon
cox-¢ox uzaqlara yayilirdi.

Omirlik vo Xilafot dovriinds ali tohsil morkazlorindon on 6nomlisi Qurtubada insa edilon “Boyiik
Mascid” idi. Minlarls tolobanin tohsil aldig1 bu mascid bir universitet kimi ©ndaliis tohsil sisteminin
osast sayilirdi.

Elm vo tohsilin morkozdon oyalotloro yayilmasi ilo ©Ondoliis ali tohsil miiassisolori say vo
keyfiyyotco artmaga baslayib, Ondosliis ©movilori dovriindo (756—1031) Qurtuba; Miilu'k ot-Tovaif
(Bayliklor) dovriindo (1031-1090) isbiliya, Tuleytula, Sarakusta, Meriye (Almeria), Batalyevs (al-
Bosornal), eloco do Kordoba; Miirabitlor (1090—1147) dovriinds ise artiq Garnata bir elmi cazibo
morkazi olub, Ondsliis comiyyatinds ali tohsil miisssisalorinin bir pargasina ¢evrilmisdi (Boliikbasi,
2024, s. 122).

Kastiliyan1 garanliqdan ¢ixarmagq lgiin tohsilli, sonotkar vo dindar ohali yetisdirmok istoyon,
miisolman alimlorinin elmi arasdirmalarina diqqoet vo doyer veron “Miidrik Alfonso” Ispaniyanin
Murcia goharindo bir moktob (madraso) tosis etdi. Bu moktobdo mantiq, miithandislik, falsafa, tibb,
riyaziyyat vo musiqi kimi miixtolif elmlor todris olunurdu. Madrosonin ©Ondasliis tohsil sistemino daxil
edilmosinin osas sobobi Ondoliis moadoniyyoatinin toplanib, miisolmanlarin niifuz vo tosiri ilo
genislonmasi idi. Olkonin an bdyiik sohari olan Murcia Ondaliis Islam hakimiyyati dévriinde miihiim
elm morkozino ¢evrilmisdi (Yildiz, 2023, s. 300).

Ibor yarimadasinin conubunda, Araliq donizi sahilindo “Cabalfaruh” adli topenin yiiksoldiyi
korfoz konarinda yerloson Malokada (Malaqa) Boni Ahmar (Nosrilor — 1238-1487) hakimiyyati
dovriinds “Maloka Madrasasi” insa edilmisdi. Nosrilor zamaninda bu sohar ikinci paytaxt kimi
foaliyyat gostorib, bolgonin elm, iqtisadiyyat vo ticarat morkozins ¢evrilmisdi.
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Tunis sorhadlorinin Kayruan bolgasindo dogulub-boyiiyon Fatima ol-Fihri (6. 880) do 859-cu ilda
Magribin Fas sohorinds ol-Qaraviyyin madrosa-mascidini, dovriin mithiim tohsil ocagi hesab edilon
bilik morkozini yaratmisdir. Bu hadiso ibn Abu Zor ol-Fasinin (8. 1316) Ravd al-Kirtas adlanan
bohslorinda yer almagdadir. Onun yazdig1 bu moshur vo niifuzlu macmuads Simali Afrikada méveud
quruluslarin alage vo miinasibatlorinden, Magribda (Morakes) taxta ¢ixan ilk Islam xanadani Idris ibn
Abdullahdan, Ondsliisdo hoékm siiron borbori xanodanliglar1 — Murabitlor, Muvahhidlor vo
Marinilorin tarixi donamlorindon, onlarm iqtidar dévriinds vaqe olmus hadisslarin toforriiatlarindan
s0z edilir (Boliikbasi, 2024, s. 123).

Daha iroliloyon tarixlordo, 1349-cu ildo Bon-i Ahmar (Qizilogullar1 — Nosrilor) Dovlotinin
morkazi olan Garnatada ©bu ol-Haccac 1 Yusif ol-Miioyyad-Billah tosobbiisii ilo tosis edilon
“Madrass al-Yusefiyya” iimumilikdo Garnata ©mirliyinin (1232-1492), Ispaniya torpaglarinda son
miisolman dovlstinin olamstdar tarixi, Ondsliis sivilizasiyasmin silinmaz nisanslorindondir. Bu giin
Go0zal Sonotlor Akademiyasi adlanan bu tohsil ocagi “Madraza Qranada”da bir zamanlar gonclors
tibb, kimya, falsofs, astronomiya vo dini elmlar iizra tohsil verib, dyronmo prosesinds bilik, bacariq,
doyoar, inanc vo vardislorin qazanilmasini talqin etmislor. XVI asrin sonlarinda Osmanlilar da Honofi
tolimini yaymaq, ‘“ol-mohad” oqidosini genislondirib, Hafsid maodrasalorindon, onlarin
tocriibalorindon yararlanmaga basladilar. Bunlardan on o6nomlisi “Madrasa ol-Yusefiyya” idi
(Boliikbasi, 2024, s. 124).

Garnatada osrlorlo ozomotini qoruyub saxlayan “©l-Hamra” saray1 da 6z dévriiniin on miihiim
kitabxanasi olaraq osalotini miithafizo etmokdadir.

Bu moqamda Intibah, yenilik vo cografi kosflora tdhfo vermis, fundamental elmi todqiqatlari ilo
Ondoliis madoniyyatinin inkisafinda miistosna xidmatlori olan, bacariq vo diisiincaloari ilo forglonib,
haqiqatlari s6ylayan ilk Ondsliis miitafokkir va filosoflarinin faaliyyatlorindon s6z etmak istordik.

ondoliisdo ilk miisolman filosofu kimi taninan Muhammad ibn Yohya ibn os-Saiq ibn Bacco (0.
1138) asrlorlo davam edocak bir anonsnin tomalini yaratmis, 6ziinden sonra golon daha iki filosofun
(Ibn Tiifeyl vo Ibn Riisdiin) rasionalist diisiincalorina isiq salmisdir (Akyol, 2011).

Yasadig1 dovrdo bas veran siyasi, ictimai vo madoni dayisikliklora lageyd qalmayan Ibn Bacconin
doguldugu doqiq tarix bolli olmasa da, 1077-ci ildo Ondoliisdo miisolmanlarin hékm siirdiyii
Saraqustada (Zaraqoza) tucibilar siilalosindo diinyaya goz agdigi ehtimal edilir.

XI asrin birinci riibline qodar Saraqustani idars edon arab asilli tucibilors monsubiyyatils bilinan
Ibn Bacca goncliyini dogma torpaqlarda kecirmoklo ononovi fonlor iizro tohsil almis, daha sonra
lishbiliaya gedib, dovriin taninmis alimlori ilo folsofa, fizika vo astronomiya iizro bilgilorini artirib,
oziinii elmi todqiqatlara hosr etmisdir. Hagqinda so6z edilon monboalorda Ibn Bocconin siyasot vo
folsofa saholorindoki tistlinliiyli ilo yanasi, seir vo musiqido do 6ziinoxas, hossas, montiqli diisiincalori
ilo se¢ildiyine isars edilir (Koéroglu, 2022).

Orta osrlor tarixini golomo alan bibliograflarin geydlorindo onun riyaziyyat vo astronomiya
fonlorino olan heyranligindan savayi, uzun gévdosinds sos tellori dasiyan lafta vo ud ifagiligindan,
sairlor divaninda soyladiyi qoazsllorin vozn vo qafiyesino, ifadslorin balagot vo fasahat qanunlarina
diqgot yetirmosindon bohs olunur. ibn Bacconin bacariq niimayis etdirdiyi basqa bir saho iso cox
doyarlondirdiyi tibb idi.

Ibn Baccodon tohsil alib, ustadinin rasional diisiincolorini daha genis todqigatlari ilo davam etdiron
Ibn Tiifeyl risalolorindo molum dovro qodor ©ndoliisdo folsofi intizamla yetismis ibn Bacconin
oldugca miidrik bir varliq oldugunu, lakin vaxtsiz 6liimii ilo daha miihiim slyazmalarinin mahdud
cevralords yox olmasini qeyd edir (Koroglu, 2022, s. 1680).

Ondoliisds Ibni 0s-Saiq, Qarb adobiyyatinda iso Avempace olaraq anilan Ibn Bacca zongin folsofo
miihitinds boyiiyiib, Sorq vo Qarb monbalorini yronmak imkan1 gazanmisdir. Aristotelin (6.e.0. 322)
osorlorini tadqiq edib, dyrondiyi kimi, islam diinyasinin bdyiik filosofu, ikinci miiollimi — Forabidon
(6. 950) do eyni dorocodo bohrolonmisdi. Islam falsofosinin vo Messai (peripatetik) ononasinin
davamgisi olan Ibn Bacca Islam falsofasinden aydinlandigi kimi 6z diisiincolarilo Qarb falsofasinin
maariflonmasino do tosir edo bilmisdi. Boyiik filosof bir orta ¢ag miitofokkiri kimi folsofonin biitlin
saholorina meyil etso do, onun rasional tofakkiir metodunun hom Islam, hom do Qorb diinyasinda
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diqqgot ¢okib, gobul olunmasinin asas sobabi tobist folsafasi iizra faaliyyati vo bu sahays gotirdiyi
yeniliklor idi (Mastimi, 2020, s. 291-3006).

fbn Bacconin bdyiik maragi olan folsofa arasdirmalarinda insan-varliq mofhumunun ii¢ dorocoesi
— cismanilik (maddilik), monaviyyat vo rasionalliq saviyyalori miioyyan edilmisdir. Onun tabiri ilo,
insan soadoto yetismok istoyirso, ilk iki morhoaloni basa vurub, soy vo diqqetini son doraco
comlomolidir. Insan cismani horokoti (davranislart) ilo maddi varligmi yaradir, ruhani omollori ilo
sorofli bir mogama yetisir, oqli diisiincolori ilo ilahi keyfiyyotlor qazanir (Erkogoglu vo Arslan, 2009).

Inb Bacco haqqinda olan bohslorde miixtalif dévrlorde ondan dors almis talobalorindon, 6zallikla
Ondoliisdo elmi saholorda faaliyyot gdstoron Ibn ol-Imamdan séhbot edilir. Monbolore gora, ibn
Bacconin asarlori mohz onun sonsuz omaklori sayossinds glinlimiizo golib ¢catmigdir (Aydinli, 1991, s.
208).

Ibn Bocconin siyasi, montiqi vo metafizik tohlillorini isiglandiran on miihiim — “Todbir ol-
Miitovahid” vo onun kimi s6hrot qazanan “Risalot al-Vada”, “Kitab on-Nofs”, “Risalot ol-Ittisali ol-
AKI bi ol-insan”, “B1-Vukuf alo" al-Akl ol-Faal”, “Fi ol-Gayoti ol-Insaniyys”, “Fi al-Vohdo vua l-
Vahid”, “F1 es-Saadati ol-Modoniyye vua os-Saadati ol-Uhraviyys”, “Kitab on-Nabat”, “Kitab ol-
Kavn vua ol-Fosad”, “Sarhu li Kitab os-Soma ot-Tabii”, “Irtiyaz fi Tasavvuri ol-Kuvve al-
Miitohayyilo vua on Natika” asorlori onun miicorrad diistincalori, folsofi tolimloridir.

Qeyd edok ki, Ibn Bacconin musigi ilo baglh todgiqgatlarinda giiniimiizo qodor golib ¢atmus iki
sorbast movzu — “Kitab an-Nofs”in V boliimiindo “Sos” (esitmo, sos tonzimi vo keyfiyyotlo bagh
tovsiyalor) vo “Olhan” (nagmolor) adli mévzulardir.

Ibn Boccanin ayri-ayri elm saholorini isiglandiran Aristotel vo ol-Forabi traktatlarma ithaf etdiyi
tofsirlori, montiq, bilik nazoriyyosi, oxlaq vo siyasi diislinco ilo bagli boyanlar1 bir torofdon antik
falsofs irsini dork edib, sorh etmo qabiliyyatini {ize ¢ixarsa da, digor torofdon 6z dévriinds hals do
hollini tapmayan qeyri-miioyyonliyin yeni prizmadan holl etmok soylorini ortaya qoymusdur
(Koroglu, 2022).

Onun siyasi vo oxlaqi fikir sahasino verdiyi on digqotgokon foaliyyatlorindan biri Platonla (6.e.9.
347) baslayib, Forabi tosiri ilo tokmillogon siyasi baxislart — “hoqiqi seadot yalniz miikommal
dovlatlords olur” kimi folsofi mithakimalori 6z sorh iislubu ils inkisaf vo hall etmoya ¢alisdigi “Todbir
ol-Miitovohhid” adli layihosidir (Uyanik vo Akyol, 2017, s. 19).

Ondoliisdo 6z ddvriina godar elmi vo falsafi faaliyyatlorin inkisafini arasdiran Ibn Tiifeyl (6. 1185)
“Hayy bin Yakzan” falsofi romaninin miiqaddimasinds bu fikirlari paylasir: “On-Dulusda montiq vo
folsofo genis yayilmadan ovvol buradaki motobor insanlar biitiin dmiirlorini etiqadla kegirirdilor.
Onlar bir ¢ox riyaziyyat elmlori ilo mosgul olub, bu sahodo kamilliyo ¢atsalar da, hiidudu asa
bilmirdilor. Zamanla riyaziyyat elmlorino bir az montiq olava etdilor, fogot miikkommolliyo ¢atacaq
qodar yiiksalo bilmadiler. Daha sonra golonlor folsofoni dadsalar vo hagigoto yaxin olsalar bels, ibn
Saiqdon daha giiclii, daha saglam montigo yetison kimsa olmadi”.

Ondoliisiin iki énomli filosofu (Ibn Bacco vo Ibn Tiifeyl) bir ¢ox sorqsiinas alimlor torafindon
folsofonin miixtalif istigamatlori ilo halo do toadqiq edilmokdadir. Elm vo ruh nozoriyyaesi, talim vo
tobiot folsofasi, metafizika vo siyasi diisiinco kimi bir ¢cox saholors ilkin tohfalor verib, dovriin
intellektual vo siyasi iqlimi ilo ayaqlasan, Qarb diisiincesi vo Islamdan sonraki rasional elmlorin tosiri
ilo varligin haqigot-gercoklik tolimlorini, torif vo mithakimalorini 6z mentiq intizamu ils isiqlandiran
bu iki “feylesiif” — “hikmot sevon”lorin yaradicilig1 yiizillor kegso do, yenidon todqiq edilmokdo,
yenidon 0yronilmokdadir.

Obu Bokr Muhammad ibn Obdiilmoslik ibn Muhammad ibn Tufail sl-Kaisi ol-Ondasliisi (6. 1185).

fbn Tiifeyl 1492-ci ilo qodor Garnata omirliyi, yaxud Boni Ahmar (Qizilogullar1) dévlatinin
morkazi olan Qranadada, Vadi ol-As (Quadis) gasabasinde dogulmusdur. ibn Tiifeylin tohsil hayati
haqqinda otrafli molumat olmasa da, onun dini elmlorlo yanasi, tibb vo folsofoyo maraq gostormasi
haqqinda olan gergoklor arasinda yer alir. Oxuyub diisiincolorini bildirdiyi, bazon hatta miithakimo
etdiyi falsofi risalolor igorisindo Ibn Baccoya aid olanlar yaradiciliginda xiisuson miihiim yer tutur.

Gonc yaslarinda tobib, az sonra corrah kimi calisdigi Garnatada dovlot rosmilorinin digqotini
¢okon Ibn Tiifeyl 1154-cii ildo Ispaniyanin Simali Afrika ilo baglantisinin bir pargasi olub, elm,
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madoniyyat vo ticarat morkozlori ilo taninan iki 6nomli sohori — Sobta (Ceuta — latinca yeddi topa,
gardas anlami1 dasiyan — Sebtem Fratres) vo Tanca valiliyindo 6zal katib olaraq calismigdir.
Muvahhidlor dovlstinin ikinci omiri olan ©bu Yaqub Yusifin sarayinda bas tobib vazifasing toyin
olunmasi onun tolim, bacariq vo ¢alismasinda asas doniis noqtasi oldu. Falsofoys bdyiik maraqla
yanasan xolifa Ibn Tiifeyli 6z himayasino alib, calismasi ii¢iin rahat bir is ortami yaratmisdi. Bu xiisusi
diqqotin sobabi ©bu Yaqubun Ibn Tiifeyl zokasia dorin ehtirami vo onunla eyni qabildon olmas ilo
izah edilir. S6ylonanlors gors, saray divaninda vaqe olan fikir miibadilslorinin birindo Sultan ondan
Aristotel toplusunu sorh etmosini istomis, o iso yasli oldugunu sobab gatirib, bu is iiciin gonc Ibn
Riisdii tovsiys etmisdir (Uyanik vo Akyol, 2017).

Ibn Sinanin da todgiqatlarin1 doyarlondiran Ibn Tiifeyl onun diisiinco vo sorhlorini iki forqli folsofi
xatlo izlodiyini qeyd edir. Belo ki, birinci ndqteyi-nozari ilo o, Ibn Sinanin “Kitab os-Sifa” risalesindo
Aristotel sorhlorini moadh edib, asas diistincolorindo onunla daim homfikir olursa, daha sonra Aristotel
montiqi ilo yola ¢ixan ibn Sinani1 6z ilkin falsofi mdvqeyini agiqlayan “Ol-Folsafa ol-Masrikiyyo”
osori ilo anlamaga calisir. ibn Tiifeylin iddiasina gore, Ibn Sina &zii do “Kitab os-Sifa”nin
miiqaddimosinds folsafi haqigatlorin onun Messai (peripatetik) tislubunda yazdigi digor asarlorindon
farqli oldugunu boyan etmisdir (Ibn Tiifeyl, 2020; Ibn Tiifeyl — Falsofasi).

Ibn Tiifeyl ilk ©ndoaliis filosofu olaraq qobul edilon Ibn Baccanin va bu cografiyada genis niifuz
sahibi olmus Gazzalinin (6. 1111) sorhlorini do 6ziine xas tohlil vo tofsirlori ilo qiymotlondirir.
Filosofun fikrinco, Ibn Bocconin bilgi, oxlaq vo soadet tozahiirii olub, falsofa vo tosavviif cigirinda
insan zokasinin faal agilla yaratdig: birlikdon bohs edon “Risalot ol-Ittisali o1- Akl bi ol-Insan” asarindo
metafizik (fovgoaltobii) biliklor sirf nozari saylorlo aldo olunmus bir qavram — varliq, mokan, sobab vo
folsofonin vermis oldugu doyar va iistiinliikdiir (Ibn Tiifeyl, 2020).

Ustadin Sorq falsofosindon dyrondiklori nazari diistincodon konar monavi tocriibalorls bagli olub,
miisahido, zovq vo sofa ohli liglin molum olgiilorlo ifado oluna bilmoyoan monovi tocriibalor
mocmusudur. Onun “mévcudluq” nozoriyyosinin falsofi aragdirmalari, “movcud olan hor sey”
anlayis1 — (biitiin varliqlar) kamillik zirvesindo azad bir Qiivvonin asoridir vo onlarin har biri bu
sonatinin fovgalado gbzalliyini, onun hikmatinin genisliyini vo elminin incoliyini niimayis etdirir.

Tobiot hadisolorinin ononavi sobob vo ganunauygunluglarini qobul edon Ibn Tiifeyl insan
viicudunda oldugu kimi, kainatda da zahiri ¢oxlugdan kaonar bir vohdst oldugunu geyd edir. Bels ki,
forqlori nozors alan filosof biitiin tobii varliqlarin stiursuz (dork etmayon) bir coxluq, ortaq
keyfiyyotlorin oldugu tobiotin iso tam bir vohdot niimayis etdirdiyini yazir. Onun fikrinca, tobiatdoki
cansiz cisimlorin, bitki vo heyvanlarin imumi keyfiyyotlorinin baslangici surot ndvleri ilo
saciyyalonir. Bu sobabdon miioyyon ndve monsub olan biitiin fordlor iimumi horokat vo keyfiyyatlori
baximindan bir mona ils istirak eds bilir (Uyanik vo Akyol, 2017).

Ibn Tiifeylin digor bilik saholori ilo yanasi, tobabot elmindo do nozori-tocriibi arasdirmalarini
davam etdirdiyi anlasilir. Onun Ibn Sinanim “ol-Qanun fit-Tibb” traktatina noziro olaraq yazdig1 “al-
Kiilliyyat fit-Tibb” osori iizorindo ibn Riisdlo apardigi birgo miizakirolori vo elmi tohlillorlo oldo
olunan ¢oxmonali naticalor hor iki filosofun haqqinda yazilmis bohslords yer almagdadir.

Oziindon ovvalki falsofi ononslora qisaca toxunub, sonra onlart Sorqin “Israki hikmot”
(aydinlanma) anlayis1 ilo doyarlondiron Ibn Tiifeylin bizo golib ¢atan yegano osori — “Hay ibn
Yaqgzan” xoyali montiglo goloma alinmis orta asrlorin falsofi motnidir.

Ibn Tiifeyl diisiindiiklorini yazarkon yetorsiz molumatlilarin maraq gdstordiyi bu falsofi hekayo
ilo sanki gohromanlarini varlq, doyar (tobiat, comiyyat), insan tofokkiirli vo idrak mdvzulari ilo baglh
sorgu-sual edir, onlarin yanls yola diigmomalori {i¢lin xotalarin 6niinti almaga c¢aligirdr (Uyanik vo
Akyol, 2017; Ibn Tiifeyl — bilik nozariyyasi).

Soziigedon “Hayy ibn Yaqzan”in mazmunu qisaca beladir: Hindistan adalariin birinds ata-anasiz
bir usaq diinyaya goz ac¢ir. Adom kimi torpaqdan yaranib, he¢ bir dil vo modaniyyatlo dogulmayan
bu kigik varliqg mesodaki bir ceyranin siidii ilo baslonib, boyiiyiirdii. Bir miiddotdon sonra yerimaya
baslayan kimsosiz Hayy giinliik gidasini1 agac siroalori vo meyvalorlo tomin etmoyi dyronir. Adada
vohsi heyvan olmadigi iigiin o, heg¢ bir tohliiks ilo qarsilagmir. Hor il bir az bdyliyiib, miihito alisan
Hayy mesoado yalniz onu himays edon ceyranin deyil, basqa heyvanlarin da oldugunu forq edib,
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hoyatda galmaq namina biitiin islorini tokbasma gdrmoyo calisir. Illor kegir, ceyran yaslanir, indi
Hayy onun qaygisina galir, onu qoruyur. Lakin ona 9ziz bu varligin 6liimii ilo hoyatda bir giin biitiin
canlilarin sonunun qag¢inilmaz oldugunu anlayir (ibn Tiifeyl, 2020; Hayy ibn Yagsan).

Ibn Tiifeyl hekayonin miiqoddimo bélimiinde movzunun tarixini, ddvrii-zamanimni
doyorlondirmisdir. Bu giris hekayado vaqe olanlarin anlagilmasi iigiin sanki bir bolod¢idir. Yunan
monsali alleqorik masnavi gohromanlar: “Solaman vo Absal” hekayasi iso burada osas movzuya alavo
olunmus bir hissadir. Ravayat asnasinda miisllif bazan slavo mdvzu ilo miidaxils edir, bazon oxucu
ilo dialoqa girir, yonlondirir, cavablayir, bazon iso mozmunu genislondirir. 9sar ¢ox sada, son daraca
anlasilan bir dillo qolomo alinmisdir. Metafizika (tanri, varliq, yaranis, mokan, zaman, sobab)
movzulari izah edilon diigiincalorlo miizakirs olunur. Bu baximdan, asords yer alan hor bir miilahizo
movzunun basqa bir dlgiisiinii sorh etmo mogsodi dasiyrr (Ibn Haldun, 2017). Osordo Hayyin
Yaradana qovusma soylorinin ifadosi ilo mdvzuya daxil edilmis qiitsi (miigoddos) hodiso vo ona
miivafiq ayoto isaro edilmokdoadir. Qohromanin oda, glinoso vo soma cisimlori kimi boazi varliglara
duydugu heyranliq Quranda bohs edilon Hz. Ibrahimin (a.s.) axtarislarin1 (Qurani-Korim; ©nam
6/74-79), Allaha olan sevgisini xatirladir.

Osorin sonunda miiallif Ibn Sinanin “Israkiyys” (giinos dogmasina toqabiil edon zaman dilimi —
goriinon hoqiqgatlor) hikmatinin iizorindon moxfiliyi qaldirir, insan zehnindo folsofi vo metafizik
diislincalorin yaranmasi tiglin miioyyan bir tolim, yaxud mofhum olmadan da, varliq, bilik, haqigot vo
agilla bagh gavrayisin movcud, ya da fitri ola bilocoyini bayan edir (Uyanik vo Akyol, 2017).

Mahiyyoat etibarilo xarakterik bir roman olan “Hayy ibn Yaqzan”in qisa miiqoddimosinda Ibn
Tiifeyl Islam elm camiosinin folsofi todqiqatlarmi, notico, nozoriyya soviyyesini tonqid etmoklo
miisalman toplumlarinda bu elmin inkisaf edo bilmomosinin sobablorina toxunur. VIII asrdon Islam
diinyasi ilo bagliliq yarada bilon falsafonin, dini miiddoalar xaricinds fordi diislincs hiirriyyati ilo biri
digorino tosir edon sahoalori 6na ¢ixarmaqla “bacariqlilarin asanligla kasib yirta bilocoyi, sorigtosi
olmayanlarin iso qaldira bilmayacoklori qador agir vo qalin gordiiklori nazik ortiilk” bonzotmasi vo
“cosaratli” eyhamu ilo miiallif sanki otrafi molumatlandirmaga calismisdir. Bu mogsadlo Ibn Tiifeyl,
Hayyin 6ziinii dork etmasini — agil vo vohy (isars, talqin) ikiliyi arasindaki farqlori gabardir va bazan
dos bulandirirdi. Amma bunlar1 edorkon aglin1 — qavrama va naticoys galmok qabiliyyatini, diisiinco
giiciinii konara qoymurdu (Akpinar, 2013).

Folsofs va tesovviif tolimlorini romzi dillo ifado edon Ibn Tiifeyl bu asarinda insanin tolim almadan
miisahido vo diisiinco ilo kamillogsma istoyini, seyr etmo, dyronma va tocriibo yolu ilo olds edilon
bilginin vohys zidd olmadigini, hor kesin 6z fordi inkisafi ilo bilik, bacariq qazanma arzusunu toqdir
etmisdir.

Ibn Tiifeylin din vo falsofs arasinda yaratmaq istodiyi vohdat (bdliinmozlik) va iisul (totbiq)
farqliliyi, eloca do onlarm miistorok ndqtelori hagqinda sdyladiyi fikirlor hor menada xalafi ibn Riisdo
do tosirsiz qalmamisdir. Din va folsofo qardash@na xiisusi dnom veran Ibn Riisd “Kitabu Fasli ol-
Makal vua takriru mabeyno os-Soria vua ol-Hikmo mino ol-ittisal” adli osorinda din vo diinya
(falsafd), agil vo nagl, elm vo iman, sariot vo hikmot arasinda uzlasmani miidafia etmoklo Islam (din)
vo faolsofo (elm) arasindaki uygunlugu motnlor vo miigayisali tohlillorlo aydinlatmaga calismisdir
(Kutluer, 1999).

Orta osrlordo yasamis Ibn Abu Useybia (8. 1270) 6z bibliografik kitabiyyatinda Ibn Riisdiin
“Miiracaat vua mobahis beyno Abu Bokr Ibn Tiifeyl” vo “Beyno Ibn Riisd fi rosmihi liad-dova fi
kitabi ol-miivsum bi'ol-Kulliyyat” adli risalolorine isaro edorok, bilik yayicilari — Ibn Riisd vo Ibn
Tiifeylin tez-tez yazisdigini, folsofonin miisyyonedici hoqigatlori ilo mahiyystina varan bu iki
Ondoliis miitofokkirlorinin daim fikir miibadilosinds oldugunu qeyd edir.

Abu ol-Vualid Muhammoad ibn ©hmod ibn Muhammad ibn Riisd (1126-1198).

Ispaniyanm Kordoba soharinda gérkemli hiiqugsiinaslari ilo taninan bir ailodos bdyiiyen Ibn Riisd
Messai (peripatetik) moktobinin son niimayondoasi olub, filosof, hiiquqsiinas vo tobib kimi niifuz
gazanmisdir. Ondsliisdo boylik niifuz sahibi olan hom babasi, hom dos atas1 bag hakim momuriyyatindo
calisaraq, yiiksok comiyyatin hdrmat vo etibarin1 qgazanmisdi. Ustiin tohsilalma imkan1 olan Ibn Riisd
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todrisini folsofs ilo baslayib, tibb, fizika, astronomiya, hiiquq vo din elmlori {izro davam etdirmis, bu
sobobdon dmriiniin ¢cox hissasi Qurtuba, Mogrib vo Isbiliyada kegmisdir.

[bn Riisd ailosindon miras qalmis hakimlik ononosini davam etdirmoklo yanasi, folsofi
todqgiqatlarin morkozi olan Kordobada — Sorq vo Qoarb korpiisii olan ©ndoliisdo daha 6nco tomoli
goyulmus bilik toplusunu, 6zsllikls falsofi kitablar1 doyorlondirmis, daha sonra genis elmi todqiqatlari
ilo miixtalif bilik sahalorine bonzarsiz asarlor boxs etmisdir.

Islam diinyasinin bdyiik alimlorindon olub, Qorbdo Aristotel osarlorinin rasionalist folsofi
tomayiiliiniin, peripatetik baxislarmin torciimani kimi taninan “Averroes” (Ibn Riisdiin 6liimiinden
sonra Averroizm) Ibn Riisdgiiliik horokat: ilo XIII-XVI osrlora qodor Latin xristian sxolastik
diisiincasing — katolik ilahiyyat vo Aristotel folsofasi birliyina, Qarb “moktob folsofosing” boyiik tosir
gostormisdir (Ibn Riisd hoyat: vo folsofasi, 2021).

Aristotelin montiq toplusuna sorhlor yazmaqla yanasi, bu sahado miistaqil osorlor yaradan Ibn
Riisd 0z sorhlorindo klassik Aristotel tofsirgilori vo miisolman filosoflarinin montiglo bagh
yaradiciliglarini arasdirib, olduqca forqli bir tisul inkisaf etdirmisdir.

“Comiyyoat tabiati”, “ddvloat foaliyyati”, “insanmn ictimai hoyat1” mazmunlu sorhlorinds orta yolu
toqib edon davranislart ilo fozilot kimi goriib, motadillik vo odalatliliklo aydinlanan Aristotel
motnlorinin Qarbdo yayilmasi Ibn Riisdiin folsofi moatnlorinda do banzar diisiincalora yol agmisdi. Bu
sobobdon ®ndoliisdo Ibn Riisdiin osarlorinin genis mdvzulari ohato edon, folsofonin predmeti olan
metafizikani tobiotiistii alomlo bagli tosovviirlorini agiglayan Aristotel diisiincalori ilo izlonilmasi ¢ox
zaman miitonasib, basqa sdzlo, oxsar idi (Ibn Riisd, 2016, s. 11).

Ibn Riisd kicik tofsirlordon bozilorini 6z sozlori ilo yazmis, orta tofsirlordo Aristotelin
climlolorindon istifado etmoklo, boylik tofsirlordoki diisiincalori toforriiatlarla anlatmig, bazon do ilk
diisiincolori doyismisdir. Belo ki, o, “siidur” (ilahi yaradilis) mévzusunda Farabi vo Ibn Sinani
dostoklodiyi halda, metafizikaya dair sorhlorinds sabit ulduzlar miihitini gobullanmayib, iki ixtiyari
ndqtonin saha cisimlarini, fiziki varliglarin mévcudlugunu inkar etmisdir. Onca “somavi agillar” vo
“ilk sobob” arasindaki “slaqe” ilo razilasan ibn Riisd daha sonra motn arasinda siidur idaroetmo
nozariyyosinin dogru olmadigini vurgulamisdir (Davidson, 2022, s. 450).

Ibn Riisd mévcud olanin {imumi sortlorini va varliq meyarlarmni incoloyan “Metafizika” ilo baglh
movzulara “faal agil”1 bir faaliyyat doracasi kimi daxil etmir. O, Forabi vo ibn Sinadan soma
cisimlorinin axinini, basqa sézlo, zaman, mokan vo onlarin biitiin torkib hissolorini ohato edon
Kainatin on yiiksak ndqtesindon, geyri-mitkommal sahasine qodar kecid istiqamatlorini, yaxud bu
foaliyyaet dastyicilarini radd edir vo bu sababls soloflarindon forqlenirdi (Davidson, 2022, s. 451).

Islam folsofosindo din vo iimumen falsofa olagesinin mahiyyoti ilo bagl miizakirolori Islam
diinyasmin falsofi faaliyyat dovriine aid etmok olar. Ik dofo ol-Kindi (6. 866) torafindon bohs edilon
bu olaqo miixtolif filosoflar torofindon forqli anlayislarla sorh edilmisdir. Belo ki, diistincalori ilo
boyiik doyismo vo inkisafi ono siiren Gazzali “Tohafut ol-folasifa” vo “sl-Munkiz mine od-dolal vua
ol-mufsih ani al-ohval” traktatlarinda bu sahads 6ziindon dncoki falsofs tadqiqatcilarinin sorhlorini
tohlil edib, Islam diinyasmda hakim falsofo anonasi olaraq gobul edilmis Messai falsofasi tomsilgilori
— ol-Farabi vo Ibn Sina diisiincalorini qobullanmamus, onlarin yaradilis vo siidur nozoriyyasini sort
montiqlo tonqid etmisdi. Gazzali folsofosinin menbayi olan oks inanc vo diisiincolor Islam folsofo
ononosinin  sonuncu niimayondosi Ibn Riisdiin “Tahafut ot-Tahafut ol-Folasifo” osori ilo
cavablandirilmisdi. Aristotel folsofasi izindo olan Messailiyo, rasional falsofs coroyanina yonolon
koskin tonqidlora cavab vermok, eloco do Ondsliis falsofosini oks tosirlordon qorumaq mogsadils
“Faslu’l-makal fi takriri ma beyna os-gori‘a vua al-hikmo mina’l-ittisal (Falsafs va din slagolori) asari
do bu mogsodlo golomo alinmigdir. Ibn Riisdiin “foal” (aktiv) agilla bagh forqli diisiincalori,
“Metafizika”, eloco do, Gazzalinin “Filosoflarin uygunsuzlugu” risalasine ydnolon tongidi boayanlart
da bu osorlords yer almaqdadir (Davidson, 2022, s. 451).

Ibn Riisdiin son traktatlarinda “ruhun istoyi” mdvzusu 6z ohomiyyotini qoruyub saxlamaqla
hoyatin (var olmanin) davamini tomin edon bir amil kimi diggots alinmigdir. O, kainati canli varhigla
miiqayisa edir, hayatini siiran bir canlinin sahib oldugu varligini tomin edon ruh v aglin oldugu kimi,
kainat varligini hifz edon, onun birlik vo biitovliiyiinii tomin edon sonsuz bir giic vo amali miidafio
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edirdi. Messai (peripatetik) moktobinin dnomli tomsilgilorindon olan filosof ilahi elmlorlo varliq
arasinda daim bagliliq yaradir, bu elmi “varliq sobabi” olaraq goriir, “fovgolade qlivve” diisiincosini
miidafio edirdi. Belo ki, Islam folsofosindo axirotin — mominlorin Allaha qovusacaqlari giiniin
ruhaniliyini miidafio edon Messai ononosindo do “yaradilis” mévzusu miizakire olundugu zaman ilahi
elmlorls varliq arasinda miitloq bir mévcudiyyatin oldugu bilinmokdadir (Tortuk, 2016, s. 75).

Orta osrlordo filosof vo ilahiyyatcilarin on gox iizerindo dayanib, miizakiro etdiklori “Ilah”a aid
xususlar, “gizli vo duygu idrakindan uca qavrayis”, “elm”, basqa sozlo, “ilahi bilik”lor idi. Burada
Yaradan vo yaradilan diinya arasindaki bagliliq, “Ilahi hisslor vo onlar (hissler) xaricinda olan biitiin
varliq vo hadisalor” mévzusu dinls folsofoni uzlagdiranlar torofindon ilahi biliklorlo miidafio edilirdi
(Tortuk, 2016, s. 75).

Torciimo vo tofsirlori ilo Aristoteli Avropaya yenidon tanidan, onun falsofi sistemini Islam
diisiincasina kdgiiron Ibn Riisd, yaxud Avveroes yazdigi “Kitab ol-kosf on Monahic ol-Adilla fi aqaid
ol-millo” (“Etiqgadda fozilotli iisullarin askarlanmasi™), “Bidayatu ol-Miictohid vua Nihayatii'l
Muktasid” (“Mazhoblorarast miiqayisoli Islam hiiququ”) oserlori ilo do Islam falsafasi, din vo folsofa
miizakiralorinin morkazinds olmusdur.

Ibn Xaldun Obu Zeyd Bbdiirrahman ibn Muhammad ibn 2l-Hadrami (1332-1406)

Islam miitafokkiri (tarixgi, filosof, siyasotci vo dovlot xadimi) Ibn Haldun ©ndaliisiin fothi zaman1
Ibor yarimadasinin conubunda Boni Birzalo xanadani torofindon yaradilmis borbori tayfa dévlotinin
Karmuna (Carmona) sohorindo moskunlasan Vail ibn Hocorin navelorindondir. Monbalords soyunun
Yomondoki arob tayfas1 Hadramutlara uzandigi vo Islam fathinin ovvelinds Ispaniyaya kg etdiyi yer
alir. Bir basqa deyimo goro, Modinado Hz. Peygombori (s.a.s.) ziyarot edorkon Rosulullahin
sOhbatloring gatilib, onun xeyir-duasini almis 70 hadis noql edon “Oshab-i Kiram” — sahabilordondir
(Irgat, 2018).

“Ailodon Ondoliisa ilk hicrat edon Xalid ibn Osman ibn Hani olmusdur. Qisa miiddatdo Xalid ad-
Dohhil adi ilo sohrat qazanan Xalid Ondasliisds “Xaldun” olaraq taninir vo az sonra soyunu “Boni
Xaldun” mansubiyyati ilo soraflondirir. Bir miiddot Karmunada moskunlasan Xaldunilor ¢ox kegmir
ki, Isbiliyaya yerlosir, burada mohtoram bir ailo kimi hom ©ndoliis, hom do Simali Afrikanin elmi,
siyasi vo modoni hoyatinda miihiim islors qatilirlar” deyan tarix¢i ibn Hoyyan ol-Qurtubi ailonin
siyasot vo elmdoki sohrating isaro edir (“Ilk sosyolog: Ibn-i Haldun’un kisaca hayat1” [PDF], n.d.).
Nobel Yaymecilik.

[k dorslorini dévriin tanmnmis miiallimlorindon, atast Muhammad ibn Arabi ol-Hasayiridon alan
gonc Ibn Xaldun daha sonra figh (dini gavrayis), hodis, girast (Quranm tilavoti) kimi sariot
hokmlorino bagli elmlori 6yronmoya baslayir. Dévriin madoni vo yaradict markozi sayilan Tunis
Mogribdo alimlorin vo elm xadimlorinin mokani olmaqla yanasi, Ondosliisdon ayrilmali olan
iilomalarm da moskunlasdig1 bir bolgo idi. Ibn Xaldun buradaki miisllimlorlo tofsir, kolam elmlori
tizro dini bilgilorini artirib, ligot, sarf-nahiv (qrammatika), bolagot (ritorika) vo dil dorslori almais,
zamanla mantiq, folsofs, riyaziyyat elmlorini do dyronib, bu fonlor iizro miiollimlorinin togdirini
gazanmusdir (“iIlk sosyolog: ibn-i Haldun’un kisaca hayat1” [PDF], n.d.). Nobel Yaymcilik.

Tez-tez gabilslor arasinda soyahot edib, badovilorin hayati ilo tanis olan, fiirsat diisdiikco miixtalif
elmlordon yararlanan ibn Xaldun Marini, Hafsi vo ©bdiilvadi siilalolerinin idaraciliyinde ¢ox zaman
sultanlar vo omirlor qodoar niifuz sahibi soviyyasine ucalmisdir. 1377-ci ildo diinya tarixine — “Kitab
ol-ibar vua divan ol-miibtada vua ol-habar fi eyyam ol-Arab vua ol-Acam vua ol-Borbor vua min-
asarahum min-zav os-sultani ol-akbar” (Orob vo orob olmayanlarin, borbarlorin vo eyni dovrdo
qidratli dovlatlorin doyiislori haqqinda monba vo moalumatlar toplulugu Kitab1) adi ilo boxs edilon
yeddicildlik monumental osor mohz Ibn Xaldunun bilik vo tocriibolori ilo hasil olmus tarixi
ensiklopediyadir.

Kitab Islam hiiququnun, siyasi vo monovi miiddoalarmin oldugu, tarix folsofasi vo ictimai
hadisalorin toforriiatlari ilo zonginloson bir biitovliik togkil edib, dovriimiize qodar dayarini saxlayan
fovgolado bir yaradicilig mohsuludur. Birinci cildi Miigaddima adlandiran miiallif tarix folsofasi olan
bu kitabinda toplumlarin inkisaf vo horokat dalgasini, boyiik dovlstlorin doyiis tarixini, forqli
dovrlords ictimai vo siyasi baxiglari, elm, tohsil, siyasat vo iqtisadiyyat saholorini ehtiva etmisdir.
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Bazi manbolora gora, Ibn Xaldun bir cox arob alimlorindon secilib, iislub niimayis etdirmoklo diinya
tarixini hortorafli, olduqca genis molumatlarla aydinlatdigi bu kitabdan savayi, heg bir asor golomo
almamisdir. Bolko do yaradiciligi boyu onun digor risalolorindon bohs etmomasi bilgilorlo
tamamlanmis molum asorlo zehinlors yazilib, daha ¢ox tarix¢i kimi taninmaq istoyi olub. Bununla
belo, onun Simali Afrika vo Ondoliisde yasadig: illordo Ibn Riisd falsafasing ithafon yazdigi “Qosido-
1 Biirdo Serhi”, “Kitab ol-montiq”, “Kitab sl-Hisab”, Morakes sultanina t6hfs etdiyi “Kitab fi ol-Sier”
asarlori yena do onun davaml tarixgi-yazar foaliyyotinin mohsullaridir (Boliikbasi, 2024, s. 482).

Ibn Xaldun klassik Islam diisiincosindon konara ¢ixan ¢oxsaxoli tarix filosofu, Islam diisiinco
tarixindo hoqiqot axtarigt ilo biitlin siibholordon qurtulub haqgigote ¢ata bilocoyini zenn edsn
Gazzalidon sonra ikinci bir dénomi tomsil edirdi. O, yasadigi dévriin ictimai, siyasi vo elmi
xlisusiyyetlorini idrak, ilahi nizam, inkisaf vo tokamiil zominindo birlosdirib, orijinal bir elmin,
sistemli bir falsofonin tomslinin yaratmisdir. Onun 6ziindan 6nco yazib-yaratmis tarix¢ilora yonolon
tonqidi mithakimalori, gobul etdiyi miiddoalar elmi-falsofi asaslar vo tarixi ardicilligin hoqigatlori ilo
tohlil edilmisdir (Boliikbasi, 2024, s. 483).

Ibn Xaldun diisiinon, &ziinii vo otrafin1 sorgulayan insani yasadig siyasi vo cografi soraitdon
gaynaqlanan tocriibolorlo dyronmis, “Umran nozariyyasi’ndo “Asabiyyat” (birlik vo hamroylik ruhu)
movzusunu tarix folsofasi, onun dorketma foaliyyati ilo arasdirmisdir. Yasadig: siyasi cografiyanin
ictimai doalillor vo hadisalori ilo malumatli olan mioallif Simali Afrikanin, xiisuson do barbarlorin
tarixini ilkin monbolordon gotiiriib, godim madoniyyatlori, yasanmis tarixi hadisalori aydinlatmaq
mogsadilo diinya tarixino yonalmisdir (Kaya, 2012).

Ibn Xaldun “Miigaddima” asarinda “Oqli elmlor vo novlari” faslinin “Musiqi senati” béliimiinda
bu movzuya dair mithim miilahizaloro yer vermigdir. Tarixin miixtalif c¢aglarinda forgli elm
saholorindo foaliyyot gostoron boyiik miitofokkir vo ixtisascilar bilgilori siniflondirarkon falsofonin
gobul olunmus meyarlarindan istifads etmislor. Ibn Xaldun da 19-cu — “Bqli elmlor vo ndvlori” adli
faslo (elmlorin tosnifati ononasine) musiqini yerlogdirmis, “Musiqi sonati” bashigi ilo dnco musiqini
sonot olaraq doyorlondirmis, sonra bu anlayisin ictimai vo ruhi tosirlorini izah etmisdir (Akpinar,
2013, s. 46).

Ibn Xaldun da 6z xalaflari kimi falsafa vo hikmat elmlari adlanan rasional biliklori montiq, tobiot,
kolam vo riyaziyyat elmlori olaraq siralandirir: “Bu ardicil dord elmdon dordiinciisii, oqli elmloro
daxil olan “tealim” (riyaziyyat) Ozliiylinds dord elmi — hondasa, hesab, musiqi vo astronomiya
elmlorini ehtiva edir” (ibn Haldun, 2017, s. 629). Hifz vo girast elmino malik olan Ibn Xaldun Qurani-
Koarimin musiqi (maqam) ilo qirasti haqqinda fikirlorini bir foqih (islam hiiquqgusu) yanagmasi ilo
izah edir. Quran1 nogma kimi oxumagn diizgiin olmayacagini bildiron Ibn Xaldun Qurani oxuyarkon
uzanib, qisalacaq hecalar1 daha 6nco nizamlanmis, dlgiiyo boliinmiis melodiyaya yerlosdirmoayin
miimkiinsiizliiyiine, s6z vo magam birlosmasinin sas, ritm hesabina holl edilmoyacayins diqqgot ¢okir.

“Musiqi timranda (toraqqido) ortaya ¢ixan on son sonatdir. Ciinki digor sonatlor kamil olub, balli
ehtiyaclara cavab verso belo, musiqi sadoco aylonmak vo zovq almagq li¢ilin faydalidir. Eynilo, iimran
tonozziil edib, gerilodikca, yoxa ¢ixacaq olan ilk sonat, yena do musiqidir” (Ibn Haldun, 2017, s. 538).

“Isbiliyada bu sonat cox bdyiik inkisaf qazandi, sonra 6z giiciinii itirondo donizin o tayma,
Magriba kecdi, oradaki sohorlors yayildi. Umronin tonazziiliine, dévlotlorin dagilmasina rogmoen, bu
sonoatin alovu heg sénmoadi” (Ibn Haldun, 2017, s. 540). Ibn Xaldun &ndsliisds bir ¢ox musiqigilorin,
ilk névbado, Ziryabin xiisusi bir musiqi tislubu yaratdigini1 dilo gotirib, onun hoyat hekayasini
isiqlandirmigdir: “Movsili adli bir gonc ustadlarindan musiqi dorslori alib, bu sonatin mahir ifagisi
olmusdur. Bunu gobullanmayanlar onu Magriba siirgiin etdilor. Ziryab sonra Ondiiliis hokmdari
Hakim ibn Hisam ibn Obdurrahman od-Dahilo sigindi. II ©bdiirrohman Qurtubada onun {i¢iin
moxsusi musiqi morkazi agib, onu hor seylo tomin etdi, ona bdyilik sorvot vo niifuz qazandirdi.
Qurtubada yasamis Ziryab “Tovaif” (1031-1090) dovriina godar Ondoliiss nasildon-naslo 6tiiriiliib,
davam edocok bir “musiqi sanati” qoyub getdi” (Ibn Haldun, 2017, s. 540).

Obiilhason Oli ibn Nafi — Ziryab (6. 852) Omaovilor dévriinds Ondsliisdo, Kordobada yasamis
sair, miigonni, tobistsiinasliq, tarix vo cografiya elmlori tizro genis molumatlara sahib bir madoniyyat
vo incosonat xadimi idi.
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Ziryab hola gonc yaslarinda Abbasilor hakimiyyati dovriinds iraq vo Bagdadda rossam, musiqici
vo gonc baostokar kimi taninmaga baslamisdi. Manbalords Ziryabin dogum tarixi vo yeri haqqinda
doqiq molumat olmasa da, onun Ibrahim ol-Mévsili vo ya Abbasi xoalifasinin qulu oldugu rovayet
edilir. Onun Iran osilli, yaxud arob, kiird, yaxud da qaraderili vo Afrika monsali olmas1 haqqinda
molumatlar yeno qolomo alinan bilgilor arasindadir (Erkogoglu va Arslan, 2009, s. 262).

Ziryabin ud ifalarindan, oxudugu mahnilardan zdvq alib, bununla kifaystlonmoyon II
Obdiirrohman onun bilgili oldugu miixtslif sahslordon, xiisusilo, astronomiya, cografiya, tarix vo
poeziyaya dair sdhbotlorindon do faydalanmaga calisirdi. Ziryab todqiqat¢ilarinin qeyd etdiyi kimi,
0, saray ayani oldugu godor dovriin on ¢ox maraq kosb edon elmlorindon hali idi. Monbalors gors,
Ziryaba qodar dord movsiimda dord iqliminin tazahiirii kimi gobul edilon uda daha bir sim slavo edon,
yenilik¢i Ziryab bu ixtirasi ils alotin daha rahat ifasina, daha dolgun soslonmasina imkan yaratmigdir
(Erkocoglu va Arslan, 2009, s. 270).

IT ©bdiirrohman Qurtubada Ziryab ii¢clin musiqi moktobi agmig, buna bonzor todris ocaqlari
Isbiliya, Tuleytula, Balensiya vo Garnata soharlorindo do yaradilmisdir.

Ziryabin golisine qodor Ondoliisde ifaciligr dyrotmok istoyon miisllimlorin basit tolimlorden
savayl1, basqa tocriiba iislublar yox idi. O, tadris faaliyyatinin istiqgamatini doyisib, bu isi ii¢ tolim
metodu ilo birlegdirdi. Bu ¢alisma sistemindo 6nco miioyyon nogmonin ritmini toyin edon xans dl¢iisii
ilo not vo s6z hecalariin musiqi miisayioti ilo oxunmasina, daha sonra biitlinlitkdo s6z vo melodiya
ifasina, yekunda iso miixtalif ifadali sas ¢alarlarinin (za'ido) musiqi mozmununun tamamlanmasina
diqqot edilirdi (Erkogoglu vo Arslan, 2009, s. 273).

Bu moktablors yalniz qabiliyyot imtahani ugurla basa vuranlar daxil ola bilirdi. Ziryabin tomal
todris metodlar: bu giin do davam edib, diinyanin bir ¢cox musiqi maktablorinds tatbiq olunmaqdadir.

Ondoliisdo madoniyyat saholoring, 6zalliklo musiqi inkisafina ugur qazandiran Ziryab 6z
yaradiciliginda orab, fars vo hind asarlarinin torkib elementlorini birlosdirarak, har ii¢ xalqga dogma
olub, ruha intiqal edon gdzal nogmalor, sézsiiz melodiyalar bastoloyirdi. Ondan dors almaq istoyon
musiqicilor Fransadan, Bizansdan vo bir cox Avropa olksalorindon ©ndaliiso golir, Ziryab onlara
tokmillogdirdiyi (al-Ud) ¢alg1 alotindo ifa etmoyi dyradir, belsliklo, bu ifa iislubu todricon Avropaya
yayilmaga baslayirdi (Erkogoglu vo Arslan, 2009, s. 264).

Ziryabin hoyat hekayasi haqqinda an genis moalumatlar Olcozairli biograf vo tarix¢i Ohmad ibn
Muhammoad ol-Makkarinin (6. 1632) olyazmalarinda askarlanmisdir. Oziiniin do geyd etdiyi kimi,
biitiin toforriiatlar Qurtubali Ibn Hoyyanin (6. 1076) “ol-Mugqtobas min onbai balodi al-Onlsliis”
(Ondaliis ©Omovi dovletinin tarixi) adli kitabindan gotiiriilmiisdiir. ©l-Mokkarinin qeydlorinds
Ziryabin 0z sonatino haqqu ilo vagqif olan ziyaliligindan, boalagatli nitqindon, gozal sesindon vo holim
xasiyyatindon, eloco do badahoton seir sdylomo gabiliyyatindon bohs edilir. Ondsliisiin madoniyyat
morkozi olan Qurtubada bdyiiyon ibn Hoyyanin yazdigi bu bilgilor do énomlidir: “II ©bdiirrohmanim
saraya golisindon dorhal sonra Ziryab sarayin bas musiqi¢isi oldu, ona musiqi foaliyyatini inkisaf
etdirmok vo uca saviyyaya qaldirma salahiyyati verildi” (Erkogoglu va Arslan, 2009, s. 264).

Orta osrlordo istor Yaxin Sorqdo, istorso do, Mogrib vo Ondoliisdo fagihgilorin — Islam
hiiquqgularinin etiraz vo qadagalarina rogmon “musiqi” anlayis1 comiyyatin biitlin tobagolorindo
doyarli vo kegarli bir sonat, todqiq olunacaq bir elm sahosi idi.

Ingilis musiqisiinas Henri Corc Fermer (1882-1965) Ziryabdan 6nco Ondoliisiin erkon
zamanlarinda musiqi qavraminin tok oktavali (akkordatura) sas diizonindon ibarat oldugunu, Yaxin
Sorqdo Ibn Miscahla (6. 715) baslayib, Ishaq 2l-Mévsili (6. 804) ilo tokmilloson musiqi nozoriyyasi
va ifagiligin Ondsliiss Ziryabla galdiyini bildirir (Erkogoglu va Arslan, 2009, s. 274).

756-c1 ildo Avropanin Araliq donizino uzanan ii¢ yarimadasindan birindo — Ibar yarimadasinda
(Fransanin conubu — Septimaniya da daxil olmaqgla) hokm siiron ©Ondsliis ©mavi Dovlati 6z siyasi
varlig1 ilo coxdilli xalglarin yasadigi bu diyarda bageri, milli-monavi doyarlori ehtiva edon bir
comiyyat yaratmis, ictimai-iqtisadi madoniyyatin, elmi inkisafin (tarix, adobiyyat, dil, din, folsofo vo
tibbin) onilinii agmugdir. II vo III Abdullah hakimiyyati illorindo tosokkiil edib, zirvoys ucalan bu
sivilizasiyanin miithiim yaradicilarindan biri ds heg siibhasiz asl ad1 — Obu sl-Hasan 9li ibn Nafi olan
Ziryab idi.
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Natica

Ziryabdan sonra musiqi sahosindo s6z sahibi olan miitofokkirlorin — ibn Habib (5. 853), Abbas
Ibn-i Firnas (810—887), Ibn Abdiirabbih (860-940) vo digor elm saholarindo bdyiik xidmatlori olan
Ibn Bacco, ibn Riisd vo Ibn Haldun kimi parlaq simalarin adlar1 hallanmagdadir. Qeyd etmok lazimdir
ki, XI yiizillikdo ©Ondsliisiin morkozi sohorlorindo bilik vo sonoto (musiqi, rossamliq, miniatiir,
heykoltorasliq vo xottatliq) yonolon giiclii maraqla yanasi, 6lkonin moveud qanunlari Sorq musiqisinin
sOhratino kolgs saldig1 halda, Qarbi Avropa madaniyyatinin inkigafina ravac vermis oldu.

711-1492-ci illor arasinda Avropanin conub-qarbindo Ibor (Pireney) yarimadasinda var olan
ondoliis modoniyyati vo birlikdo yasama tocriibasi biitiin elm saholorinin maariflondirici istigamatlori
ilo dyronib-yaratma, istehsal edib yasatma meyarlari ilo yerlosdiyi cografiyada osrlorlo basoriyyatin
toraqqisino tohfo vermis saysiz istedadlar, genis zokalar yetisdirmisdir. Toqribon 800 il bu torpaqlarda
hokm siiron Ondsliis Omavi Dovlati sadaca birgayasayisin deyil, ortaq madeniyyatin, elm va biliyin,
yaradict tofokkiiriin on miihiim tosobbiisli, yaxud gayeosi olub, sivilizasiya qurucularinin — orab,
borbar, ispan vo yohudi xalglarinin bu dovlatds niimayis etdirdiklori homraylik vo bagliligin mokani
idi.
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Xiilasa

Moqalodo rogomsal transformasiyanin mehmanxana xidmsatlorinin keyfiyyotino tosiri elmi-
analitik yanasma osasinda aragdirilir. Siini intellekt, avtomatlasdirilmis idaroetmo sistemlori, real
vaxtl data analitikas1 vo kontaktsiz xidmat texnologiyalarinin xidmatin operativliyi, fordilogdirilmasi
vo davamliligina tasiri miisyyaon edilir. Tohlil gostorir ki, roqomsal transformasiya yalniz texnoloji
yenilik deyil, hom do idaroetmo strukturlarinin tokmillosdirilmasi vo strateji qorarvermonin
somarologdirilmoasi iiglin osas determinantdir. Moqgalo mehmanxanalarin rogabatqabiliyyatinin
artirilmasi vo miistori momnunlugunun yiiksaldilmasi moqgsadilo innovativ idarasetmo modellorinin
totbiqina dair praktiki yanagmalar toqdim edir.
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The Impact of Digital Transformation and Intelligent Management Systems on
Hotel Service Quality: Strategic Approaches and Innovative Models

Abstract

This article examines the impact of digital transformation on hotel service quality through a
scientific and analytical approach. It evaluates how artificial intelligence, automated management
systems, real-time data analytics, and contactless service technologies influence service efficiency,
personalization, and consistency. The findings indicate that digital transformation functions not only
as a technological shift but also as a critical factor for improving managerial structures and enhancing
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strategic decision-making. The paper offers practical recommendations on implementing innovative
management models to strengthen hotel competitiveness and increase customer satisfaction.

Keywords: digital transformation, artificial intelligence, hotel services, service quality,
innovative management, data analytics, automation

Giris

Miiasir turizm sonayesindo roqomsal transformasiya mehmanxana xidmotlorinin strukturunu,
idaroetmo mexanizmlorini vo keyfiyyot standartlarint koklii sokildo doyigdiron strateji proseso
cevrilmigdir. Informasiya texnologiyalarindaki siiratli toraqqi, qonaq davranislarinin rogomsal
platformalara yonolmosi vo xidmot proseslorinin avtomatlasdirilmasi mehmanxanalarin ononovi
idaroetmo modelindon uzaqlasaraq intellektual, molumat yoniimlii sistemloro kegmaosini zoruri edir.
Bu doyisikliklor naticesinds xidmot keyfiyyotinin formalagmasi artiq yalniz insan resurslarmin
pesokarlig1 vo operativ proseslordon ibarat deyil, hom ds texnoloji ¢eviklik, data analitikas1 vo siini
intellekt asasl idaraetma alqoritmlori ilo miiayyon olunur (Buhalis vo Leung, 2018, s. 41-50).

Rogomsal idaroetmo miihitindo mehmanxanalar {i¢lin osas ¢agirts xidmotin davamliligini vo
fordilosdirilmasini tomin edon innovativ modellorin totbiqidir. Siini intellekt, avtomatlagdirilmis
sorgu sistemlori, prognozlasdirict analitika, kontaktsiz texnologiyalar vo kiberfiziki xidmot alotlori
gonagq tacriibasini optimallasdirmaqla yanasi, xidmatin subyektivlik saviyyasini minimuma endirir vo
keyfiyyotin 6l¢limiinii daha obyektiv edir. Bu tendensiyalar fonunda xidmot keyfiyyoti yalniz
omoliyyat somoaraliliyi ilo deyil, hom do roqomsal proseslorin real vaxtli analizino asaslanan strateji
idaraetmo modeli ilo formalasir (Xu, 2021, s. 104—125).

Mehmanxana sonayesindo roqomsal transformasiyanin yaratdigi yeni imkanlar xidmot
proseslorinin soffafligini artirir, miistori momnunlugunu prognozlasdirila bilon hala gotirir vo
gerarverma mexanizmlorini elmi osaslara sOykondirir. Bu baximdan, intellektual idaroetmao
sistemlorinin totbiqi yalmiz texnoloji yenilik deyil, hom do xidmot keyfiyystinin yiiksoldilmasi,
rogabat iistiinlilyiinlin formalasdirilmasi vo strateji inkisafin tomin olunmasi ii¢iin osas determinant
kimi ¢ixis edir. Bu moqalonin mogsadi roqomsal transformasiya proseslorinin mehmanxana
xidmotlorinin keyfiyyotino tosirini elmi-analitik miistovido arasdirmaq, intellektual idaroetmo
modellarinin totbiq imkanlarini qiymetlondirmok va golacak inkisaf perspektivlorine dair konseptual
yanagmalar togdim etmokdir (Buhalis vo Amaranggana, 2015, s. 377-389).

Tadgiqat

Rogomsal transformasiya proseslori mehmanxana sonayesinds xidmot keyfiyyatinin formalagma
mexanizmlorini koklii sokildo doyisdirarok idarsetmonin biitiin morhslslorini data osasli modelo
yonaltmisdir (Shi, 2025, s. 68-69). Hazirki tendensiyalar gdstorir ki, xidmot proseslorinin
roqomsallagdirilmasi yalniz texniki yenilonmo deyil, ham do funksional strukturun yeni torzds toskili,
omoliyyatlarin optimallasdirilmasi vo qonaq tocriibasinin daha doqiq idaro olunmasi iigiin strateji
transformasiyadir. Rogomsal idaroetmo sistemlorinin totbiqi xidmotin siiratini artirmaqla yanasi,
subyektiv amillorin tosirini azaldir vo xidmaot keyfiyyotinin daha sabit gostoricilorlo idars olunmasina
sorait yaradir.

Intellektual idaroetma sistemlorinin osas iistiinliiyii ondan ibarotdir ki, molumat axini real vaxtda
emal olunur vo qonaq davranislarinin prognozlasdirilmast miimkiin olur. Siini intellekt asasinda
isloyon alqoritmlor miistori segimlorinin analitik xaritoesini yaradir, onlarin ehtiyaclarini avvalcodon
miloyyan edir vo xidmat proseslorini avtomatik uygunlasdirir. Bu, ononavi xidmot modelindo mévcud
olan gecikmolori, kommunikasiyada yaranan bosluglari vo qorarvermo qeyri-miioyyanliyini
minimuma endirir. Tohlil gostorir ki, miistori mamnunlugu saviyyasi prognozlasdirici analitika totbiq
edilon miiassisolords daha yiiksokdir va bu, xidmat keyfiyyatinin dinamik sokilde toanzimlonmasina
imkan verir. Monim yanasmama goro, golocok ddvrdo mehmanxanalarin roqabastqabiliyyatini
miloyyon edon osas amil real vaxtli analitikaya asaslanan fordilosdirilmis xidmot modeli olacaqdir
(Ivanov va b., 2018, s. 292-302).

Ivanov avtomatlasdirilmis check-in/check-out sistemlori, rogomsal koncierge xidmotlori, otaq
idaraetmao texnologiyalar1 (IoT asasli) vo robotlasdirilmis xidmot modullari amaliyyat yiikiinii azaldir,
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insan resurslarinin daha somarsli boliisdiiriilmasinag sorait yaradir va xidmat prosesinin fasilosizliyini
tomin edir. Bu tendensiya gostorir ki, mehmanxanalar yalniz omaliyyat xorcini azaltmaq deyil, hom
do xidmoat miigavimatini, yani prosesin sabit vo qilisursuz islomo giiciinii artirmaq moaqsadi giidiirlor.
Analitik baximdan geyd etmok olar ki, avtomatlasdirilmis sistemlor keyfiyyot standartlarinin daha
doaqiq totbiqini tomin edir vo xidmat prosesinin doyiskonliyini shomiyyatli dorocado azaldir (Li, 2019,
s. 36-45).

Intellektual sistemlordon istifade mehmanxanalarin idareetma strukturunda strategiyanim
hazirlanmasi prosesino do tosir gostorir. Data analitikas1t osasinda formalasan qorarlar, miistori
seqmentlarinin daha diizglin miisyyonlagdirilmasing, xidmot paketlorinin optimallagdirilmasina vo
bazar raqabatinin daha obyektiv qiymatlondirilmasine imkan verir. Bu transformasiya onsnavi
idaroetma yanagmalarindan forqli olaraq, qorarlarin intuisiya deyil, komiyyat vo keyfiyyot
gostaricilorinin sistemli tohlili asasinda qobul olunmasini zoruri edir. Monim fikrimes, bu yanasma
golocokdo “agilli mehmanxana” konsepsiyasinin genis totbigino sobab olacaq vo sektorun yeni
standartin1 formalagdiracaqdir. Rogomsal transformasiya dovriinds insan faktoru tamamilo arxa plana
ke¢mir; oksino, yeni xidmot modelindo personalin rolu keyfiyyotin emosional komponentinin
qorunmast baximindan daha da ohomiyyot qazanir. Texnologiya proseslori standartlasdirsa da,
miistori ilo linsiyyat vo qonaqgparvarlik elementlori hals do insanin idars etdiyi saholordir. Buna goro
do tohlil gdstarir ki, roqomsal sistemlor insan resurslarinin ytikiinii azaltsa da, personalin emosional
intellektini vo xidmot moadoniyyatini daha da 6no ¢ixarir. Monim yanasmam budur ki, golocok xidmaot
modeli “texnoloji osas — insan yoniimlii tamamlanma” prinsipi ilo inkisaf edocok (Meis vo Kashif,
2019, s. 487-504).

Cadval 1.
Ragomsal Transformasiya vo Intellektual idareetmo Sistemlorinin
Mehmanxana Xidmatlorinin Keyfiyyatino Tosiri izro Analitik.

Meyar Ragomsal Isas Tasir Strateji Yanasma
Tendensiya
Xidmot Avtomatlasdirma Siirat vo sabitlik Tam
proseslori artir avtomatlasdiriimig
xidmat axin1
Miistori Al-fordilosma Talabatin daqiq Fordi xidmat
tocriibasi prognozu paketlori
Qorarverma Data analitikas1 Analitik osaslt Data-driven
idaraetma strategiya
Insan Roagomsal tolim Emosional xidmat Hibrid xidmot
resurslari daha 0no ¢ixir modeli
Keytiyyot Al-yoxlama Obyektiv va stabil Avtomatik keyfiyyot
monitoringi Olgmao sistemi
Roagabot Rogomsal Diferensiasiya Agilli mehmanxana
innovasiya yliksalir konsepti
Miistori roylori Al-analitika Momnunluq Dinamik keyfiyyot
gostaricilori doqiqlogir tonzimlomasi
Xarclor Avtomatlagdirma Omoliyyat xorci Rogomsal
azalir somoralilik modeli

Mbanba: (Agapitou, 2025).

Rogomsal transformasiya mehmanxana xidmatlorinin togkilini fundamental sokildo doyisdirmoklo

xidmat proseslorinin daha somoarali vo standartlagdirilmis formada idaro olunmasina imkan yaradir.
Avtomatlasdirma texnologiyalariin totbiqi noticosindo omsoliyyatlarin icra siiroti artir, xidmot
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quisurlarinin  yaranma ehtimali azalir vo imumi xidmot axiinin sabitliyi tomin edilir. Bu
doyisikliklorin asas mahiyyoti ondan ibaratdir ki, ovvallor ¢coxsayli insan miidaxilosi tolob edon
proseslor indi daha doqiq vo fasilosiz isloyon rogomsal sistemlor torofindon idaro olunur. Bu,
mehmanxanalarin  omoliyyat strukturunu yilingiillosdirir vo xidmotin keyfiyyotini daha
prognozlasdirila bilon hala gatirir.

Siini intellektin xidmat miihitinds totbiqi miistori tocriibosini koklii sokildo fordilosdirir. Al
alqoritmlori qonagin avvalki se¢cimlarini, iistiinliiklorini vo davranig niimunalorini analiz edorak daha
uygun tokliflor formalagdirir vo ehtiyaclarin avvalcodon miioyyon edilmasing sorait yaradir. Bu proses
yalniz xidmatin fordilosma saviyyasini artirmir, hom do miistori momnunlugunun yiiksalmasina tosir
edon psixoloji komfort yaradir. Beloliklo, fordilosdirilmis xidmot artiq sadoca olava listiinliik deyil,
mohz mehmanxananin raqabatqabiliyyatini miisyyan edon asas amilo ¢evrilir.

Idaroetmo gorarlarinin qebulunda data analitikasmnin rolu xiisusilo artmigdir. Rogomsal sistemlor
vasitasilo toplanan molumatlar xidmat proseslorinin real voziyyatini doqiq aks etdirir vo idaragilors
miistori tolobatini, xidmot yiliklonmasini, resurs bolgiisiinii vo keyfiyyot indikatorlarini obyektiv
qiymotlondirmays imkan verir. Bu proses ananavi tocriibadon forgli olaraq, intuisiya vo subyektiv
gorarvermao lsullarin1 arxa plana kecirir vo elmi asaslandirilmis idaroetmo modelini formalasdirir.
Goloacok perspektivdon baxdiqda, data asasli idaroetmo mehmanxanalarin strateji planlagdirmasinin
morkazina ¢evrilocok (Tussyadiah vo Park, 2018, s. 93—106).

Rogomsal transformasiya insan resurslarinin rolunu logv etmir, oksinoa, yenidon formalasdirir.
Avtomatlasdirilmis sistemlorin genis totbiqi kadrlarin omoliyyat ylikiinii azaltsa da, xidmotin
emosional komponenti vo qonaqla {linsiyyot elementlori insan faktorunun vacibliyini qoruyur.
Personalin texnoloji savadliligi ilo yanasi, emosional intellekt, kommunikasiya bacarigr vo
gonagparvarlik madoniyyati xidmotin keyfiyyatindo daha boyiik ohomiyyat gazanir. Bu baximdan
hibrid xidmot modeli — yoni texnologiya ilo insan amilinin balanslasdirilmis totbiqi — miiasir
mehmanxana idaraetmasinin asas yanagmalarindan birina ¢evrilir.

Miistori roylorinin AT ilo tohlili momnunluq soviyyosinin daha doqiq miisyyonlogdirilmasing vo
xidmoat bosluglarinin daha tez askarlanmasina imkan verir. Roy informasiyasi yalniz qiymotlondirmo
vasitosi kimi deyil, hom do strateji inkisaf qorarlar1 {iclin molumat bazasi kimi istifado olunur.
Dinamik keyfiyyst tonzimlomoasi mexanizmlori mahz bu analitik prosess sdykeonir vo miiassisaya
mistori gozlontilorine dorhal uygunlasmaq imkani yaradir. Avtomatlagdirmanin xorclorin idars
edilmosing tosiri do mithiimdiir. ©maliyyatlarin roqomsallagsmasi zaman, insan resursu vo enerji
itkilorini azaldir, bu iso Umumi xorclorin optimallagmasina gotirib ¢ixarir. Bu proses
mehmanxanalarin rentabellik soviyyasini artirir vo somaraliliyin yiiksolmasi ilo xidmoat keyfiyyati
arasinda balans yaradir (Zhong, 2022, s. 235-245).

Natica

Rogomsal transformasiya mehmanxana xidmatlorinin keyfiyyotino yalniz texnoloji soviyyado
deyil, hom do idaroetmo, omoliyyat, kadr siyasoti vo miistori miinasibatlori kimi g¢oxsaxoli
istiqgamotlords tosir gostoron strateji bir prosesdir (Agapitou, 2025, s. 18-24). Xidmot
omoliyyatlarinin avtomatlagdirilmasi vo siini intellekt osashi alotlorin totbiqi xidmaotin siiratini,
sabitliyini vo proqnozlasdirila bilonliyini artiraraq anonavi xidmot mexanizmlorindon forqli, daha
cevik vo dayaniglt struktur yaradir. Data analitikasinin idaroetmo qorarlarinda osas kriteriyaya
cevrilmasi iso xidmot proseslorinin subyektiv yanagsmadan uzaqlasdirilmasma vo elmi osaslarla
optimallasdirilmasina sorait yaradir (Ayvaz-Cavdaroglu, 2024, s. 21-27). Rogomsal transformasiya
insan resurslarinin rolunu tamamilo aradan qaldirmir; oksino, emosional intellekt, kommunikasiya
bacarig1 vo qonagparvarlik kimi elementlorin shamiyyatini daha da artirir. Belslikls, galocok xidmat
modeli texnologiyanin fasilosiz omoliyyat {istlinliiyii ilo insan faktorunun sosial-emosional doyarinin
sintezindon formalasacaqdir (Emerald Publishing, 2025, s. 28). Bu yanagsma hom miistori
momnunlugunu yiiksoldocok, ham do mehmanxana brendinin uzunmiiddatli reputasiyasini
giiclondiracok. Ragoamsal monitoring sistemlori xidmat keyfiyyastinin dl¢lilmosini daha obyektiv vo
davamli edir, miistori roylorinin intellektual analizi iso xidmot bosluglarinin erkon morhslodo
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agkarlanmasina imkan verir. Avtomatlagdirmanin xorclora tosiri do nozors carpir: resurs itkilorinin
azalmasi, omoliyyat somaraliliyinin yiiksalmasi vo optimallagsmis idaroetmo modeli mehmanxanalarin
maliyya dayanigligini méhkomlondirir (Ayvaz-Cavdaroglu, 2024, s. 44).

Rogomsal transformasiya va intellektual idaroetmo sistemlori mehmanxana sonayesinin galocok
inkisaf trayektoriyasini miioyyon edon osas strateji faktorlar sirasindadir (Ivanov va b., 2020, s. 63).
Bu texnoloji va idaraetma yenilikloring siiratli adaptasiya roqabatqabiliyystinin qorunmasi, xidmaot
keyfiyyatinin yiiksaldilmasi vo miistori momnunlugunun davamli tomin olunmasi ii¢lin zoruridir.
Rogomsal transformasiyani vaxtinda v diizgiin totbiq edon mehmanxanalar golocok turizm bazarinda
daha giicli mdvqge oldo edocok vo innovativ xidmot modeli ilo sektorda yeni standart
formalasdiracaqlar.
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Nizami Ganjavi’s Poetry in Turkish Literature

Nizami’s creativity, which has played a significant role in the development of Eastern epic poetry,
also influenced Turkish artistic literature. He played an important role in the widespread
dissemination of humanist ideas, the praise of high moral qualities, and topics such as love and
heroism. Like Nizami’s poems, which were translated and spread into Turkish, Khamsa imitations
also began to appear in Turkish language. The tradition of responding to Nizami’s Khamsa and
writing on Nizami’s themes has become a creative challenge in Turkish literature, as it was among
Persian, Uzbek, and Indian peoples. Turkish poets have also tested their pens in this field once again,

continuing Nizami’s traditions.
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Nizami Gancavinin tiirk adabiyyatinda poeziyasi

Xiilasa

Saorq epik seirinin inkisafinda ohamiyyat kasb edon Nizami yaradicilig: tiirk badii adabiyyatina da
0z tosirini gostormisdir. Humanist ideyalar, yiiksok monovi sifatlorin toronniimii, mohobbat vo
gohromanliq kimi moévzularin genis yayilmasinda miithiim rol oynamigdir. Tirk diline torcimo
olunaraq yayilan Nizami poemalar1 kimi tiirk dilindo Xomsa nozirolori do meydana ¢ixmaga
baslamigdir.

Nizami Xomsasino cavab vermak, Nizami mdvzularini qoloms almaq ononasi fars, 6zbak, hind
xalglarinda oldugu kimi tiirk odobiyyatinda da yaradiciliq imtahanina gevrilmisdir. Tiirk sairlori
golomlorini bir do bu sahodo sinamiglar, Nizami ononoslorini davam etdirmislor.

Acar sozlar: Sarq epik seiri, Xomsa, yiiksok monavi sifatlor, anana, tiirk adabiyyati

Introduction

Nizami is a rare talent that the Azerbaijani people have presented to world culture. He constitutes
one of the brightest stages of our rich literature. Nizami’s art, which stands at the highest peak of
12th-century Azerbaijani poetry, is renowned not only in his homeland but also far away from its
borders. The great poet has mastered the artistic creativity of those who came before him,
comprehended its thought-provoking content and philosophical meaning. Unlike many of his
contemporaries, he left behind a magnificent legacy. He has created an immortal work known as
Khamsa. In Nizami’s art, the achievements of 12th-century Middle Eastern culture and humanistic
ideas that make humanity think are depicted. The ideas he illustrated have lived for centuries and
have influenced the creativity of many poets (Alpay, 1970).

Research

The great poet expressed his immortal ideals through a highly artistic language and tried to
confirm his humanistic worldview with wise stories drawn from folk literature. He made abundant
use of legends and folk tales and referred to proverbs and sayings that reflect the sharp wit of the
people. All these are stylistic qualities of Nizami’s poetry, which make the instructive content and
social significance clearer to the reader. This poetic style in Nizami’s verses was constantly continued
by his followers. Enriched by his successors, this tradition led to the formation of the Nizami school.
The creation of the Nizami literary school became famous not only in his native land but also
worldwide. This fame inspired the creative work of many outstanding artists. Therefore, continuing
Nizami’s creative legacy and responding to his Khamsa was a difficult challenge and a test of artistic
ability. The most famous word masters of the East wanted to test themselves in this field. In various
languages of Eastern peoples, imitations of the Khamsa verses were composed (Agayev, 1964).

The influence of the Nizami literary school has been especially widespread in Turkish literature.
In his Khamsa, Nizami spoke with love of his native land, its customs, and traditions. Even Turkish
literary critic Ali Genceli, who has spoken extensively on this subject, notes in his introduction to the
translation of the Turkish poet M.F.Giirtlincan’s Leyli and Majnun that he encountered the following
couplet in an ancient manuscript of Nizami’s works found in Hagia Sophia:
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“My ancestors were Turks. Each of them was like a wolf in intelligence and wisdom” (Arasli,
1947).

Furthermore, a clearer understanding of Nizami and his works can be obtained from the preface
that Ali Genceli wrote for M.F.Gilirtiincan’s translation. This preface, titled “Nizami Ganjavi”, attracts
our attention as a good example of research conducted on the poet. Here, Nizami Ganjavi is
introduced as a great and celebrated poet who is rarely encountered in Eastern literature. In his
research, Nizami’s works are studied in comparison with other famous Eastern artists, including
Ferdowsi’s works. In his Shahnameh, Ferdowsi did not provide detailed information like Nizami’s
works; he beautifully brought legendary history to life (Giirtunca, 1966).

In the section titled “The Name, Homeland, and Family of Nizami”, the author provides
information about the poet’s father and mother, noting that Nizami’s mother was the daughter of a
Kurdish tribe.

He mentions he encountered the following couplet by Nizami in Hagia Sophia:

“My grandfather and father were Turks,
They were as courageous as a fur coat.”

The author states that the poet was born in Ganja and also passed away there and gives detailed
information about the city of Ganja and its history. In the introduction, he even discusses aspects of
the poet’s life, his marriage, and his son separately. He highly values Nizami’s advice to his son
Muhammad in the work Layla and Majnun and points out that this counsel has versions and imitations
in Persian, Turkish, as well as Punjabi languages (Arasli, 1958).

In general, Turkish life, the lifestyle of the Turkish people, Turkish thought, Turkish mentality,
and the Turkish way are clearly visible in the poems of Nizami. In his poems, the poet also benefited
from the oral creativity of his native people. The poet’s wide use of oral folk creativity stems from
his love for his people and their customs and traditions.

“Nizami thought in Turkish but wrote in Persian.” That is why Persian writers who read the works
of Nizami and Khaghani Shirvani said, “the Turkish scent is coming through.” This Turkish scent has
had a special influence on the works of Turkish peoples (Arasli, 1979).

All of this shows that the widespread spread of Nizami traditions in Turkish literary art and their
continuation up to the present day is related to the Turkish spirit distinctly felt in the great poet’s
work. In Turkish literary art, many poets have taken Nizami as their pen name. Nizami’s creativity,
as well as on other Eastern peoples, has also influenced Turkish poetry in terms of form. During this
period, the tradition of writing Khamsa became exemplary. In addition, the tradition of writing
Khamsa in Turkish literature is distinguished by the diversity of its themes. However, despite this,
the socio-political issues raised reflect the strong influence of Nizami’s creativity from a literary and
artistic point of view (Arasli, 1980).

Nizami’s creative work has enriched Turkish artistic literature in terms of ideas, broadened its
social motifs, and stimulated the extensive development of themes such as love, labor, and heroism.
Nizami’s influence played a significant role in the emergence of Turkish masnavi poetry and became
a particular object of research. Studies about Nizami have been more clearly reflected in scientific
articles written by various scholars. In Turkey, a number of scientific research articles have been
published in journals such as “Turkish Language”, “Turkish Language Studies”, and “Orientalism”,
concerning the Azerbaijani poet Nizami and the works of Turkish poets who deal with his themes.

Nizami’s creativity, which has played a significant role in the development of Eastern epic poetry,
also influenced Turkish artistic literature. He played an important role in the widespread
dissemination of humanist ideas and the praise of high moral qualities and topics such as love and
heroism. Like Nizami’s poems, which were translated and spread into Turkish, Khamsa imitations
also began to appear in the Turkish language.
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The tradition of responding to Nizami’s Khamsa and writing Nizami’s themes has become a
creative challenge in Turkish literature, as it was among Persian, Uzbek, and Indian peoples. Turkish
poets have also tested their pens in this field, continuing Nizami’s traditions.

Representatives of Turkish literature such as Homdullah Homdi, Taglicali Yahya, Novizado Otayi,
Feyzi, Behisti, and Cakori are also authors of Khamsa. However, it should be noted that the tradition
of writing Khamsa in the Turkish world developed somewhat differently from Nizami. For example,
the Khamsa of Behisti, a prominent figure of 16th-century Turkish literature, consists of the following
poems: Bamiq and Azra, Yusuf and Zuleikha, Husn and Nigar, Suheyl and Novbahar, and Layli and
Majnun. Or let us take the prominent Turkish poet of the 16th century, Homdullah Homdi. Homdi’s
Khamsa contains poems that differ from Nizami’s works: Yusuf and Zuleikha, Kifayatname, Layli
and Majnun, Tohvatul Asheqin, and Tavalludi Amim (Arasl, 1947).

Other Khamsa themes written in Turkish are also distinguished by their variety. This shows that
the tradition of writing Khamsa in Turkish was not continued merely through imitation. However, the
tradition of writing Khamsa as a literary genre was associated with the name of Nizami. Turkish poets
remembered their predecessors with great reverence in their works and made the powerful influence
of Nizami’s immortal creativity felt in their work. Therefore, the Nizami literary school emerged in
Turkish literature. The disciples of this school were also proud of being followers of the Nizami
literary tradition. They spoke with pride about addressing Nizami’s themes in their writings.

As can be seen, Nizami’s Khamsa has served as a source for Turkish poets. However, the tradition
of creating Khamsa was continued through prose. From Turkish literature, we can mention Bursali
Jalili and Nergisi as examples. Nergisi called his own work, which consists of five parts, a poem.
However, these parts are not dedicated to separate themes; they form a single unified work (Hiiseyn,
1942).

Nizami’s creativity has manifested itself in various artistic trends in Turkish literary art. His work
has also influenced Turkish folk epics.

Translating Nizami’s poems into Turkish languages is a task that requires both scholarly expertise
and poetic mastery. At the same time, it is important to consider the level of development of poetic
art. With all this in mind, let us look at Sheykhi’s translation:

Deger yiiz cana sol saat ki, dilber
Gorakmaz der, veli gonliindan ister.

When we compare the translation of this couplet, we see that although Sheykhi keeps the meaning,
he is not able to preserve the same level of artistic beauty as Nizami. The benefit of such translations
is that they acquaint the Turkish reader with Nizami’s ideas and the aesthetic beauty of his poetry.

The complete translations of Nizami’s poems belong to later periods. Among them, we can
mention the translation by M.F.Giirtlincan. However, this translation was not made from the poet’s
original text but directly from Samad Vurghun’s Azerbaijani translation. He deeply studied Nizami’s
art and works, analyzed the research conducted on Nizami’s writings, and translated while being
closely acquainted with the originals of Nizami’s couplets (Miibariz, 1947).

The translator, who wants to convey Nizami’s art to the reader in full depth, sometimes deviates
from the text and renders certain lines differently.

Baska dil yaramaz sah neslimize
Eskiklik getirer baska dil bize
Biz mahmut Qaznevi gibi deyiliz
Dururuq verilen soziimiizde biz.

In this couplet, since the word “Leyli” was adapted into Turkish as “Leyla”, the translator
sometimes made changes related to this name.
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In the Turkish edition, the couplet is given as follows:

Mocnunun dilinde Leyla ve sevgi
Baska hig bir sozii duymazdi ilgi.

Giirtuncan compared his translations with Samad Vurgun’s translation and changed some lines to
make the adaptation more accurate.
The following verse is given in Samad Vurgun’s translation:

Ucalmagq istoson bir kamala ¢at
Kamala ehtiram gostorir hoyat.

The second line of the translated couplet is reflected more accurately in Turkish publications as
follows (Riistomova, 1975):

Ucalmagq istesen boytikliik 6gren
Yiikselmis gorsiinler seni glin-giinden.

It appears that the translator, in addition to referring to the original, also benefited from Ali Nihat
Tarlan’s line-by-line translations. In this way, he brought his translation closer to the main text.

Countless such examples can be presented. Sometimes, when a verse could not be fully rendered
in a single couplet, he translated each line separately and created a new quatrain without relying on
Samad Vurgun’s version.

We can multiply such examples indefinitely. However, it should be noted that the Turkish spirit
in Nizami’s works and his connection with Turkish thinkers since the Middle Ages created favorable
conditions for the extensive and high-quality translation of his works into Turkish. H.Arasl noted
that Nizami was a poet who wrote in Persian but thought in Turkish and emphasized that one of the
reasons for the successful translation of his poems into Turkish was his deep connection with Turkish
literary heritage, folklore, and language (9lokborov, 1948).

Conclusion

Translations like these are truly the product of laborious work. Even though the study of Nizami’s
creativity is considered a literary necessity, these translations have played a major role in presenting
Nizami’s works to Turkish readers in a wide and detailed manner.
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Doyiisds psixoloji iistiinlityiin shomiyati

Xiilaso

Miiasir miihariba soraitindo soxsi heyatin doyiis qabiliyyatini miioyyon edon asas amillordon biri
onun psixoloji tistiinliiytidiir. Psixoloji tistlinliik yalniz fiziki hazirliq va silah iistiinliiyii ilo deyil, ham
do doyiisciiniin monavi dayaniqligi, inami, iradesi vo emosional sabitliyi ilo formalasir. Miihariba
soraitinds insan davraniginin dyronilmasi gostorir ki, yliksok psixoloji hazirliga malik soxsi heyat daha
tez qorar gobul edir, stresso qarst daha davamli olur vo komanda daxilinds sarsilmaz birlik niimayis
etdirir. Azorbaycan ordu quruculugunda soxsi heyotinin tokco silah vo tohsilli ordu yaradaraq
irolilomosi ilo deyil, hom do lider komandirlor yetisdirdi. Liderin homiso mogsadi vo missiyasi
olmalidir. Azarbaycan zabitinin is9 bir maqsadi vo missiyast isgal olunmus torpaqlarimizi xilas etmok
idi. Istor ddyiisdon ovvalki proseslordo, istorso do ddyiis soraitindo horbginin ohval ruhiyyasinin
yliksok olmasi istonilon naticonin aldo olunmasi iigiin ¢ox dnomlidir.

Acgar sozlar: psixoloji, motivasiya, doyiis, hazirlq, ordu
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The Importance of Psychological Advantage in Combat

Abstract

One of the main factors that cause personal psychological struggle of modern military personnel
is their superiority. Psychological superiority is formed not only by physical training and superiority
in weapons, but also by the moral stability, confidence, will, and emotional stability of the fighter.
The study of social behavior in war shows that having a high psychological state makes decisions
faster. In the construction of the Azerbaijani army, the personal staff not only advanced by creating a
weapon and an educated army, but also trained leading commanders. The leader should have a
development and mission. One of the goals and missions of the Azerbaijani officer was to save our
occupied lands. Whether in pre-battle processes or in combat conditions, the high morale of the
soldier is very important for achieving any result.

Keywords: psychological, motivation, combat, preparation, army

Giris
Ohval insanin tasavviir va diislincasing, onlarin mazmun va istigamating, straf alomo basladiyi
miinasiboto tosir gostorir (Muxtarov, 2002, s. 74). Doyiisclido son vo giimrah ohval olduqda
otrafindaki hor sey ona xos tosir bagislayir. Oksino oldugda iso hor sey ona soniik, monasiz vo ¢atin
goriiniir. Ustiin psixologiyaya malik olan zabit soxsi heyotino motivasiya vermoyi va yiiksok ruhda
tolim vo ya doyliso qatilmasina nail olmahdir. Zabit foaliyyoti ¢otin, masuliyyotli xidmoti

funksiyalarla bagli ictimai maqsadlori 6zlinds birlesdirir. Biitiin bunlara hazirliq ise xiisusi harbi tolim
morkozlarindo — ali horbi moktoblords hoyata kegirilir (Ismayilov, 2014, s. 138).
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Foaliyyot gdstordiyim Heydor Oliyev adina Horbi Institutun rohbarliyi vo pedaqoji kollektivi ii¢iin bu
mosala daima prioritetlor siyahisindadir. Burada harbiyslilora idarsetmonin asas funksiyalar: olan
planlasdirma, toskilatgiliq, istigamotlondirma (amr, komanda soklindo), koordinasiya, gorar verma,
nozarat funksiyasi dyradilir. Miiasir idaraetmada bir ¢ox foaliyyot otraf dairadoki doyisikliklori uygun
bir gokildo monimsoyarak ortaya ¢ixir (Sadiqov, 1998, s. 279). Son 25 il orzindo idaro edonlor
kompiiterlorin texnoloji inkisafindan yararlanaraq daha ¢ox ugurlar oalds etdiyini nazaro alaraq bu
sahados inkisaf etmolori liclin harbiyslilars har ciir sorait yaradilmisdir.

Tadgiqat

Doyiisds psixoloji iistiinliiyiin anlayis1 vo shomiyyati

Psixoloji iistiinliik — soxsi heyatin monovi vo emosional sabitliyini, ddyiis soraitindo irads giiciinii
vo mogsadyonliililylint ifado edon kompleks gostoricidir. Horbi psixologiyada bu anlayis “doyiis
ruhu”, “psixoloji doziimliilik™ vo “monaovi sabitlik” terminlori ilo alagoalondirilir. Manavi ruh ordunun
soxsi heyatinin mohkomliyi liclin vacibdir. Diismon silahlarina qars1 dayanma qabiliyyati, doyiis
soraitindo diizgiin istigamatlonma va silahlardan diizgiin istifads horbi qullugcudan monovi-oxlaqi vo
doyiis ustaligi ilo yanasi, hom do psixi sarsilmazliq tolob edir.

Psixoloji iistiinliiyo malik ddyiiscii qorxuya nozarat eds bilir, togvis voziyyatindo belo adekvat
gorarlar gobul edir vo doyiis tapsirigini tam mosuliyyotlo yerino yetirir. Bu xiisusiyyatlor tokco fordi
deyil, eyni zamanda kollektiv psixoloji hazirligin da naticosidir.

Psixoloji iistiinliiyiin formalasma saboblori

Saxsi heyatin psixoloji tistiinliiytiniin formalasmasi asagidaki amillordan asihidir:

o Ideoloji vo monovi motivasiya: Ddyiis¢iiniin Votono sodaqot hissi, milli-moenavi dayarlora
baglilig1.

e Doyiis soraitindo idaroetma prosesinin psixoloji xiisusiyyotlorinin Oyronilmasi ilk dnco soxsi
heystin komandira, onun bilik vo bacarigina olan inamin mahiyyati ilo sortlonir. Belo ki, mohz
komandirin bilik veo bacarigma, menoviyyat vo somimi voziyyatino inanan kollektiv onun
otrafinda mohkom birlags bilir. Bu inam tabelikds olanlarin doyiis foaliyystini artirir vo psixoloji
travmanin qarsisinin alinmasi li¢lin zomin yaradir (Qasimov, Sofiyeva vo Ohmodov, 2004, s. 26).

e Komandanin liderlik keyfiyyaotlori: Liderin davranisi, adalstli miinasibati vo soxsi niimunasi
kollektivin psixoloji durumuna birbasa tasir edir.

o Horbi talim vo doyiis hazirligi: Yiiksok soviyyali hazirliq doyiisciinlin 6ziins inamini artirir, qorxu
va geyri-miioyyanlik hissini azaldir.

e Kollektiv ruh vo homroaylik: Doyiis¢iilor arasinda garsiliqh etimad, dostlug vo mosuliyyat hissi
birlikdos psixoloji sabitlik yaradir.

44 giinliik Vaton miiharibasinda psixoloji iistiinliik

Azorbaycan Ordusunun 44 giinliik Vaton miiharibasinds (2020) niimayis etdirdiyi yiiksok doyiis
ruhu psixoloji iistlinliiylin klassik niimunasidir. Songor Generali logobli general Polad Hosimovun
Tovuz rayonu istigamoatindos gedon ddylislordo sohid olmasi orduda qisas vo maosuliyyat hissini
giiclondirdi. Polad Hosimov 6n cobhado, asgarloari ilo ¢iyin-¢iyina ddyiison general idi. Onun gohidliyi
harbgilords “yarimgiq qalan isi tamamlamaq”™ ozmini artirdi, doyiis ruhu yiiksoldi. Generalin 6n xottdo
sohid olmasi zabit vo asgorlora niimuns oldu, “komandir do bizimladir” diistincosini mohkomlondirdi.

Birlik vo intizam daha da giiclondi. Orduda homroyliyin vo fodakarligin simvoluna c¢evrildi.
Ordunun biitliin qruplarinda milli birlik, Vatona sevgi vo sohidlore hdrmat kimi dayarlor psixoloji
dayanighigr giiclondirdi. Bir yandan miilki ohalinin orduya verdiyi dostok, bir yandan iso ordu
rohboarliyinin bu sahods gordiiyii islor orduda motivasiyani daha da giiclondirirdi. Niimuns ti¢iin horbi
pilot olaraq ddyiisloro qatildigim N sayli horbi hissodo sos giiclondiricilor vasitosilo aerodrom
orazisino yayilan vatonparvarlik ruhunda olan mahnilarin pilot vo texniki heyotin motivasiyalarina
neco tosir etdiklorini gostoro bilorom. Votonporvorlik mahnilar1 sadalar altinda sevinclo vo eyni
zamanda qisas hissi ilo doyiiso gedon sahinlorimizi gérmok qiirurverici idi. On ¢ox motivasiyani iso
ordu xalq torofindon alirdi. Koniillii olaraq cobhaya getmok istoyanlor, masimnlarla orduya yardim
aparanlar v s. kimi dastok ordunun psixoloji voziyyaetini daima iistiin saxlayirdi.
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Xiisusila Xiisusi Toyinatl Qiivvalarin vo 6n cabha bolmalorinin faaliyyati gostordi ki, psixoloji
sabitlik texnoloji vo taktiki imkanlarla yanasi, golobani tomin edon osas faktorlardandir. Soxsi heyat
qarsisinda qoyulan mogsadi aydin sokildo dork etdiyindon, qorxu hissi minimal, motivasiya is9
maksimum soviyyads idi.

44 giinliik miithariba hom do gdstordi ki, miiasir doyiislords informasiya miiharibasi vo monavi
tasir vasitalori psixoloji voziyyato mithiim tosir gostorir. Azarbaycan Ordusu informasiya vo monavi
istiinliiyii do qoruyaraq, diismon tizorindo hom taktiki, hom do psixoloji golobs qazandi. Real ddyiis
soraitino yaxinlagdirilmis soraitds tolim-doyiis tapsiriginin sézsiiz yerino yetirilmosinda harbgilorin
psixoloji hazirliginin miivaffoqiyyatle formalagsmasinin ilkin sortidir (Sliyev, 2003, s. 99).

Bozon moggololor zamani ayri-ayri harbgilorin doylis zamani ugursuzluga diigar olmasindan
danigsmaq vacib olur, belo sohvlor 6yradilonlorin buraxdiglar1 6z sohvlorini dorindon basa diismoyo vo
doyiisdo hansi itkilor hesabina basa goldiyini dork etmolorine komok edir (Sliyev, 2005, s. 62).

2023-cii il antiterror amoliyyatlarinda psixoloji dayaniqhgin rolu

2023-cii ilin sentyabrinda kegirilon lokal antiterror omsliyyatlar1 zamani soxsi heyatin qisa
zamanda doytlis tapsiriglarmi ugurla yerino yetirmasi ovvalki dovrlordo qazanmilmis psixoloji
tocriibonin vo ruh yiiksokliyinin naticosi idi. Miiharibadon sonra da Azarbaycan Ordusunun goxsi
heyoti yliksok psixoloji nizam-intizam niimayis etdirdi. Bu omoliyyatlarda osgor vo zabitlorin
davraniglar1 gostordi ki, milli ruh vo psixoloji sabitlik uzunmiiddatli siilhiin vo tohliikosizliyin
tominatinda miihiim rol oynayir.

Psixoloji uistiinliiyiin naticalari vo doyiis qabiliyyatina tasiri

Psixoloji iistiinliiya malik ordu:

o Doyiis tapsiriglarini daha az itki ilo yerina yetirir;

e Qorar gobul etmo siirati vo adekvatlig artir;

e Qorxu vo togvis soviyyosi azalir;

o Komanda vo kollektiv slagolori mohkomlonir;

e Miisbat emosional fon vo monavi rahatliq yaranir.

Bu xiisusiyyatlor miiharibadon sonraki dovrdo do soxsi heystin sosial adaptasiyasina, xidmot
intizamina vo monovi biitovliiylino miisbat tosir gostarir.

Natico

Natico etibarilo, doylisde psixoloji tistiinliik soxsi heyatin manovi dayaniqligmi tomin edon strateji
amildir. Hom 44 giinliik Voton miiharibasi, hom do 2023-cii 1l antiterror omaliyyatlar siibut etdi ki,
psixoloji sabitlik, milli doyarlors sadiglik vo pesokar hazirliq bir araya goldikdo, doyiisiin naticosi do
golaba ilo yekunlasir.

Bu sobobdon, miiasir horbi tolim sisteminds psixoloji hazirhigin artirilmasi, liderlik
keyfiyyotlorinin giiclondirilmosi vo monovi motivasiyanin davamli saxlanilmasi asas prioritet
olmalidir. Bu qoloba bir xalq kimi bizim giliciimiizii gostordi, Azarbaycanin bir dovlot kimi
potensialini niimayis etdirdi. Bunu diigmon do, onun havadarlar1 da gérdii. Gordiilor ki, 6ton 30 ildo
Azorbaycan 6z haqli davasindan bir addim da geri ¢okilmoyib (Science.gov.az, 2020). Ali Bas
Komandan conab Ilham Bliyev Voton miiharibasi haqqinda belo demisdir: “Azarbaycan 44 giin
orzinda parlaq golobs gqazanaraq Ermonistant moglub etdi, isgala son qoydu. Bu 44 giinilin har giinii
bizim sanli tariximizdir.” (DTX, 2022).
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Tohsil sistemindd miidllimlarin stress idaraetmasi va
pesakar rifahin psixoloji asaslar

Xiilasa

Miiasir tohsil mithitinde miisllimlik yiiksok psixoloji gorginlik vo emosional resurslarin daimi
soforbor edilmosini tolob edon pesoalordon biridir. Toqdim olunan moqalode miisllimlorin gilindalik
pedaqoji foaliyyoti zamani qarsilasdiglar: stress faktorlari, onlarin idaro olunmasi mexanizmlori,
pesokar rifahin psixoloji asaslar1 vo tiikkonmisliyin todris prosesina tosiri elmi-nozori kontekstds tohlil
edilir. Todqiqatin asas magsadi miiallimin emosional vaziyyatinin tadrisin keyfiyyatine vo sagirdlorin
akademik nailiyyotlorino tosirini  miioyyonlosdirmokdir. Arasdirma ¢orcivasindo  stressin
formalagmasina tosir edon determinantlar psixoloji, pedaqoji, sosial, toskilati vo fordi-resurs qruplari
lizro sistemlosdirilorok toqdim olunur. Statistik gostaricilor siibut edir ki, pesokar tiikonmislik kadr
axmini siratlondirmoklo yanasi, tohsil sisteminin imumi davamliligina ciddi tohliiko yaradir vo
sagirdlorin sosial-emosional rifahina vo akademik noticolorino birbasa monfi tosir gostorir. Bu
kontekstdo stressin idaro olunmasi miisllimlorin psixoloji sabitliyini, i3 motivasiyasini vo todris
miihitinin iimumi effektivliyini artiran strateji amil kimi ¢ixis edir. Maqalads vurgulanir ki, stressin
idars olunmas: yalniz fordi bacariq deyil, ham ds institusional dostok talob edan sistemli bir prosesdir.
Pegokar rifahin tomin edilmasi {i¢lin kognitiv-davranis¢1 yanasmalar, 6ziinlitonzimlomo metodlar1 vo
is-hoyat balansinin qorunmas: strategiyalari todqiqatin praktiki ohomiyystini formalasdirir. Yekun
notico olaraq qeyd edilir ki, miiollimlorin psixoloji rifahina qoyulan investisiya biitovliikdo tohsil
sisteminin effektivliyini vo innovativ potensialini artiran halledici amildir.

Acar sozlar: miiallim stressi, pesakar rifah, psixoloji asaslar, tiikkonmislik, tahsil sistemi
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Psychological Foundations of Teacher Stress Management and
Professional Well-Being in the Education System

Abstract

In the modern educational environment, teaching is characterized as one of the professions
requiring high psychological resilience and the constant mobilization of emotional resources. This
article provides a scientific and theoretical analysis of the stressors encountered by teachers in their
daily pedagogical activities, their management mechanisms, the psychological foundations of
professional well-being, and the impact of burnout on the instructional process. The primary objective
of the research is to identify the correlation between a teacher's emotional state, the quality of
instruction, and students' academic achievement. Within the scope of the study, the determinants
influencing the formation of stress are systematized into psychological, pedagogical, social,
organizational, and individual-resource groups. Statistical indicators demonstrate that professional
burnout not only accelerates staff turnover but also poses a significant threat to the overall
sustainability of the education system and directly affects the socio-emotional well-being and
academic outcomes of students.
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In this context, stress management emerges as a strategic factor that enhances teachers' psychological
stability, work motivation, and the overall effectiveness of the learning environment. The article
emphasizes that stress management is not merely an individual skill but a systemic process requiring
institutional support. To ensure professional well-being, cognitive-behavioral approaches, self-
regulation methods, and work-life balance strategies form the practical significance of the research.
In conclusion, investment in the psychological well-being of teachers is identified as a decisive factor
in increasing the innovative potential and overall effectiveness of the entire educational system.

Keywords: teacher stress, professional well-being, psychological foundations, burnout, education
system

Giris

Miiasir tohsil sistemi siiratlo doyigon sosial-modani toloblorls iiz-iize qalir vo bu dayisikliklor ilk
novbads miisllimin psixoloji dayanighigini vo stresso garst davamliligini aktuallagdirir. Miiallimin
giindalik faaliyyatinda gorarvermo ylikiiniin artmasi, sagird vo valideyn gozlontilorinin ¢oxalmasi,
eloco do rogomsal tolim miihitino uygunlasma zoruroti stress amillorinin strukturunu daha da
miirokkoblosdirir. Bu soraitdo stressin idaro olunmasi tokco soxsi rahatliq mosalasi deyil, hom do
pesokar funksionalligin qorunmasi {igiin vacib psixoloji bacariq hesab olunur.

Pegokar rifah miisllimin is motivasiyasini, pedaqoji miinasibatlords sabitliyini vo tolim miihitinin
emosional tonunu miisyyon edon asas psixoloji gostaricilordon biridir. Rifahin zoiflomasi pedaqoji
gorarlarin keyfiyyating, kommunikasiya torzins vo dyranmae prosesinin iimumi dinamikasina birbasa
tosir gostorir. Buna goro do miollimlorin rifahinin psixoloji osaslarini miioyyonlosdirmok, rifahin
neco moéhkomlandirilo bilocoyini anlamaq tohsil sisteminin davamliligi iigiin strateji ohomiyyot
dasiy1r (Skaalvik vo Skaalvik, 2017).

Bu mdévzu 6z aktualligini hom fordi psixoloji resurslarin tilkonms riskinin artmasi, hom do
miiollimlorin pesokar oziiniidoyor vo soristolilik hissinin doyison miihitdo sinanmasi ilo olagodar
goruyub saxlayir. Movcud sorait miiollimlorin stress idaroetmosini ononovi metodlardan konara
cixaraq daha ¢evik, adaptiv vo elmi osasli yanasmalarla inkisaf etdirmoyi zoruri edir.

Tadqgiqat

Tohsil sistemindo miisllimlorin {izlosdiyi stressin tobioti ¢oxdlgiili xarakter dasiyir vo hom
psixoloji, hom sosial, hom do toskilati amillorin kosismoasindo formalagir. Miisllim foaliyyatinin
dinamizmi onu davamli emosional yiiklonmo soraitino daxil edir. Bu yiiklonmoni artiran osas
mexanizmlordon biri miisllimin eyni anda bir neg¢a sosial-instrumental rolu icra etmasi — bilik 6tiiron,
motivasiya yaradan, davranisi tonzimloyon va psixoloji dastok funksiyalarmi paralel sokilds yerino
yetirmosidir. Rol toloblorinin struktur baximindan miirokkab olmasi stressin davamli xarakter
almasina zomin yaradir (Nasirov, 2024).

Musllim Tukanmisliyi ila
Bagh Statistik Gostaricilar

Pesasina bagh va aktiv sakilda Is yerinda tiikenmislik yasayan
istirak edon miiallimlarin isi tark amakdaslarin yeni is axtarma ehtimal
etma ehtimali 62% daha azdir. 2.6 dafo daha yiiksakdir.
ABS-da dévlat maktablarinin 86%-i
aalli in 90%-i di; 2023-2024-cii tadris ilinda yeni
talablarinin azaldilmasini destaklayir. muallimlarin isa gabulunda
catinliklarla Gzlasmisdir.

Sakil 1. Miisllim Tiikonmisliyinin ©mok Davranigina vo Tohsil Sistemi Resurslarina.
Tasirini Oks etdiron Osas Statistik Gostaricilor

Manba: https://www.aaspa.org/news/how-to-avoid-teacher-burnout-and-increase-teacher retention-
2025
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Son illords aparilan todqiqatlar gostorir ki, miiallim tiikonmisliyi ilo onlarin sinifds 6ziinii somarali
hesab etmomasi arasinda ciddi slaqgo mdévecuddur. Bu voziyyat birbasa sokilds sagirdlora do 6tiiriilo
bilir. Masalon, sinif idaraetmasi bacariqlarina dair 6ziino inami1 az olan miiollim, forqindo olmadan,
daha ¢ox pozucu davraniglarin miisahido olundugu bir tolim miihiti yarada bilor. Miisllimlorin yiliksok
stress soviyyosi sagirdlorin emosional yiiklonmosini do artirdig: {icin hom tolim prosesi, hom do
akademik gostoricilor monfi tosir altinda qalir. Sagirdlorlo miinasibatlorin qurulmasi da ¢otinlosir.
Bununla yanasi, miisllim dovriyyosinin artmasi tolimds ardicilligt pozur vo bu doyiskonlik sagird
davraniglarinin idara olunmasinda olavo ¢otinliklor yaradir.

Cadval 1.
Tohsil sisteminda miallimlarin stress idaraetmasi
kontekstinda tiikonmislik riskinin osas statistik gostaricilori.

Statistik Sakildan gotiiriilmiis Elmi interpretasiya (qisa)
gostorici fakt
Iso baghhgm Isino bagli miiollimlorin Iso bagliliq miiallimin psixoloji

qorunmasi vd isdon
ayrilma riski

isi tork etmo ehtimali 62%
daha azdir.

davamliligini artirir vo tiikonmigliys garsi
goruyucu faktor kimi ¢ixis edir.

Tiikonmislik vo Burnout yasayan isgilor Pesokar tilkonmislik kadr

is doyisikliyi yeni i axtarma ehtimalinda dovriyyesinin yiiksalmasinin psixoloji
ehtimali 2.6 dofo artim gdstarir. osasini togkil edir.
Biirokratik Miisllimlorin 90%-i Biirokratik yiliklonma miisllim rifahini

yiikiin tasiri

sonadlogsmonin azalmasini

zoiflodon osas toskilati stresorlardan

tolab edir. biridir.
Miisllim Dovlot moktoblorinin Tiikonmislik vo isdon ayrilmanin
catismazhgi 86%-12023-2024-cii illorda artmasi tohsil sistemindo kadr
gostaricisi miollim tapmaqda ¢otinlik resurslarinin davamliligina tohliiko

cokmigdir. yaradir.

Manba: Misllif tarafindon sokil 1-0 asason tortib olunmusdur.

Codval 1-do togdim olunan statistik gdostoricilor miisllim tlikonmisliyinin tohsil miihitino
¢oxOl¢iilii tasir gdstordiyini niimayis etdirir. Molumatlar gostorir ki, isino baghiligin yiiksok olmasi
miiollimlorin sistemdo qalma ehtimalini artiran asas psixoloji qoruyucu faktordur. Eyni zamanda, is
ylikiindon vo emosional tozyiqdon yaranan tiikonmislik miisllimlorin yeni is axtarma meylini kaskin
sokilda yiiksaldir ki, bu da tohsil sistemindo kadr sabitliyinin pozulmasina sabob olur. Biirokratik
toloblorin azaldilmasi ilo bagli genis dostok iso gostorir ki, sonadlosmo yiiklonmasi miisllimlorin
stressinin struktur monbalarindon biridir. Miisllim ¢atigmazlig: ilo baglh roqamlor iso tiikonmisliyin
artiq fordi soviyyoadon ¢ixaraq sistemli problemo gevrildiyini, bunun iso todrisin davamliligina vo
tohsil keyfiyyotino birbasa tosir etdiyini ortaya qoyur.

Stressin idara olunmasi miisllimin psixoloji dayaniqliq soviyyasindon, fordi 6ziiniitonzimlomo
bacariglarindan vo emosional yiikii tanimaq qabiliyyatindon bilavasito asilidir. Miisllimin stress
signallarmn1 erkon moarholodo doyarlondirmasi, 6z psixoloji sorhadlorini tanimasi vo emosional
reaktivliyini tonzimlomasi onun pesokar rifahinin asas qoruyucu mexanizmlarindon biri hesab olunur.
Aragdirmalar gostorir ki, yliksok oOziiniitonzimlomo qabiliyystino malik miisllimlor davranis
elastikliyi nlimayis etdirir, ¢otin situasiyalarda daha adekvat strategiyalar secir vo tlikonmislik
riskindon daha effektiv qorunurlar (Jennings, 2019).

Pesokar rifahin keyfiyyotini miioyyon edon asas psixoloji komponentlor miiollimin 6z isino
verdiyi monanin sabitliyi, pesokar Oziliniidoyor soviyyasi vo emosional balansidir. Bu
komponentlordon hor hansi birinin zaiflomasi miisllimin qorarverma prosesinds qeyri-konstruktiv
yanagmalarin artmasina, pedaqoji miinasibatlorde gorginliklorin yaranmasma veo tmumi is
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somoaraliliyinin azalmasina sabab olur. Xiisusilo emosional balansin pozulmasi miisllimi daha gox
reaktiv davranisa yonaldir vo miihitdoki stressorlarin tasirini giiclondirir.

Tohsil toskilatinin strukturu da stress idaroetmosindo miihiim rol oynayir. Soffaf olmayan
idaroetmo, dostok mexanizmlorinin zoifliyi, miallimlorin gorarvermo prosesindon konarda
saxlanmasi va yiiksok biirokratik yliklonma psixoloji gorginliyi artiran osas institusional amillordir.
Oksina, kollektiv dastok madaniyystinin mdvcudlugu, homkarlar arasinda qarsilighh eamokdashq,
psixoloji tohliikasizlik atmosferi vo idaraetmoados istirak¢iliq modeli miisallimin rifahini giiclondiron
sosial-resurs baza yaradir.

Miiollimin soxsi psixoloji resurslari — Oziineinam, emosional intellekt, sosial bacariglar vo
adaptiv diislinco strategiyalar1 — stressin azaldilmasinda asas qoruyucu faktor rolunu oynayair.
Emosional intellekti yiiksok olan miisllimlor emosional yiiklonmoni daha dogru qiymotlondirir,
miinasibatlori konstruktiv sokildo tonzimloyir vo tolobolorin davraniginda yaranan gorgin situasiyalara
daha sabit reaksiyalar verirlor. Bu xiisusiyyotlor hom pedaqoji prosesin keyfiyyotino, hom do
miiollimin soxsi psixoloji sabitliyina bilavasito miisbat tosir gostarir.

Stress idaroetmosinin effektivliyr miiallimin pesokar kimliyinin formalasma soviyyesi ilo do
olagolidir. Pesokar kimliyi giiclii olan miiollim 6z rolunun sorhadlorini aydin bilir, emosional
sarfiyyatim1 daha moqsadyonlii tonzimloyir vo pesokar foaliyystini daxili doyeor sistemi ilo
uygunlasdirilmis sokilds icra edir. Bu, hom tiikkonmislik sindromunun qarsisini alir, hom do miiallimin
uzunmiiddatli psixoloji davamliligini tomin edir. Stress idaroetmosi vo pesokar rifah bir-biri ilo six
bagli psixoloji sistemlordir. Bu sistemlorin hor ikisinin giiclondirilmasi miollimin psixoloji
saglamliginin qorunmasini, todris prosesinin keyfiyyotinin yiiksolmosini vo tohsil miihitinin
emosional sabitliyini tomin edir (Maslach vo Leiter, 2017).

Cadval 2.
Miiallimlords pesokar stressin formalagmasina
tosir edon determinantlarin elmi-struktural tosnifati.

Determinant qrupu | Tasirin tobiati Qisa izah (elmi)

Psixoloji Daxili fordi Emosional titkonmo riskini artiran 6ziiniitonzimlomo
determinantlar mexanizmlor | catigmazligi, emosional reaktivlik va stresso hassasliqg.
Pedaqoji Peso Dars yiikiiniin hocmi, sinif idarsetma ¢otinliyi vo

determinantlar faaliyyotinin dayison metodik standartlarin yaratdigi kognitiv
toloblori yliklonma.
Sosial Xarici Valideyn gdzlontilorinin tozyiqi, sagird davranisindaki
determinantlar miinasibatlor gorginliklor vo moktob daxilinde kommunikativ
sistemi konfliktlar.
Taskilati Is miihitinin Biirokratik prosedurlarin ¢oxlugu, gorarvermoado
determinantlar qurulusu miallimin rolunun moahdudlugu vo psixoloji
tohliikosizliyin zaifliyi.
Fordi-resurs Soxsi qoruyucu | Miollimin 6ziinoinam soviyyasi, emosional intellektin
determinantlari potensial glicii vo stressdon barpaolunma qabiliyyati.

Manba: Teacher stress and health: Effects on teachers, students, and schools — Greenberg et al.,
2016). https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2021.681258/full

Codval 2-do togdim olunan hor bir determinant miollimlorin pesokar stressinin neco
formalasdigini anlamaga imkan veron ayri-ayri psixoloji vo toskilati mexanizmlori oks etdirir.
Psixoloji determinantlar asason miisllimin daxili emosional proseslorins bagli olur. Bu qrupa daxil
olan faktorlar, masalon, 6ziiniitonzimlomads ¢atinlik vo emosional yliklonmays hassasliq, stress qars1
reaksiyanin no godor siiratlo yarandigint miioyyon edir. Masalon, emosional tiikonmoays meyilli bir
miisllim kigik davranis pozuntularina belo daha giiclii reaksiya vera bilor va bu, giin arzinds psixoloji
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gorginliyin yigilmasina sabab olur. Bu kimi hallar psixoloji determinantlarin stress yiikiiniin osas
baslangic noqtolorindon biri oldugunu gostarir.

Pedaqoji determinantlar miisllimin birbasa peso foaliyyotindon gqaynaqglanan toloblorlo baglhdir.
Yiiksok dors yiikii, tez-tez doyison metodik standartlar vo sinif idaraetmosinin davamli digqgot tolob
etmosi miiollimin kognitiv vo emosional resurslarini siirotlo sorf etdirir. Masolon, eyni giin orzindo
forqli yas qruplart ilo ardicil dors kecon bir miisllim hom metodik temp, hom ds emosional
tonzimloms baximindan daha ¢ox enerji itirir va bu, stress saviyyasini yiiksaldir. Bununla pedaqoji
determinantlarin stressin giindoalik ritmini formalasdirdig: aydin olur.

Sosial determinantlar misllimin foaliyyst gostordiyi sosial miinasibatlor sistemindon asilidir.
Valideynlorin yiiksok goézlontilori, sagirdlorin dayiskon davraniglar1 vo homkarlarla miinasibatlorda
gorginlik yaradan situasiyalar miisllimin emosional yiikiinii artirir. Masolon, bir sagirdin davamli
sokilds dors prosesini pozmasi1 miiollimi tokco dars zamani deyil, dorsdon sonra da emosional olaraq
mosgul edir vo bu, sosial determinantlarin stressin dorinlogmasinds neca rol oynadigini gostarir (Zhao
vob.,2021).

Toskilati determinantlar miisllimin daxil oldugu tohsil sisteminin strukturu ilo olagolidir.
Biirokratik tapsirigqlarin normadan ¢ox olmasi, gorarvermods istirak imkanlarinin moahdudlugu vo
psixoloji tohliikasizliyin zoaif oldugu miihitlor stressi ohomiyyatli doracads artirir. Masalon, miisllimin
foaliyyatino dair gorarlarin onun istiraki olmadan verilmasi 6ziino nazarat hissini azaldir vo stressin
intensivliyini artirir. Bu amillor togkilati determinantlarin sistem xarakterli tosirini niimayis etdirir.

Fordi-resurs determinantlar1 miiollimin soxsi psixoloji potensialin1 ohato edir. Oziinoinamin
yiksok olmasi, emosional intellektin giicli vo ¢atin situasiyalardan sonra barpaoluna bilma bacarigi
stresslo miibarizodo miithiim qoruyucu rol oynayir. Masalon, emosional intellekti inkisaf etmis bir
miiollim konflikt situasiyasini daha yumsaq sokilds idara edir vo bu da psixoloji yiiklonmonin
garsisini qismon alir. Bu niimuno fordi resurslarin stressi tamponlayan osas mexanizmlordon biri
oldugunu gostarir.

Miisllimlarin stress yasamasi tok bir amilin deyil, miixtalif psixoloji, sosial vo togkilati faktorlarin
qarsiliglt tosiri ilo formalagir. Hor bir determinant 6z ndvbasindo stressin hom intensivliyini, hom do
davamliligini miioyyon edir. Miollimin soxsi psixoloji resurslart1 bu determinantlarin tosirini
azaltmaga imkan versa do, stressin tam idars olunmasi ii¢iin hom fordi, hom ds institusional dostok
mexanizmlorinin birgs iglomasi zoruridir. Bu, miisllimin emosional sabitliyinin qorunmasinin yalniz
soxsi masuliyyat deyil, hom ds tohsil miihitinin ortaq vo sistemli funksiyas: oldugunu gostarir.

Natica

Miisllimlorin stress idaroetmosi pedaqoji foaliyystin yalniz komok¢i komponenti deyil, onun
dayanigligini tomin edon asas psixoloji sartlordon biridir. Miiallimin emosional yliklonmays verdiyi
reaksiya, sosial miinasibaotlori neco tonzimlomasi vo peso roluna miinasibati onun hom giindoalik
gorarlarina, hom do imumi pesokar inkisaf trayektoriyasina bilavasits tasir edir. Aparilan tohlil siibut
edir ki, stressin monbalori goxsaxali olsa da, onlarin oksoriyyoti miiallimin daxili psixoloji resurslari
ilo qarsiligh tosirde transformasiya oluna bilir. Bu iso miisllimin 6z psixoloji mexanizmlorino na
doracads hakim olmaq gabiliyyatinin, tolim prosesinds konstruktiv emosional mévqge sargilomasinin
vacibliyini ortaya ¢ixarir.

Movcud noticolor bu qorara golo bilorik ki, stress idaroetmosi yalniz fordi bacariglarla
mohdudlasdirila bilmoz. Pedaqoji miihitdo kollektiv dostok madoniyyatinin formalasdiriimasi,
rohbarlik torafindon psixoloji tohliikasizliyin tomin edilmasi vo misllimlorin gorarverma proseslorino
real sokilds inteqrasiya olunmasi stressin azaldilmasinda on az fordi strategiyalar qodor shomiyyot
dastyir. Bu monada tadqiqat miisllimin rifahinin yalniz psixoloji kateqoriya deyil, hom ds togkilati
mosuliyyat dasiyan sistem problemi oldugunu vurgulayir.

Miisllimlarin rifahini artirmaq ti¢lin anonavi stresslo miibarizo yanagmalari, istirahat tovsiyolori
vo sado emosional idareetma iisullart artiq miiasir tohsil miihitinin miirokkobliyini kompensasiya
etmir. Bu sahods daha innovativ, adaptiv vo soxsiyyet yoniimlii psixoloji yanasmalarin totbiqi
zoruridir. Belo yanasmalardan biri miisllimin “psixoloji avtonomluq hissinin” giiclondirilmssidir. Bu
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anlayis miisllimin hom 6z emosional sorhadlorini tanimasini, hom peso miihitindoki xarici tosirloro
qarst daha sabit movqe se¢gmosini, hom do peso davranisini 6z doyorlorine uygun tonzimlomasini
nozordo tutur. Avtonomluq hissasinin giiclonmasi miiallimi hom tiikonmislikdon qoruyur, hom do
onun todris prosesindo daha yaradici vo adaptiv movge tutmasina imkan yaradir. Rifah vo stress
idaroetmosi pedaqoji soristolikdon ayrilmazdir. Miisllim 6z emosional voziyyetini foal sokildo
tonzimladikco sinifdoki miinasibatlordo daha stabillik nlimayis etdirir, sagird miihitinds psixoloji
balans yaradir va tohsil prosesinin keyfiyyati yiiksolir. Bu baximdan miiallim rifahi artiq soxsi se¢im
vo ya fordi bacariq mosolosi deyil, tohsilin effektivliyinin osas indikatorlarindan biri kimi
qiymatlandirilmalidir (Memmodova, 2022).

Miiollimlorin stress idaroetmasinin psixoloji osaslart yalniz mdvcud problemlorin aradan
qaldirilmast ii¢lin deyil, hom do tohsil sistemindo daha davamli vo inkisafyonli pedaqoji
modoniyyatin qurulmasi {i¢ilin strateji baza rolunu oynayir. Bu naticolor tohsil siyasotindo miiollim
rifahinin prioritetlogdirilmosinin zoruriliyini bir daha tosdigloyir vo gostorir ki, psixoloji dayaniql
miiollim golocayin dayaniqli tohsil sistemini formalasdiran asas insan amilidir.
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Are Online Classes as Effective as Traditional Classes?

Abstract

This article examines whether online classes are as effective as traditional face-to-face instruction
in higher education. It argues that the effectiveness of learning cannot be evaluated solely based on
the mode of delivery, but rather depends on several interacting factors such as subject type, student
motivation, learning styles, and technological conditions. By reviewing recent academic studies, the
paper highlights that theoretical subjects are generally well suited to online environments, while
practical and skill-based disciplines require in-person instruction for effective learning. The study
also discusses how self-discipline and learner autonomy play a crucial role in online education
success, whereas traditional classrooms provide stronger social interaction, immediate feedback, and
structured learning conditions. Furthermore, technological limitations and digital inequality are
identified as major challenges affecting online learning outcomes. The findings suggest that neither
online nor traditional education is universally superior; instead, a blended learning approach that
integrates digital tools with face-to-face teaching may offer the most effective and inclusive model
for modern universities.

Keywords: online education, traditional education, learning effectiveness, higher education,
blended learning, student motivation, subject type, educational technology
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Onlayn darslor ananavi darslar qadar effektivdirmi?

Xiilasa

Bu moqalos ali tohsildo onlayn darslorin ononavi iiz-lizo todris qodar effektiv olub-olmadigini
aragdirir. Moaqalada qeyd olunur ki, tohsilin effektivliyi yalniz todris formasina asason qiymatlondirilo
bilmoz, oksino fonnin novii, toloba motivasiyasi, 6yronma tislublar1 vo texnoloji sorait kimi bir neco
qarsiligl tosir edon amildon asilidir. Son akademik todqiqatlarin icmalina osaslanaraq gostorilir ki,
nozori fonlor iimumiyyotlo onlayn miihit {i¢iin daha uygundur, lakin praktik vo bacariq yonimlii
saholords effektiv dyronma liciin iiz-iizo todris zoruridir. Toadqiqat homginin 6zilinanazarat vo dyronan
miistoqilliyinin onlayn tohsilds ugur {igiin miihiim rol oynadigni, ananavi sinif miihitinin iso daha
giicli sosial qarsiliqlt alago, dorhal geribildirim vo strukturlagdirilmis Gyronmo soraiti yaratdigini
vurgulayir. Bundan olavo, texnoloji mohdudiyyatlor vo rogomsal borabarsizlik onlayn tohsilin
naticaloring tasir edon asas problemlor kimi miioyyan edilir. Naticolor gdstarir ki, no onlayn, na do
ononavi tohsil universal sokildo {istiin hesab edilo bilmoaz; oksino, roqomsal alatlori {iz-lizo todrislo
birlosdiran qarisiq (blended) tohsil modeli miiasir universitetlar {i¢iin on effektiv vo inkliiziv yanagma
ola bilar.

Acar sozlar: onlayn tohsil, ananavi tahsil, oyranmanin effektivliyi, ali tahsil, qarisiq tohsil
(blended learning), taloba motivasiyasi, fonnin novii, tahsil texnologiyalart
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Introduction

In the last decade, higher education has undergone significant changes due to rapid technological
development. Digital platforms, learning management systems, and virtual communication tools have
transformed how knowledge is delivered and accessed. This transformation became even more visible
during the COVID-19 pandemic, when universities across the world were forced to shift from
traditional classroom instruction to fully online learning environments (eSchool News, 2024). As a
result, millions of students experienced a new form of education that relied heavily on technology
rather than physical presence.

Online education offers several advantages such as flexible schedules, access to digital learning
materials, and the possibility of studying from any location. These features have made online
education attractive to many students, especially working adults and those living far from university
campuses (University of the Potomac, n.d.). At the same time, traditional classroom education has
long been valued for its direct interaction, immediate feedback, and social learning opportunities,
which are considered essential for academic and personal development.

Due to these differences, researchers and educators continue to debate whether online education
can truly replace or equal traditional face-to-face instruction. Some studies report that students can
achieve similar learning outcomes in online environments when courses are well designed and
supported by effective digital tools (U.S. Department of Education, n.d.; ScienceDirect, 2023).
However, other studies emphasize that learning is not only about receiving information but also about
social engagement, classroom discussion, and emotional support, which are more easily achieved in
traditional settings (Kumari, 2021).

Therefore, this article argues that the effectiveness of online and traditional classes cannot be
judged in general terms. Instead, learning outcomes depend largely on individual student
characteristics and the nature of academic subjects. By examining recent academic research, this
study explores how subject type, student motivation, learning style, and technological conditions
influence the effectiveness of both learning modes in higher education.

Research

1. Subject Type and Learning Requirements

One of the most important factors influencing the effectiveness of online or traditional education
is the type of subject being taught. Theoretical and lecture-based subjects such as history, literature,
economics, and language studies are often suitable for online delivery. In such courses, students
primarily need access to lectures, readings, and assignments, which can be easily provided through
digital platforms. Recorded lectures also allow students to pause, replay, and review difficult
concepts, which can improve understanding and retention (Pacific College, n.d.).

Meta-analytical studies confirm that online and blended learning environments can produce
learning outcomes that are comparable to, or sometimes better than, traditional classrooms when
appropriate instructional strategies are used (ScienceDirect, 2023). Interactive tools such as quizzes,
discussion forums, and multimedia content further support active learning in online courses.

However, practical and skill-based subjects such as medicine, engineering, laboratory sciences,
and performing arts require hands-on experience, physical equipment, and direct supervision. In such
cases, traditional classrooms provide opportunities for demonstrations, immediate correction of
mistakes, and guided practice. Research conducted among university students shows that many
learners prefer face-to-face instruction for practical subjects because it allows clearer explanations
and better skill development (SHS Conferences, 2021; ERIC, n.d.).

This suggests that subject type plays a crucial role in determining which learning mode is more
effective. While online learning may work well for theoretical knowledge, traditional education
remains essential for developing practical competencies.

2. Student Motivation and Learning Style

Another key factor affecting learning outcomes is individual student motivation and learning
preferences. Online learning requires a high level of self-discipline, time management, and
independent study skills. Students who are highly motivated and organized can benefit from the

50



ELMI IS Beynalxalq Elmi Jurnal. 2026 / Cild: 20 Say:: 2 / 49-52 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2026 / Volume: 20 Issue: 2 /49-52 e-ISSN: 2708-986X

flexibility of online education, as they can adjust their learning schedule to fit personal responsibilities
(World Reader, n.d.).

For many students, especially working adults, online education provides access to higher
education that would otherwise be difficult to obtain. These students often appreciate the ability to
study asynchronously and manage academic tasks according to their own pace (University of the
Potomac, n.d.).

In contrast, students who depend on external structure and teacher supervision may experience
difficulties in online environments. Studies indicate that lack of routine, limited monitoring, and home
distractions can reduce concentration and academic engagement (Kumari, 2021). Without regular
classroom attendance, some students may struggle to maintain consistent study habits, which
negatively affects performance.

Traditional classrooms, on the other hand, provide fixed schedules, direct communication with
instructors, and peer interaction. These elements support motivation and accountability, especially for
students who benefit from social learning environments. Group discussions, classroom debates, and
collaborative projects also contribute to critical thinking and communication skills, which are harder
to develop in purely online settings (eLearning Industry, 2023).

3. Social Interaction and Academic Development

Education is not only about academic content but also about social development and professional
preparation. University life offers opportunities to build friendships, participate in group work, and
develop teamwork skills. Traditional classrooms naturally support these social interactions, helping
students improve communication and cooperation abilities.

Research shows that social engagement contributes positively to learning motivation and
emotional well-being. Students who feel connected to their peers and instructors are more likely to
participate actively and persist in their studies (SHS Conferences, 2021). In contrast, online learning
environments may create feelings of isolation, especially when courses lack interactive elements.

Although modern online platforms offer discussion boards and video conferencing, these tools
may not fully replace spontaneous classroom interaction. Students often report lower levels of
engagement and weaker social connections in online courses compared to traditional settings
(Kumari, 2021).

4. Technological and Infrastructure Challenges

The effectiveness of online education is also influenced by technological conditions. Reliable
internet access, suitable devices, and digital literacy are necessary for successful participation in
online courses. In regions with limited infrastructure, students may experience frequent interruptions,
platform failures, and difficulty accessing learning materials (Bhange & Gai, 2025).

Technical problems not only disrupt lessons but also increase frustration and reduce motivation.
In contrast, traditional classrooms are less dependent on technology and provide a more stable
learning environment. While digital tools can enhance classroom teaching, they are not essential for
basic instruction, making traditional education more resilient to technical failures.

Conclusion

In conclusion, the comparison between online and traditional education shows that neither
learning mode can be considered universally superior. Online learning offers flexibility, accessibility,
and opportunities for independent study, making it highly suitable for motivated students and
theoretical subjects. Traditional classrooms, however, remain essential for practical training, social
interaction, and structured learning environments.

Academic research clearly indicates that learning effectiveness is influenced by multiple factors,
including subject requirements, student motivation, learning styles, and technological access
(ScienceDirect, 2023; ERIC, n.d.). Therefore, evaluating educational quality based solely on delivery
mode provides an incomplete picture of learning success.

A blended learning approach that combines online resources with face-to-face instruction may
offer the most effective solution for modern universities. Such an approach allows institutions to
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benefit from technological innovation while maintaining the educational and social advantages of
traditional classrooms (U.S. Department of Education, n.d.).

Future educational strategies should focus on flexibility and personalization, allowing students to
choose learing formats that best suit their academic needs and personal circumstances. By adopting
diverse instructional methods, universities can create more inclusive and effective learning
environments for a wide range of learners.
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The Importance and Assessment of Early Mathematics
Skills in Special Schools

Abstract

This study examines the importance of early mathematics skills in special schools and the
methods used for their assessment. Early mathematics skills play a significant role in the cognitive,
social, and functional development of children with special educational needs. Skills such as
counting, number recognition, comparison, spatial awareness, and measurement contribute to the
development of daily living skills and increased independence. In special schools, the development
of these skills is supported through individualized and multisensory instructional approaches. The
assessment process involves observation, play-based tasks, performance-based assessment, and
Individualized Education Plans (IEPs). The findings indicate that the systematic development and
continuous assessment of early mathematics skills enhance the effectiveness of instruction in special
education and contribute to the strengthening of inclusive education.
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Xiisusi maktablards ilk riyaziyyat bacariqlarinin shomiyyati vo
qiymotlondirilmasi

Xiilasa

Bu todqiqat xiisusi moktoblordo erkon riyazi bacariglarin ohomiyyatini vo onlarin
giymotlondirilmo yollarini arasdirir. Erkon riyazi bacariglar xiisusi tohsil ehtiyaclar1 olan usaglarin
idrak, sosial vo funksional inkisafinda miihiim rol oynayir. Sayma, adoadlorin taninmasi, miigayiso,
mokan vo Olgmo anlayislart usaqlarin  gilindolik hoyat bacariglarinin  formalagsmasia vo
miistoqilliyinin artmasina tohfo verir. Xiisusi moktoblords bu bacariqlarin inkisafi fordilosdirilmis vo
coxhissali tolim yanasmalar asasinda hoyata kecirilir. Qiymotlondirma prosesi iso miisahids, oyun
osaslt tapsiriglar, performansa osaslanan qiymotlondirms vo fordi tohsil planlar1 (FTP) vasitosilo
aparilir. Todqiqatin naticalori gostarir ki, erkon riyazi bacariglarin sistemli sokildo inkisaf etdirilmasi
vo davamli giymotlondirilmasi xiisusi tohsildo tolimin effektivliyini artirir vo inkliiziv tohsilin
giiclondirilmasina xidmot edir.

Acar sozlar: erkon riyazi bacariglar, xiisusi maktablor, xiisusi tahsil ehtiyaclari, giymatlondirma,
fordi tohsil plani, inkliiziv tohsil

Introduction

Early childhood is a critical period for the development of foundational cognitive and academic
skills, among which early mathematics skills hold a central place. These skills form the basis for later
learning and play a key role in children’s ability to understand their environment, solve problems,
and develop logical thinking.
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For children with special educational needs, the acquisition of early mathematics skills is even more
crucial, as it supports not only academic progress but also functional independence and participation
in daily life.

In special schools, students often display diverse learning profiles that require adapted teaching
strategies and individualized support. Early mathematics education in these settings must therefore
be structured in a way that responds to individual abilities, learning pace, and sensory needs. Concepts
such as number recognition, counting, comparison, spatial relationships, and measurement are
essential for building practical life skills and enhancing communication and self-confidence among
learners with disabilities (Baroody et al., 2007).

Assessment is an integral component of early mathematics education in special schools. Through
appropriate assessment methods, educators can identify students’ strengths, challenges, and
developmental progress. Traditional standardized assessments are often insufficient for capturing the
learning potential of students with special educational needs; therefore, alternative and flexible
assessment approaches are required. Continuous observation, play-based activities, performance
tasks, and Individualized Education Plans (IEPs) provide valuable information to guide instruction
and support effective learning (Butterworth, 2005).

This study focuses on the importance of early mathematics skills in special schools and explores
effective assessment practices used in special education settings. By highlighting the role of
individualized instruction and continuous assessment, the study aims to contribute to the
improvement of educational practices and the promotion of inclusive education (Clements & Sarama,
2020).

Research

This study was conducted using a qualitative research design aimed at examining the importance
of early mathematics skills in special schools and the methods used for their assessment. Qualitative
research was considered appropriate as it allows for an in-depth understanding of educational
practices, teaching approaches, and assessment strategies applied to students with special educational
needs.

The study population consisted of special schools providing education to children in early
childhood and early primary levels. The sample included special education teachers, school
administrators, and support specialists who are directly involved in early mathematics instruction and
assessment. Participants were selected through purposive sampling to ensure that they had relevant
experience and professional knowledge related to the research topic.

Data were collected through multiple methods to enhance the reliability and validity of the
findings. Semi-structured interviews were conducted with special education teachers to gather
detailed information about instructional strategies, challenges, and assessment practices used in
teaching early mathematics skills. Classroom observations were carried out to examine how early
mathematics activities were implemented in real educational settings and how students responded to
different teaching approaches. In addition, document analysis was used to review Individualized
Education Plans (IEPs), assessment records, and instructional materials related to early mathematics
education.

The collected data were analyzed using descriptive and thematic analysis techniques. Interview
transcripts and observation notes were carefully reviewed, coded, and categorized into themes such
as early mathematics skill development, individualized instruction, assessment methods, and student
progress. This systematic analysis allowed for the identification of common patterns and key factors
influencing the effectiveness of early mathematics education in special schools.

Ethical considerations were taken into account throughout the research process. Participation was
voluntary, and informed consent was obtained from all participants. Confidentiality and anonymity
were ensured by not disclosing personal or institutional information. The findings of the study are
intended to contribute to the improvement of early mathematics instruction and assessment practices
in special education and to support evidence-based approaches that promote inclusive and effective
learning environments.
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Early mathematics skills constitute a fundamental component of early childhood education and
are particularly significant in special schools, where students present a wide range of developmental
characteristics and learning needs (Fuson & Briars, 2019).

In special education contexts, early mathematics learning extends beyond academic achievement
and directly supports cognitive development, social interaction, communication, and functional
independence. Developing these skills at an early stage enables children with special educational
needs to better understand their environment and participate more actively in everyday activities. One
of the core areas of early mathematics education in special schools is number sense, which includes
counting, number recognition, and understanding numerical relationships (Ginsburg & Golbeck,
2004).

These skills help children grasp basic quantitative concepts such as more—less, equal-unequal,
and part—whole relationships. For students with developmental delays or learning disabilities, number
sense is often acquired gradually through repeated practice, visual supports, and hands-on activities.
Concrete materials, such as manipulatives, visual aids, and real-life objects, play a crucial role in
making abstract mathematical concepts more accessible and meaningful (Kargin & Giildenoglu,
(Eds.). 2021).

Spatial and measurement concepts also form an essential part of early mathematics skills in
special schools. Understanding spatial relationships (such as up—down, inside—outside, near—far)
supports not only mathematical reasoning but also orientation, mobility, and daily functioning.
Measurement skills, including length, weight, time, and volume, are closely linked to practical life
experiences and help students develop independence in daily routines. Teaching these concepts
through real-life contexts, play-based learning, and multisensory activities enhances comprehension
and retention (Van Luit & Van de Rijt, 2009).

Individualized instruction is a key principle in the development of early mathematics skills in
special education. Each student’s learning profile, strengths, and challenges must be carefully
considered when designing instructional activities. Differentiated teaching strategies, multisensory
approaches, and adaptive materials enable students to engage with mathematical concepts at their
own pace. In this process, collaboration among special education teachers, therapists, and families is
essential to ensure consistency and continuity in learning (Piaget , 1973).

Assessment plays a central role in guiding instruction and monitoring progress in special schools.
Rather than relying solely on standardized tests, educators use alternative assessment methods that
reflect students’ real abilities and learning potential. Observation-based assessments allow teachers
to monitor students’ responses during daily activities and structured tasks. Play-based and
performance-based assessments provide opportunities for students to demonstrate their skills in
natural and meaningful contexts. Portfolios and Individualized Education Plans (IEPs) serve as
valuable tools for documenting progress, setting realistic goals, and adjusting instructional strategies
(Sarama & Clements, 2009).

Continuous assessment supports early identification of learning difficulties and helps prevent
long-term academic challenges. By regularly evaluating students’ progress, educators can make
timely interventions and modify teaching approaches to better meet individual needs. Furthermore,
assessment results provide important feedback to families and promote active parental involvement
in the educational process.

Conclusion

Early mathematics skills play a vital role in the cognitive, social, and functional development of
children in special schools. These skills, including counting, number recognition, comparisons,
spatial awareness, and measurement, provide a foundation not only for academic learning but also for
daily life skills and increased independence. In special education settings, the development of early
mathematics skills requires individualized, multisensory, and context-based instructional approaches
that address the unique learning profiles and needs of each student.
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Assessment is equally important in guiding instruction and monitoring progress. Traditional
standardized tests alone are often insufficient for capturing the abilities of students with special
educational needs. Therefore, alternative assessment methods such as observation, play-based tasks,
performance assessments, and Individualized Education Plans (IEPs) are essential for evaluating
students’ skills and planning effective interventions. Continuous and flexible assessment ensures
timely support and fosters students’ confidence, engagement, and success in mathematics.
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Saristd dsash 6yranmods midllimlarin sertifikasiyasinin rolu

Xiilasa

Azorbaycanda miisllimlorin soristo asasli tolimo hazirlanmasi miiasir tohsil islahatlarinin asas vo
ardicil sokildo aparilan prioritet istigamatlorindon biri kimi miisyyonlosdirilmisdir. Bu istiqgamotda
goriilon islor hiiqugi-normativ baza ilo yanasi, praktik yoniimlii hazirlig mexanizmlori osasinda ardicil
sokildo hoyata kegirilir. Tohsilin inkisafi iizro Déviat Strategiyas: vo yenilonmis Umumi Tohsil
Kurikulumu misllimin peso foaliyyotine dair gozlontilori xeyli yiiksaltmis, pedaqoji bacariqlarla
yanas1 rogomsal kompetensiyalarin vo kurikulum asash dors planlagdirmasinin formalasdirilmasini
zaruri etmisdir.

Ali tohsil miiassisalorinds bakalavr doracasi iizro miiallim hazirlig1 prosesi sorigto yoniimli model
osasinda yenidon togkil olunur, praktik dorslorin vo pedaqoji tocriibonin hacmi genislondirilir. Hazirda
faaliyyot gostoron moktob miiollimlorinin pesokar inkisafi iso Tohsil Institutu vo regional inkisaf
strukturlar1 torofindon davamli sokildo dostoklonir. Azorbaycanda miisllimlorin sertifikasiya prosesi
onlarin bilik vo bacariglarinin qiymatlondirilmasini tomin etmoklo yanasi, miisllimlorin pesokar
inkisafinin togvigindo miithiim rol oynayan mexanizm kimi ¢ix1s edir. Maqalodo Azarbaycanda soristo
osaslt miiollim hazirlanmasi tocriibasi bazi 6lkalor — Finlandiya, ingiltars, Sinqapur vo ABS-da
totbiq olunan sertifikasiya modellori ilo miiqayisali sokildo arasdirilir.

Acar sozlar: islahat, sarista, bacariq, faaliyyat, inkisaf
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The Role of Teacher Certification in Competency-Based Learning

Abstract

In Azerbaijan, the preparation of teachers for competency-based instruction has been identified
as one of the main and consistently implemented priority directions of contemporary education
reforms. Efforts in this field are carried out in a systematic manner through both a legal and regulatory
framework and practice-oriented training mechanisms. The “State Strategy for the Development of
Education” and the updated General Education Curriculum have significantly raised expectations
regarding teachers’ professional performance, making it essential to develop not only pedagogical
skills but also digital competencies and curriculum-based lesson planning abilities.

In higher education institutions, teacher preparation at the bachelor’s degree level is being
reorganized in accordance with a competency-oriented model, with an expanded emphasis on
practical coursework and pedagogical practice. The professional development of in-service school
teachers is continuously supported by the Education Institute and regional development structures. In
Azerbaijan, the teacher certification process serves as an important mechanism that not only ensures
the assessment of teachers’ knowledge and skills but also plays a key role in promoting their
professional development.
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The article examines Azerbaijan’s experience in competency-based teacher education in a
comparative perspective, alongside certification models implemented in several countries, including
Finland, England, Singapore, and the United States.

Keywords: reform, competency, skill, activity, development

Giris

Azorbaycanda miiollimlorin soristo osasli Oyronmoyo hazirlanmasi tohsil islahatlarinin osas
istigamatlorindon biri kimi formalagsmisdir vo bu proses hom normativ sonadlords, hom do 6lko
moktoblorinda praktiki tolim islahatlari ilo hayata kegirilir. Olkodo kompetensiyaya osaslanan tohsil
modelinos kecid Tohsilin inkisafi tizro Déviat Strategiyasi (Azorbaycan Respublikasi Elm vo Tohsil
Nazirliyi, 2014) vo yenilonmis Umumi Tohsil Kurikulumu (Azorbaycan Respublikasi Tohsil
Nazirliyinin “Misllimlorin etik davranig qaydalari’”nin tosdiq edilmasi haqqinda gorari, 2014) ils
rosmilogdirilmisdir, burada tohsilverana qoyulan talablor artirilmig, miisllimin etik davranis qaydalari
(Azorbaycan Respublikast Tohsil Nazirliyi, n.d.), sagirdyoniimlii tolim, qiymotlondirmoe formalari,
rogomsal bacariglarin inkisafi kimi osas istigamatlor miioyyon edilmisdir. Noticodo miisllim
hazirligimin strukturu va totbiq edilon metodlar xeyli yenilonmisdir.

Ali tohsil miiassisolorinin pedaqoji yoniimlii ixtisaslart morhololi sokildo kompetensiya osash
yanasmaya uygunlasdirilir. Universitetlordo todris tocriibasinin - miiddoti  artirilir, dorsin
planlasdirilmasi, kurikulumla islomo vo qiymotlondirma bacariglar1 ayrica soklinds todris olunur.
Bununla yanasi, inkliiziv tohsil, roqemsal pedaqogika, STEAM kimi miiasir istigamatlor do
programlara daxil edilir. Magsad tokco noazori bilik vermok deyil, golocok miisllimin real sinif
miihitine uygun pesokar hazirligini giiclondirmokdir.

Tadgiqat

Miiollimlor iigiin soristo asash inkisaf Tohsil Institutu vo regional Pesokar inkisaf Morkozlori
vasitosilo tomin olunur. Sertifikatlasdirma prosesi isa miisllimlorin fonn hazirhigini, pedaqoji
biliklorini vo kurikulum bacariglarin1 qiymatlondirarak onlarin davamli inkisafini tosviq edir. Orta
moktob miiollimi I.Hosonovanin yazdigi mogqaloys osason miiollim: “Miisllim dziiniin pedaqoji
tocriibasini miixtolif istigamatlords tokmillogdirs bilor:

e Peso sahasinda (6z fonnini bilmasi).

e Todrisin metodikas1 sahosinds (miiasir texnologiyalari, tolimin yeni metod vo formalarini
monimsomasi).

e Pedaqoji psixologiya sahosinda.” (Muradli vo Sahmuradova, 2022).

Saristo asasli (competency-based) yanasma miisllimin tokca nozari biliklorini deyil, onun real dors
prosesinda totbiq etdiyi praktiki bacariqlari, tadrisi planlagdirma, toskil etmo vo sagird nailiyyatlorini
gqiymotlondirmo imkanlarini 6lgmoyi hodofloyir. Artiq bir sira Olkelor miiollim sertifikasiyasi
sistemindo ananovi bilik imtahanlarindan imtina edorok praktiki soristolors asaslanan qiymoatlondirmo
modelino kegmisdir.

Finlandiyada miisllimlik ¢ox yiiksok doyar verilon pesodir vo burada sertifikasiya ononavi testloro
deyil, misllimin pedaqoji hazirliginin soviyyssino vo real dors prosesinds niimayis etdirdiyi
bacariqlara asaslanir. Bu magsadlo miisllimlordan dars planlari vo onlarin analizi, sagird nailiyyatlori
ilo 15, soxsi refleksiya vo sinif miisahidolorino dair materiallarin yer aldigi pesokar portfel
hazirlamalar1 tolob olunur. Soristo qiymotlondirilmasi kurikulumun hoyata kegirilmasi, formativ
giymotlondirmodon istifado, diferensial todrisin toskili, eloco do sagirdlorin rifah1 vo inkliiziv todris
miihitinin yaradilmasi kimi asas meyarlari ohato edir. Noticodo Finlandiya modelinds sertifikasiya
miisllimin pedaqoji arasdirma aparmaq vo todris prosesini elmi osaslarla inkisaf etdirmok
gabiliyyatini 6lgmoya yonalmis bir sistem kimi ¢ixis edir (National Board for Professional Teaching
Standards, n.d.).

Sinqapur modeli sertifikasiyan1 davamli pesokar inkisaf (CPD) kimi qobul edir, mentor
miisahidasi vo liderlik saristoalori ilo birlogdiran ¢evik vo inkisafyonlii bir sistem kimi taninir. Onun
on giiclii cohati miiallimin karyera pillalori ils sertifikasiya prosesinin six sokilde alaqalondirilmesidir.
Bu modelds miisllim har il fordi pesokar inkisaf plani1 (CPD plani) hazirlayir. Daha sonra maktob
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direktoru vo toyin olunmus mentor torafindon sinif miisahidolori hoyata kecirilir. Sertifikasiya zamani
miisllimin apardigr todqiqat isi vo ya sinfo gotirdiyi praktik innovasiya niimunolori do
giymotlondirilir. Yekun morholado sertifikasiya miiallimin todris prosesini dizayn etma bacarigini,
sinfi idaraetmo gabiliyyatini, sagird forqliliklorine uygun tolim hoyata kegirmo soristosini vo rogomsal
metodlardan istifado bacarigini tosdigloyon qiymotlondirmo ilo tamamlanir. Bu modelin olavo
iistiinliiklorindon biri do odur ki, miisllimlor sertifikasiyanin naticolorina asason “Bas miiallim”,
“Todqiqat¢1r misllim”, “Kurikulum iizro miitoxassis” kimi daha yiiksok peso pillolorine yiiksalo
bilirler (ilyasov, 2018).

Amerikada miisllimlor {igiin on yiiksok niifuzlu sertifikasiya modeli NBPTS (National Board for
Professional Teaching Standards) sistemidir vo bu model tam sokildo performansa osaslanan
qiymatlondirma yanasmasi ilo forqlonir (Ministry of Education Singapore, n.d.). Qiymatlondirma
dord osas modul iizro aparilir: birinci morholodo miiollimin dors prosesindon videogakilis toqdim
olunur vo bu dorso dair otrafl1 refleksiv tohlil hazirlanir. ikinci komponent portfel materiallarindan
ibaratdir: burada sagird is niimunolori vo onlarin inkisaf dinamikasmin tohlili yer alir. Ugiincii
morhslo miisllimin fonn biliklari vo pedaqoji biliklorini 6l¢on imtahani ohats edir. Dordiincti istiqgamat
1s9 miiollimin pesokar davranisini vo moktab icmast ilo amokdasliq soviyyesini qiymatlondirir.
NBPTS modelinin asas prinsiplorino miisllimin dyronan morkozli todris aparmasi, forglondirilmis
tolim tomin etmosi vo 0z pesokar inkisafin1 davamli sokildo giiclondirmasi daxildir. Bu yanasma
hazirda diinyada an inkisaf etmis soristo osasli miiollim qiymatlondirmo sistemi kimi qobul edilir.

Ingiltorodo miiollim kimi foaliyyot gdstormok iig¢iin tokco imtahan vermok kifayot etmir —
namizad ham ds sinifds real pedaqoji bacariqlarin1 niimayis etdirmalidir. QTS (Qualified Teacher
Status) prosesi bir ne¢o osas komponentdon ibaratdir. Bu ¢or¢ivodo miiollim mentor torofindon
toxminon 10—12 dofo miisahido olunur, “Professional Skills Tests” imtahanlarindan ke¢mali olur vo
pedaqoji foaliyyotini oks etdiron portfel qovlugu hazirlayir. Eyni zamanda davranislarin idaro
olunmasi bacari1 vo sagirdlorin fordi ehtiyaclarina uygunlagdirilmis todris plani xiisusi olaraq
giymotlondirilir (Gov.uk., n.d.). QTS sistemi miisllimi 8 asas soristo iizro doyorlondirir: kurikulumun
totbiqi, dorsin toskili, planlagdirma, qiymotlondirmo, davranis idaroetmo, pesokar etika vo digor
pedaqoji bacariglar. Bu model miisllimin hom nozari hazirligini, hom ds praktiki pedaqoji faaliyyatini
kompleks sokildo yoxlayan bir sistem kimi qabul edilib.

Aydm Kazimzads Azarbaycan miiallimi qoazetindo yazir: “Misllimlor basa diismalidir ki,
Oyronanlorin dostoklonmasi sadoco olaraq texniki masolo deyil, etik mosaladir. dyronma prosesindo
Oyrananlora qayg1 gostormak miisllimlorin menovi borcudur. Texniki yanagmada miioyyon movzu
haqqinda bilik verilir, dyronmo vo dorketmo maosolosine bir o godor do diqgot gostorilmir”
(Azorbaycan miiollimi, 2010). Azorbaycanda pandemiya dovrii miiollim hazirh@i prosesindo
miloyyon problemlorin oldugunu bariz sokildo gdstormis oldu: miisllimlorin roqomsal bacariglari
arasinda forqlor var, bozi tolimlor moktoblorin real ehtiyaclarini tam garsilamir, homginin praktiki
tolim modellarinin tatbiqi tigiin daha ¢ox resurs vo davamli dostoys ehtiyac duyulur.

Toalim prosesindo dostokloyici miihitin diizgiin qurulmasi vo somarali sokilds togkili hom maddi-
texniki bazanin, yoni sinifdoki ogyavi miihitin, hom ds psixoloji rahatligin eyni anda tomin edilmasini
tolob edir. Psixoloji miihit dedikdo miisllimin mdvcud resurslardan istifado edorok sagirdlorin
Ozlinoinamini artirmasi, onlarin bir-biri ilo miinasibatlorindo uygun sosial-psixoloji mosafonin
gorunmasi, fikir azadliginin tomin olunmasi kimi amillor nozordo tutulur. Sinifdo mebellorin
yerlosdirilmosi, osyalarin sagirdlorin rahat istifadosino uygun toskili, hom¢inin miixtslif Gyronmao
tisullarini totbiq etmok {i¢iin alava resurslarin vo todris materiallarinin slgatan olmasi da dastokloyici
miihitin formalasmasma xidmot edir. Belo soraitds todrisin keyfiyyati vo somaraliliyi ytksalir,
tohliikesiz vo olverisli yronma miihiti yaranir. Miiseyib Ilyasovun Miiallim pesakarligi va pedaqoji
sarigtoliliyin miiasir problemlori kitabinda pesokarliq vo soristoliliyin formalasdirilmasi problemi
miiasir pedaqoji todqiqatlarda osas istiqgamotlordon biri kimi 6n plana ¢ixarilmis, bu prosesds yeni
pedaqoji texnologiyalardan istifadonin imkanlari aragdirilmisdir. Eyni zamanda goalocok miisllimlorin
pesokar va saristali sokilds yetisdirilmasindo pedaqoji tocriibonin rolu vo shomiyyati elmi baximdan
tohlil edilmigdir: “Todqiqat¢ilar miisllimlorin garsisina qoyulan talablori pedaqoji faaliyyatin
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somaraliliyini tomin edon pesa keyfiyystlorinin imperativ (qeyri-sortsiz) sistemi kimi sorh edirlar.
Avropa alimlorinin fikrinca, praktik pedaqoji faaliyyatin yarisi pedaqoji texnologiyalarin, o biri yarist
iso pedaqoji ustaligin payina diisiir. Miiollimo verilon baslica tolob onun peso kompetensiyalarina
malik olmasidir. Miiollimin soxsi keyfiyyatlori hesab olunan pedaqoji kompetensiyalar onun usaqlara
mohabboatindo, onlarla islomokdon vo iinsiyyotdo olmaqdan hozz almaqda 6zilinii gostorir” (Old
Muallim, n.d., s. 11).

Tohsil sisteminin asas strukturlarindan olan timumtohsil moktoblori comiyyatds on planlt sokildo
idara olunan qurumlar hesab edilir. Bu moktoblords tolim prosesi uzun miiddoatdir ki, birbasa fiziki
tomas vo ilizbaiiz iinsiyyat lizorinds quruldugundan, tolimin birdon-birs forqli formata kegmasi ciddi
doyisiklikloro sobab oldu. Umumtahsil miiassisalarinda dyranma miihitinin taskili va idara olunmasi
adli kitabda sinfin fiziki voziyysti dayarlondirilorkon qeyd olunur: “Sinfin Sl¢lisii vo sinifdoki
sagirdlorin say1, temperatur, is1q, divarlarin vo mebellorin rongi, asyalarin diiziiliisii vo sinfin tomizliyi
sinfin fiziki mihitidir. Sinifdo oxuyanlarin saymin normadan artiq olmasi vo sinfin temperaturu, is181,
rituboti vo s. sagirdlorin dorso olan diggetino tosiri boyiikdiir. Sinifdoki osyalarin ahongdar vo
moqsadyonlii sokildo yerlosdirilmasi todriso miisbot tosir gdstorir, sinifdo rong harmoniyasi goz
estetikasi vo zehni foaliyyst baximindan stimullasdirict effektlor yarada bilor” (Suomi.fi., n.d., s. 46).

Miisllimlik els bir sahadir ki, onu icra edonlor daim 6z {izorinds islomali, yenilonmis islahatlar,
dovriin texniki toloblori ilo ayaqlagsmalidir: “Miasir miisllim pedaqoji-psixoloji tocriibasini,
pesokarligini asagida geyd olunan istiqgamotlords artira bilor: 1) todris etdiyi fonnini daha dorindon
bilmosindo, bu sahads biliklorini artirmaqla bu istigamotdo movceud odobiyyatlari, yeni yanagsmalari
arasdirmagqla; 2) yeni pedaqoji texnologiyalari, tolim metodlarini, miiasir tolimin mozmununda 6z
oksini tapan yeni formalart manimsomaklo vo bunlari todris prosesinds somarali tatbiq etmaklo, todris
metodikast sahasindo; 3) todris etdiyi movzunu, fonni, materiali sinifin vo sagirdlorin psixoloji
saviyyasina, pedaqoji prosesin toloblorina uygunlasdirmaqla” (Umumtahsil miiassisalorinda Gyranma
miihitinin taogkili va idara olunmasi, 2023, s. 54).

Natica

Sertifikasiya prosesi miisllimlorin fonn hazirligini, pedaqoji vo metodiki bacariqlarini, kurikulum
tizro kompetensiyalarin1 qiymatlondiron vo eyni zamanda onlarin davaml inkisafin1 togviq edon
miithiim mexanizm kimi ¢ixis edir. Sertifikasiya zaman1 misllimin bilik vo bacariqlart miistaqil
giymotlondirilmoklo pedaqoji yararliligi miioyyonlosdirilir. Bu proses dors miisahidslori, monitoring
vo inkisaf ehtiyaclariin Oyronilmosi ilo tamamlanir vo miiollimin pesokar yenilonmosini
stimullasdirir.

Beynolxalq tocriibo gostarir ki, Finlandiya, Sinqapur, ABS vo Ingiltors kimi 6lkolordo miiollim
sertifikasiyasi anonovi test modelindon praktiki soristolorin 6l¢tilmasine kecid etmisdir. Finlandiyada
miiollimlordon portfel, dors analizi vo sinif miisahidasi tolob olunur; Sinqapurda sertifikasiya CPD
planlari, mentor miisahidoalori vo innovativ todris niimunslori ilo birlosdirilir; ABS-in NBPTS modeli
portfel, videoanaliz, fonn biliklori vo pesokar davranis komponentlorindon ibarat performans asasl
giymatlondirmodir; Ingiltorodo QTS sistemi iso real sinif bacariqlarmi, planlagdirmani vo davranis
idaraetmasini 6l¢on ¢oxkomponentli model hoyata kegcirilir.
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Qeyri-neft ixracinin tosviqinda dovlat tonzimlonmasinin rolu:
hiiquqi va iqtisadi tahlil

Xiilasa

Hazirda Azorbaycan neft golirloring asaslanan iqtisadi modelo malik 6lkalor sirasina daxildir vo
dovlot bilidcosinin formalagsmasinda neft sektorunun payir uzun miiddot yiiksok olmusdur. Neft
giymaotlorinin qeyri-sabitliyi vo koskin azalmasi 6lko iqtisadiyyati ii¢iin ciddi risklor yaradir. Bundan
olave, neft borpa olunmayan tobii resurs oldugu iiglin uzunmiiddatli iqtisadi dayaniqligin tomin
edilmosi mogsadils geyri-neft sektorunun, xiisusilo ixracin inkigafi strateji ohomiyyaot dasiyir.

Bu tadqigatin magsadi Azoarbaycanin geyri-neft ixracinin son illordoki dinamikasini tohlil etmok
va dovlat tarafindan totbiq olunan iqtisadi va hiiquqi tonzimloma mexanizmlarinin ixracin tagviqine
tosirini qiymotlondirmokdir. Arasdirmada statistik, analitik vo miigayisoli metodlardan istifado
edilmisdir. Todqiqat ¢argivasindo Gomriik Macallasinin ixraci togviq edon miiddealari, beynslxalq
tocriibalor vo miivafiq iqtisadi nazariyyalor tohlil olunmusdur.

Aragdirmanin naticolori gostorir ki, dovlot tonzimlonmosi vo togviq mexanizmlori qeyri-neft
ixracinin genislonmasinds mithiim rol oynayir. Magalodo Azorbaycanin ixrac etdiyi osas geyri-neft
mohsullart vo onlarin {stiinliiklori statistik gostoricilor osasinda toqdim edilir, homginin neft
golirlorino osaslanan iqtisadi modelo malik Olkolorin totbiq etdiyi tonzimlomo mexanizmlori
miiqayisali sokilds tohlil olunur.

Acgar sozlor: geyri-neft ixraci, doviat tonzimlonmasi, ixrac tasviglori, iqtisadi diversifikasiya,
hiiqugi mexanizmlar
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The Role of State Regulation in Promoting Non-Qil Exports:
Legal and Economic Analysis

Abstract

Currently, Azerbaijan belongs to the group of countries with an economic model largely based on
oil revenues, and the oil sector has long played a significant role in the formation of the state budget.
Volatility and sharp declines in oil prices pose serious risks to the national economy. In addition,
since oil is a non-renewable natural resource, the development of the non-oil sector—particularly
non-oil exports—has strategic importance for ensuring long-term economic sustainability.

The purpose of this study is to analyze the recent dynamics of Azerbaijan’s non-oil exports and
to assess the impact of economic and legal regulatory mechanisms implemented by the state on export
promotion. Statistical, analytical, and comparative research methods are employed in the study. The
research examines the provisions of the Customs Code that stimulate exports, relevant international
practices, and applicable economic theories.
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The findings indicate that state regulation and incentive mechanisms play a significant role in the
expansion of non-oil exports. The article presents Azerbaijan’s main non-oil export products and their
advantages based on statistical data, and provides a comparative analysis of regulatory mechanisms
applied by countries with oil-based economic models.

Keywords: non-oil exports, state regulation, export promotion, economic diversification, legal
mechanisms

Giris

Qlobal iqtisadi goraitds enerji resurslarindan asililigin azaldilmasi va ixracin diversifikasiyasi bir
cox Olkolor liclin osas strateji hadoflordon biri hesab olunur. Xiisusilo neft golirlorino asaslanan
igtisadi modelo malik 6lkolordo geyri-neft sektorunun inkisafi iqtisadi dayaniqligin tomin edilmosi
baximindan miithiim shamiyyat kasb edir. Azarbaycan iqtisadiyyatinda neft-qaz sektoru uzun miiddot
aparici rol oynamis vo bu sektor dovlat biidcasi golirlorinin asas hissosini formalagdirmisdir. Lakin
neft qiymatlorinin qeyri-sabitliyi vo xarici bazarlardaki dalgalanmalar geyri-neft ixracinin inkisafini
prioritet istiqgamato ¢cevirmisdir. Bu baximdan dovlot torafindon geyri-neft ixracinin togviqi moagsadilo
miixtolif iqtisadi vo hiiquqi tonzimlomoa mexanizmlori totbiq olunur. Son illords ixrac subsidiyalari,
gomriik gilizostlori, institusional islahatlar vo beynolxalq ticarat olagolorinin genislondirilmasi geyri-
neft ixracinin artimina miisbat tosir gostormigdir. Bununla yanasi, mévcud tosviq mexanizmlorinin
effektivliyinin elmi tohlili vo beynolxalq tocriibo ilo miiqayisosi aktual olaraq galmaqdadir. Bu
moqalodo mohz homin masalalor kompleks sokilds arasdirilir.

Tadgiqat

Bu todqigatin asas mogsadi Azorbaycanin geyri-neft ixracinin méveud vaziyyatini iqtisadi vo
hiiquqgi baximdan tohlil etmok vo dovlot tonzimlonmasi mexanizmlorinin ixracin togviqindo rolunu
qiymotlondirmakdir. Tadqiqat ¢or¢ivasindo asagidaki masololorin arasdirilmasi nazords tutulur:
geyri-neft ixracinin son illordoki dinamikasiin statistik gostaricilor osasinda tohlili; ixracin tosviqi
mogsadils totbiq olunan iqtisadi mexanizmlorin qiymatlondirilmasi; gdmriik va hiiquqi tonzimlomo
vasitolorinin ixrac prosesina tosirinin aragdirilmasi; beynoslxalq tocriibonin dyronilmasi vo miiqayisoli
tohlilin aparilmasi.

Tadqiqat zaman statistik tohlil, analitik yanagma, miiqayiseli metod va hiiquqi senadlarin tohlili
metodlarindan istifadoe edilmisdir. Azorbaycanin qeyri-neft ixraci iizro rosmi statistik molumatlar
Dovlot Statistika Komitosi vo Dovlot Gomriik Komitosinin molumatlari asasinda tohlil olunmusdur.
Eyni zamanda, ixracin tosviqi sahosindo beynolxalq tocriibo vo miivafiq iqtisadi nozoriyyalor
aragdirilmisdir.

Azarbaycan Respublikasmin miistaqilliyi dovrii arzinde neft-qaz sektoru dlko iqtisadiyyatinin
osasini togkil etmisdir. Dovlot torafindon bu asililigin azaldilmasi mogsadilo geyri-neft sektoruna
miixtolif istigamatlor ilizro investisiyalar hoyata kecirilmisdir. Lakin geyri-neft sektorunun inkisafina
osasli tokan 2015-2016-c1 illordo diinya bazarinda neft qiymotlorinin koskin enmasi naticosindo
Olkonin golirlorinin ohomiyyatli dorocods azalmasi ilo bagli olmusdur. Soziigedon proses milli
valyutanin devalvasiyasi ilo naticolonmisdir.

Noticodo Azarbaycan iqtisadiyyatinda daralma miisahido edilmis, ohalinin rifah soviyyasi agagi
diismiisdiir. Mohz bu dovrdon sonra geyri-neft sektorunun inkisafi siirotlonmisdir. Bu doyisikliklorin
ixrac foaliyyatino tasiri ndvbati hissads tohlil edilocokdir.
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Qeyri-neft-qaz sektorunun ixrac gostaricilorinin dinamikasi1 (ABS dollar1 ild)

Yuxarida toqdim olunan 1.1 qrafikdo 2014-2024-cii illor {izro Azorbaycan Respublikasinin
imumi ixracinda geyri-neft-qaz sektorunun pay1 oks olunmusdur. Qrafikdon goriindiiyii kimi, 2014-
ciiildo 1457008 100 ABS dollar toskil edon geyri-neft-qaz ixrac1 2024-cii ilds 2 dofodon ¢ox artaraq
3 042 813 800 ABS dollarina ¢catmisdir. Eyni zamanda, timumi ixracda geyri-neft-qaz sektorunun
pay1 6,73 %-don 11,52 %-o yiiksolmisdir. Bu gostaricilor son onillikdo geyri-neft sektorunun ixrac
potensialinin ohomiyyatli doracodo artdigini gdstorir. Qeyri-neft ixracinin strukturunu daha otrafli
tohlil etmok moqsadilo ixrac olunan asas mal qruplarinin dinamikasina nazor salaq vo son on ildo
hans1 mohsullar {izrs artimin miisahids edildiyini miioyyan edok.

2024-cii ildo geyri-neft ixracinda on boylik paya malik mal qrupu yemoli meyva vo qoz-findig, o
climlodon sitrus meyvalorinin vo qovunlarin gabiglar1 olmusdur. Bu mal qrupu {izrs ixracin hocmi
2014-cii ildo 192 165 300 ABS dollar toskil etdiyi halda, 2024 -cii ildo 496 989 600 ABS dollarina
yliksolmisdir. Ikinci yerds plastmaslar vo onlardan hazirlanan momulatlar mal qrupu gorarlasmisdir.
Soziigedon mal qrupu iizrs ixracin hocmi 2014-cii ildo 156 979 300 ABS dollar1, 2024-cii ildo iso 368
887 300 ABS dollar1 olmusdur. Ugiincii yerds qiymatli metallar, giymatli vo yariqiymatli daslar iizro
ixrac dayanir. Bu sahodos ixrac 2014-cii ildo 34 844 300 ABS dollar togkil etdiyi halda, 2024 -cii ildo
215 328 500 ABS dollarina ¢atmisdir. Dordiincii yerdo pambiq mohsullar1 qorarlagsmisdir. 2014-cii
ildo bu mal qrupu iizro ixrac qeyds alinmamis, 2024-cii ildo iso ixracin hocmi 213 523 300 ABS
dollar1 olmusdur. Besinci yerds toravoz va bozi yemali kokliilor vo kok yumrulart mal qrupu yer alir.
Bu mohsullar iizro ixrac 2014-cii ildo 98 919 200 ABS dollar1, 2024-cii ilds iso 210 805 400 ABS
dollar1 saviyyosina ¢atmigdir. Altinct yerds aliiminium vo ondan hazirlanan momulatlar {izro ixrac
gorarlasmisdir. Soziigedon mohsullar iizro ixrac 2014 -cii ildo geydo alinmamis, 2024-cii ildo iso 197
197 500 ABS dollar toskil etmisdir. Digor mal qruplar tizro ixrac gostoricilori agagidaki codvoldo
togqdim edilmisdir.
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Ne [Mal grupu 2014 2015 [2016  [2017 _ [2018  [2019  [2020  [2021  [2022 2023 [2024 | Doyisimu]
1 Yemali meyva va qoz-findig; Sitrus meyvalarinin va ya qovunun gabiglari
192165 220247,8| 243755,4| 292653,9| 325524,9| 362567,9| 353062,9| 410127,2| 448792,9| 513487,1| 496989,6| 304824,3
, |Plastmaslar va onlardan hazirlanan mamulatlar
156979 112451,5| 98974,8| 101120,1| 118592,7| 179402| 164627,6| 442190,3| 386215,9| 460787,5| 368887,3| 211908
3 [Tebii va ya becarilmis mirvari, aiymatii va ya azqiymatl daslar, qiymatli metallar,
iizarina giymatli metallar cakilmis metallar ve onlardan hazirlanan mamulatlar 34844,3| 16404,6] 570864| 451366| 53344,7| 174412,8| 198570 205739,7| 190606,2| 166887,3| 215328,5| 180484,2
2 Pambiq
0 0 0 71,2 92,5| 158468,8| 156842,4| 273002,8| 213760,4| 163960| 213523,3| 213523,3

Taravaz va bazi yemali meyvakoklular va kék yumrulari
98919,2| 91679,7| 129022,1| 210089,9| 233331,4| 243242,5| 254392,6| 220240,6| 218783,3| 212415| 210805,4| 111886,2

Aliminium va ondan hazirlanan mamulatlar
0 15,6 188,6 1165,7 39| 128049,1| 113432,8| 188529,2| 217560,8| 195181,7| 197197,5| 197197,5

Damiryolu va tramvay nagliyyat vasitalarindan basqa, yeriistii nagliyyat vasitalari
va onlarin hissalari va lavazimatlar 7761,7| 173964 6942,7 6567,2| 12276,2 3893,7 1662,9 4780,8| 42717,4| 180035,9| 187197,9| 179436,2
Gbralar

967,3 1859,7 2415,5 2189,2 522,3 19873| 11009,4| 121289,1| 210678| 83810,7| 127053,9| 126086,6

Uzvi kimyavi birlasmalar
49458,8| 59931,7| 43070,2| 67262,2| 64588,6| 66871,5| 57928,8| 99756,5| 138463,3| 91474,6| 104932,9| 55474,1

Sud mahsullar; Qus yumurtasi; Tabii bal, basqa yerda adlan gakilmayan va daxil
edilmayan heyvan mansali gida mahsullart 2215 1579,2 2818,7 8191,1 8591,6| 20290,7 15270 9350,2| 152864 20211,1| 97401,3| 95186,3
1 Duz; Kiikird; Torpaglar va das; Suvaq materiallari, shang va sement

9187,2| 9879,9| 15152,7| 25247,4| 26199,6| 316856| 27084,3| 385539 58700] 75955,2| 87569,1| 783819

Alkogollu va ya alkogolsuz igkilar va sirka
31875,4| 25829,5| 18731,3| 21923,1| 16249,3| 237059| 12062,6| 14629,3| 31031,1| 60232,2| 68870,1| 36994,7

Niva reaktorlari, qazanlar, avadanliq va mexaniki qurgular; Onlarin hissalari
3452 104,2 402,9 750,3| 2281,2| 43921,6| 49752,5| 35717,6| 77611,7| 89577,8| 65163,4| 648182

Digar

872289 771119,8| 564278,6| 668246,3| 736891| 376638,4| 333102,1| 506204,5| 591633,8| 564921,4| 601893,6

Sakil 1. 2014-2024-cii illorde Azarbaycanin geyri-neft-qaz ixracinin mal qruplar izra
dinamikas1 (ABS dollar1 il9). (Azarbaycan Respublikasinin Dovlot Statistikas: Komitasinin rosmi
veb sohifasi, n.d.)

Dovlat geyri-neft-qaz ixracini tosviq etmok mogsadilo investisiyalar hoyata kegirmis, xiisusi
iqtisadi zonalar vo miixtalif giizostlor totbiq etmis, homginin tonzimloma vo dastok funksiyalarini icra
edon dovlst qurumlar: yaratmigdir. Xiisusilo dovlst investisiyalar1 hesabina yaradilmis miiasir iqtisadi
infrastruktur ki¢ik vo orta sahibkarligin inkisafini dostoklomisdir. Bu dovrds geydiyyatda olan KOB
subyektlorinin say1 3,1 dofs artmus, geyri-neft/qaz UDM-do pay1 iso 23,7% toskil etmisdir. Qeyri-
neft/qaz ixracinin 25,5%-1 KOB subyektlori torofindon hoyata kegcirilir. KOB-larin foaliyyastinin
dostoklonmosi iizro kredit portfeli 2018-ci ildon etibaran 1,5 dofo artaraq 2021-ci ildo 4,4 mird manata
catmigdir (Azorbaycan Respublikasinin 2022-2026-c1 illordo sosial-iqtisadi inkisaf Strategiyast,
n.d.).

Ixracin vo investisiyalarin tosvigi moqgsadilo “Azorbaycan Respublikasmin Ixracin va
Investisiyalarin Tosviqi Agentliyi” — AZPROMO yaradilmisdir. Agentliyin foaliyyati xarici dlkalordo
miixtolif beynolxalq todbirlorin toskili, xarici alicilarin  Azasrbaycan mohsullart barada
molumatlandirilmasi va yerli sirkatlorlo alagslondirilmasi, homg¢inin Azarbaycan investisiya miihiti
haqqinda strafli malumat toplamaq istoyan vo investisiya qoyulusunda maraqli olan xarici sirkotlore
“vahid pancora” prinsipi osasinda xidmot gostorilmasi vo dostok verilmosindon ibaratdir (Azorbaycan
Respublikasimin Ixracin vo Investisiyalarin Tosviqi Agentliyinin rosmi veb sohifosi, n.d.).

Bundan olavo, 18.10.2016-c1 il tarixindo agentliyin torkibindo “Made in Azerbaijan” brendi
yaradilmigdir. Brendin xarici bazarlarda tosviqino, yerli sirkotlorin ixracla bagli beynaslxalq
sertifikatlarin alinmasina, ixracla olagoali todqiqat vo inkisaf proqramlari vo layihalori iizro ¢okilon
xorclorin miisyyan hissosi dovlot biidcasi hesabina qarsilanir, homg¢inin yerli sirkotlorin sorgusu
osasinda marketing vo reklam dastoyi gostorilir (Azarbaycan Respublikasinin Hiiquqi Aktlar1 Dovlot
Reyestri, n.d.).

Qeyri-neft sektorunun inkisafi, qeyri-neft sektorunda innovativ texnologiyalara osaslanan yeni
istehsal, emal vo infrastruktur miiassisolorinin yaradilmasi, ixracyoniimlii vo idxali ovoz edon mohsul
istehsalinin artirilmasi, real sektora investisiya qoyuluslarinin siiratlondirilmasi vo iqtisadiyyatda 6zal
sektorun payinin daha da artirilmas1 moagsadilo 12.10.1992-ci il tarixinda Sahibkarligin Inkisaf Fondu
yaradilmisdir (Azorbaycan Respublikasinda sahibkarligin inkisafina dévlot dastoyi mexanizminin
tokmillasdirilmoasi hagqinda Azarbaycan Respublikasi Prezidentinin formani, n.d.).

Qeyri-neft-qaz sektorunun inkisafinda vo ixracin artmasinda on 6nomli tosviqlordon biri xiisusi
iqtisadi zonalar vo sonaye parklaridir. Xiisusi igtisadi zonalar (XIZ) — miioyyen edilmis cografi
mokanlarda totbiq edilon xiisusi hiiquqi vo iqtisadi rejim vasitasilo biznes foaliyyatini stimullagdiran
Vo ixrac, investisiya vo mosgullugu artiran mexanizmlordir. Bu zonalarda rezident sirkatlors vergi vo
gomrilk giizostlori, sadslosdirilmis inzibati prosedurlar vo inkisaf etmis infrastruktur tomin edilir,
naticados dlkenin ixrac potensiali va iqtisadi dinamizmi giiclonir. Azorbaycanda xiisusi iqtisadi zonalar
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“Xiisusi iqtisadi zonalar haqqinda” Azarbaycan Respublikasinin qanunu ilo tonzimlonir. Qanun 6lka
orazisinda xiisusi iqtisadi zonalarin yaradilmasi, faaliyyati, idare olunmasi va logv edilmasi ilo bagh
hiiquqi vo iqtisadi miinasibatlori tonzimloyir. Qanun xiisusi iqtisadi zonalarda sahibkarliq
foaliyyatinin toskili qaydalarini, bu zonalara totbiq edilon xiisusi hiiquqi rejimi, habels rezidentlorin,
operatorlarin vo dovlst organlarinin hiiquq vo vazifolorini miisyyon edir.

Eyni zamanda, ganun xiisusi iqtisadi zonalarda:

Gomriik va vergi giizostlorinin totbiqi qaydalarini.

Sahibkarliq faaliyysting icazs verilon va qadagan olunan saholori.
Dovlat nazaratinin mexanizmlorini.

Rezidentlorin qeydiyyati vo foaliyyat sortlorini.

5. Investisiyalarmn va sahibkarliq hiiquglarmin dévlot tominatmin normativ qaydada tonzimloyir
(Xiisusi iqtisadi zonalar haqqinda Azarbaycan Respublikasinin ganunu, n.d.).

Qanunun 17-ci maddasing asasan, xiisusi iqtisadi zonalarda gomriik tonzimlonmasi xiisusi hiiquqi
rejim asasinda hoyata kecirilir vo giizostli gdmriik rejiminin totbiq dairasi, sortlori vo istisnalari
normativ sokildo tasbit olunur. Maddoyo asason, xiisusi iqtisadi zonalarin rezidentloring giizostli
gomriik rejimi totbiq olunur vo bu rejim asason ixrac yoniimlii foaliyyati stimullagdirmaga xidmot
edir. Qanunvericiliys gora, Azorbaycan Respublikasinin gémriik orazisi xaricindon xiisusi iqtisadi
zonaya idxal edilon mallar {izra, aksizli mallar istisna olmaqla, idxal riisumu vo slavo doyar vergisi
tutulmur. Eyni zamanda, xaricdon xiisusi iqtisadi zonaya idxal edilmis mallar zonadan birbasa
Azorbaycan Respublikasinin gomriik orazisi xaricino ixrac edildikdo, gdmriik riisumlar1 vo vergilor
totbiq edilmir. Xiisusi iqtisadi zonada istehsal vo ya emal olunmus mallar da Azorbaycan
Respublikasinin gémriik orazisi xaricing ixrac edildiyi halda gomriik riisumlar1 vo vergilordon azad
edilir ki, bu da zonalarin ixracydniimlii iqtisadi mahiyyatini oks etdirir. Bundan slavo, xiisusi iqtisadi
zonada istehsal vo ya emal olunmus mallar tomir, yekun-tamamlama islori, sorgilordo niimayis vo
digor miivoqgoati mogsadlorle lkonin gdmriik orazisino gotirildikde gémriik riisumlart va vergilor
tutulmur. Homginin mallarin xiisusi iqtisadi zonalar arasinda idxal vo ixracit zamani da gomriik
risumlar1 vo vergilor totbiq edilmir. Bununla yanasi, xiisusi iqtisadi zonada istehsal vo ya emal
olunmus mallar Azorbaycan Respublikasmin daxili bazarina daimi idxal edildikdo gilizostli gomriik
rejimi totbiq olunmur vo bu mallara miinasibotdo moévcud gdomriik qanunvericiliyino uygun olaraq
riisumlar vo vergilor tutulur. Eyni zamanda, aksizli mallar xiisusi iqtisadi zonaya idxal edilorken
onlara dair biitiin gdmriik 6donislori tam sokildos totbiq edilir. Qanunvericilikds xiisusi olaraq nazords
tutulmayan digor biitlin hallarda iso Azorbaycan Respublikasinin qiivveds olan gémriik
ganunvericiliyi totbiq olunur (Xiisusi iqtisadi zonalar haqqinda Azorbaycan Respublikasinin ganunu,
n.d.).

Azorbaycan Respublikasmin orazisindo “Xiisusi iqtisadi zonalar haqqinda” Qanun ¢orgivasindo
hazirda yalniz bir xiisusi iqtisadi zona foaliyyot gdstorir. Soziigedon zona Olot Azad Iqtisadi
Zonasidir. Olot Azad Iqtisadi Zonas1 Azarbaycan Respublikasi Prezidentinin 2020-ci il 22 may tarixli,
1032 nomroli Formani ilo yaradilmis vo onun foaliyyati “Olot Azad Iqtisadi Zonas: haqqmnda”
Azarbaycan Respublikasinin Qanunu ilo tonzimlonir (©lat azad iqtisadi zonas1 haqqinda Azarbaycan
Respublikasinin gqanunu, n.d.).

Xiisusi iqtisadi zonalarla yanasi, Azorbaycan Respublikasinda sonaye parklar1 da foaliyyot
gostorir vo bu parklar osason istehsal foaliyyotinin genislondirilmosine, qeyri-neft sektorunun
inkisafinin dostoklonmosino xidmaot edir. Sonaye parklari ixtisaslasmis vo qarisiq profilli olmagqla,
miixtalif sonaye saholorindos foaliyyot gostoron sahibkarliq subyektlori {iclin alverisli istehsal miihiti
yaradir. Qanunvericiliyo uygun olaraq, sonaye parklarinin rezidentlori {i¢iin vergi vo gomriik
sahasindo stimullagdirict tadbirlor totbiq olunur. Bels ki, rezidentlor qeydiyyata alindiglari tarixdon
etibaron 10 il miiddatino omlak, torpaq vo golir (monfoat) vergilorindon, habels istehsal moagsadilo
idxal etdiklori texnika vo texnoloji avadanlhqlar iizra olave doyer vergisindon azad olunurlar. Eyni
zamanda, 2023-cii ildon etibaron sonaye parklarinin rezidentlorine idxal olunan avadanliglar iizro 10
il miiddotine gédmriik riisumlarindan azadolma rejimi totbiq edilir. S6ziigedon gilizostlor rezidentlorin
istehsal foaliyyotinin somoroliliyinin artirilmasina, investisiya qoyuluslarinin geniglonmosino vo
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ixracyoniimlii istehsal potensialinin formalasmasina sorait yaradir (Iqtisadiyyat Nazirliyinin rosmi
veb sohifosi, n.d.).

Qeyri-neft ixracinin vo timumilikdo ixrac hocminin artirilmasinin togviqi ilo bagh iqtisadi
odobiyyatda miixtolif nozori yanasmalar movcuddur. Bu yanasmalardan biri iqtisadi inteqrasiya
(Economic Integration) nozoriyyoesidir. Iqtisadi inteqrasiya nazoriyyasi &lkolor arasinda ticarat vo
iqtisadi slagolorin derinlogdirilmasi yolu ilo bazarlarin genislondirilmasini vo ixrac potensialinin
artirilmasini izah edir (Balassa, 1961).

Bu nozoriyyays gors, gomriik riisumlarinin va digor ticarat maneslorinin azaldilmast dlkalors
mohsullarin1 daha genis bazarlara ¢ixarmaq imkani yaradir, istehsalin ixtisaslasmasini giiclondirir vo
xtisusila gqeyri-xammal sektorunda ixracin artmasina sorait yaradir (Krugman vo b., 2018).

Klassik yanagmaya osason, iqtisadi inteqrasiya ticaratin yaradilmasi (trade creation) effekti
vasitosilo daha somorali istehsalgilarin bazara daxil olmasina imkan verir ki, bu da emal sonayesi vo
geyri-neft sektorunun inkisafini siirotlondirir (Viner, 1950). Gomriik ittifaglar1 vo azad ticarat zonalari
¢argivasindo inteqrasiya edon Olkolor arasinda qeyri-neft mohsullarinin ixraci istehsal vo ticarot
xorclorinin azalmasi, eloco do bazar imkanlarinin genigslonmasi hesabina artim gostorir (Balassa,
1961).

Iqtisadi inteqrasiyanin praktik niimunosi kimi Avropa Ittifaqin1 géstormok olar. Avropa ittifaqina
tizv Olkolor arasinda mallarin sarbast horokati vo goémriik riisumlarinin logv edilmasi istehsal va ticarat
xorclorinin artmasinin garsisini alir vo bu da mohsullarin beynoalxalq bazarlarda raqabot gabiliyyatinin
gorunub saxlanilmasina sorait yaradir (Krugman vo b., 2018).

Azorbaycan lclin oxsar iqtisadi inteqrasiya modelinin formalasdirilmasi baximindan Tiirk
Dovlatlori Togkilatina tizv 6lkolor arasinda iqtisadi amokdasliq imkanlar1 daha real vo perspektivli
hesab edilo bilor. Bu istigamotdo inteqrasiya proseslori hazirda morhaloli sokildo inkisaf edir vo
uzunmiiddatli perspektivdo daha dorin iqtisadi amokdasgligin formalagdirilmasi geyri-neft ixracinin
artirtlmasi baximindan miihiim potensiala malikdir (Organization of Turkic States, 2021).

Natica

Aparilmis todqiqat gostorir ki, Azorbaycan iqtisadiyyatinin uzun miiddot neft-qaz sektorundan
yiiksok daracads asili olmasi 6lkoni xarici iqtisadi soklara, xiisusilo neft qiymatlorinin doyigkonliyine
qarst hassas etmisdir. 2015-2016-c1 illordo neft qiymaotlorinin koskin enmasi vo bununla bagh bas
vermis devalvasiya prosesi qeyri-neft sektorunun inkisafinin vo ixracin saxolondirilmosinin strateji
ohomiyyotini daha da 6n plana ¢ixarmigdir. Bu dovrdon etibaron dévlot torofindon geyri-neft ixracinin
artirtlmasina yonolmis iqtisadi vo institusional islahatlarin intensivlasdirilmasi miisahide olunmusdur.

Statistik tohlilin naticolori 2014-2024-cii illor orzinde qeyri-neft ixracinin ham hacmi, hom do
imumi ixracdaki payr baximindan ohomiyyetli artim nlimayis etdirdiyini gostorir. Qeyri-neft
ixracinin strukturunda kond tosarriifati mohsullari, emal sonayesi mohsullari, metallurgiya vo kimya
sonayesino aid mallarin paymin yiliksalmasi ixracin todricon daha diversifikasiya olunmus xarakter
aldigim tosdigloyir. Bu dinamika ddvlot torofindon hoyata kegirilon ixrac togviqi todbirlorinin real
iqtisadi naticalor verdiyini gostorir.

Todqiqat ¢or¢ivasinds aparilan hiiquqi tohlil gostorir ki, geyri-neft ixracinin stimullagdirilmasinda
normativ-hiiquqi bazanin formalagdirilmasi miihiim rol oynayir. “Xiisusi iqtisadi zonalar haqqinda”
Qanun, gémriik vo vergi giizostlori, eloco do sonaye parklar1 vo Olot Azad Iqtisadi Zonasi kimi
mexanizmlor ixracyoniimlii istehsalin tosviqi {liglin olverisli institusional mihit yaratmisdir. Bu
mexanizmlor vasitosilo rezidentlor iigiin xorclorin azaldilmasi, investisiya risklorinin minimuma
endirilmasi va istehsalin ragabat qabiliyyatinin artirilmasi tomin edilmisdir. Eyni zamanda, iqtisadi
inteqrasiya nozoriyyasinin miiddsalar1 gostorir ki, ixracin davamli artimi yalniz daxili tosviglorls
deyil, regional vo beynslxalq bazarlara inteqrasiyanin derinlosdirilmasi ilo do six baghdir. Avropa
[ttifaq1 niimunasi iqtisadi inteqrasiyanin qeyri-neft ixracinin genislonmosino miisbot tosirini niimayis
etdirir. Bu baximdan, Azarbaycan ii¢lin Tiirk Dovlatlori Togkilatina iizv 6lkolor arasinda iqtisadi
omoakdaghigin veo ticarat inteqrasiyasinin genislondirilmosi geyri-neft ixracinin artirilmasi iigiin
perspektivli istigamat kimi qiymatlondirils bilor.
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Umumilikdo, todgigatin noticalori onu demays asas verir ki, geyri-neft ixracinin dayanigli inkisafi
dovlotin kompleks iqtisadi vo hiiquqi tonzimlomo siyasati, institusional islahatlar, ixracyoniimli
istehsalin tosviqi vo beynolxalq iqtisadi inteqrasiyanin dorinlosdirilmasi ilo miimkiin ola bilor. Bu
istigamotdo atilan addimlar uzunmiddotli perspektivdo Azorbaycanm ixrac strukturunun
saxalondirilmasine vo neftdon asililigin azaldilmasina mithiim téhfs veracokdir.
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Nizami Goncavinin diisiincd kodu va siini intellekt:
insani zokanin zamanlararasi modeli

Xiilasa

Bu moqalodo Nizami Goncovinin falsofi diinyagdriisiindo formalasan diisiinco sistemi miiasir
intellekt anlayislar1 kontekstindos togdim olunur. Nizami irsindo agil, bilik vo hikmat insanin monavi
kamilliyo yiiksolmasinin asas vasitasi kimi qiymatlondirilir vo etik masuliyyatlo six bagli sokilds izah
edilir. Sair-miitofokkirin sabab—natico slagsloring, adaloto vo humanizmo asaslanan baxislart siini
intellekt dovriinda texnoloji inkisafin insani doyarlorlo uzlasdirilmasimin vacibliyini ortaya qoyur.
Natica etibarilo, Nizami Goncovinin falsofasi insan1 morkazs alan, zamanlariistii shomiyyat dastyan
vo miiasir diisiincoys monovi istigamat veran intellektual model kimi doyarlondirilir.
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Nizami Ganjavi's Thought Code and Artificial Intelligence:
Interesting Model of Human Intelligence

Abstract

This article presents Nizami Ganjavi’s philosophical worldview as an integrated system of
thought interpreted within the context of modern intellectual paradigms. In Nizami’s legacy, reason,
knowledge, and wisdom are viewed as essential means for achieving moral perfection and are
inseparably linked to ethical responsibility. The poet-philosopher’s emphasis on causality, justice,
and humanism highlights the necessity of aligning technological advancement with human values in
the age of artificial intelligence. Consequently, Nizami Ganjavi’s philosophy is evaluated as a human-
centered, timeless intellectual model that provides moral guidance for contemporary thought.

Keywords: Nizami Ganjavi, thought code, artificial intelligence, human intelligence,
intertemporal model, ethical intelligence, philosophical cognition, humanism

Giris
Miiasir dovrds siini intellekt (SI) texnologiyalari siiratla inkisaf edir vo hayatin biitiin sahalorinda,
o ciimlodon tohsil, elm, sonaye vo sosial miinasibatlordo shomiyyatli doyisikliklor yaradir. Bu inkisaf
insan zokasmin modellosdirilmasi vo avtomatlagdirilmasi konsepsiyalarini1 aktuallagdirir, eyni
zamanda etik vo folsofi suallar1 giindomo gotirir: siini intellekt insan doyorlorini vo monavi
mosuliyyoti neco oks etdiro bilor? Insan zoka vo intellektual faaliyyat yalniz molumat toplamaq va

hesablama aparmaqdan ibarat deyil, onun osas funksiyasi monavi vo etik doyarlorls birlogorok
comiyyat vo ford tiglin faydali naticalor dogurmagqdir.
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Bu baximdan, tarixi vo falsofi irslor, xiisuson do boyiik adobiyyat vo folsofo niimunolori, miiasir
texnologiyanin insanliqla alaqasini qiymatlondirmok vo ona yon vermak iiglin avozsiz monbe hesab
olunur (Mommaodzads vo b., 2022).

Azarbaycan odobiyyatinin klassik vo diinya miqyasinda taninmis niimayondasi Nizami Goncovi
bu sahado xiisusi yer tutur. Onun osarlorinds yalniz poetik gozallik deyil, ham ds dorin falsofi
diisiinca, etik-prinsipial yanasma va insan aglinin inkisafina dair konsepsiyalar 6z oksini tapir. Nizami
diisiincasi, yoni onun “diisiinco kodu”, insan zokasimin strukturu, bilik, hikmat vo oxlaq prinsiplori
tizorindo qurulmus kompleks bir model kimi qiymatlondirile bilor. Bu model yalniz tarixi vo adabi
kontekstdo deyil, hom do miiasir intellektual vo texnoloji mithitdo aktualdir, ¢linki insan vo masin
arasindaki inteqrasiya prosesinda etik vo humanist prinsiplorin qorunmasi hayati shomiyyat kasb edir.

Nizaminin folsofi-poetik irsi insanin sabob—natica alagalorini dork etmasi, axlaqi se¢imi, bilik vo
hikmatlos davranmasi kimi aspektlori ilo zongindir. Onun yaradicilig: siini intellektin alqoritmik vo
montiqi montiqi ilo miiqayise olunduqgda, insanin etik vo humanist zoka anlayiginin zamanlararasi
ohomiyyoti aydin sokildo goriiniir. Nizami folsafosinds bilik yalniz funksional deyil, hom do monavi
va sosial masuliyyat dastyan bir vasitadir. Bu cohatlor onun diisiinco modelini yalniz tarixi irs kimi
deyil, hom do miiasir dovrds insan va siini intellekt miinasibatlorini yonlondirmak ti¢lin shomiyyatli
bir resurs kimi gostorir (Russell vo Norvig, 2020).

Nizami Goncovinin diislinco sistemi yalniz odobi-estetik sociyyosi ilo deyil, hom do folsafi
dorinliyi ilo digget ¢okir. Onun osorlorindo insanin daxili diinyasi, agil vo vicdan arasindaki
harmoniyanin ohomiyyati, eloco do oxlaqi vo monovi se¢imin hoyatdaki rolu vurgulanir. Bu
baximdan, Nizami irsi insan zokasmin yalniz rasional vo mantiqi toroflorini deyil, eyni zamanda
emosional va etik aspektlorini do shato edon kompleks bir model kimi qiymatlondirils bilor. Onun
hikmat va bilik anlayisi insanin 6ziinii vo otraf alomi dork etmaosi, sobab—natico alagolorini anlamast
ilo birbasa baglidir. Bu xiisusiyyotlor Nizaminin folsofasini yalniz tarixi kontekstdo deyil, miiasir
zamanlarda, xiisuson siini intellekt texnologiyalari ilo alagsli miizakiroalords do aktual edir.

Siini intellektin inkisafi insan zoka vo biliklorinin kompiiter modellori vo alqoritmloarls
tokrarlanmasi1 imkanlarini giindomso gotirir (Rzayeva va Ibrahimova, 2021). Lakin siini intellektin
yalniz hesablama vo molumat isloma qabiliyyati ilo mohdudlagmasi onun etik vo humanist 6lgiilordon
mohrum olmasina sabab ola bilor. Bu baximdan, Nizami diisiincosi insan zokasinin etik vo monavi
aspektlorini 6n plana ¢ixararaq texnoloji inkisafin yalniz funksional deyil, hom ds insani magsadlora
xidmot etmosini vurgulayir. Onun falsofasinda bilik vo hikmet etik mosuliyyat vo humanizm
prinsiplori ilo vohdat toskil edir ki, bu da miiasir intellektual miihitde “zamanlararasi insan zoka
modeli” kimi gqiymatlondirils bilor (Liu vo Shi, 2015).

Nizaminin asorlorindoki diisiinco kodu ham do doyerydniimlii vo praktik xarakter dasiyir. insan
yalniz moalumat va tocriibs toplamaqla kifayatlonmomsali, eyni zamanda olds etdiyi biliklori oxlaqi vo
sosial ¢orgivado totbiq etmoalidir. Bu yanasma miiasir siini intellekt sistemlorinin inkisafi {iclin do
vacib gostorisdir: texnoloji alqoritmlor vo masin dyronmasi insan doyarlorini nozors almali, etik
prinsiplare soykenmolidir. Nizami irsi bu baximdan yalniz klassik adaobiyyat vo folsafi irs kimi deyil,
hom do miiasir dovrds etik vo humanist siini intellekt yanasmasinin ideya bazasi kimi 6nom dagiyir.

Bundan alavo, Nizami falsofosindo zaman va insan alagasi do miihiim rol oynayir. Onun diisiincosi
kegmisin bilik vo doyarlorini indiki zamanla birlogdirorok golocoyo yonoldir. Bu zamanlararasi
perspektiv insan zokasinin yalniz hazirki voziyyotlo mohdudlagsmadigini, eyni zamanda tarixi vo
golocok kontekstlori nozoro alaraq qorar verdiyini gostorir. Bu, siini intellektin inkisafinda insan
etikas1 vo qorar gobuletmo mexanizmlorine yon vera bilocok bir model kimi qiymatlondirilo bilor
(Wang vo b., 2021).

Natico etibarilo, Nizami Goncavinin diisiinco kodu vo falsofi-poetik irsi insanin intellektual vo
monavi inkisafini birlogdiron zamanlararasi bir model togdim edir. Onun ideyalar1 miiasir dovrdo siini
intellekt texnologiyalarinin etik vo humanist prinsiplor ¢or¢ivasindo inkisaf etdirilmosino dair doyarli
konseptual resurs kimi ¢ixis edir. Bu model insan1 markazs alan, bilik vo hikmati etik masuliyyatlo
birlogdiron, hom klassik, hom do miiasir dovr {i¢lin universal ochomiyyat dasiyan intellektual sistem
kimi saciyyalonir (Senkevich, 2022).
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Tadgiqat

Nizami Goncovinin falsofi-poetik irsindo formalagmis diisiinco kodu insan zoka vo idrakinin
kompleks strukturu kimi giymatlondirilo bilor. Onun asarlorinds bilik, hikmat vo axlaq bir-birindon
ayrilmaz komponentlor kimi toqdim olunur. Bu yanasma insanin yalniz rasional foaliyyatini deyil,
hom do monovi vo sosial mosuliyyatini nazars alan inteqrativ zoka modelini oks etdirir. Beloaliklo,
Nizami diisiincasi tokca adobi vo estetik doyor kimi deyil, hom do insanin intellektual vo etik inkisafini
yonlondiran folsofi asas kimi ¢ixis edir (Hofstadter, 1979).

Miiasir dovrda siini intellektin inkisafi insan zoka funksiyalarinin alqoritmik modellasdirilmasini
miimkiin edir. Lakin siini intellektin yalniz hesablama vo moantiqi funksiyalar1 ohats etmasi onun etik
va humanist 6lgiilordon mohrum olmasina sabab ola bilar. Bu baximdan, Nizami Gancavinin diislinco
kodu siini intellektin inkigafinda insan dayarlorinin qorunmasi {igiin bir név falsafi vo etik ¢arcive
togdim edir. Onun osarlorindoki sobob—natico prinsiplori, doyoryoniimli se¢cim vo etik davranis
konsepsiyalari siini intellekt sistemlorinin gorar gobuletmo mexanizmlorindo humanist yanasmanin
ohomiyyatini gostorir (Bostrom, 2014).

Tadqiqat gostarir ki, Nizami diisiincasi zamanlararasi zoka modeli kimi ¢ixis edir. Onun falsofi
baxislar1 ke¢gmis biliklor, indiki oxlaqi prinsiplor vo golocak tligiin vizyonu birlosdirarak insan
zokasmin davamli inkisafin1 vurgulayir. Bu model yalniz fordi idraki deyil, eyni zamanda comiyyatin
harmoniyasini vo sosial mosuliyyati do nozors alir (Kurzweil, 1990).

Noticolor gostorir ki, Nizami Goncavinin diisiinco kodu vo folsofi-poetik irsi miiasir texnoloji
miihit iigiin aktualdir. Onun ideyalar siini intellektin yalniz funksional vo texniki toroflorini deyil,
hom do etik, humanist vo sosial dlgiilorini nozors alan bir inkisaf modeli {i¢lin ilhamverici monba
rolunu oynayir. Bu yanasma siini intellekt texnologiyalarinin inkisafi ilo insan doyarlorini birlogdiron
zamanlararast, inteqrativ zoka modelinin formalasdirilmasina imkan verir (Kurzweil, 1990).

Insani zoka yalniz informasiyanin toplanmasi vo emali ilo mohdudlasmir; o, eyni zamanda
monavi, etik va sosial dl¢iilori 6ziinds birlosdiron kompleks bir sistemdir (Haciyev, 2024).

Nizami Goncovinin diisiinco kodu bu kompleksliyi dork etmok tigiin shomiyyatli bir model toqdim
edir. Onun falsofi-poetik irsindo insanin agli, idraki vo davranist kegmis tocriiba, indiki voziyyat vo
golocak perspektivlor arasinda harmoniya yaradan bir zamanlararasi sistem kimi tosvir olunur. Belo
bir modelds bilik yalniz hazirk: an ii¢iin deyil, hom do golocok nasillar iigiin monavi vo etik istigamaot
veran vasito kimi doyorlondirilir (Sliyeva, 2024).

Bu baximdan, Nizami diisiincosi siini intellektin rasional vo alqoritmik montiqi ilo miigayisado
daha dorin, humanist vo etik o6lgiiloro malik bir zoka modelini oks etdirir. Insan zokasinin
zamanlararasi xarakteri onu yalniz bu giin ii¢lin deyil, hom do golacok {i¢lin moasuliyyat dasiyan bir
sistem kimi togdim edir.

Nizami irsi gostorir ki, insani zoka funksional vo texniki bacariqlarla yanasi, etik vo humanist
prinsiplori do ohato etmolidir. Bu model insanin yalniz fordi inkisafin1 deyil, hom do comiyyatin
harmoniyasini vo sosial mosuliyyatini nozors alir. Siini intellekt texnologiyalariin inkisaf etdiyi
miiasir dovrdo bu yanagma insan vo masin qarsiliqli slagolorindo doyarlorin qorunmasi {igiin
niimunavi bir konseptual ¢orcive yaradir (Wikipedia.az).

Beloliklo, Nizami Gancavinin diisiinco kodu vo onun tizorindo qurulan zamanlararast model insan
zokasinin etik, humanist vo monavi dlgiilorini 6n plana ¢ixarir. Bu model hom klassik oadobiyyat vo
folsofa kontekstinda, hom do miiasir texnoloji miihitdo insan va siini intellektin qarsiligli foaliyyatindo
istiqgamatverici prinsip kimi ¢ixis edir.

Natica

Bu todqiqat siibut edir ki, Nizami Goncovinin folsofi-poetik irsindo formalasan diisiinco kodu
insan zokasmin hom rasional, hom do monovi, etik vo humanist 6l¢iilorini ohato edon ¢oxsahali bir
model kimi saciyyalonir. Onun asarlorinds bilik, hikmat vo oxlaq bir-birindon ayrilmaz komponentlor
olaraq toqdim olunur, insanin yalniz fordi inkisafini deyil, ham ds comiyyatin harmoniyasini va sosial
moasuliyyatini nozers alan inteqrativ zoka modeli ortaya qoyulur. Nizami Goncavinin diisiince kodu
gostorir ki, osl intellekt yalniz malumat va tocriibonin toplanmasi ilo 6l¢iilmiir, hom do insanin etik vo
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monovi garar gobul etmo gabiliyyating, sosial adalot vo humanist prinsiplors riayat etmosing baghdir.
Bu, onun folsafi irsini zamanlararasi vo universal bir zoka modeli kimi qiymoatlondirmays imkan verir.

Miiasir dovrdo siini intellektin siiratli inkisafi insan zokasinin alqoritmik vo hesablama osasl
modellosdirilmosi imkanlarini artirsa da, etik vo humanist Olgiilorin tomin olunmasi ciddi ¢agiris
olaraq qalir. Bu baximdan, Nizami Goncovinin diisiinco kodu yalniz tarixi-folsofi irs kimi deyil, eyni
zamanda miiasir texnoloji inkisafin etik vo humanist ¢or¢ivolorini formalagdirmagq ii¢iin do aktualdir.
Onun falsofi baxislar siini intellekt sistemlorinin yalniz texniki samarslilik vo informasiya emalr ilo
mohdudlagmamasinin vacibliyini gostarir; zoka, onun asl mahiyyastina gors, funksional bacariqlarla
yanasi, manavi vo sosial masuliyyat prinsiplorini do ohato etmolidir. Bu xiisusiyyatlor Nizami irsini
miasir dovrds insan morkaozli texnologiyalarin etik asaslarmi miisyyon edsn konseptual baza kimi
togdim edir. Todqiqat naticalori gostorir ki, insani zokanin zamanlararast modeli ke¢mis biliklor,
indiki tocriibo va golocok perspektivlorin vohdotini oks etdirir (Aghakishiyeva, 2024). Insan yalniz
hazirki vaziyyatlo mohdudlasmamali, hom do golocok naticalori prognozlasdiraraq sosial vo monavi
mosuliyyatini nozors almalidir (Clune, 2019).

Nizami Gancavinin falsafi irsi bu prinsiplori giiclii sokilde vurgulayir vo insan zokasinin yalniz
molumat toplama vo rasional qorar qobul etmo funksiyalarina deyil, hom do doyarlor, oxlaq vo
humanist yanasmalarla birlosmasina yonalmis bir model kimi doyarlondirilir.

Bundan olavo, todqiqat gostorir ki, Nizami irsi vo onun diisiinco kodu siini intellekt dévriindo
insan vo texnologiyanin harmonik qarsiliqli foaliyyastini tomin edon bir model rolunu oynayir. Onun
folsofi-prinsipial yanasmalar1 siini intellekt sistemlorinin etik ¢or¢ivodo inkisaf etdirilmosing,
humanist vo monavi prinsiplorin qorunmasma vo qorar gobuletma proseslorinin insan moarkozli
olmasina xidmat edir.
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Azdrbaycanda KOS-larda maliyys hesabatlarinin standartlasdirilmasi:
movcud problemlar va beynalxalq tacriiba

Xiilasa

Azorbaycanda kigik vo orta sahibkarliq (KOS) subyektlori say baximindan biznesin asas hissasini
toskil etso do, onlarin maliyys hesabatlarinin keyfiyyati vo miigayisaliliyi holo do stabil soviyyayo
catmay1b. Maliyyo hesabatlarinin standartlagdirilmasi KOS-larin bank vo investor maliyyoslosmosino
cixisini, dovlatin vergi inzibatciligini, homginin bazarda soffatliq vo etibar miihitini giiclondiron osas
amillordon hesab olunur. Son illordo normativ islahatlar fonunda (elektron ucgotun
institusionallagdirilmasi vo “e-miihasibat” informasiya sisteminin formalasdirilmasi kimi addimlar
daxil olmagqla) standartlagdirma giindomi daha praktik mozmun alib. Bununla belo, KOS-lar ii¢iin
totbiq edilon ugot qaydalarinin vergi toloblorine haddon artiq bagli galmasi, pesokar resurs
catismazligi, sonadlosmo modoniyystinin geyri-barabor inkisafi, IFRS for SMEs ilo milli ugot
yanagmalar1 arasinda metodoloji bosluglar vo tolim-xorc yiikii kimi problemlar kegidi longidir.
Magqalada Azarbaycanda KOS sektorunun iqtisadi ¢okisi barado mdveud rosmi malumatlar asasinda
(masolon, KOS-larin slave doyordo paymin 2023-cii ildo 18%-o yiliksolmasi) standartlasdirmanin
aktuallig1 osaslandirilir vo problemlor prioritetlogdirilir. Eyni zamanda, IFRS for SMEs standartinin
yenilonmasi kontekstindo inkisaf etmokdo olan Olkoalorin totbiq tocriibasi timumilosdirilir vo
Azorbaycan {i¢iin marhalali tovsiyalor toqdim olunur.
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Standardization of Financial Reporting in SMEs in Azerbaijan:
Current Problems and International Experience

Abstract

Small and medium-sized enterprises (SMEs) dominate Azerbaijan’s business landscape in terms
of the number of entities, yet the quality and comparability of their financial statements remain
uneven. Financial reporting standardization is a key instrument for improving transparency,
strengthening investor and lender confidence, and enhancing tax administration and financial
discipline. Recent regulatory developments, including steps to institutionalize electronic accounting
through the “e-miihasibat” information system, have increased the practical relevance of the
standardization agenda. However, SME reporting still faces persistent barriers: excessive linkage of
accounting to tax rules, shortage of qualified accountants, uneven documentation practices,
methodological gaps between national approaches and IFRS for SMEs, and the cost burden of
transition and training. The paper justifies the topic’s importance using available official indicators
of SMEs’ role in the economy (e.g., SMEs’ share in value added reaching 18% in 2023) and prioritizes
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the main constraints affecting implementation. It also reviews international experience of IFRS for
SMEs adoption in developing countries, taking into account the updated third edition issued in
February 2025 and effective from 1 January 2027. The paper concludes with policy-oriented
recommendations for Azerbaijan, emphasizing a phased transition model, standardized reporting
templates, capacity building, and structured reconciliations between financial and tax reporting to
reduce the dual-reporting burden.

Keywords: SMEs, financial reporting, standardization, national standards, IFRS for SMEs,
transparency, tax alignment, audit, digitalization

Giris

Azarbaycanda KOS subyektlori biznes miihitinin komiyyot asasini togkil edir vo bu sektor
mosgullug, regional iqtisadi aktivlik, xidmat va ticarat dovriyyasi kimi saholords xiisusilo goriinen
rol oynayir. Rosmi malumatlarda KOS subyektlorinin imumi sahibkarliq strukturu daxilinds payinin
yiksok oldugu vurgulanir; faaliyystds olan KOS-larin boyiik hissasi mikro miiassisalordir (masslon,
97,3% mikro; 1,9% kigik; 0,8% orta). Dovlot statistikasinda mikro, kigik vo orta sahibkarliq
subyektlorinin meyarlar1 is¢i say1 vo illik golir gostoricilori asasinda miioyyonlosdirilir ki, bu da
hesabatliliq ytikiiniin diferensial qurulmasi iigiin baza rolunu oynaya bilor.

Maliyys hesabatlarinin standartlasdirilmasi KOS-lar iigiin yalniz “hesabat vermok” mosalosi
deyil, hom do maliyys resurslarina ¢ixisin sortidir. Banklar vo digor maliyyo institutlar1 kredit
gorarlarini verarkon miiqayisali vo etibarli maliyyo gdstaricilorino ehtiyac duyur. Investor {igiin iso
standartlara uygun hesabat riskin 6l¢iilo bilmasini tomin edir. Digor torofdon, dovlot liglin soffaf
hesabatliliq kolgo doOvriyyesinin azalmasina, vergi bazasmin genislonmosine vo nozarot
mexanizmlorinin daha rasional islomasina xidmot edir.

Azarbaycanda maliyys hesabatliliginin tonzimlonmasindo milli ugot ¢ar¢ivasi (MMUS va olagali
ucot gaydalar1) ilo IFRS for SMEs yanagmasi arasinda metodoloji forglor vo kecid ¢otinliklori
méoveuddur. Ustolik, beynolxalq standartlara kecid tokco “standart: segmok™ deyil, kadr hazirligs,
program tominati, daxili nozarat, audit bazar1 vo vergi-hesabat miinasibatlorinin yenidon qurulmasi
kimi kompleks masalalori giindoma gatirir. IFRS for SMEs standartinin 2025-ci ilda ligiincii nagr kimi
yenilonmaosi vo 1 yanvar 2027-ci ildon qlivvoys minmaosi do 6lkolor iigiin kegid planlamasini daha
aktual edir (IFRS, 2026).

Bu moqalonin moqsadi Azarbaycanda KOS-larda maliyye hesabatlarinin standartlagdirilmasinin
normativ osaslarim1 vo praktiki problemlorini tohlil etmak, problemlori prioritetlosdirmak vo
beynolxalq tocriibo fonunda totbiq edilo bilon tovsiyalor iroli siirmokdir. Toadqigatin obyekti
Azorbaycanda KOS-larin maliyyo hesabatlilig1 sistemi, predmeti iso standartlagdirmaya mane olan
institusional vo metodoloji faktorlar, ham¢inin IFRS for SMEs-in totbiqindon ¢ixan dorslordir.
Metodoloji yanasma adabiyyat vo normativ sanadlorin analizi, miiqayisali tohlil vo rosmi aciq statistik
gostaricilorin moatn-diaqram asasl sorhi iizorindo qurulub. Maqalonin davaminda avvalco normativ-
hiiquqi baza xiilaso edilir, sonra problemlor genis tohlil olunur, daha sonra beynolxalq tocriiba vo
natico-tovsiyoalar toqdim edilir.

Tadgiqat

Azorbaycanda miihasibat ugotu vo hesabatliliq sahosindo osas institusional xott beynolxalq
standartlarla uygunlasma istigamotindo qurulub. IFRS-in yurisdiksiya profillorindo Maliyyo
Nazirliyinin ugot standartlarini miioyyonlosdirmak solahiyystine malik oldugu vo 2004-cii il
Miihasibat Ugotu Qanununda (sonraki doyisikliklorlo) IFRS vo IFRS for SMEs torciimosi vo
olcatanliginin tomin olunmast kimi 6hdsliklorin yer aldigi gostorilir. Bu ¢ar¢ive onu demays asas
verir ki, normativ baximdan IFRS for SMEs-in totbiq imkani “qapali” deyil. Masoalo daha ¢ox praktik
totbiq mexanizmlarinin yetkinliyi vo bazar istirak¢ilarinin hazirhigi ilo baghdir (United Nations
Conference on Trade and Development, 2013).

Son marhoslads rogomsal ugotun togskili istigamatinds ayrica institusional addimlar da goriiniir.
2025-ci ildo qobul edilmis prezident formaninda “e-miihasibat” informasiya sisteminin
formalasdirilmasi, onun “Hokumaet buludu” konsepsiyasi ilo uygun yerlogdirilmosi vo normativ

74



ELMI IS Beynalxalq Elmi Jurnal. 2026 / Cild: 20 Say:: 2 / 73-79 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2026 / Volume: 20 Issue: 2 / 73-79 e-ISSN: 2708-986X

osasnamonin hazirlanmasi ilo bagl tapsirigqlarin verilmosi elektron ugotun sistem soviyyosindo
qurulacagina isars edir. Bu, KOS-larda standartlagdirma ii¢iin iki cohatdon 6nomlidir: birincisi, vahid
elektron miihit hesabat formalarinin unifikasiyasini asanlasdirir; ikincisi, molumatin keyfiyyatino
nozarat (masalon, montiqi yoxlamalar, minimal agiqlamalar tolobi) texniki soviyyada dostoklono bilor.

1. KOS-larn torifi vo hesabat yiikiiniin diferensiallagdirilmas isa statistik vo inzibati meyarlarla
miioyyon olunur. Dovlot statistikasinda mikro sahibkarlar iigiin is¢i say1 10 noforadok vo illik golir
200 min manatadok, kicik sahibkarlar ii¢iin 11-50 nofor vo 200 min—3 mlIn manat, orta sahibkarlar
ticlin 51-250 nofor vo 3-30 mlIn manat intervali gostorilir. Bu meyarlarin maliyys hesabat
standartlarinin “pilloli” totbiqi ligiin osas kimi istifadosi beynoalxalq praktikada genis yayilib; yoni an
kicik subyektlor {igiin sadolosdirilmis hesabat, daha bdyiik KOS-lar ii¢iin IFRS for SMEs kimi
yanasma segilo bilor (Azarbaycan Respublikasi Dovlot Statistika Komitasi, 2026).

Azorbaycanda KOS-larda maliyys hesabatlariin standartlagdirilmasini longidon problemlori bir
sobobo baglamaq diizgiin olmaz. Burada institusional, kadr, texnoloji vo davranis faktorlar birlikdo
tosir edir.

Birinci problem hesabatin moqsadinin praktikada daralmasidir. KOS-larin shomiyyaetli hissosi
maliyys hesabatini kreditor vo investor li¢iin idaroetms aloti kimi deyil, vergi 6hdsliyini asaslandiran
sonad kimi goriir. Bu yanagma aciqlamalarin keyfiyyatini asag1 salir, ugot siyasotinin se¢imi vo
ardicilligin zaifladir, maliyys alotlori, ehtiyatlar, giymotdiismo vo golirin taninmasi kimi moévzularda
“minimalist” yanagsmani giiclondirir. Noticodo eyni sahado foaliyyot gostoron iki KOS-un hesabatlari
bir-biri ilo miigayiso edilo bilmir vo bank {i¢iin risk qiymotlondirmasi bahalasir.

Ikinci problem metodoloji forqlorin idaro edilmomasidir. IFRS for SMEs yanasmasi prinsip
osaslidir va bir ¢ox bolmalards (masalon, galirin taninmasi, alagoli toraflorlo amsliyyatlar, aktivlerin
qiymotdiigmasi, maliyys alstlori lizro tosnifat) daha aydin taninma-6l¢gms vo agiglama montiqi talob
edir. Milli ugot ananasinds iso praktik dyrosmolor ¢ox vaxt hesab plani vo vergi bazasi tizorindo
“qurulmus” olur. Bu forqin naticosi kimi kecid dovriindoe ugot siyasatlorinin yenilonmosi, ilkin
taninma vo sonraki 6lgma prosedurlarinin hazirlanmasi, daxili nozarat xoritolorinin qurulmasi kimi
islor KOS-lar {i¢iin slavo yiika cevrilir (Organisation for Economic Co-operation and Development,
2019).

Ucgiincii problem kadr vo pesokarliq resursudur. KOS-lar ¢ox vaxt ya tok miihasibls isloyir, ya da
autsorsing xidmoatino gilivonir. Bu halda IFRS for SMEs kimi standartin totbiqi ii¢lin tolob olunan
davamli tolim, pesokar miithakimo vo sonadlosdirmo maodoniyyoti zoif qala bilir. Beynaslxalq
toskilatlarin da gosterdiyi kimi, standartlarin totbiqi yalniz hiiquqi gabul ilo bitmir, pese icmasi va
tolim infrastrukturu asas sortdir.

Dordiincii problem xorc vo fayda balansiin KOS iigiin “gdriinmomaosidir”. Standartlagdirmanin
uzunmiiddatli faydasi olsa da, qisamiiddatdo proqram tominati, konsultasiya, audit vo is¢i vaxti xarci
yaradir. KOS-un ¢oxu iiglin iso osas motivasiya “bu ilin vergi riskini azaltmaqdir”. Bu,
standartlagdirmani koniillii mexanizmls genislondirmayi ¢otinlosdirir; stimullar vo morhalali toloblor
olmadan notico zaif ola bilor.

Besinci problem rogomsal ugotun geyri-borabor yayilmasidir. “e-miihasibat” kimi sistem
togobbiislori sistem soviyyasindo holl potensiali yaratsa da, KOS-larin hamisinda eyni saviyyads ugot
programi, elektron arxiv, satig-anbar inteqrasiyasit yoxdur. Texnoloji forqglor standartlagdirilmis
hesabatin hazirlanma miiddstini vo sohv riskini artirir.

Altinc1 problem audit va etibar mexanizmlorinin mohdud tosiridir. KOS-larin boyiik hissosi audit
tolobinin konarinda qalir. Audit bazar1 daha ¢ox iri miiassisalors fokuslandigi tictin KOS-larda hesabat
keyfiyyatini “yuxaridan” yliksaldon mexanizm zaif igloyir. Bu, banklarin alava sonad tolob etmasi ilo
naticolonir vo yena do KOS iigiin omoliyyat xarclori artir (IFRS, 2020).

Asagidaki codval mdvcud problemlori sabab va notico montiqinds timumilosdirir.
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Cadval 1.
KOS-larda standartlasdirmaya mane olan asas problemlor.
Problem bloku Praktik tozahiir Tipik natica
o Hesabat "vergi iigiin Soffafliq ve miiqayisolilik
Vergi yoniimlii ugot hazirlanir, agiglamalar azalir
minimum olur
Metodoloji boslug Ugot siyasoti yazilmir vo ya . B‘a}nli/lnyest(.)r figtin
formal qalir risk 6l¢limii ¢otinlogir
< IFRS for SMEs biliklori sathi Sohvlar, diizalislor,
Kadr catismazligi .
qalir gecikmo
Xore yiikii Talim, prpilriln*ti k(.).nf,u!.taswa Keg}d ertolonir, formal
xorci “agir” gdriiniir uygunlagma artir
Roagomsal Programlar inteqrasiya Hesabat hazirlig1 uzanir,
geyri-baraborlik olunmur, elektron arxiv zoifdir sohv riski artir
Etibar mexanizmlori Audit genis yay11.m1‘r, daxili Kreditor alava‘tamlnat
nozarat zaifdir tolob edir

Moanba: IFRS for SMEs standartinin toloblori vo totbiq problemlori iizro materiallar (IFRS
Foundation, 2025), KOS-larda maliyyo hesabatlilig1 vo institusional ¢atinliklor barado beynolxalq
hesabat vo analitik sonadlor (World Bank, 2006; World Bank/CFRR, 2019; UNCTAD, 2013; OECD,
2019; IFAC, 2021) vo Azorbaycanda rogomsal ugot tosobbiislori iizro normativ sonod (AR Nazirlor
Kabineti, 2025) asasinda miiallif torofindon tortib edilmisdir.
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Olava dayar payl Moasgulluqda payr Qeyri-neft
moasgullugunda payr

m2022 =2023

Sakil 1. KOS-larin iqgtisadi pay gostoricilor, 2022-2023.
Mbonba: KOBIA-nin rosmi agiqlamalar1 asasinda miiollif torofindon hazirlanmisdir.

Movzunun aktualligini géstoron on birbasa empirik baza KOS sektorunun iqtisadi gdstariciloridir.
Rosmi agiglamalarda KOS-larin slave doyords payinin 2022-ci ildo 13,9%-don 2023-cii ildo 18%-9
yliksaldiyi geyd olunur. Bu artim iki mesaj verir: birincisi, KOS sektorunda maliyys molumatinin
keyfiyyoti artiq makro soviyyado ohomiyyot dastyir. ikincisi, standartlasdirma tokco miihasibatliq
masalasi yox, iqtisadi siyasat alotidir (IFRS Foundation, 2025).

Bu artim fonunda standartlagdirmanin on ¢ox “harada ilisdiyini” prioritetlogdirmok vacibdir.
Moqalodo problemloarin prioritetlosdirilmasi tigiin sado ikidl¢iilii yanasma istifado olunur: (1) maliyyo
bazarina ¢ixisa vo soffafliga tosir giicii, (2) qisa miiddotds holl oluna bilmos (icraolunma) imkanlari.
Qiymotlondirmo 1-don 5-5 qodor skalada miisllif torafindon adobiyyatin montiqi naticolori osasinda
aparilir. Galacak tadqiqatlarda bunu genis sorgu ils 6l¢gmok miimkiindiir (International Federation of
Accountants, 2021).
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Cadval 2.
Problemlorin prioritet matrisi (1-5 skalasi, miiollif qiymotlondirmasi).

icraolunma

Problem Tasir (1-5) (1-5) Prioritet izah
C e On boyiik tosir,
Vergi yoniimlii ugot Do
o S 5 3 uzlagdirma mexanizmi
vo ikili hesabat yiikii . .
ilo yumsaldila bilor

Kadr ¢atismazligi vo Holl vaxt talob edir,

tolim infrastrukturu amma strateji osasdir
Metodoloji bosluq Sablonlar vo metodik
(ugot siyasati, 4 3 rohbarls siiratlona
aciqlamalar) bilor
. “e-miihasibat” vo
Rogomsal geyri- . . C
. 4 4 inteqrasiya tosviqlori
baraborlik -
ilo daha realdir
Audit vo etibar .
. . Tonzimloma vo bazar
mexanizmlarinin 3 2

motivasiyasi tolab edir

zaifliyi

Manba: Miisllif tortibat1 (IFRS Foundation, 2025; UNCTAD, 2013; World Bank, 2006; World
Bank/CFRR, 2019; OECD, 2019; IFAC, 2021; AR NK, 2025 asasinda).

Bu prioritetlogdirmo gostorir ki, on yiliksok tosirli istiqgamotlor “vergi—maliyyo hesabati
uzlagdirmas1” vo “kadr hazirligi1”’dir. Bu iki istigamat holl olunmadan IFRS for SMEs vo ya milli
standartlarin formal totbiqi real keyfiyyat artim1 yaratmaya bilor.

IFRS for SMEs diinyanin bir ¢ox yurisdiksiyalarinda KOS-lar ii¢iin “orta yol” kimi qabul olunur:
tam IFRS-in kompleks talablorini sadslosdirir, amma maliyys hesabatinin investor va kreditor ti¢lin
doyarini saxlayir. Standart 2025-ci ilin fevralinda tigiincili nosr kimi yenilonib vo yeni nogrin 1 yanvar
2027-don qiivvado olacagi, erkon totbigin miimkiin oldugu bildirilir. Bu yenilonmo bir torofdon
standartin aktual qalmasini tomin edir, diger torafdon ise 6lkalar ii¢iin talim vo metodiki materiallarin
yenilonmosini zaruri edir (IFRS Foundation, 2025).

Inkisaf etmokds olan 6lkolorin tocriibasindo bir nega tipik dors goriiniir. Birincisi, tatbiqin siirati
¢ox vaxt dil vo tolim masalasine bagl olur. UNCTAD materiallarinda da gostorildiyi kimi, IFRS for
SMEs-in praktik totbiginds dil baryeri, pesokar miihasib vo auditor ¢catismazligi, homginin standartin
mikro miiessiselor ii¢iin “agir” qalmasi kimi problemlor miitomadi tokrarlanir. ikincisi, vergi ugotu
ilo maliyys ugotu arasinda mosafo genis olduqgda KOS-Iar ikili hesabat yiikii hiss edir vo bu yiik ya
geyri-formal hollorle, ya da maliyys hesabatinin keyfiyyatini asagi salmaqla kompensasiya olunur.
IFRS for SMEs sonadinin 6zilinds belo yurisdiksiyalara vergi hesabatini maliyya naticolorindon
uzlagdirma soklindo qurmagq tovsiyo olunur; bu, ikili yiikii azaltmagq tli¢iin praktik mexanizmdir.

Uciinciisii, “pilloli hesabatliliq” (tiered reporting) daha ugurlu yanasma kimi cixis edir. Yoni
mikro miiassisalor iiglin daha sado forma, orta 6l¢iiliit KOS iigiin IFRS for SMEs, ictimai maraql
qurumlar {i¢lin iso tam IFRS totbiqi. Bu yanagma hom xarci optimallagdirir, hom do bazarda molumat
keyfiyyatini marhalali artirir. OECD 6lkalorinds KOS-larm iqtisadi ¢okisinin bdyiik olmasi (masalan,
KOS-larin moasgullugda toxminon 60%, alavo doyordo 50-60% paya malik olmasi barods iimumi
gostaricilor) standartlagdirma giindominin niys “makro massls” oldugunu izah edir. Azorbaycanda
KOS-larin pay1 daha asagi olsa belo, artim dinamikasi vo strukturda dominantliq (subyekt sayinda)
bu glindomi aktual saxlayir (Muslumov, 2020).

Dordiinciisii, elektron hesabat infrastrukturu totbiqi siirotlondiron amildir. Markozlosdirilmis
elektron sistemlor hesabat formalarinin vo minimal agiqlama paketinin standartlasdirilmasini texniki
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cohotdon sadologdirir. Azorbaycanda “e-miihasibat” istigamatindo normativ tapsiriqlarin verilmasi bu
baximdan miisbat siqnaldir vo diizgiin qurularsa KOS-lar tigiin metodik “dayaq” rolunu oynaya bilor.

Azorbaycana uygunlasdiranda osas sual budur: IFRS for SMEs 6lkods “icbari” istiqgamotdomi,
yoxsa “se¢im + stimullagdirma” modeli ilomi geniglonmolidir? IFRS-in yurisdiksiya profillori
Azorbaycanda Maliyyo Nazirliyinin standartqoyma rolunu vo IFRS/IFRS for SMEs torciimasi ilo
bagli yanagsmani qeyd edir. Bu, normativ imkanin mévcud oldugunu gdéstorsa do, praktik totbiq liclin
morhoalali ke¢id daha rasional goriiniir (International Federation of Accountants, 2022).

Natico

Aparilan tohlil gostorir ki, Azorbaycanda KOS-larda maliyye hesabatlarinin standartlasdirilmasi
liclin normativ baza iimumi xott {izro movcuddur vo rogomsal ugotun sistemlosdirilmasi istigamatindo
addimlar atilir. Buna baxmayaraq, standartlagdirmanin real tosira ¢evrilmasi iiglin osas manealor vergi
yoniimlii ugot davranisi, kadr ¢atigmazligi, metodoloji bosluglar vo kegidin xorc yikiidiir. Rasmi
gostaricilordo KOS-larmm slavoe daysrdo paymin artmasit moévzunun iqtisadi siyasot baxmmindan da
aktualligini yiiksoldir vo standartlagdirmanm “formal uygunluq” soviyyesindo qalmasmin riskini artirir.

Bu naticolora asason Azorbaycan ii¢lin asagidaki tdvsiyslor mogsadouygun goriiniir. Birincisi,
vergi hesabati ilo maliyyo hesabati arasinda uzlagdirma mexanizmi institusionallasdirilmalidir. Yoni
KOS-lar {i¢iin vergi boyannamasi maliyys naticolorindon “reconciliation” montiqinds qurulsa, ikili
yiik azalacaq vo IFRS for SMEs yanasmasma kegid daha real olacaq. Ikincisi, pilloli hesabatliliq
modeli giiclondirilmalidir: mikro subyektlor {iclin sadslogdirilmis paket, orta KOS-lar tigiin IFRS for
SMEs-o uygunlasdirilmis sablon hesabat vo agiqlama siyahisi, daha boyiik vo ictimai maraql
qurumlar ii¢iin iso daha sart toloblor totbiq oluna biler. Uciinciisii, kadr va tolim infrastrukturu
prioritetlosdirilmalidir; peso toskilatlar1 vo ali moktoblords IFRS for SMEs (xiisusilo 2025 nasri vo
2027 qivvays minmo tarixini nazaro alaraq) iizro modul proqramlar genislondirilmalidir.
Dordiinciisli, “e-miihasibat” sistemi KOS-lar {iclin praktik metodik platformaya g¢evrilmalidir:
standart hesabat formalari, minimal aciglamalar, avtomatik montiq yoxlamalar1 vo elektron arxiv
toloblori inteqrasiya olunarsa keyfiyyot artimi daha 6l¢iils bilon olacaq.

Umumilikda, standartlasdirma Azorbaycanda KOS-larin maliyys resurslarina ¢ixismni va biznes
miihitinde etibart artirmaq {giin real imkan yaradir. Ancaq bu imkanin reallagmasi ti¢iin hiiquqi
gobuldan daha ¢ox totbiq mexanizmlorinin (uzlasdirma, tolim, sablonlar, elektron sistem) diizgiin
qurulmasi holledicidir.
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Tolim faaliyyatindd motivasiya: psixoloji mahiyyat vo nazori yanasmalar

Xiilaso

Motivasiya insan foaliyyatini bagladan, istiqamatlondiron vo dostokloyon fundamental psixoloji
mexanizmdir vo daxili vo xarici amillorin qarsiliqh tasiri ilo formalagir. Yeniyetmo foaliyyato soxsi
mona verdikds va daxili ehtiyaclarini vo maraqlarini aktivlasdirdikds, dyronmoe zamani motivasiya
daha tosirli olur. Tolim motivasiyasi sagirdlorin Oyronmo foaliyyatino colb olunmasini,
istiqgamotlonmasini vo davamliligini tomin edon osas psixoloji mexanizmdir. O, daxili ehtiyaclar,
maraqlar, mogsadlor vo xarici tosirlorin garsiligh tosiri noticosindo formalasir. Yeniyetmolik
dovriindo motivasiya sistemi geyri-sabit olub, sosial vo pedaqoji tosirloro hassasdir. Todqiqatlar
gostorir ki, miiollim—sagird miinasibotlori, miisbat oks-olage, deostoklayici tolim miihiti vo asas
psixoloji ehtiyaclarin 6donilmasi dyronmo motivasiyasini giiclondirir.

Miixtolif nozoriyyolor (instinktiv nozoriyys, optimal oyanma nozoriyyesi, stimullagdirma
nozoriyyasi, 0ziiniidork nazariyyasi, ARCS nozariyyasi vo gdzloma doyari nazariyyasi) motivasiyanin
izahida miihiim rol oynayir. Oyronma motivasiyasi bioloji, psixoloji v sosioloji amillorin qarsiliqlt
tosiri ilo formalasir vo xiisusils yeniyetmolik dovriinde dyronmayas va akademik nailiyyotlors maragin
artmasi liclin gorait yaradir.

Beloaliklo, talim motivasiyasinin effektiv togkili sagirdlorin dyronmoys maragini artirmaq, onlarin
daxili ehtiyaclarin1 6domok vo akademik ugurlarin1 davamli sokilds yiiksaltmak ii¢lin asas amil kimi
cixi1s edir.

Acar sozlar: motivasiya, psixoloji ehtiyaclar, miiallim—sagird miinasibatlori, tolim miihiti,
yeniyetmoalik dovrii
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Motivation in Teaching Activities:
Psychological Essence and Theoretical Approaches

Abstract

Motivation is a fundamental psychological mechanism that initiates, directs, and maintains human
activity and is formed as a result of the interaction of internal and external factors. Motivation in the
learning process becomes more effective when the teenager gives the activity personal meaning and
activates his or her internal needs and interests.

Training motivation is the main psychological mechanism that ensures students' involvement,
orientation, and continuity in learning activities. It is formed as a result of the interaction of internal
needs, interests, goals, and external influences. During adolescence, the motivational system is
unstable and sensitive to social and pedagogical influences. Research shows that teacher-student
relationships, positive feedback, a supportive learning environment, and meeting basic psychological
needs enhance motivation to learn.
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Various theories (instinctive, optimal arousal theory, incentive theory, self-consciousness theory,
ARCS theory, and expectancy-value theory) play an important role in explaining motivation.
Motivation for learning is formed on the basis of the interaction of biological, psychological and
sociological factors, creating conditions for increasing interest in learning and academic achievement,
especially during adolescence.

Thus, effective organization of learning motivation acts as a key factor in increasing students'
interest in learning, satisfying their internal needs, and continuously improving their academic
success.

Keywords: motivation, psychological needs, teacher-student relationships, learning environment,
adolescence

Giris

Miiasir tohsil sisteminds tolim prosesinin effektivliyi boytlik Ol¢lido sagirdlorin motivasiya
soviyyosindon asilidir. Motivasiya Oyronmo foaliyystinin yaranmasini, istigamatlonmasini vo
davamliligini tomin edon asas psixoloji mexanizm kimi sagirdin tolimo miinasibatini vo akademik
nailiyyatlorini miioyyon edir. Bu baximdan tolim motivasiyasinin formalasdirilmas: pedaqoji vo
psixoloji tadqigatlarin prioritet istigamotlorindon biri hesab olunur.

Tadqiqat

Tolim motivasiyasi sagirdin daxili maraqlari, ehtiyaclari vo magsadloari ils yanasi, sosial miihitin
vo pedaqoji tosirlorin qarsiliqli olagosi noticosinds formalasan miirokkob prosesdir. Xiisusilo
yeniyetmolik dovriindo motivasiya sisteminin qgeyri-sabitliyi vo sosial tosirloro hossasliq tolim
foaliyyatindos olava ¢atinliklor yaradir vo moaqsadyonlii elmi yanagmalarin totbiqini zoruri edir.

Mogqalonin magsadi tolim motivasiyasinin psixoloji mahiyyatini vo onu sortlondiron asas bioloji,
psixoloji vo sosioloji amillori nozari baximdan tohlil etmak, eloco do motivasiyanin tolim prosesindo
somarali togkili liclin elmi asaslart miioyyanlosdirmokdon ibaratdir (Afjar vo b., 2020).

Tolim motivasiyasinin psixoloji mahiyyati vo nazari asaslari

Motivasiya insan foaliyyotinin yaranmasi, istigamotlonmasi vo davamliligini tomin edon osas
psixoloji mexanizmlordon biridir. Psixologiya elmindo motivasiya fordin davranislarini horokato
gotiron daxili va xarici sabablarin qarsiliqh tasiri kimi izah olunur. Bu baximdan motivasiya yalniz
davranigin baslangic ndqtasi deyil, eyni zamanda onun moqgsadyonlii vo davamli xarakter dagimasini
tomin edon aparict amildir. Motiv isa fordin miioyyon foaliyyati “no liglin” hoyata kegirdiyini izah
edon daxili ehtiyac, maraq, doyor vo ya moqgsad kimi ¢ixig edir. Beloliklo, motivasiya motivlorin
sistemli vo dinamik birliyini ifado edir.

Azorbaycan psixologlar: ©.S.Bayramov vo ©.9.9lizadonin yanasmasina gora, motivlor sagirdin
tolim foaliyyotindo hom daxili tolobatlar, hom do xarici tesirlor naticesinds formalasan psixoloji
prosesdir. Miialliflor vurgulayirlar ki, motiv yalniz sagird {i¢lin soxsi mona kosb etdikdo aktivlagir vo
tolima somarali colb olunmani tomin edir. Motivlerin dork edilmasi, tohlili vo asaslandirilmasi tolimin
effektivliyini artiran miithiim sort kimi qiymotlondirilir (Bayramov vo ©lizads, 2002, s. 381).

S.Orucova motivasiyani psixoloji struktur vo funksiyalar baximindan sistemlosdirorok onun
davranigda vo tolim prosesindo rolunu On plana c¢okir. Miiollif motivasiyanin formalasma
mexanizmlorini, daxili vo xarici motivasiya ndvlorini, elocs do miiasir motivasiya nazariyyslarinin
tolimdas totbiq imkanlarini ohatali sokilds izah edir. Bu yanasma motivasiyani tokca psixoloji anlayis
kimi deyil, eyni zamanda pedaqoji praktikada istiqgamoatlondirici mexanizm kimi toqdim edir
(Olokbarova, 2023).

R.Oliyevin tadqiqatlarinda motivasiya miiallim—sagird miinasibatlori vo aks-olaqa kontekstinda
aragdirilir. Miiallif gostorir ki, somarali vo emosional cohatdon miisbat geribildirim sagirdlorin daxili
motivasiyasini giiclondirir, onlarin 6zlinonazarst vo masuliyyat hissini inkisaf etdirir. Oks-slago bu
baximdan yalniz qiymatlondirme vasitasi deyil, ham do motivasiyaedici psixoloji amil kimi ¢ix1s edir
(Oliyev, 2024, s. 84-90).

Azarbaycan todgigatgist K.Ramazanova motivasiyani tolim prosesinin biitiin marhalslorini shato
edon asas mexanizm kimi qiymatlondirir. Onun fikrinco, daxili motivasiya soxsi inkisaf vo dmiirboyu
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Oyronmo liclin osas sortdir, xarici motivasiya iso diizgiin togkil olunduqda daxili motivasiyanin
formalasmasina kegid rolunu oynaya bilor (Ramazanova, 2025). S.Isganderova iso motivasiyanin
stiurlu dork olunmasmnin tolim foaliyyatine maragi artirdigini, gorarvermo vo yaradici diigiinmo
bacariqlarmin inkisafina sorait yaratdigii qeyd edir (Isgonderova, 2018).

Beynolxalq psixoloji yanasmalarda da motivasiya davranisa istigamat veran asas qiivve kimi
doyorlondirilir. Amerika Psixoloji Assosiasiyasi motivasiyani fordin davranigina moagsad vo istigamaot
veran sliurlu vo ya siiuralti tokan kimi izah edir. Bu yanagmaya gors, motivasiya hayatin biitiin
saholorindo mdvcud olmaqla, xiisusilo tohsil vo soxsi inkisaf kontekstindo holledici rol oynayir
(2025).

Motivasiyanin mahiyyatini izah etmok moqgsadilo psixologiyada miixtolif nozori yanasmalar
formalagmigdir. Bu yanasmalar insan davranisinin bioloji, sosial vo kognitiv asaslarint forqli
aspektlordon izah edir. Tarixi baximdan instinkt nozoriyyasi, optimal oyanis nozoriyyasi, tosviq
nozariyyasi, 0ziiniidorketmo nozoriyyasi, ARCS modeli vo gozlonti—doyar nozoriyyasi motivasiyanin
izahinda oasas elmi ¢orcivalor kimi ¢ixis edir.

Instinkt nozeriyyosi U.Makduqal torofindon osaslandirilaraq motivasiyanmn irsi vo bioloji
meyllorls alagali oldugunu irali siiriir. Optimal oyanis nozariyyasi (D.Hebb, Yerkes—Dodson qanunu)
motivasiya ilo performans arasinda optimal soviyyonin mdvcudlugunu gostorir (Makduqal, 2015).
B.F.Skinnerin tosviq nozoriyyosindo motivasiya davranisin noticolori — miikafat vo coza
mexanizmlori ilo izah olunur (Skinner, 1957).

Bu yanagmalar R.Ryan vo E.Decinin 6ziintidorketma nazoriyyosindo daha da inkisaf etdirilmisdir.
Oziiniidorketma nozoriyyasino gdrs, uzunmiiddotli vo davamli motivasiya fordin ii¢ osas psixoloji
ehtiyacinin — autonomiya, kompetensiya vo sosial bagliliq ehtiyacinin — 6donilmasi naticasindo
formalasir. Bu ehtiyaclarin tomin edilmasi daxili motivasiyani giiclondirir vo talim faaliyyatinin
keyfiyyatini yiiksaldir (Ryan va Deci, 2020).

Motivasiyanin tolim dizayninda sistemli sokildo artirilmasina yonslmis modellordon biri do
J Kellerin ARCS modelidir. Model diqqgat, uygunluq, 6ziinoinam vo momnunluq komponentlori
vasitasilo Oyrononlorin motivasiyasinin planl sokilds inkisaf etdirilmasini nozordo tutur. Todqiqatlar
gostorir ki, ARCS modelinin totbiqi sagirdlorin faalligin1 vo akademik nailiyyatlorini ochomiyyatli
doracodo artirir (Keller, 2010).

Gozlonti—doyer nazariyyasi iso motivasiyani fordin ugur gozlontisi vo tapsirigin subyektiv doyeri
ilo alagoalondirir. Bu nazariyyays asason, yalniz tapsiriga yiiksok doyer verildikde vo ugur ehtimali
real gobul edildikds motivasiya formalasir vo davamli xarakter alir.

Motivasiya homginin aktivlogsmo, davamliliq vo intensivlik komponentlori vasitasilo tozahiir edir.
Bu komponentlorin qarsiligl faaliyyati fordin mogsadyonlii vo davamli foaliyyatini tomin edir. Tolim
motivasiyasi foaliyyato sovgedici, istiqgamatlondirici, tonzimloyici vo davamliliq funksiyalarini yerino
yetirorok 0yronma prosesinin somaroliliyini artirir (Simply Psychology, 2023).

Yeniyetmolik dovrii motivasiya baximindan xiisusi hossas morholodir. Bu dovrde daxili
maraqlarin artmasi, sosial motivlorin giiclonmasi vo mogsadyodnliiliiylin geyri-sabitliyi miisahido
olunur. Yeniyetmolorin tolim motivasiyasinin effektiv formalasdirilmasi {icin fordi yanasma,
dostokloyici miihit vo miisbat emosional alagolor miihiim ohomiyyat dasiyir.

Umumilasdirilmis natica. Motivasiya tolim faaliyyotinin keyfiyyatini vo naticoliliyini miioyyen
edon osas psixoloji amillordon biridir. Daxili vo xarici motivasiyanin balansli sokildo toskili,
motivasiya nazoariyyalarinin talim prosesindo maqsadydnlii tatbiqi vo yeniyetmalik dovriiniin psixo-
loji xiisusiyyatlorinin nazars alinmasi tolimin effektivliyini shomiyyatli doracods artirir. Bu baximdan
motivasiya yalniz davranisa tokan veron mexanizm deyil, hom do soxsiyyatin inkisafini vo dmiirboyu
Oyronmoni tomin edon aparici psixoloji resurs kimi ¢ixis edir (Orucova vo Haciyeva, 2014).

Tolim motivasiyasini sartlondiran asas amillor

Tolim motivasiyasi tok bir sobabdon deyil, fordin bioloji xiisusiyyatlori, psixoloji voziyyati vo
daxil oldugu sosial miihitin qarsiliql tosiri naticasindo formalasan miirokkab bir prosesdir. Bu amillor
sagirdin dyronmoyo miinasibatini, tolim foaliyyatinds foalliq soviyyasini vo aldo etdiyi naticalorin
davamliligin1 miisyyan edir.
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1. Bioloji amillor fordin tabii va fizioloji xiisusiyyatlori ilo bagli olub motivasiyanin ilkin asasini
toskil edir. Sinir sistemi tipi, temperament, enerji saviyyasi, saglamliq voziyyati va yas xiisusiyyatlori
sagirdin Oyronmo foaliyyotino colb olunmasina birbasa tosir gostorir. Fiziki vo psixofizioloji
baximdan 6ziinii rahat hiss edon sagirdlor tolim prosesindo daha foal vo davamli istirak edirlor (Maral
va b., 2025).

Miiasir todqiqatlarda bioloji amillor motivasiyanin birbasa sobobi kimi deyil, lakin onun psixoloji
mexanizmlorinin formalagmasma zomin yaradan faktorlar kimi qiymotlondirilir. Soxsi bioloji
forqliliklor — masolon, temperament vo stresso davamliliq — sagirdin emosional sabitliyino, iradi
keyfiyyotlorine vo Ozlinoinam saviyyasina tosir edsrok motivasiyanin davamliligimi sortlondirir.
Tadqiqat naticalori gostarir ki, daxili motivasiya ils xarici sortlor arasinda tarazliq yaradildigda tolim
motivasiyasi daha stabil xarakter alir.

2. Psixoloji amillor tolim motivasiyasmnin osas horokatverici qiivvasi hesab olunur. Maraqlar,
ehtiyaclar, mogsadlor, 0ziinoinam, Oziinliigiymotlondirma, emosional voziyyst vo ugur gozlontilori
sagirdin yronmoys miinasibatini formalagdiran osas daxili resurslardir. Tolim foaliyyati sagird {i¢iin soxsi
mana kasb etdikdo vo 6z bacariglarina inam yarandiqda motivasiya ohamiyyatli doeracods giiclonir.

Tadqiqatlar stibut edir ki, psixoloji amillor mogsadydnlii pedaqoji yanagsmalar vasitosile inkisaf etdirilo
bilor. Birgo Oyronmo miihiti, qrup islori, miizakirslor, yaradici tapsiriqlar vo innovativ tolim
texnologiyalarinin totbiqi sagirdlorin daxili motivasiyasmi artirir. Eyni zamanda, yiiksok stress, emosional
gorginlik vo psixoloji yiiklonmo motivasiyanin azalmasma sabab ola bilor (Iryna vo b., 2021).

Psixoloji yanasmalara gora, 6ziinoinam vo avtonomiya hissi daxili motivasiyanin giiclonmasindo
xlisusi rol oynayir. Sagird 6z qorarlarini vermok imkanina malik olduqda, aydin magsadlor miisyyon
etdikdo vo miisbat emosional miihitdo dyrondikds tolim faaliyyotindo daha foal istirak edir. Bu
baximdan psixoloji amillorin diizgilin idars olunmasi tolim motivasiyasinin davamliligini tomin edon
asas sort kimi ¢ixis edir.

3. Sosioloji amillor sagirdin daxil oldugu sosial miihitlo olagedar olub tolim motivasiyasinin
formalagsmasinda miihiim rol oynayir. Ailo, moktob, sinif miihiti, miiollim—sagird miinasibatlori vo
hamyasid qruplart motivasiyanm sosial asaslarmi togkil edir. Sosial dastok vo miisbot miinasibatlor
sagirdin Oyronmoyo maragini artirir, aidiyyat hissini giiclondirir vo foaliyyato calb olunmani togviq edir.

Ailo miihiti vo valideyn dostoyi sagirdin motivasiya soviyyosino birbasa tosir gostorir.
Valideynlorin tohsilo miisbat miinasibati, tosvigedici davranigi vo emosional dostoyi sagirdin
Oziineinamini artirir vo ugur motivasiyasini giiclondirir. ©ksino, lageydlik vo dostayin olmamasi
Oyronmoyo maragin azalmasina sobab ola bilor (“The psychology of motivation: What drives us to
succeed?”, 2025). Miiollim—sagird miinasibatlori motivasiyanin sosial-pedaqoji osaslarindan biridir.
Miisllimin dastoklayici, adalstli vo fordi yanasmasi sagirdin daxili motivasiyasini giiclondirir, miisbat
oks-olago iso Oyronmoyo maragi vo mosuliyyat hissini artirir. Demokratik vo amokdasliga asaslanan
pedaqoji miihit sagirdlorin foalligini vo tolimds davamliligini tomin edir.

Sinif miihiti vo homyasid dastoyi do motivasiyanin formalasmasinda miihiim sosial amillordir.
Omokdasliq vo qarsiliglt hormoto osaslanan sinif miihiti sagirdlorin sosial inteqrasiyasini vo
Oyronmaya colb olunmasini artirir. Homyasidlarin akademik vo emosional dostoyi aidiyyet hissini
giiclondirarok motivasiyanin davamliligini tomin edir.

Tohsil miiossisosinin rolu iso motivasiyanin togkilati asaslarin1 miioyyan edir. Soffaf qaydalar,
odalatli qiymotlondirma, resurslarla tominat vo sagird yOniimlii dyronmo miihiti motivasiyani
giiclondiron asas togkilati faktorlar kimi ¢ixis edir. Sagirdlorin qararverms prosesinds istirakina imkan
veran miihitlor daxili motivasiyanin azalmasinin qarsisini ala bilor (Hodis vo Hodis, 2022).

Umumilasdirilmis natica. Tolim motivasiyasi bioloji, psixoloji vo sosioloji amillorin garsiliglh
tosiri naticosindo formalasan ¢oxdlgiilil bir prosesdir. Bioloji faktorlar motivasiyanin tobii bazasini
yaradir, psixoloji amillor onun istigamatini vo davamliligin1 miioayyan edir, sosioloji faktorlar iso
motivasiyani giiclondiron vo dostokloyon sosial miihit formalasdirir. Bu amillorin kompleks sokildo
nozors alinmasi sagirdlorin yronmaoys maragini artirir, saylorin davamliligini tomin edir vo akademik
ugurun yiiksolmosing sorait yaradir. Tolim motivasiyasinin effektiv toskili liclin fordi xiisusiyyatlor,
psixoloji ehtiyaclar vo sosial miihit arasinda balansin yaradilmasi asas sort kimi qiymotlondirilmalidir.
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Natica

Aparilan nozori tohlillor gostorir ki, motivasiya tokco daxili psixoloji mexanizmlarlo deyil, hom
do bioloji xlisusiyyatlor vo sosial miihitin qarsiliglt tosiri naticosindo formalasan ¢oxdl¢iilii bir
prosesdir. Xiisusilo psixoloji amillor — maraq, magsodydnliiliik, 6ziinsinam vo avtonomiya hissi —
daxili motivasiyanin formalagsmasinda halledici rol oynayir.

Arasdirma naticolori onu gosterir ki, tolim prosesinde daxili vo xarici motivasiyanin balansh
sokildo toskili, miisllim—sagird miinasibatlorinde dostokloyici yanagsmanin totbiqi vo miisbat sosial
miihitin yaradilmasi sagirdlorin dyronmoyo maragini shomiyyatli dorocodo artirir. Bu baximdan
motivasiya nazoriyyslorinin vo modellorinin pedaqoji praktikada mogsadyonlii totbigi tolim
foaliyyatinin somorsliliyinin yiiksoldilmosino xidmat edir.

Beloliklo, tolim motivasiyasinin effektiv toskili sagirdlorin akademik uguru ilo yanasi, onlarin
soxsiyyat kimi inkisafini1 vo dmiirboyu dyranma bacariglarinin formalasmasini tomin edon asas sort
kimi qiymatlondirilmalidir.
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Abstract

This article analyzes the organizational principles of international e-commerce logistics in
Azerbaijan and the functional features of the last-mile delivery model. The study explains the
integration of border crossing, customs clearance, warehousing, and distribution stages in the
formation of e-commerce flows. It is argued that the last-mile stage is the part that has the greatest
impact on delivery costs and service quality. Problems such as traffic jams in urban environments,
address system inequity, order collection during peak hours, and courier resource planning are
assessed. The article compares the advantages and disadvantages of postal networks, private courier
services, and hybrid delivery approaches. The potential for the application of solutions such as digital
tracking, route optimization, and micro-distribution centers is shown. As a result, parallel
development of infrastructure, data exchange, and service standards is recommended to increase the
efficiency of the last mile.
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Azarbaycanda beynolxalq e-ticarat logistikasmin taskili vo
son kilometr catdirilma modelinin tahlili

Xiilasa

Bu mogalads Azarbaycanda beynolxalq e-ticarat logistikasinin togkil prinsiplori vo son kilometr
catdirilma modelinin funksional xiisusiyyatlori tohlil edilmisdir. Arasdirmada e-ticarat axmlarinin
formalagmasinda sorhaddon kegid, gomriik rosmilogdirilmasi, anbarlama vo paylama morhalalorinin
inteqrasiyasi izah olunur. Son kilometr marhosloasinin ¢atdirilma xarclorine vo xidmat keyfiyyatino on
¢ox tosir edon hisso oldugu osaslandirilir. Sohor miihitindo tixaclar, {invan sisteminin qeyri-
boraborliyi, sifariglorin pik saatlarda yi1gilmasi vo kuryer resurslarinin planlanmasi kimi problemlor
qiymatlondirilir. Maqalada pogt sabokasi, 6zal kuryer xidmatlori vo hibrid c¢atdirilma yanasmalarimin
istiin vo zoif toroflori miiqayiso edilir. Rogomsal izlomo, marsrut optimallagsdirma vo mikro paylama
morkozlori kimi hollorin totbiq potensiali gostorilir. Notico olaraqg, son kilometr somarsliliyinin
artirtlmast tigiin infrastruktur, molumat miibadilosi vo xidmaot standartlarinin paralel inkisafi tovsiyo
olunur.

Acar sozlar: e-ticarat logistikasi, son kilometr catdirilma, paylama sabakasi, gomriik
inteqrasiyasi, roqgoamsallasma
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Introduction

The rapid development of e-commerce on a global scale in the last decade has led to a significant
increase in this sector in Azerbaijan. In addition to changing traditional trade mechanisms, e-
commerce is reshaping production and distribution channels (Bekirzade, 2025, p. 299). Digital
infrastructure projects carried out in our country, legal reforms, and the impact of the pandemic period
have accelerated the spread of e-commerce (Aliyev & Mammadova, 2021; Bekirzade, 2025, p. 300).
As a result, the volume of e-commerce transactions increased sharply in 2023, with domestic e-
commerce turnover reaching 39.17 billion manat and international e-commerce turnover reaching
1.95 billion manat — an increase of 2.1 times and 16.7%, respectively, compared to the previous year
(APA, 2024). The expansion of e-commerce necessitates the development of logistics networks. In
particular, the stage of importing, sorting, warehousing and “last mile” (i.e. delivery to the final
address) of products in international e-commerce poses new requirements and challenges for logistics
infrastructure. This section will review the organization of international e-commerce logistics and
models of last mile delivery in Azerbaijan, and examine the current situation, challenges and
prospective development directions.

International e-commerce logistics and the current situation in Azerbaijan

E-commerce logistics refers to the set of processes required to deliver products ordered online
from manufacturers or suppliers to the end user (Mehdili, 2024, p. 1). This includes international
transportation (by air, sea, rail and road), customs clearance, warehousing, order processing and
domestic courier delivery. A number of steps have been taken by the state to improve e-commerce
logistics in Azerbaijan. The digitalization of trade operations and integration into the supply chain
have been declared a priority within the framework of the “Electronic Azerbaijan” program (Mehdili,
2024, p. 206). According to the UN Global Report on Digital and Sustainable Trade Facilitation for
2021, Azerbaijan has become a leader in the region, reaching an implementation level of 86% in the
field of electronic trade procedures (Asan Imza, 2021). These advances mean the acceleration of
documentation, permits and information exchange in the international logistics of e-commerce. In
addition, thanks to the introduction of digital customs and the “single window” system, processes
have been simplified when importing foreign online orders into the country. For example, the “Green
Corridor” clearance system, implemented since February 2019, allows foreign trade participants who
comply with the legislation to quickly clear goods directly at the border. In a short period of time, the
right to permanent use of this system was granted to 790 companies (State Customs Committee,
2021). As a result, in 2022, the average control time at land border crossing points in Azerbaijan
decreased compared to the previous year - for example, the border crossing time for freight vehicles
decreased from 5.8 hours in 2021 to 4.0 hours in 2022 (Asian Development Bank, 2023). These
indicators demonstrate that international e-commerce shipments are being carried out more
efficiently.

Research

The growth of international e-commerce in Azerbaijan has increased the demand for logistics
infrastructure. In January-November 2025, the volume of international freight transportation by road
across the country amounted to 5.78 million tons (valued at 12.4 billion USD), which is an increase
of 7.4% in tonnage and 9.1% in value compared to the same period of the previous year (SCC, 2025).
In particular, the role of the national postal operator “Azerpost” and private courier companies in
bringing e-commerce parcels to the country is increasing. In order to effectively organize the “last
kilometer” process in domestic delivery, the network of post offices is being expanded, and new
sorting centers are being established in the regions. The memorandum of cooperation signed between
“Silk Way West Airlines” and “Azerpost” in 2025 is an important step in this direction. Under the
agreement, Silk Way West will transport international e-commerce parcels to Baku through its global
cargo network, while Azerpost will ensure their sorting and delivery to final addresses within the
country (Silk Way West Airlines, 2025). In addition, a 12,000 square meter fully automated e-
commerce terminal is being built in the Alat Free Economic Zone, which will serve to optimize bulk
mail and parcel flows in the region (Silk Way West Airlines, 2025). Thus, Azerbaijan’s logistics
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infrastructure is being moderized both physically (warehouses, terminals, vehicles) and digitally
(electronic declaration, tracking systems) to meet the growing volume of international e-commerce
shipments.

Features of the last-mile delivery model: In e-commerce, the “last mile” delivery — that is, the
stage from the final distribution center of the package to the customer’s doorstep — is one of the most
complex and costly parts of the logistics chain. Studies show that more than 30% of total
transportation costs can be attributed to the last-mile stage (Gevaers et al., 2011). Several models are
applied in Azerbaijan to effectively organize last-mile delivery: first, the postal services model —
Azerpost delivers online orders to customers through a network of branches covering all regions of
the country. Second, the private courier and delivery services model — for example, delivery through
international couriers such as DHL, FedEx, UPS, as well as local startups and courier platforms (Bolt,
Wolt, Starex, etc.). Third, the hybrid model — some large online stores and supermarket chains carry
out delivery with their own internal courier teams or cooperate with postal/courier companies. In
recent years, especially in Baku, the emergence of "click-and-collect" points has also been observed
- customers can pick up their ordered goods themselves from certain pre-designated points. This
prevents couriers from wasting time traveling from address to address and reduces the transport load.

Digital solutions are being implemented to mitigate these problems: tools such as automated route
optimization programs, live tracking (GPS tracking) systems, and online integration with the
customer are already being adopted by a number of local delivery services. For example, local courier
companies such as “166 Freight Forwarding and Logistics” provide order management and shipment
tracking via mobile applications. Innovative solutions from around the world are also being tested in
Azerbaijan to increase efficiency in the last-mile stage: technologies such as unmanned aerial vehicles
(UAVs) and autonomous delivery robots are in the spotlight, as they have shown effective results in
international practice and have reduced carbon emissions (Balassa et al., 2023; Mehdili, 2024, pp.
87-95). Although these technologies are not currently widely used in our country, in the future it is
possible to implement pilot projects such as drone delivery within the framework of “smart city”
concepts. For example, as Fatehi and Wagner (2021) noted, mass crowdsourcing (public delivery)
platforms can also be effective in the last mile - in this model, ordinary citizens carry out deliveries
in nearby areas with their own vehicles. Such an approach, in addition to expanding the distribution
network and reducing the courier burden, increases the economic activity of local communities
(Fatehi & Wagner, 2021). There is also potential for the formation of such platforms in Azerbaijan in
the future, especially in terms of increasing job opportunities in the regions.

Conclusion

The general conclusion of the study is that the effective organization of international e-commerce
logistics and the optimization of last-mile delivery are essential components of building a competitive
digital economy in Azerbaijan. First of all, the improvement of the geographical distribution of
logistics infrastructure (especially warehouses and distribution centers) within the country is required.
Although a large-scale center such as the Alet Logistics Center has already started operating around
the capital Baku (Bayramov, 2019), logistics centers are also planned to be established in strategic
regions such as Ganja, Red Bridge (Georgian border), and Astara (Iranian border) (Bayramova,
2019). These centers will create conditions for the direct delivery of foreign online orders to the
regions, and for the faster distribution of cargo to final addresses. Second, further simplification and
full digitalization of customs procedures will reduce delays in the last-mile process. The “Single
Window” system and online customs declarations implemented in Azerbaijan are a positive step in
this area; In the future, the widespread use of Al-based risk assessment systems in customs control
can minimize transit times. Third, it is important to promote sustainable delivery approaches. This is
important for both environmental protection and economic efficiency. For example, if the delivery of
small packages by electric bicycles and mopeds is encouraged in Baku, it will have a positive impact
on both the traffic jam problem and fuel consumption. The application of green technologies in the
transport sector is also in line with the state's climate change strategy.
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As a result, although Azerbaijan has achieved a number of achievements in organizing
international e-commerce logistics (being a regional leader in digital trade indicators, establishing
new logistics centers, etc.), there are still issues to be resolved. In particular, to increase the efficiency
of last-mile delivery, it is necessary to adapt innovative approaches (automation, drones,
crowdsourcing, etc.) to local conditions. As academic research has shown, modern e-commerce
logistics models create new challenges that can only be met through digitalization (Aliyev, 2023). In
this sense, both government agencies and the private sector should work in a coordinated manner,
optimizing all links of the e-commerce ecosystem - from international transportation to last-mile
delivery. The work done and planned projects give hope that the international e-commerce logistics
system in Azerbaijan will be more flexible, transparent and sustainable.
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Al-Based Credit Scoring for Financial Inclusion:
Insights from South Korea

Abstract

This study investigates artificial intelligence (Al)-based credit scoring systems aimed at
enhancing financial inclusion in the context of South Korea. It highlights how Al models, compared
to traditional credit scoring methods, can more accurately assess individual credit risk and expand
access to financial services. The study also examines issues related to Al technologies, including
transparency, ethical principles, and data security. The findings indicate that, when properly
implemented, Al-based credit scoring can promote financial inclusion, particularly for population
groups with limited or no access to traditional banking services.

Keywords: financial inclusion, credit risk assessment, South Korea, artificial intelligence,
financial technology
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Maliyya daxilliyi iiciin siini intellekt osash kredit qiymoatlondirmasi:
Conubi Koreyadan malumatlar

Xiilasa

Bu todqgiqat Conubi Koreya kontekstindo maliyys inkliizivliyini artirmaq {i¢iin siini intellekt (AI)
osasinda kredit giymoatlondirms sistemlorini arasdirir. Homginin, Al modellorinin ononovi kredit
skorlama metodlar1 ilo miiqayisads fordlorin kredit riskini daha doqiq qiymatlondirmasi vo maliyya
xidmatlarins ¢ix1s imkanlarini geniglondirmasi qeyd olunur. Todqiqat hamginin Al texnologiyalarinin
soffafliq, etik prinsiplor vo molumat tohliikasizliyi kimi masalalorini giymoatlondirir. Noticolor gdstorir
ki, diizgiin totbiq edildikdo Al-based kredit skorlama maliyys inkliizivliyinin artirilmasina, xiisusilo
do anonovi bank xidmatlorine ¢ixis1 olmayan va ya az ¢ixist olan ohali qruplarina yardim edo bilor.

Acgar sozlar: maliyya inkliizivliyi, kredit riskinin giymatlondirilmasi, Conubi Koreya, siini intellekt,
maliyya texnologiyalar

Introduction

In recent years, financial inclusion has become a key priority for both developed and developing
countries, as it ensures that individuals and businesses have access to useful and affordable financial
products and services. Access to credit is a central component of financial inclusion, enabling
individuals and small enterprises to invest, manage financial risks, and improve their economic well-
being. However, traditional credit scoring methods, which rely mainly on historical financial data and
standardized metrics, often exclude individuals with limited credit history or irregular income,
thereby perpetuating financial inequality.
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Artificial intelligence (Al) offers significant potential to transform credit scoring by analyzing large
volumes of structured and unstructured data, detecting patterns, and generating predictive models that
are more accurate and inclusive than conventional methods. In South Korea, a technologically
advanced country with widespread digital infrastructure, Al-based credit scoring provides an
opportunity to enhance financial inclusion by expanding access to loans and other financial services
for underbanked and underserved populations (Gupta, 2022).

At the same time, implementing Al in credit scoring raises important ethical, regulatory, and
technical challenges. Issues such as transparency, algorithmic fairness, data privacy, and security
must be carefully addressed to ensure that Al-driven financial solutions do not reinforce biases or
undermine user trust. This study explores the potential of Al-based credit scoring to improve financial
inclusion in South Korea while highlighting the associated opportunities and challenges.

Furthermore, Al-based credit scoring systems can incorporate alternative data sources beyond
traditional financial records, such as mobile phone usage, utility payments, social behavior patterns,
and online transaction histories. By leveraging these diverse data points, Al models can generate more
comprehensive risk profiles, allowing lenders to assess the creditworthiness of individuals who might
otherwise be excluded from formal financial systems. This approach is particularly relevant for young
adults, freelancers, and small business owners in South Korea, many of whom have limited or no
formal credit history.

In addition, the integration of Al in credit assessment has the potential to improve efficiency and
reduce operational costs for financial institutions. Automated decision-making can streamline loan
approval processes, reduce human error, and enable faster responses to market demands. However,
the increased reliance on algorithms also introduces risks, such as opaque decision-making processes
and potential algorithmic biases, which could disproportionately affect certain demographic groups
(Jan & Ahmed, 2025).

Therefore, this study emphasizes a balanced perspective, exploring both the advantages and
limitations of Al-based credit scoring for financial inclusion. By examining practical applications,
policy implications, and ethical considerations, the research aims to provide insights for
policymakers, financial institutions, and technology developers on how to implement Al-driven credit
systems that are fair, transparent, and effective in expanding access to financial services in South
Korea (Darji, 2025).

Research

This study uses a comprehensive approach to investigate the role of Al-based credit scoring in
enhancing financial inclusion in South Korea. The methodology integrates both qualitative and
quantitative techniques to capture the technical, social, and ethical dimensions of Al-driven credit
assessment systems. By combining multiple data sources and analytical strategies, the research aims
to provide a complete understanding of how Al can improve access to financial services while
addressing potential risks and challenges (Nallamala, 2021).

Data collection for this research involves a variety of sources to ensure depth and reliability.
Primary data includes publicly available information from financial institutions, government reports,
and national statistics on credit access, loan approvals, and underserved populations. These datasets
provide insights into the current state of financial inclusion in South Korea and highlight gaps in
traditional credit scoring systems. Secondary sources include academic publications, industry reports,
and case studies on Al applications in finance and financial technology adoption, as well as regulatory
frameworks governing Al use in credit evaluation. In addition, semi-structured interviews and
surveys were conducted with banking professionals, FinTech developers, and policy experts. These
interactions provided practical insights into real-world Al implementation, including operational
challenges, data management, and regulatory compliance considerations (Rehman et al., 2025).

The analytical methods employed in this study are designed to examine the collected data from
multiple perspectives. Descriptive analysis is used to summarize demographic and socio-economic
factors affecting financial inclusion, such as income levels, credit history availability, and regional
disparities. Comparative analysis evaluates the performance of Al-based credit scoring models
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against traditional methods, focusing on predictive accuracy, inclusivity, and the ability to assess
individuals with limited financial history. Case study analysis examines specific Al credit initiatives
implemented by South Korean banks and FinTech companies to identify best practices, measurable
outcomes, and potential challenges. Thematic analysis is applied to qualitative data from interviews
and surveys, highlighting key issues such as algorithmic transparency, ethical use of Al, fairness in
credit decisions, and data privacy concerns (“Automated credit scoring: Leveraging machine learning
for financial inclusion”, 2024).

The methodological framework of this research combines technical evaluation with socio-
economic and ethical considerations. This integrated approach allows the study to assess Al-based
credit scoring systems not only in terms of predictive accuracy and operational efficiency but also
regarding their impact on financial inclusion, equity, and accessibility. The framework emphasizes
the importance of balancing technological innovation with responsible and ethical implementation to
ensure that Al-based solutions serve all segments of the population effectively (Khan et al, 2025).

Finally, the study acknowledges certain limitations, including restricted access to proprietary Al
algorithms used by banks and FinTech companies, as well as potential biases in survey responses or
expert interviews. To mitigate these limitations, the study uses data triangulation, combining multiple
sources and methods to ensure reliability and validity. Despite these constraints, the chosen
methodology provides a robust and multidimensional analysis of Al-based credit scoring systems and
their implications for financial inclusion in South Korea (“Machine learning applications in financial
credit scoring research”, 2025).

This approach ensures that the research addresses both the practical and theoretical aspects of Al
in credit assessment, providing valuable insights for policymakers, financial institutions, and
technology developers (Chitturi, 2025).

Artificial intelligence (Al) has rapidly transformed the financial sector, introducing new tools and
methodologies for evaluating creditworthiness, managing risks, and promoting financial inclusion.
Traditional credit scoring methods, which primarily rely on historical financial data, such as income,
employment history, and past loan repayment records, often fail to accurately assess the
creditworthiness of individuals with limited financial history (Mufioz-Cancino et al., 2022). This
limitation disproportionately affects young adults, freelancers, small business owners, and other
underserved groups, preventing them from accessing loans and financial services. Al-based credit
scoring addresses this gap by leveraging advanced algorithms to analyze a broader range of data,
including structured and unstructured information, allowing for more inclusive and accurate credit
assessments (Smith, 2025).

Ethical and regulatory considerations are therefore critical in implementing Al-based credit
scoring. Transparency, accountability, and fairness must be integrated into algorithm design and
deployment. Regulators in South Korea have begun emphasizing guidelines for ethical Al use,
including principles for data privacy, consent, and responsible algorithmic decision-making.
Compliance with these standards ensures that Al-driven credit systems not only enhance efficiency
and accuracy but also protect consumer rights and promote social equity (Li et al., 2024).

Moreover, the use of Al in credit scoring creates opportunities for innovation in financial
products. Personalized lending solutions, dynamic interest rates, and risk-adjusted loan offerings can
be developed using predictive models, allowing lenders to cater to diverse customer needs. These
innovations can encourage entrepreneurship, support small businesses, and provide financial security
to households that were previously excluded from formal financial systems (“Machine learning
powered financial credit scoring: A systematic literature review”, 2026).

In summary, Al-based credit scoring represents a transformative tool for enhancing financial
inclusion in South Korea. By expanding access to credit for underserved populations, improving
operational efficiency, and enabling innovative financial products, Al has the potential to reshape the
landscape of banking and financial services. However, the successful implementation of these
systems requires careful attention to ethical, regulatory, and technical considerations to ensure
fairness, transparency, and accountability. The integration of Al into credit scoring not only addresses
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limitations of traditional methods but also promotes equitable access to financial resources,
supporting economic growth and social inclusion (Hoang et al., 2021).

Conclusion

Al-based credit scoring has emerged as a powerful tool for enhancing financial inclusion,
particularly in technologically advanced economies such as South Korea. By leveraging advanced
algorithms and analyzing both traditional and alternative data sources, Al systems can more
accurately assess credit risk and provide access to financial services for individuals who are often
excluded by conventional credit scoring methods. This includes young adults, freelancers, small
business owners, and other underbanked populations.

The study highlights that Al-based credit scoring not only improves predictive accuracy but also
enhances operational efficiency for financial institutions by automating loan assessment, reducing
human error, and accelerating decision-making processes. Additionally, Al-driven systems enable
innovation in financial products, such as personalized lending solutions and dynamic interest rate
models, which can further support entrepreneurship and economic growth.

However, the adoption of Al in credit assessment raises significant ethical, regulatory, and
technical challenges. Issues such as algorithmic bias, transparency, data privacy, and accountability
must be carefully addressed to ensure that Al systems are fair and trustworthy. Proper regulatory
oversight, adherence to ethical Al guidelines, and ongoing monitoring of algorithmic performance
are essential to maximize the benefits of Al while minimizing potential risks.

Overall, Al-based credit scoring represents a transformative approach that can contribute
substantially to financial inclusion in South Korea. When implemented responsibly, it has the
potential to provide equitable access to financial resources, foster economic participation, and support
social and economic development, making it an essential component of modern financial ecosystems.
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Udl-Informed Teacher Preparation to Strengthen Language
Access in Mixed-Ability Efl Classrooms: A Conceptual Model
and a School-Based Evaluation Framework

Abstract

Mixed-ability EFL classrooms display predictable variability in learners’ proficiency, vocabulary
depth, processing speed, self-efficacy, and willingness to communicate. Yet, instruction and
assessment are frequently built on a uniform design: one task format, one expected output mode, and
participation patterns shaped by volunteers. This commonly produces unequal language access—
higher-proficiency learners generate most classroom talk and most visible learning evidence, while
lower-proficiency learners reduce risk-taking, remain peripheral in interaction, and receive fewer
opportunities to practice and refine output. This article proposes a UDL-informed teacher preparation
model aimed at improving language access in mixed-ability EFL classrooms by translating UDL
principles into measurable classroom processes and trainable teacher competencies. Language access
is operationalized through three observable dimensions: (1) participation equity, (2) opportunity-to-
respond (OTR) density and distribution, and (3) multiple means of representation and expression that
allow learners to demonstrate understanding through alternative pathways aligned to the same
learning goal. The model integrates structured classroom talk routines, reusable scaffolds, and
formative assessment micro-cycles. To support evaluation under school constraints, the paper
outlines a feasible framework with fidelity indicators, observation protocols, and outcome measures
for participation, engagement, and language performance, and discusses implications for teacher
education and school monitoring systems seeking measurable inclusion.

Keywords: Universal Design for Learning, EFL, mixed-ability classrooms, language access,
participation equity, opportunity-to-respond, formative assessment, teacher preparation
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Qarnisiq qabiliyyastli EFL siniflorinda dil ¢ixisini giiclondirmak iigiin
UDL-dd malumath miisllim hazirhgi: konseptual model vo
moktabo asash qiymatlondirma ¢arg¢ivasi

Xiilaso

Qaris1q qabiliyyatli EFL sinif otaglari tolobslorin soristosindoa, liigat ehtiyatinin dorinliyinds, emal
stiratinda, 6zilinoinaminda va linsiyyat qurma istoyinds progqnozlasdirila bilon dayiskonlik niimayis
etdirir. Bununla belo, tolimat vo qiymatlondirms tez-tez vahid bir dizayn tizorinds qurulur: bir tapsiriq
formati, bir gézlonilon natico rejimi vo koniilliilor torafindon formalagdirilan istirak niimunalari. Bu,
adoton qgeyri-barabar dil ¢ixisina sabab olur — daha yiiksok saristali tolobalor sinifds an ¢ox danisiq
vo on gorlinon Oyronmo siibutlarii yaradir, asagi soristoli tolobalor iso risk gotiirmoyi azaldir,
qarsiliqli alaqads periferik qalir vo naticani totbiq etmak va tokmillosdirmak ti¢lin daha az imkan alda
edirlor.
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Bu moqalodo UDL prinsiplorini 6lgiilo bilon sinif proseslorine vo tolim edilo bilon miisllim
saristalorina ¢evirmaklo qarisiq qabiliyyotli EFL sinif otaqlarinda dil ¢ixisint yaxsilasdirmaga
yonalmis UDL molumatli miiollim hazirligr modeli toklif olunur. Dil ¢ixis1 {i¢ miisahido edilo bilon
Olcii vasitosilo hoyata kecirilir: (1) istirak boraborliyi, (2) cavab vermok imkani (OTR) sixlig1 vo
paylanmasi vo (3) tolobalorin eyni tolim moagsadine uygun alternativ yollar vasitosilo anlayis niimayis
etdirmasino imkan veron g¢oxsayl tomsil¢ilik vo ifado vasitolori. Model strukturlasdirilmis sinif
danisiq rutinlorini, tokrar istifads edils bilon iskelelori vo formativ qiymstlondirme mikro-ddvrlarini
birlosdirir. Moktob mohdudiyyatlori altinda qiymotlondirmoni dostoklomok ti¢iin moagalodo sodaqot
gostaricilori, miisahido protokollari va istirak, colb olunma va dil performansi iigiin natico dlgiilori ilo
miimkiin bir ¢argiva tosvir edilir va Olgiilo bilon inkliizivlik axtaran miiollim tohsili vo moktob
monitoring sistemlari ti¢iin tosirlor miizakirs olunur.

Acgar sozlor: oyronmo tigiin universal dizayn, EFL, qarisiq qabiliyyatli sinif otaqlari, dilo ¢ixis,
istirak barabarliyi, cavab vermak imkani, formativ qiymatlondirma, miiallim hazirlig

Introduction

In global discussions on educational development, inclusion is increasingly treated as an essential
condition for quality rather than a separate social goal. However, inclusion is not achieved simply by
placing learners in the same classroom. In everyday practice, inclusion becomes meaningful when
learners can access instruction: they understand what is expected, they can enter tasks without
avoidable barriers, they participate frequently enough to benefit from practice and feedback, and they
can demonstrate learning in ways that inform teaching decisions.

These issues are particularly sharp in English as a Foreign Language (EFL) classrooms. Language
learning is an accumulative skill that depends on sustained opportunities to comprehend input,
attempt output, receive feedback, and refine performance over time. When participation opportunities
are uneven, practice is uneven. When practice is uneven, language growth becomes uneven as well.

Mixed-ability EFL classrooms are a widespread reality. Learners in the same class can differ
substantially in vocabulary knowledge, grammatical control, fluency, listening stamina, reading
speed, prior exposure to English, and learning strategies. They also differ in affective factors such as
confidence, fear of errors, and willingness to communicate. Under these conditions, uniform
instruction combined with volunteer-based participation often produces predictable interaction
patterns: a small subset of confident or higher-proficiency learners generates most public talk and
provides most of the evidence teachers use to judge progress, while other learners remain silent or
contribute minimally (Bandura, 1997).

This dynamic creates two interconnected problems. First, learners who most need guided practice
and timely feedback often receive fewer structured opportunities to use language in supported ways.
Second, teachers’ formative judgments are shaped by partial evidence, because the “visible classroom
data” comes disproportionately from the same learners. Improving participation equity therefore
supports both learning and the validity of instructional decisions.

This article addresses the challenge through the concept of language access and proposes a
Universal Design for Learning (UDL)-informed teacher preparation model tailored to mixed-ability
EFL contexts. UDL treats learner variability as predictable and calls for proactive design that reduces
barriers and provides multiple pathways for engagement, representation, and expression. Yet in many
implementations, UDL remains a broad principle rather than a set of trainable teacher competencies
and measurable classroom processes. The aim here is to operationalize language access through
observable indicators and to translate UDL into practical routines, reusable tools, and an evaluation
framework feasible for schools (Black & Wiliam, 1998).

The article has two objectives. First, it proposes a teacher preparation model that strengthens
language access by targeting three dimensions: participation equity, opportunity -to-respond (OTR)
density and distribution, and multiple pathways for representation and expression aligned to common
learning goals. Second, it outlines a school-based evaluation framework with fidelity indicators,
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observation protocols, and outcome measures that can be used to examine implementation quality
and effects under real classroom constraints.

Research

The “Research” section presents the conceptual and methodological foundation of the proposed
approach: it defines language access as an observable construct, explains why UDL is a strong fit for
mixed-ability EFL, details the teacher preparation model and its implementation toolkit, and proposes
a feasible evaluation framework (Brookhart, 2008).

1. Language access as observable classroom processes

In many educational discussions, access is interpreted as access to schooling, curriculum
materials, or assessment opportunities. In EFL, access must also be understood as access to
participation. Language development requires repeated opportunities to understand meaning, attempt
output, receive feedback, and attempt again. If classroom systems distribute these opportunities
unevenly, learning opportunities become structurally unequal (Heritage, 2010).

To move from aspiration to implementation, language access must be described using classroom
processes that can be observed and monitored. This article operationalizes language access through
three measurable dimensions: participation equity; opportunity-to-respond (OTR) density and
distribution; and multiple means of representation and expression (multiple pathways). These
dimensions allow teachers to plan for access and allow schools to monitor whether inclusion is visible
in daily routines (CAST, 2018).

1.1 Participation equity

Participation equity refers to how interaction opportunities and learning evidence are distributed
across learners. In mixed-ability EFL settings, it can be observed through participation mapping—
tracking who speaks during key segments—and through the distribution of products or responses
collected from learners.

Practical indicators include the proportion of learners who contribute at least once in a segment,
the concentration of speaking turns among the most active speakers, and the proportion of learners
producing a short product (written or structured oral evidence). Participation equity does not mean
identical talk time; it means classroom routines do not systematically exclude the same learners from
meaningful practice and feedback. When participation equity improves, teachers receive more
representative evidence to guide instruction, and more learners obtain the practice necessary for
language growth (Ellis, 2003).

1.2 Opportunity-to-respond (OTR) density and distribution

Opportunity-to-respond (OTR) describes the frequency and distribution of response opportunities
provided by instruction and task design. In mixed-ability classrooms, OTR is shaped less by learner
motivation alone and more by routines that engineer participation.

Volunteer-based question-and-answer patterns typically deliver high OTR to a small subset of
learners and low OTR to the rest. Distributed OTR can be created through timed pair rehearsal, short
written prompts, structured choral responses in controlled practice, and selection strategies that ensure
non-volunteers also respond after preparation.

Effective OTR includes preparation time. Public responses without preparation can increase
anxiety and reduce participation, especially for lower-proficiency learners. Preparation steps such as
think—write—pair rehearsal help learners enter tasks, retrieve vocabulary, and improve the quality of
output (Gass & Mackey, 2015).

1.3 Multiple pathways for representation and expression

Multiple means of representation refers to presenting input and task information in ways that
reduce avoidable barriers. In EFL, barriers often involve lexical overload, unclear task entry, and high
working-memory demands. Useful supports include visuals, short models, worked examples, word
banks, and graphic organizers.

Multiple means of expression refers to allowing learners to demonstrate learning through
alternative pathways aligned to the same goal. A single high-demand output mode (for example,
extended speaking) can prevent many learners from showing what they know. Aligned pathways can
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include a short paragraph, a structured oral response using sentence frames, a paired dialogue
containing the same target language, or a concept map plus a summarizing sentence. These pathways
are not a reduction of standards; they are legitimate routes to reach the same target through different
supports and formats (Hattie, 2009).

2. Why UDL fits mixed-ability EFL classrooms

Universal Design for Learning (UDL) offers a proactive design logic for addressing predictable
learner variability. In mixed-ability EFL classrooms, variability is not only linguistic; it includes
attention, self-regulation, processing speed, and affective factors such as confidence and fear of
errors. UDL’s principles—multiple means of engagement, representation, and action/expression—
map onto these sources of variability and provide a structure for planning instruction that reduces
barriers before they become failure points.

Engagement-focused UDL strategies reduce unnecessary threat and increase predictability, for
example by using structured rehearsal before public speaking, predictable pair routines, and
legitimate output choices. Representation-focused strategies reduce avoidable cognitive load through
clear models, task deconstruction, and targeted vocabulary support. Action and expression strategies
legitimize multiple pathways to demonstrate understanding, improving fairness and increasing the
amount of usable learning evidence teachers receive.

UDL is especially valuable when linked to formative assessment. Formative assessment requires
evidence from many learners to guide instruction. By distributing OTR and enabling multiple aligned
output pathways, UDL helps democratize learning evidence and improve the accuracy of classroom
judgment (Long, 1996).

3. UDL-informed teacher preparation model

The proposed model is designed as a four-module professional development sequence with an
implementation toolkit. It prioritizes routines and reusable tools rather than a large set of disconnected
strategies. The intent is to make inclusive practice repeatable, observable, and manageable within
typical school constraints.

3.1 Training delivery plan and teacher learning cycle

A feasible delivery format is an eight-week cycle combining short workshops with classroom-
based application. For example, each module can be introduced in a 90-minute session, followed by
two weeks of classroom implementation supported by peer observation or mentoring. Teachers apply
one routine, collect simple evidence (participation maps and exit tickets), and bring artifacts to the
next session for reflection.

The teacher learning cycle follows a plan—do—study—adjust sequence. Teachers plan an access
feature (for example, a word bank and a talk routine), implement it, collect evidence from most
learners, and adjust the next lesson based on patterns observed. This structure supports both skill
development and sustainability because teachers learn to use evidence as part of routine planning.

3.2 Module 1: Planning for access

Module 1 builds a shared language for identifying barriers and planning supports. Teachers
practice analyzing lessons through a Barrier-Support-Evidence cycle: (a) What barriers are
predictable in the task (lexical, procedural, cognitive, affective)? (b) What supports reduce those
barriers without lowering the goal (word banks, models, partially completed organizers, rehearsal
steps)? (c) What evidence will be collected from most learners to guide next steps (exit tickets, brief
products, structured responses)?

Teachers also learn to map participation. A simple map tracking who speaks and who produces
evidence can reveal whether routines distribute opportunities or concentrate them. The mapping task
is intentionally low-cost: it can be done with a class list and tick marks during a short observation
window (Meyer et al., 2014).

3.3 Module 2: Talk routines that distribute participation

Module 2 trains teachers in structured talk routines that increase OTR and reduce fear of errors.
Think-Write-Pair-Share is a core routine because it provides a preparation phase and a rehearsal phase
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before public participation. The preparation phase supports vocabulary retrieval and idea
organization; rehearsal supports fluency and confidence.

Timed partner rotations increase total learner talk time and normalize repetition as learning. Role-
based group talk distributes responsibility and clarifies what to say, supporting learners who struggle
with open-ended interaction. Teachers also practice selection strategies that reduce volunteer bias
while maintaining safety, such as random selection after preparation or selecting pairs to share one
joint answer (Nation, 2013).

3.4 Module 3: Formative assessment micro-cycles and micro-feedback

Module 3 integrates UDL with formative assessment. Teachers learn to define success criteria in
observable terms that learners can act on. They practice eliciting evidence broadly using quick
products and structured response formats that generate information from most learners, not only from
volunteers.

Micro-feedback is presented as short prompts that guide immediate improvement without
interrupting communicative flow. Typical prompts include: add one reason; use because/so to
connect; clarify with an example; replace a general word with a target word; or reformulate for clarity.
Micro-feedback makes correction actionable and supports iterative improvement across repeated
practice opportunities.

3.5 Module 4: Multiple pathways and reusable scaffolds

Module 4 equips teachers with reusable scaffolds that create multiple aligned pathways. Sentence
frames can be tiered (high support to low support) to support task entry for emerging learners while
allowing stronger learners to extend language. Word banks and collocation lists reduce lexical
barriers and support precision. Graphic organizers support planning and reduce working-memory
demands (Nicol & Macfarlane-Dick, 2006).

Teachers design aligned output options that serve the same goal, such as: a short paragraph; a
structured oral response using frames; a paired dialogue that includes the same target language; or a
concept map plus one summarizing sentence. The module emphasizes gradual release: supports are
reduced over time as learners internalize patterns, while the learning goal remains constant.

4. Implementation toolkit: Repeatable lesson architecture

To reduce planning burden and strengthen fidelity, the model recommends a repeatable lesson
architecture that embeds UDL supports and formative evidence cycles within standard lesson time.
A practical structure includes: (1) learning goal and success criteria; (2) access supports (word bank,
model, organizer); (3) an OTR routine with rehearsal; (4) a short evidence product from most learners;
(5) micro-feedback; and (6) an exit ticket plus reflection.

This architecture can be implemented at different levels of intensity. Schools may begin with one
talk routine and one evidence tool, then add aligned pathways and more systematic participation
mapping as teacher confidence increases. The key principle is to build stable routines that distribute
practice and evidence (Sweller, 1988).

5. School-based evaluation framework

For the model to be scalable, it must be evaluable under school constraints. The evaluation
framework supports monitoring of both implementation and outcomes without requiring extensive
external resources. Where possible, evaluation can use cluster-based comparison designs, with classes
or schools as clusters. Alternatively, a phased implementation approach can compare early adopters
with later adopters while controlling for baseline performance.

Implementation fidelity can be documented with a brief checklist capturing whether the key
mechanisms are present: a structured talk routine; preparation time before public responses;
distribution of responses beyond volunteers; at least two aligned expression pathways; stated success
criteria; micro-feedback during practice; and evidence collection from most learners. Fidelity
information can be collected by teachers (self-report), mentors, or observers, and used for supportive
coaching rather than punitive appraisal (Tomlinson, 2014).

Outcome measures should combine process indicators and learning indicators. Process indicators
include participation equity (for example, the percentage of learners contributing at least once and
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the concentration of turns among the most active speakers) and OTR distribution (response
opportunities per minute by format, and the percentage distributed beyond volunteers). Learning
indicators can include short speaking or writing tasks scored with a simple rubric aligned to the
learning goal, brief comprehension checks, and short engagement or self-efficacy surveys. A central
analytic question is whether the model reduces participation gaps and supports relatively larger gains
among lower-proficiency learners, indicating improved language access rather than gains
concentrated among already-strong learners (Wiliam, 2011).

6. Ethical and practical considerations

Any evaluation involving classroom observation and learner performance data should address
ethical requirements. Learners and parents should be informed about data collection procedures, and
data should be stored securely. Observation protocols should focus on classroom processes rather
than labeling individual learners.

Practically, the model assumes typical constraints such as large class sizes, limited instructional
time, and curriculum coverage pressures. For this reason, the model emphasizes routines and reusable
scaffolds that reorganize lesson time rather than add separate activities. Peer support and mentoring
are recommended to prevent partial implementation and to sustain routine use beyond the initial
training period.

Conclusion

Mixed-ability EFL classrooms often produce unequal language access when instruction relies on
uniform task formats and volunteer-driven participation. The result is unequal practice and unequal
learning evidence: some learners receive repeated opportunities to produce language and obtain
feedback, while others remain peripheral, and teachers make decisions based on partial data.

This article proposed a UDL-informed teacher preparation model that strengthens language access
through three observable dimensions: participation equity; opportunity-to-respond density and
distribution; and multiple aligned pathways for representation and expression. The model translates
UDL into practical teacher competencies through four modules and provides a repeatable
implementation toolkit to support routine change in classrooms.

A feasible school-based evaluation framework was outlined to support monitoring of
implementation quality and outcomes within real constraints. The central claim is that measurable
inclusion in EFL should be visible in classroom processes—who participates, how frequently learners
respond, and how many pathways exist to demonstrate learning—alongside longer-term language
outcomes.
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Abstract

The Human Bio Digital platform is a comprehensive educational tool enriched with 3D models
designed for physicians, biology teachers, and enthusiasts. It provides interactive visualizations of
human anatomy and physiology in three-dimensional format, allowing learners and educators to
rotate, magnify, and explore organs across different layers. Beyond healthy organs, the platform also
illustrates pathological conditions and the mechanisms of disease progression. For instance, students
can observe the four stages of gastric cancer and the expansion of tumors into surrounding tissues.
The program further offers opportunities to follow experiments and simulations, enabling virtual
practices in cases where real experiments may be difficult or hazardous—such as simulating the
functions of the circulatory, respiratory, or nervous systems. Additionally, the platform introduces
diagnostic and therapeutic devices (CT, MRI, ultrasound, etc.), demonstrating their applications to
students who may not have direct access to such technologies. Overall, Human Bio Digital enhances
biology education by combining interactive visualization, safe experimentation, and exposure to
medical technologies.
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Biologiya dorslorinds Insan Bio Ragamsal proqraminin istifadasinin asas
ustunliuklari vo tohsil faydalar

Xiilasa

Insan biologiyasi iizro Rogomsal platformasi (Human Bio Digital) hokimlor, biologiya
miiollimlori vo bu sahoyo maraq gostoronlor ii¢lin nozords tutulmus, 3D modellorlo zonginlosdirilmis
kompleks todris platformasidir. Platforma insan anatomiyasi vo fiziologiyasini {i¢ol¢iilii formatda
interaktiv sokilds togdim edorak, dyrononlors vo miiollimlors orqanlart miixtolif qatlar {izro firlatmagq,
boylitmok vo otrafli sokilde aragdirmaq imkani yaradir. Platformada yalniz saglam orqanlar deyil,
homginin patoloji voziyyatlor va xastoliklorin inkisaf mexanizmlori do vizuallagdirilir. Masalen,
toloboalor mados xor¢onginin dord morhalasini va siglorin otraf toxumalara yayilma prosesini miisahido
edo bilirlor. Program eyni zamanda eksperimentlorin vo simulyasiyalarin izlonilmasine imkan yaradir
ki, bu da real soraitdo aparilmasi ¢otin vo ya tohliikali olan tocriibalorin (masalon, qan ddvrani,
tonoffiis vo ya sinir sistemlorinin funksiyalarinin modellosdirilmosi) virtual sokildo hoyata
kecirilmosini miimkiin edir. Bundan olave, platforma diaqnostik vo terapevtik cihazlart (KT —
kompiiter tomoqrafiyasi, MRT — maqnit-rezonans tomoqrafiyasi, ultrasas va s.) toqdim edorak, bu
texnologiyalara birbasa c¢ixis1 olmayan toloboloro onlarin totbiq saholorini niimayis etdirir.
Umumilikdo, Human Bio Digital interaktiv vizuallagdirma, tohliikesiz eksperiment miihiti vo tibbi
texnologiyalarla tanighq imkanlarini birlosdirorak biologiya tohsilinin keyfiyyotini ohomiyyatli
doracads artirir.

Acar sézlar: Insan Bio Ragamsal, biologiya, program, dors, 3D model

Introduction

The integration of digital technologies into biology education has transformed traditional teaching
methods by providing interactive and immersive learning experiences. Among these innovations, the
Human Bio Digital platform stands out as a comprehensive tool that enriches the study of human
anatomy and physiology through advanced three-dimensional modeling. Designed for physicians,
educators, and biology enthusiasts, the platform allows users to rotate, magnify, and explore organs
in layered detail, thereby enhancing conceptual understanding and visual engagement (Bequette,
2012). Unlike conventional textbooks or static diagrams, it presents both healthy and diseased organs,
illustrating the mechanisms of pathological development, such as the progression of gastric cancer
across its stages. This feature enables students to observe complex biological processes that are
otherwise difficult to visualize in real classroom settings. In addition, the inclusion of diagnostic and
therapeutic technologies such as CT, MRI, and ultrasound introduces students to medical devices they
may not encounter directly, bridging the gap between theoretical knowledge and clinical practice
(Honey et al., 2014).

Research

The impact of digital strategies on the quality of biology instruction can be examined across
several dimensions. First, these tools enhance student motivation and interest. Interactive and visually
enriched resources capture attention and sustain engagement, which is particularly important in a
discipline that often appears abstract or conceptually challenging. Second, they improve
comprehension and knowledge retention. By presenting information in multiple modalities—yvisual,
auditory, and interactive—digital platforms accommodate diverse learning styles and reinforce
understanding. Third, they support individualized learning. Adaptive systems powered by artificial
intelligence can identify areas of student difficulty and provide targeted resources or exercises,
thereby improving overall learning outcomes. Fourth, they facilitate assessment and feedback. Fifth,
they increase accessibility. Learners can access digital resources anytime and anywhere, which is
particularly valuable in contexts where laboratory facilities or teaching staff are limited (Anderson &
Krathwohl, 2001). Despite these advantages, the implementation of digital strategies in biology
instruction presents several challenges. One major issue is the digital divide, referring to unequal
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access to technology and internet connectivity among students and schools. In regions with limited
infrastructure, reliance on digital tools may exacerbate inequalities rather than reduce them. Another
challenge concems teacher preparedness. Effective integration of digital strategies requires educators
to be trained not only in the technical use of digital tools but also in pedagogical approaches for
embedding them into instruction. Without adequate professional development, teachers may struggle
to employ digital resources effectively or may revert to traditional methods (Anwar et al., 2019).
Additionally, the quality of digital content is a critical factor. Not all resources are scientifically
accurate or pedagogically sound, and reliance on poorly designed materials can undermine learning
outcomes. Addressing these challenges requires careful planning, investment in infrastructure,
professional development for teachers, and rigorous evaluation of digital resources. Looking toward
the future, several promising directions can be identified for enhancing biology instruction through
digital strategies. Virtual reality (VR) and augmented reality (AR) technologies are expected to play
a significant role in creating immersive learning experiences. For example, VR can allow students to
explore cellular structures and molecular processes from within, while AR can overlay digital
information on physical specimens to enrich laboratory practice (Sanders, 2009, pp. 20—26). Big data
and learning analytics will enable educators to analyze student performance at scale and design more
effective instructional strategies. Artificial intelligence will continue to evolve, offering intelligent
tutoring systems capable of providing real-time explanations, answering questions, and guiding
learners through complex topics. Global collaboration platforms will further expand opportunities by
allowing students and teachers from different countries to share resources, conduct joint experiments,
and engage in cross-cultural scientific discussions. In conclusion, digital strategies represent a
transformative force in biology education, offering solutions to long-standing challenges and opening
new possibilities for teaching and learning (Berland, 2015). The integration of the Human Bio Digital
platform into biology lessons provides a transformative approach to teaching complex medical and
biological concepts. In topics that address various diseases, the platform visualizes the mechanisms
of treatment methods such as chemotherapy and radiotherapy, demonstrating their effects on organs
in a clear and interactive manner. This visualization allows students to understand not only the
theoretical background of these therapies but also their practical impact on cellular and tissue
structures (Johnson et al., 2011). For example, during a lesson on oncology, students can observe how
chemotherapy drugs target rapidly dividing cells or how radiation therapy disrupts DNA replication
in malignant tissues. Such demonstrations enhance comprehension of abstract processes that are
otherwise difficult to grasp through textbooks alone. The platform also presents the course of certain
surgical procedures, including the instruments used, the medications administered, and the purposes
behind each intervention, often accompanied by video demonstrations (Martinez & Garcia, 2018, pp.
389—-402). In a classroom setting, this enables students to follow the sequence of a surgical operation,
such as an appendectomy, and to understand the rationale for each step. By combining visual and
auditory learning, the program bridges the gap between theoretical knowledge and clinical practice.
Students benefit from both independent learning and teacher-guided instruction, as the platform
supports multiple pedagogical approaches. Its extensive and regularly updated database ensures that
learners have access to the latest information aligned with modern medical and biological knowledge.
For instance, in lessons on cardiovascular physiology, students can simulate blood circulation and
observe how blockages in arteries affect the flow of oxygenated blood (Barron, 2021, p. 432). Overall,
the Human Bio Digital platform enhances classroom activity, promotes interactive engagement, and
supports the development of critical thinking skills. It transforms biology lessons into immersive
experiences where students can visualize disease progression, treatment mechanisms, and medical
technologies, thereby preparing them for advanced studies in medicine and life sciences. The Human
Bio Digital platform demonstrates clear advantages over other digital tools used in biology education
due to its unique combination of interactivity, precision, and clinical relevance. While many
educational programs provide static diagrams or limited animations, Human Bio Digital offers fully
interactive three-dimensional models that can be rotated, magnified, and explored across multiple
layers. This feature allows students to engage with anatomical and physiological structures in ways
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that traditional resources cannot replicate. Another distinctive strength lies in its integration of both
healthy and diseased organ models. Unlike conventional platforms that focus solely on normal
anatomy, Human Bio Digital visualizes pathological changes and disease progression, such as the
stages of cancer development or the impact of cardiovascular blockages. This dual perspective
enables learners to connect theoretical knowledge with real-world medical scenarios, fostering a
deeper understanding of health and disease. Few other programs provide such comprehensive
exposure to clinical practices, making Human Bio Digital particularly valuable for bridging the gap
between biology education and medical training. Furthermore, the inclusion of surgical procedure
simulations, complete with instruments, medications, and step-by-step video demonstrations, sets
Human Bio Digital apart from standard educational software (Bequette, 2012, pp. 40—47).

These features allow students to follow complex interventions in detail, enhancing their
appreciation of medical procedures and their underlying biological principles. Pedagogically, the
platform supports both independent and teacher-guided learning, offering flexibility that many other
programs lack. Its regularly updated database ensures that learners access the most current
information aligned with modern medical and biological knowledge. This dynamic content delivery
contrasts with static or outdated resources often found in competing platforms (Barron & Darling-
Hammond, 2021).

Finally, Human Bio Digital enhances classroom engagement by transforming students from
passive listeners into active participants. The interactive simulations encourage exploration,
experimentation, and critical thinking, which significantly improve memory retention and conceptual
understanding. In comparison, other programs often limit students to observation rather than
participation, reducing their overall impact on learning outcomes (Rosenberg & Koehler, 2015).

Conclusion

The Human Bio Digital platform goes beyond simply presenting anatomical structures; it provides
opportunities for experimentation and interactive learning that significantly enhance the educational
process. Unlike other visualization programs that often rely on static images or limited animations,
Human Bio Digital distinguishes itself through realistic 3D models, demonstrations of inter-system
connections, and advanced virtual simulation capabilities. These features allow students not only to
observe organs and tissues but also to understand how different systems interact dynamically within
the human body. For example, in a lesson on the cardiovascular system, students can simulate blood
circulation and observe how oxygen is transported throughout the body. In another module focusing
on the nervous system, they can visualize how electrical impulses travel across neurons and how
disruptions in this process may lead to neurological disorders. Such interactive experiences ensure
that students do not memorize information blindly; instead, they see processes unfold before their
eyes, which helps them internalize knowledge more deeply and form clear mental representations
(Pérez-Sanagustin et al., 2017, pp. 211-223).

The platform also supports experiential learning by enabling virtual experiments that would
otherwise be difficult, dangerous, or impossible to conduct in a school laboratory. For instance,
students can simulate the effects of chemotherapy on cancer cells or explore how radiation therapy
targets malignant tissues while sparing healthy ones. They can also observe surgical procedures,
including the instruments used and the rationale behind each step, accompanied by video
demonstrations. These examples bridge the gap between theoretical biology and practical medicine,
offering learners a holistic understanding of both anatomy and clinical practice (Ferrarelli, 2021, pp.
789-824).

Human Bio Digital represents a significant advancement in biology education by combining
realistic 3D modeling, system-level integration, and interactive simulations. Overall, Human Bio
Digital stands out among visualization programs as a powerful educational tool that enhances
engagement, strengthens memory retention, and bridges the gap between classroom learning and real -
world medical practice.
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Samur-Yalama Milli Parkinda dendrofil quslarin maskunlasma xarakteri

Xiilasa

2024-2025-ci illordo Samur-Yalama Milli Parkinda quslarin reproduksiya vo qislama dovriindo
61 nov dendrofil qusun moskunlagsma xarakteri dyronilib. Maskunlasma xarakterina goro tadqiq
edilon novlardon oturaq populyasiyaya aid olanlarin 37 ndvii Passeriformes, 12 novii Falconiformes,
4 novii Piciformes, 3 novii Columbiformes, 3 novii Coraciiformes, 1 novii Strigiformes, 1 névii
Cuculiformes dostosine aiddir. Kogori-yuvalayan qus populyasiyalarina Passeriformes dostosindon
13 nov, Falconiformes dostosindon 8 ndv, Columbiformes dostosindon 3 ndv, Coraciiformes
dostosindon 3 nov, Cuculiformes dostosindon iso 1 nov daxildir. Dendrofil quslardan qislama vo
reproduksiya dovriinds Passeriformes vo Falconiformes dastolorine aid ndvlorin dominantliq togkil
etmosi Milli Parkin tobii-cografi soraiti ilo olagodardir. Samur-Yalama Milli Parki yaranana qodor
uzun illor orzindo antropogen tasirlor noticosindo mesolorin qirilmasi, bag saholorinin salinmasi
quslarin yuvalama vo qidalanma yerlorinin azalmasina, populyasiyalararasi genetik olagolorin
zaiflomoasino sobob olmusdur. Bununla yanasi, mesodo qogalmis, ciiriik, yera yixilmis agaclarin
gotiiriilmosi vo alt yarusdaki miixtalif ot bitkilori vo kolluglarin tomizlonmasi dendrofil quslarin
komiyyat va keyfiyyat gostaricilorinin azalmasina sabab olub.

Acgar sozlar: oturaq, kégari-yuvalayan, dendrofil quslar, maskunlasma xarakteri, reproduksiya
dovrii
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Characteristics of the Settlement of Dendrophilous Birds in
Samur-Yalama National Park

Abstract

During the 20242025 period, the settlement patterns of 61 species of dendrophilous birds were
studied during their reproduction and wintering periods in Samur-Yalama National Park. According
to the nature of their settlement, the sedentary population consists of 37 species from the order
Passeriformes, 12 from Falconiformes, 4 from Piciformes, 3 from Columbiformes, 3 from
Coraciiformes, 1 from Strigiformes, and 1 from Cuculiformes. The migratory-nesting populations
include 13 species from Passeriformes, 8 from Falconiformes, 3 from Columbiformes, 3 from
Coraciiformes, and 1 from Cuculiformes. The dominance of Passeriformes and Falconiformes species
during the wintering and reproduction periods is attributed to the natural and geographical conditions
of the National Park. Prior to the establishment of the Samur-Yalama National Park, long-term
anthropogenic impacts—such as deforestation and the expansion of orchards—resulted in the
reduction of bird nesting and feeding habitats, as well as the weakening of genetic connections
between populations. Furthermore, the removal of senescent, decaying, and fallen trees, along with
the clearing of understory herbaceous plants and shrubs, led to a decline in both the quantitative and
qualitative indicators of dendrophilous birds.

Keywords: sedentary, migratory-nesting, dendrophilous birds, settlement character,
reproduction period
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Giris

Azorbaycanda mesolorin oksoriyyati dagliq vo dagotoyi orazilordo yayilib. Respublikamizda
diizon mesalor ¢ox kicik orazini shato edir. Diizon meso orazilorinde meso Ortliyline antropogen
amillorin tosiri daha giicliidiir. Diizonlik orazilorin biomiixtalifliyi son 100 ilde ciddi tshliikelors
moruz qalmigdir. Bu orazilorde insan faaliyyatinin tosiri naticasinda ilkin mesoalorin sahasi xeyli
azalaraq yox olmagq tohliikkasi ilo {izlosmisdir (Mustafayev vo Sadiqova, 2017; Mustafayev vo
Sadiqova, 2011; Mustafayev vo Sadiqova, 2005). Bu baximdan Samur-Yalama Milli Parkinin
mesoalorinin hortorafli dyronilmosi xiisusi shomiyyat kosb edir. Samur-Yalama MP-1 diizon meso
orazisino malik olub, unikal tobiati ilo forglonir (9sodov vo Mommadov, 2008). Son illordo Milli
Parka quslarin reproduksiya ddvriindo insan axininin artmasi, mesodo istirahot yerlorinin
genislondirilmasi, sos-kiiylin ¢oxalmasi bozi hossas novlorin yuvalarmi tork etmosino, reproduktiv
ugurun azalmasma gotirib ¢ixarir (Abiyev vo Agaquluyev, 2019; Asadova vo Ali-zade, 2017,
Asadova vo Abdiyeva, 2019; Abiyev vo Karsh, 2020; Arnegger vo Dieterich, 2014). Qislama
dovriinds 1so ov shamiyyatli kdgoari-qislayan vo miqrant qus populyasiyalarinin ovlanmasina cahd,
nadir, naslinin kosilmok tohliikosi yaranmig ndvlorin azalmasina sobab olmagqla, movcud ekosistemin
tarazliginin pozulmasina sorait yaradir. Son illor global iqlim doyismolori Yer planetindo temperatur
va riitubat rejimini doyisdiyindon quslarin trofik slagolorinds qida ilo tomin olunmasinda miioyyon
catismazlhiqlar yaradir. Biitiin bunlarla yanasi, Milli Parklarda elmi-tadqiqat islorini apara bilocok
ixtisasl kadrlarin olmamasi vo todqiqat islorinin aparilmamasi, qislama vo reproduksiya dovriindo
uzunmiiddotli qus saygilarinin kegirilmomasi quslarin say dinamikasini izlomoyo imkan vermir.
Orazido moskunlasan kogori-qislayan, kdogori-yuvalayan vo oturaq qus populyasiyalarinin
monitoringlorinin aparilmamasi nadir vo naslinin kosilmok tohliikkesi yaranmis vo digor hossas
novlorin say dinamikasinda bag veron doyisikliklorin miioyyon olunmamasina sobab olur. Milli Parkin
orazisinda qislama vo reproduksiya dovriinds quslarin osas maskunlasdigi orazilordo miihafizo
zonalarinin nozarato gotliriilmomasi quslarin maskunlagmasina monfi tosir géstorir. Bunun ti¢lin Milli
Parkin orazisinds davamli meso idaragiliyi, genis ekoloji maariflondirmo, elmi osaslandirilmis
monitoringlor vo hiiquq-miihafizo mexanizmlarinin giiclondirilmasi vacibdir.

Samur-Yalama MP-nin meso Ortliyliniin barpasinda vo genislonmosindo quslarin 6ziinomoxsus
ohamiyyati vardir. Samur-Yalama mesosinin bitki ortiiyliniin doyigmosini yranmasi stresli sahalorin
yaranma sobablorini arasdirmaga imkan veracok (Alekperov vo Mamedova, 2017; Asadov vo
Mammadov, 2008; Asadova vo Abdiyeva, 2019; Bayramov vo Schlager, 2019; Dieterich, 2012).
Meso Ortiiyiiniin sahasinin doyismasi quslarin moskunlagma xarakterina tosir edir. Son 30 il orzindo
yiksok xlorofil torkibli (3 indeksi lizro) meso Ortilyiiniin sixligr 765,0 ha-dan sifra enmisdir.
Umumiyyatlo, meso drtiiyiiniin sixliginda toxminon 12,0% azalma var (Gurbanov, 2015; Arnegger
va Dieterich, 2014; Asadov vo Mammadov, 2008; Asadova vo Abdiyeva, 2019; Dieterich, 2012;
Guliyev vo Babayev, 2015; Ismailov vo Alieva, 2018; Seyfullayev, 2013). Okingilik saholorindo
azalma (0 indeksi) miisahido olunur ki, bu da son illordo maragin baggiliga siiratlo yonolmosi vo meso
okinlorinin artmasi ilo olagodardir. Samur-Yalama Milli Parki Azorbaycan Respublikasinin
Prezidentinin 5 noyabr 2012-ci il tarixli saroncami ilo Xa¢maz rayonu orazisinds yaradilib. Samur-
Yalama Milli Parkinin orazisi ii¢iin asas miilayim-isti iqlim xas olmasina baxmayaraq, hamin orazi
ticlin miixtolif mikroiqlim xiisusiyyatlori xarakterikdir. Yagintilarin miqdar1 daha ¢ox olub, orazi iizro
borabor paylanmigdir. Samur-Yalama Milli Parkinin osas su sobokosi Xozor donizi sahili,
Azorbaycan-Rusiya sorhadi boyunca axan Samur ¢ayi, Giilalan golii vo yeraltt sular ilo xarakterizo
olunur. Milli Park ii¢iin on asas su monboyi Samur ¢ayidir. Milli Parkin orazisi Samur ¢ayinin
deltasiin conubunda yerlosir. Homginin Milli Parkda ¢ox kigik axin, ¢ay qollar1 da moévcuddur. Tllik
orta temperatur +13,6, qar ortiiyii demok olar ki, olmur. Todqiqat sahasi unikal bir cografi srazidir vo
subtropik meso Xozor sahili orazi ilo birlosir. Samur deltast Xozor donizi istigamotindo daima
boyliylir. Orazinin boylik hissasini Samur mesasi tutur. Bu mess iki yers ayrilir: su basan orazilor —
tuqay vo diizon, su basmayan orazilor. Burada asas rast golinon agac, kol, lian bitkilori (Rosa canina,
Hedera helix, Plantago major, Artemisia absinthium, Mentha longifolia, Quercus iberica, Carpinus
betulus, Pinus pinea, Tilia caucasica, Ulmus glabra, Ribes nigrum, Crataegus monogyna) yayilmisdir.
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Ot ortiiyii seyrokdir, badamsakilli siingor, mesoalik qisaayaqli otlar, Avropa rododendronu va bir ne¢o
basqa ndvlorden ibaratdir. Qijilardan ulandili va adi qartalburuna rast golinir.

Tadgiqat

2024-2025-ci illordo Samur-Yalama Milli Parkinda dendrofil quslarin yayilma sorhodlorinin
moskunlagma xarakterinin miioyyon edilmosi orazido yayilan dendrofil ndvlorin ornitofaunistik
forglonmosini miioyyon etmoyo praktiki kdmok edir. Aparilan todqiqat isi naticosindo Milli Park
orazisindo yayilan dendrofil ndvlorin mévsiimi maskunlagmasi xarakteri miioyyon edilmisdir.

Col tadqiqatlar1 2024-2025-ci illorde Samur-Yalama MP-da dendrofil quslarin six baglh oldugu
miixtalif biotoplarda 41°51'09” simal en dairasi vo 48°31'19” sorq uzunlugunda 11 772,45 ha
(117,7245 km?) orazini toskil edorok Xozor donizinin gsimal sahili boyunca nazik zolaq soklindo vo
Samur-Davagi ovaliginin bir hissasini (meso zonasi (41°49'30” sm.e., 48°37'00” s.u.), Samur ¢ay1
(41°50" sm.e., 48°35' s.u.), Giilalan golii (41°28'12" sm.e., 48°51'19" s.u.), Xozor sahili (41°48' sm.e.,
48°40' s.u.), kicik bulaq (41°49'50"” sm.e., 48°36'00" s.u.), yarimsohra (41°50'10" sm.e., 48°38'00"
s.u.) vo tarla konar kegid zonasmi (41°49'00” sm.e., 48°39'00” s.u.) ohato etmisdir. Quslarin
moskunlagma xarakterini dyronmok ligiin todqiqat aparilan orazilor miixtalif bitki formasiyalarin
ohato etmis, orazinin relyefi, agac, kol, ot bitkilorinin sixligi, antropogen tosirin giicii nazoro
almmugdir. Se¢ilmis orazilorde quslarin reproduksiya vo qislama davranislarini todqiq etmak li¢iin
onlarin nov torkibi, fordlorin sayi, orazi lizro yayilmasi, yuvalama yerlori todqiq edilmisdir.
Reproduksiya dovriinds qus yuvalari, potensial yuvalama yerlorinin saygisi aparilmisdir. Dendrofil
quslarin moaskunlagma xarakterini dyronmok {i¢iin marsrut iisulu ilo qabagcadan miioyyon edilmis
orazi lizro sohor saatlarinda (giin ¢ixandan sonraki 3—4 saat orzindo) quslarin vizual vo akustik
geydiyyati aparilmigdir. Bu metod meso ekosistemindo rahat totbiq olundugundan quslarin
moskunlagmasinin sixligin1 vo yayilma mozaikasini miioyyon etmoklo qislama vo reproduksiya
dovriindo miigayiso aparmaga imkan verir. Todqigatlar marsrut tisulu ilo (1-2 km/saat) mesonin
miixtolif bitki ortiiyii (agac, kol, ot bitkilori) vo su monbolori nozoro alinmaqla sohor saatlarinda
aparilib. Hor 200-300 metrdon 5-10 doqiqo orzindo dayanaraq goriinmoyon quslarin sosinin
askarlanmasi, yuvalarin vo yuva biotoplarinin miioyyon edilmasi {i¢iin tobii oyuqlar, qurumus agaclar
geydo alimib. Sos yazisi qurgulart vasitosilo qus soslorinin yazilmasi, sonradan xiisusi proqram
vasitasilo soslorin hansi qusa aid olmas1 miioyyon edilmisdir. Qislama dovriinds todqgiqatlar osason
08:00—12:00, reproduksiya dovriindo iso 06:00-10:00 saatlarinda durbin vasitosilo aparilmisdir.
Quslarm ad1 vo miiasir nomenklaturast Azarbaycan faunasinin taksonomik spektri 2020 (onurgalilar)
qaobul edilmis nomenklaturaya asason apariimigdir.

Samur-Yalama Milli Parkinin tobii-cografi soraiti dendrofil quslarin reproduksiya vo qislama
dovriindo moskunlagmasi li¢lin unikal bir orazidir. Milli Parkin arazisindoki Samur ¢ayinin deltasinin
orazi cohoatdon kicik olmasina baxmayaraq, zongin ornitofaunaya malikdir (Azorbaycan faunasinin
informasiya sistemi (onurgalilar), 2023). Miixtalif ekoloji qruplara aid dendrofil quslarin miixtalif
biotoplar lizro yayilmasi quslarin reproduksiya vo qislama dovriinden asili olaraq doyisir. Meso
boyunca vo mesanin konarlarinda agaclarin név miixtslifliyi, yash agaclarin dominanthq togkil etdiyi
orazilorde Buteo buteo, Accipiter gentilis, Clanga pomarina, Falco subbuteo, Strix aluco, Otus scops,
Columba palumbus, C. oenas, Dendrocopos major, D. medius, homginin Picus viridis, Dryocopus
martius, Turdus merula, Ficedula semitorquata, Fringilla coelebs vo b. novlorin yuvalamasi
miloyyon edilmisdir. Kollar vo miixtolif ot bitkilori ilo oOrtiili orazilordo dendrofil quslarin nov
miixtalifliyi nisbaton az olsa da, bazi dendrofil ndvlerin Lanius collurio, Hippolais icterina va digor
Sar¢okimilorin (Passeriformes) movsiimi olaraq homin orazilords yayildigi miioyyan edilmisdir. Sahil
laqunalar1 vo gdlmogolords qida ehtiyatinin ¢oxlugu vo mikroiglim soraitinin sabitliyi Anas
platyrhynchos, Mareca penelope, Porphyrio porphyrio, Fulica atra, Ardea cinerea, Motacilla flava,
Motacilla alba va digor miixtalif su-bataqliq, gamis quslarinin moskunlagmasina sorait yaratmisdir.
Samur-Yalama Milli Parkinda dendrofil quslardan Passeriformes dostosi oan ¢ox ndv miixtalifliyi ilo
tomsil olunur (37 nov). ikinci sirada yirtic1 quslar dostasinin Accipitridae fosilosine 9 név aiddir
(Accipiter nisus, Pernis apivorus, Buteo buteo, Buteo rufinus, Circus cyaneus, Circus pygargus,
Circus macrourus, Circus aeruginosus, Hieraaetus pennatus), Falconidae fasilosindon Falco
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subbuteo, F. tinnunculus, F. naumanni ndvlori qeyds almib. Piciformes dostosinin Picidae
fosilosindon 4 névo — Dendrocopos minor, Dendrocopos major, Picus viridis, Dryocopus martius
Milli Parkin doniz sahili konarlarinda hiindiir, yasl agac bitkilori yayilmis orazilords tez-tez rast
golinir.

Diaqram 1. Samur-Yalama Milli Parkinda dendrofil quslarin maskunlagma xarakteri.

M kogari-qislayan Moturaq M kogari-yuvalayan migrant

Reproduksiya dovrii tiglin miioyyon etdiyimiz ndvlordon Passeriformes dostosing aid 9 fasilonin
14 novii daxildir (Hirundo rustica, Emberiza melanocephala, Periparus ater, Fringilla coelebs,
Phylloscopus collbita, Luscinia megarhynchos, Phoenicurus phoenicurus, Emberiza calandra,
Galerida cristata, Turdus merula, Sylvia atricapilla, Cyanistes caeruelus, Oriolis oriolis, Coloeus
monedula, Garrulus glandarius, Linaria cannabina, Pica pica, Sitta europea, Certhia familiais,
Troglodytes troglodytes, Carduelis carduelus, Chloris chloris, Erithacus rubecula, Sturnus vulgaris,
Parus major, Sylvia communis, Coccoothraustes coccoothrautes, Corvus cornix, Passer domesticus,
Lanius minor, Aegithalos caudatus, Lanius collurio, Ficedula semitorguata, Turdus philomelos,
Muscicapa striata, Motasilla alba, Phllooscopus sibilatrix). Corasiformes dastasindon Coracias
garrulus, Upupa epops, Merops apiaster, Columbiformes dastasindan Columba palumbus, C. oeanas,
Streptopelia decaocto noviari daxildir. Coraciformes dastasindan Upupa epops, Coracias garrulus,
Merops apiaster, Cuculiformes dastasindon Cuculus canorus kégari-yuvalayan név olub
reproduksiya dovriinda qeyda alinib.

Samur-Yalama MP-da dendrofil quslarin yayilmasinda havanin temperaturundan asili olaraq
kogori-qislayan, kogori-yuvalayan, oturaq vo miqrant qus populyasiyalarinin moskunlagsma
xarakterindo miioyyon doyisikliklor bag vers bilir. Qislama dovriindo havanin temperaturunun sort,
saxtali, qar Ortliyii olan vaxtlarinda qislayan quslarin moskunlagmasi ¢otinlogir. Quslarin
moskunlagmasinda osas faktorlardan sayilan qida faktoru, diizon mesalor iiglin ¢oxsayli narahatedici
antropogen amillor vo s. moskunlagma xarakterino tosir gostorir (Azorbaycan Respublikasinin
Qirmiz1 Kitabi, 2023).

Qislama dovriinds apardigimiz todqgiqatlar zamani quslarin moskunlasma xarakterindo oturaq qus
populyasiyalar Gistiinliik toskil edir. Oturaq qus populyasiyalarindan bazi névlorin kdgori-qislayan,
koégori-yuvalayan vo miqrant populyasiyalart da moévcuddur.
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Cadval 1.

Samur-Yalama Milli Parkinda
dendrofil quslarin maskunlagma xarakteri.

e Niivler‘in adi kogori- Oturaq kogori- miqrant
Passeriformes qislayan yuvalayan

1. Hirundo rustica - - + -
2. Emberiza melanocephala - - + -
3. Periparus ater - + - -
4. Fringilla coelebs - + - -
5. Phylloscopus collybita + - + -
6. Luscinia megarhynchos - - + -
7. Phoenicurus phoenicurus - - + -
8. Emberiza calandra - + - -
0. Galerida cristata - + - -
10. Turdus merula - + - -
11. Sylvia atricapilla - - + -
12. Cyanistes caerueleus - + - -
13. Oriolis oriolis - - + -
14. Coloeus monedula - + - -
15. Garrulus glandarius - + - -
16. Linaria cannabina - + - -
17. Pica pica Linn., - + - -
18. Sitta europaea - + - -
19. Certhia familiaris - + - -
20. Troglodytes troglodytes - + - -
21. Carduelis carduelis - + - -
22. Chloris chloris - + - -
23. Erithacus rubecula - + - -
24. Sturnus vulgarius - + - -
25. Parus major - + - -
26. Sylvia communis - + -
27.| Coccothraustes coccothrautes - + - -
28. Corvus cornix - + - -
29. Passer domesticus - + - -
30. Lanius minor - - + -
31. Aegithalos caudatus - - -
32. Lanius collurio - - + -
33. Ficedula semitorquata - - + -
34. Turdus philomelos - + - -
35. Muscicapa striata - - + -
36. Motacilla alba - - + -
37. Phylloscopus sibilatrix - - - +
Falconiformes

38. Pernis apivorus - - + -
39. Accipiter nisus - - + -
40. Falco tinnunculus - + - -
41. Falco subbuteo - - + +
42. Buteo buteo - + - -
43, Circus cyaneus - + - -
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44, Falco naumanni - + + -
45. Buteo rufinus + + - +
46. Circus pygargus - - + -
47. Circus macrourus - - + -
48. Circus aeruginosus - + -
49. Hieraaetus pennatus + + +
Piciformes
50. Dryocopus martius - + - -
51. Dendrocopos minor - + - -
52. Dendrocopos major - + - -
53. Picus viridis - + - -
Columbiformes
54. Columba oenas - + - -
55. Columba palumbus - + - -
56. Streptopelia decaocto - + - -
Coraciiforsmes
57. Upupa epops - - + -
58. Coracias garrulus - - + -
59. Merops apiaster - - + -
Strigiformes
60. Athene noctua - + - -
Cuculiformes
61. ‘ Cuculus canorus - - + -

Natica

Samur-Yalama MP-1 ornitofaunanin biomiixtalifliyinin qorunmasinda miihiim ekoloji
ohomiyyoto malik olsa da, hazirda bu ekosistemlords qus populyasiyalar ciddi antropogen tozyiqlorlo
liz-lizadir. 2024-2025-ci illordo Samur-Yalama Milli Parkinda quslarin reproduksiya va qislama
dovriinds 61 ndv dendrofil qusun moskunlagma xarakterino gors oturaq populyasiyaya aid olanlarin
37 novi Passeriformes, 12 novii Falconiformes, 4 névii Piciformes, 3 névii Columbiformes, 3 névii
Coraciiformes, 1 novii Strigiformes, 1 novii Cuculiformes dastosine aiddir. Kdgari-qislayan novlora
Passeriformes dostosindon Phylloscopus collybita, Falconiformes dostosindon Buteo rufinus,
Hiraetus pennatus novlori daxildir. Kogori-yuvalayan qus populyasiyalarina Passeriformes
dostasindon 13 nov, Falconiformes doastosindon 8 ndv, Columbiformes dostasindon 3 nov,
Coraciiformes doatosindon 3 nov, Cuculiformes dastosindon 1 ndv daxildir. Samur-Yalama Milli
Parki yaranana qodor uzun illor arzindo antropogen tosirlor naticasindo mesolorin qirilmasi, bag
saholorinin salinmasi quslarin yuvalama vo gidalanma yerlorinin azalmasina, populyasiyalararasi
genetik olagolorin zoiflomasino sobob olmugdur. Samur-Yalama MP-ina yaxin orazilordo okin
saholorindo vo baggiligda intensiv kimyovi maddolordon istifado edilmosi insektisidlorin trofik
zancira daxil olmasina vo naticads entomofaq quslarin zoharlonmasing, naslinin azalmasini sobab
olur.

Samur-Yalama Milli Parki dendrofil quslarin ¢oxu ii¢iin mithiim yasayis vo ¢oxalma arealidir.
Burada bu quslarin populyasiyasi meso ekosistemlorinin voziyyati ilo birbasa slagadardir. Parkin
gorunma rejiminin giiclondirilmasi, xiisusilo agaclarin kosilmosinin mohdudlagdirilmasi vo kdhno
agaclarin qorunmasi dendrofil ndvlerin sabit populyasiyasini tomin etmak baximindan vacibdir.
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Davambh inkisaf strategiyasinda karbon kreditlarinin rolu
vd resurs samardliliyi

Xiilasa

Miiasir dovrds dayanigl inkisaf strategiyasinin formalagmasinda asas sobablor iqlim doyismalari,
tobii ehtiyatlarin siirotlo tiikonmosi vo otraf miihitin ¢irklonmosi olmusdur. Bu istigamotdo karbon
kreditlori istixana qaz1 emissiyalariin aradan qaldirilmasi va tobii resurslardan somorali istifadonin
tosviqi liglin mithiim 1qtisadi mexanizm kimi ¢ix1s etmisdir. Maqalads karbon kreditlarinin mahiyyati,
karbon bazarlari, hom¢inin onlarin dovlst strategiyalarinda rolu nazori vo praktik metodlarla
giymotlondirilmisdir. Eyni zamanda karbon kreditlorinin yasil maliyyslosdirmonin vo gabaqcil
texnologiyalarin inkisafina verdiyi tohfo vo resurs somaraliliyina tosiri arasdirilmisdir. Bundan slavo,
todqiqat dayanigli inkisaf kontekstindo ekosistem vo iqtisadi siyasotlorin inteqrasiyasinin
ohomiyyotindon bohs etmisdir. O, karbon ticaroti kimi bazar mexanizmlorinin iqtisadi
tokmillogdirilmasini ekosistemin qorunmasi ilo balanslagdirmaq ii¢iin optimallasdirilmis vasito ola
bilocoyini gdstormisdir. Todqigatin naticolori uzunmiiddstli dayaniqliliq magsadlaring nail olmaq
liglin siyasot mexanizmlorinin daha yaxs1 anlagilmasina t6hfo verir.
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iqtisadiyyat

Telman Gocayev

Azerbaijan State University of Economics
Master's student
https://orcid.org/0009-0008-8002-6927
qocayevtelmanl @gmail.com

The Role of Carbon Credits and Resource Efficiency in Sustainable
Development Strategy

Abstract

In the modern era, climate change, environmental pollution, and the rapid depletion of natural
resources have made the development of sustainable development strategies necessary. In this regard,
carbon markets act as an important economic mechanism for reducing greenhouse gas emissions and
promoting efficient use of resources. The article analyzes the nature of carbon markets, carbon credits
and quota systems, as well as their role in state strategies from a scientific perspective. At the same
time, the contribution of carbon markets to the development of green investments and innovative
technologies and their impact on resource efficiency are examined. Furthermore, the study
emphasizes the importance of integrating environmental and economic policies within sustainable
development frameworks. It highlights that market-based instruments such as carbon trading systems
can serve as effective tools for balancing economic growth with environmental protection. The
findings of the research contribute to a deeper understanding of policy mechanisms aimed at
achieving long-term sustainability goals.

Keywords: sustainable development, carbon markets, carbon credits, resource efficiency, green
economy
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Giris

Gliniimiizds qlobal ekoloji problemlorin, enerji ehtiyatlarinin tiikonmasi vo iqlim dayisikliklorinin
artmasi fonunda dayaniqh inkisaf anlayis1 diinya miqyasinda osas masololordon birins ¢gevrilmisdir.
Dayaniqli inkisaf golocok nosillorin ehtiyaclari tohliiko altina atmadan bugiinkii nasillorin
ehtiyaclarini qarsilamagi nozaords tutur. Bu model kontekstinds enerjiys olan tslosbatin otraf miihit
balans1 vo ictimai rifah hesaba alinmaqla tomin edilmosi miithiim rol oynayir. Karbon kreditlori
megsologdirma, bataqliglarin barpasi, ononavi enerjidon alternativ enerjiys kecid vo binalarda,
sonayeda enerji somaraliliyinin artirtlmasi kimi havaya buraxilan tullanti qazlarmi azaldan vo ya
karbonu ¢ixaran proseslor naticosindo formalasmigsdir (UNDP, 2025). Resurs somoraliliyi tobii vo
iqtisadi resurslardan yiiksok doracads faydanin gotiiriilmasi va itkilorin azaldilmasi prinsipini ifado
etmokdodir. Magsad az resursla daha ¢ox natico alds etmok, tullantilarin qarsisin1 almaq vo otraf
miihits ziyani minimuma endirmokdir (Zhang, 2023).

Tadqgiqat

Son illords enerji istehlakinin vo karbon qazi (CO:) emissiyalarinin siiratlo artmasi ciddi
narahatliq dogurmaqdadir. Bozi todqiqatgilar bu artimin osas sobobini sohor ohalisinin ¢oxalmasi ilo
olagalondirmis, digorlori iso mal vo xidmotlorin istehsalinin artmasini asas faktor kimi gostormislor.
Hor iki halda enerji dayaniqh inkisafin osas miioyyonedici amillorindon biri olaraq qalmaqdadir.
Prognozlara gors, 2050-ci ilo godar global sonaye sektorunda enerji istifadasi toxminon 30% artacaq.
Bu artim iqtisadi foaliyyats, comiyyato va atraf miihito ciddi tosir gdstors bilar. Buna gors do karbon
emissiyalarini azaltmaq tig¢lin hokumatlor vo gorarvericilor daha tomiz va ekoloji cohatdon uygun
enerji siyasatlorino listiinliik vermolidirlar.

Bu problemloarin halli iigiin asas iki istigamot mévcuddur: dayaniqgli maliyyalosdirma va iqtisadi
inkisaf. Enerji istifadosi iqtisadi artimla six baghdir. Iqtisadiyyat inkisaf etdikco enerji tolobat1 artir,
enerji resurslart mohdud olduqda iso iqtisadi artim zsifloyir. Bu voziyyst enerji somoraliliyi ilo
dayaniqh inkisaf arasinda qarsiliql slagonin oldugunu gostormokdadir (Stergaard, 2022).

Olka Umumi emissiyalar Adambasina emissiyalar
(Milyon metrik ton CO») (Ton / Adambas1)

Cin 6018 4,58
Birlogmis statlar 5903 19,78
Rusiya 1711 11,78
Hindistan 1903 1,56
Yaponiya 1274 9,98
Almaniya 759,1 9,16
Boyiik Britaniya 6143 16,09
Conubi Koreya 585,7 12,14
[ran 556,7 6,88
Italiya 463,6 7,65

Bundan slavo, maliyys sektorunun inkisafi insanlarin avtomobil, monzil vo moisot texnikasi kimi
mohsullart daha asan oldo etmosina sorait yaratmigdir. Basqa s6zlo, maliyys imkanlarinin
genislonmosi istehlaki artirmaqla yanasi, homginin enerji istifadosino do birbasa tosir gostormokdadir.

Birlogmis Millatlor Toskilatinin Davamli Inkisaf Moagsadlarine uygun olarag, 2030-cu ilo qodor
daha olgatan, sorfali vo tomiz enerjinin tomin edilmasi asas prioritetdir. Bu magsoda ¢atmagq {igiin
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enerji somaraliliyinin artirilmas: va karbon gazi tullantilarinin azaldilmasi vacibdir (Zakari, 2022, s.

23).

Karbon kreditlori miiasir global iglim siyasotinin vo otraf miihit maliyyslosmosinin osas
alotlorindon biridir. Karbon krediti, bir ton karbon dioksid (CO:) vo ya onun istixana effekti yaradan
ekvivalent qazlarinin atmosfers buraxilmasinin qarsisini almaq vo ya azaldmagqla slds edilon hiiququ
tomsil etmisdir. Basqa s6zlo, karbon krediti ekoloji layihalor vasitasilo yaranan qaz tullantilariin
kompensasiyasini rosmi sokildo sonadlosdiron maliyys vasitosidir.

Beynolxalq totbiq vo mexanizmlor: Karbon kreditlorinin beynolxalq soviyyado totbiqi osason
1997-ci il Kyoto Protokolu vo daha sonra 2015-ci il Paris Sazisi ¢or¢ivosindo reallagdirilmaqdadir
(Trouwloon, 2023, s. 22-24).

Bu mexanizmlor iki asas istigamatda faaliyyat gostorir:

Emissiya ticarati sistemi. Dovlotlor vo ya sirkotlor miioyyon CO: emissiya hodoflorino malik olur.
Hoddindon asagi emissiya buraxan toskilat vo qurumlar karbon kreditlorini oldo etmok hiiquqlarina
malik olur vo onlar1 atmosfera daha ¢ox emissiya buraxan sirkotlors sata bilmisdir. Bu mexanizm
bazar sistemlori vasitasilo iqtisadi togvige tokan vermis, belo ki, daha az ¢irklondiron istehsalgilar
qazanc alds edir, ¢irklondiranlor 1so maliyys yiikii ilo qarsilagmigdir.

Tomiz inkisaf mexanizmi. Bu mexanizm inkisaf etmis 6lkalorin inkisaf etmokds olan 6lkalords
ekoloji problemlorin holli yoniindo karbon kreditlori gazanmasina yardim etmisdir. Masalon, barpa
olunan enerji, mesalorin barpasi vo enerji somaraliliyi layiholori vasitosilo qazanilan karbon kreditlori
inkisaf etmis O6lkolordoki istixana qazlarini minimuma endirmoyi hodoflomisdir (Gupta, 2025, s. 547—
557).

Bazar mexanizmlorinin rolu: Bazar mexanizmlori karbon kreditlorinin effektiv sokildo
giymotlondirilmasini vo ticaratini tomin etmokdodir. Bu mexanizmlor iqtisadi motivasiya yaradaraq
sirkotlori vo dovlatlori karbon emissiyalarini azaltmaga togviq etmisdir. Karbon bazarlari hom do
maliyys axinlarini otraf miihit layiholorine yonoeldorok davamli vo innovativ ekoloji hollorin
maliyyslogmosini tomin etmokdadir (Spaargaren, 2023).

Beloliklo, karbon kreditlori vo bazar mexanizmlori beynolxalq otraf miihit maliyyslogmosindo
hom iqlim dayisikliyina qarsi miibarize, hom dos iqtisadi vo ekoloji somarsliliyin tomin olunmasinda
osas alat rolunu oynamaqdadir. Onlar dovlatlor vo miisssisalor arasinda maliyys va ekoloji balans
yaradir, qlobal soviyyado karbon emissiyalariin azalmasina gorait yaratmaqda vo davamli inkisaf
maqsadlorinin olds edilmasina xidmat etmokdadir.

Blokgeyn texnologiyasi. Karbon kreditlarinin ticaratini 6lgmak {i¢iin siyasotlar, strategiyalar vo
texnologiyalar da lazimdir. Bu mogsadlo karbon emissiya hiiquglarin1 6lgmok iigiin blokgeyn
texnologiyasimin totbiqi osas hadoflor arasinda olmusdur. BMT-nin Davamli1 Inkisaf Mogsadlerinin
(Birlogsmis Millotlor Toskilatinin Davamli Inkisaf Mogsadlori) 17 vozifasi arasinda karbon emissiya
hiiquglarin1 yoxlamaq tigiin blok¢eyn texnologiyasindan istifado etmokdadir. Oslinds, mobil bulud
miihitlorinds boyiikk molumatlar vo siini intellektdon istifado etmoklo karbon emissiyasi
anomaliyalarindan qoruna bilorik. Beloliklo, bu problemlori hall etmok tigiin idaroetma sisteminin
tohlili vo blokgeyn asas soboko miiharrikindon istifade etmakls siibut olunmus molumatlar1 daha da
Oyronmok Tlclin blokgeyn osasli karbon emissiyasi hiiquqglarinin yoxlanilmasi sistemi toklif
olunmusdur (Kim, 2020).

Karbon kreditlorinin osas moqsadlori. Karbon kreditlorinin osas mogsodi istixana qazi (IQ)
tullantilarini azaltmaqla vo davamli tocriibalori togviq etmokls iqlim doyisikliyinin garsisini almaqdir.
Karbon kreditlori asagidakilara nail olmagi hadaflayir:

1. Emissiyalarin azaldilmasi: Karbon kreditlorinin osas mogqsodi 1Q tullantilarmni azaldan
faaliyyatlori togviq etmokdir. Karbon kreditlori atmosferdoki karbon miqdarini azaltmaga maliyyo
doyeri vermaklo qurumlar: tullantisiz texnologiyalar totbiq etmaya, enerji somarasini artirmaga,
alternativ enerji layihslorini hoyata kegirmayo vo digor emissiyalarin azaldilmasi togobbiislorindo
istirak etmoya togviq etmisdir (Lokuge, 2022).

2. Iglim doyisikliyinin azaldilmasi: Karbon kreditlori Paris Sazisi kimi beynolxalq miiqavilolorlo
miloyyon edilmis emissiyalarin azaldilmasi hodoflorine ¢atmaga komok etmoklo iqlim
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doyisikliyinin qarsisini almaq {i¢iin qlobal saylora tohfs vermisdir. Onlar dlkolor, sonaye vo

toskilatlar li¢iin emissiyalarin1 kompensasiya etmok va asagi karbonlu iqtisadiyyata dogru islomak

tigiin bir mexanizm tomin etmisdir.

3. Davaml golacoyo kegid: Karbon kreditlori barpa olunan enerji, enerji somaraliliyi, davamli meso
tosarriifati vo digor ekoloji tomiz layihoaloro investisiyalari togviq etmoklo davamli golocoyo kegidi
tokan vermisdir. Onlar ononovi enerji monboalorindon asililig1 azaldan vo davamli inkisafi togviq
edon texnologiyalarin va tocriibalorin inkisaf etdirilmasini vo totbiqini togviq etmisdir.

4. Qlobal amokdasliq: Karbon kreditlari iqlim doyisikliyi ilo miibarizads qlobal amokdashig: tasviq
etmisdir. Onlar 6lkoalor vo qurumlar {iclin amokdasliq etmak, bilik vo resurslari boliismok vo
sorhodlorarasi emissiyalarin azaldilmasi layiholorini dostoklomok tigiin bir ¢or¢ivo tomin etmisdir.
Bundan olave, karbon kredit mexanizmlari inkisaf etmis Olkslori maliyye vo texniki yardim
vasitasilo inkisaf etmokds olan 6lkalords emissiyalarin azaldilmasi saylorini dostoklomaya tosviq
etmisdir (Prajapati, 2023, s. 36).

Azorbaycan Respublikasinda 2022-ci ildon baslanaraq Kalbacor orazisinds yerloson “Ciraq-17,
“Cirag-2”, “Soyugbulaq”, “Qamisli” vo “Meydan”, homg¢inin Lagin orazisindo “Mirik” vo
“Qariqislaq” kigik su elektrik stansiyalar tigiin karbon sertifikatlariin alinmasi vo bununla karbon
kreditlori iizro koniillii bazarda istirakin imkanlarinin yaradilmasi mogsadilo “Azarenerji” vo
“SOCAR Trading” omokdaslig1 kontekstindo Qator orazisinda “Global Carbon Council” vo Isveg
orazisinds “Gold Standard” qurumlarina miiraciot hoyata kegirilmisdir (Abbasova, 2024).

Molumatlara gora, adlar1 ¢okilmis qurumlar vasitasilo 7 kigik su elektrik stansiyasi istigamotindo
sonadlors ilkin nozar kegirilmis vo qeydiyyat proseduru ¢or¢ivasi lizra saho auditi geydo alinmisdir.
Saho auditi prosesinin hoyata keg¢irilmosi moaqsadilo audit sirkoti dovot edilmisdir. Bu morhalo iyun
aymin 10-dan baslayaraq ii¢ giin Azorbaycanda sofords olan miitoxassislor torofindon icra edilmisdir.
Qeydiyyat prosesinds 7 kicik su elektrik stansiyasinin foaliyyoti sonunda il boyu 45-50 min ton
karbon dioksid qazinin atmosfero buraxilmasinin qarsisinin alinmasi hodaflonmisdir (Bayramov,
2023).

Natica

Bu aragdirma gostarir ki, enerji istehlakinin va istixana qaz emissiyalarinin siiratli artimi1 dayaniql
inkisaf ii¢iin ohomiyyotli c¢aginslar yaratmisdir. Karbon kreditlori vo karbon bazarlart qaz
tullantilariin azaldilmasini siiratlondiron somarali iqtisadi proses kimi qiymotlondirilmisdir. Enerji
idaroetmonin tokmillogdirilmosi vo alternativ enerji monbolorindon istifado hom ekoloji balansin
gorunmasina, hom do uzunmiiddstli iqtisadi inkisafa tokan vermisdir. Homg¢inin blok¢eyn kimi
qabagqcil sistemlarin totbiqi karbon bazarlarinda soffaflig vo etibarlilig: giiclondirmisdir.
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Nanostruktur materiallarin qaz turbinlorinin somaraliliyino vo
termal davramisina tasiri

Xiilaso

Qaz turbin qurgulari, harokot edon mayenin kinetik enerjisini reaksiya vo ya impuls vasitosilo
mexaniki enerjiys ¢evirmok {igiin is¢i maye kimi qazdan istifade edon daxili yanma miihorrikidir.
Cevrilmis mexaniki enerji sonaye nasoslari, doniz mithorriklori, lokomotiv miiharriklori vo avtomobil
miihorriklori kimi bir neg¢o cihaz {li¢ilin osas miihorrik kimi enerji istehsalinda, eloco do asas miihorrik
kimi istifado edilo bilor. Texnologiyadak: iroliloyiglor sobobindon on ildon artigdir ki, qaz
turbinlorinin enerji istehsali vo mexaniki idaroetma texnologiyalari {igiin totbiglori xeyli artmisdir.
Cevik yanacaq qabiliyyati listiinliiyiine malikdir, bu da sintetik vo tobii yanacaqlar kimi bir sira
yanacaqlardan istifade eda bilocayi demokdir.

Hor bir qaz turbin qurgusunun torkibi havani sixmaq tiglin kompressor, onu yandirmagq iigiin
havani yanacaqla garigdirmaq li¢iin yanma kamerast vo isti vo sixilmis qazlarin daxili enerjisini
mexaniki enerjiyo ¢cevirmok ii¢iin turbindon ibaratdir. Qaz turbinlori miiasir dovrds enerji istehsalinda
yiksok somorolilik tomin etmok {i¢lin vacib texnoloji qurgulardir. Qaz turbinlorinin osas
problemlarino yiiksok temperatur, tozyiq vo korroziyaya qarst davamli materiallarin vo optimal
dizaynin se¢ilmasi kimi problemlor aiddir.

Homginin istiliyo davamli materiallarin se¢ilmasi vacib shomiyyat kosb edir. Bu todqiqat isindo
nanostruktur materiallarinin qaz turbinlorinin tosirinds son yanagmalar aragdirilir.

Acar sozlor: qaz turbin qurgulari, istilik gorginliyi, super orintilor, CTE, nanostruktur
materiallar

Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0) 119


https://creativecommons.org/licenses/by-nc/4.0/
mailto:cemileadna@mail.ru
mailto:sedailseferov2003@icloud.com
mailto:leman.samedli.80@mail.ru

ELMI IS Beynalxalq Elmi Jurnal. 2026 / Cild: 20 Say:: 2 / 119-123 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2026 / Volume: 20 Issue: 2 /119-123 e-ISSN: 2708-986X

Jamila Mammadova

Azerbaijan State Oil and Industry University
PhD in Technical Sciences
https://orcid.org/0000-0001-5147-2233
cemileadna@mail.ru

Sadail Safarov

Azerbaijan State Oil and Industry University
Master's student
https://orcid.org/0009-0008-8803-2977
sedailseferov2003@icloud.com

Leman Samedli

Azerbaijan State Oil and Industry University
https://orcid.org/0009-0005-5560-3583
leman.samedli.80@mail.ru

The Effect of Nanostructured Materials on the Efficiency and
Thermal Behavior of Gas Turbines

Abstract

Gas turbines are internal combustion engines that use gas as the working fluid to convert the
kinetic energy of a moving fluid into mechanical energy through reaction or impulse. The converted
mechanical energy can be used in power generation as well as a prime mover for several devices such
as industrial pumps, marine engines, locomotive engines, and automobile engines. Due to advances
in technology, gas turbines have been used for power generation and mechanical control technologies
for more than a decade. They have the advantage of flexible fuel capability, which means they can
use a range of fuels such as synthetic and natural fuels. Each gas turbine unit consists of a compressor
to compress air, a combustion chamber to mix the air with fuel to burn it, and a turbine to convert the
internal energy of the hot and compressed gases into mechanical energy. Gas turbines are important
technological devices to ensure high efficiency in power generation in the modern era. The main
problems of gas turbines include the selection of materials and optimal design that are resistant to
high temperatures, pressures, and corrosion. The selection of heat-resistant materials is also of great
importance. This research work investigates the latest approaches in the impact of nanostructured
materials on gas turbines.

Keywords: gas turbine units, thermal stress, superalloys, CTE, nanostructured materials

Giris

Beynolxalq Enerji Agentliyi (IEA) global enerji tolobatinin 2000-2030-cu illor arasinda ilds 1,7%
artacagini vo cari enerji tolobinin toxminan ii¢ds ikisini togkil edocayini prognozlasdirir. Miiasir turbo
masin yliksok spesifik giic ¢ixislarina malik olmasini vo enerji istehsalinin giiclondirilmis elektrik
somaroliliyi, agag1 investisiya vo davamliliq iigiin asagi cirklondirici emissiya, texniki xidmot vo
omoliyyat xorclori yanacaq istifadosi tolob edir. Miistoqil enerji tochizatgilart rogaboto davamli
olurlar. Enerji paylanmasi {i¢lin enerji sonayesinin bazarlarindan bori mixtalif 6lkolords yiiksalir.
Dayisan giic toloblari istehsal etmok {i¢ilin daha yiiksok mohsuldarliga malik ¢evik elektrik stansiyalari
vo asagi-araliq giic ¢ixislar istehsal etmok iigiin daha yiiksok somaraliliyo malik ¢evik elektrik
stansiyalar1 torofindon 6donilir. Noticods sifaris edilon qaliq yanacaq elektrik stansiyalarmin
yarisindan c¢oxunun qazdan ibarot turbinlor oldugu siibut olundu. Ucuz tomiz tobii gazin
movcudluguna gora qaz turbinlorine tolobat daha da artir (Jonsson vo b., 2005). Qaz turbinlorinin
enerji istehsali tiglin totbiqi son zamanlarda artmisdir vo goriiniir ki, bu, xiisusile paylanmis enerji

sonayesindo artmaga davam edocok. Enerji talobat1 3 kateqoriyaya boliiniir: Pik yiik (10%-don az
istifado), Baza yiikii (toxminon 100% istifado) vo araliq yiik tolobi. Qaz turbinlori dizel
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miiharriklori vo buxar turbinlori ilo miiqayisodo miixtalif cohotdon iistlinliik toskil edir. Qaz turbinlori
kompakt 6l¢iisii, asagi texniki xidmot, minimal ¢irklonma, yiiksok somaralilik vo miinasib omoliyyat
xarclori sababindon elektrik enerjisi istehsali {i¢iin enerji sonayesinds genis istifads olunur (Cao vo
b.,2016).

Tadgiqat

Qaz turbin qurgularmin dizayninda nanomateriallardan istifads

Qaz turbin qurgularmin yiiksok performans: iigiin onlarin miihorrikinin dizayninda material
secimi xiisusile,dlizgiin nanostruktur materiallarinin vacib shomiyyat kasb edir. Miiharrik dizayninda
material se¢imi {i¢iin bir ne¢o kriteriyalar var (Lagow, 2016).

1. Performans

2. Qlivvat, yorulma qabilliyati vo xiisusils istiliyo dayaniqlilig1

3. Xarc vo ¢okisi

Xiisusilo istiliya dayaniqlilig material se¢cimindo on vacib faktorlardan biridir. Ciinki bozi
materiallarin istiliyin tosirindon genislona bilir vo buda ciddi problemlor yaradir. Burda anlayislardan
on asast CTE yoni istiliyin genislonmo omsalidir. CTE amsali temperatur artdigca bir materialin no
godor genislondiyini vo ya daraldigini gostorir. Hor hansi bir qaz turbin miihorrikindo istilik
genislonmosinin 2 osas sabobi var: miihorrik komponentlorindo yaranan istilik gorginliklori vo
miiharrikdoki 6l¢iilorin idars olunmasi.

2.1.Termal Stress

Termal gorginliklor miiharrikin islomasi naticosinds omalo golon istiliyin yaranir vo hom gazin
sixilmasi, homg¢inin yanacagin yanmasi naticasindo yaranir. Komponentlor bir-birino yapisdiqda vo
ya bir komponent digorini mohdudlasdirdigda, bu komponentlor arasindaki istilik geniglonmasindoki
har hansi bir forq sothin bir torafindo gorginlik, digor torafindo iso oks gorginlik yaradir (Hetnarski vo
b., 2009).

2.2. Ol¢ii nazarati

Qaz turbinli miiharrik statik bir qurulusun igarisinds firlanan qurgular (hava yastiqlari, disklor vo
vallar) toplusundan ibaratdir. Firlanan qurgular enerji yaratmaq ti¢iin miihorrikdon hava kegirir vo
yaglama tolob edon yastiqlar sistemi ilo dostoklonir. Miithorrikdo hom 6ndon arxaya, hom do radial
olaraq bir temperatur qradiyenti oldugundan, istilik genislonmosi vo biiziilmasi noticosindo
komponentlor arasindaki bosluqlar islomo zamani doyisacok. Bu, iki vacib dizayn miilahizasina
gotirib ¢ixarir: mohiirloma (bosluqglar tacrid etmak vo hava ilo yagin garigmasinin qarsisini almaq)
vo hava axininin idars olunmasi. Bigagin igarisindo olan vahid temperatur paylanmasi temperatur
gradiyentini azaltmaqla, termal stressi azalda bilor.

Temperatura davamliliq tigiin super orintilor iizorindo bir sira todqiqatlar aparilmigdir vo onlarin
istilik xiisusiyyotlori 6yronilmisdir. Super orintilords istilik kegiricilik no godor yiiksokdirso, bigaq
dizayninda istilik yayilmasi vo soyumasi o qodar asan olur (Zielinska vo b.,2010; Terada vo b., 2003).
Super orintilorin istilik keciriciliyino daha ¢ox metaldaki sorbost elektronlar tosir gdstorir. Super
arintilorin kimyavi torkibi istilik kegiriciliyindaki dayisikliys tosir gdstorir va istilik kegiriciliyindoki
doyisikliklor nikelo asason istilik kegiriciliyino tosir edon ne¢o ndv materialin daxil edilmosindon asili
olaraq dayisir (Zielinska va b., 2010). Miixtalif kimyovi torkiblorin daxil edilmasi super arintilorin
mexaniki xiisusiyyatlorini artirir; lakin, bu kimyavi torkiblor nikel gofasinda ndqta qiisurlarina sobab
olur ki, bu da istilik kegiriciliyini azaldir. Nikel osasli super orintilorin asasi olan nikel otaq
temperaturunda toxminan 106 Vt/mK istilik keciriciliyino malikdir, lakin Sokil 1-do gostarildiyi kimi
, miixtolif digor metallarla orintilorin istilik kegiriciliyi 10-30 Vt/mK toskil edir ki, bu da nikelin istilik
keciriciliyinin 10-30%-ni toskil edir (Przeliorz vo Piatkowski, 2017).
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Sakil 1. Tokma tisuluna gora nikel asasli super orintilorin istilik kegiriciliyinin temperaturla
doyismosi (Quested vo b., 2009).

Son dovrlordo gaz turbinlori kimi yiiksok temperaturlu sort miihitlordo isloyon mexaniki
sistemlorin somaraliliyini artirmaq tiglin miixtolif saholor todqiq edilmisdir. Mexaniki sistemlordo,
xtisuson do gaz turbinlorindo somarsliliyin yaxsilasdirilmasina uzun islomo miiddati, yiiksok islomo
somoroliliyi vo emissiyalarin azaldilmasi daxildir. Bu sortlori 6domok iigiin turbinin giris
temperaturunu artirmaqla termodinamik somarsliliyin artirilmasi on tosirli iisuldur, lakin iglomo
temperaturu artdiqca niive hissaloring zaoror veran ciddi islomo miihiti yaranir. ©sas komponentlor,
masalon, TBC-lor, yiliksok temperaturlu miihitloro birbagsa moaruz qalan qaz turbinlorinin hissalorino
totbiq olunur. Bigaglar kimi komponentloro asagi istilik kegiriciliyi oOrtiiklori totbiq etmoklo
komponentlorin temperaturu toxminon 100-300°C azalir. Bu texnikadan istifado etmoklo, qaz
turbinini nikel osasli super orintilorin orimo temperaturundan 250°C yiiksok yanma qazi
temperaturunda islotmak olar. Bundan slava, TBC-lor metal komponentlarin temperaturunu asagi
saldiglar1 ligiin qaz turbininin komponentlorinin xidmat miiddatini artirir (Liu vo b., 2019). Bu TBC-
lar, Saokil 2-do gostarildiyi kimi, alovlari birbasa bloklayan vo istilik 6tiirtilmosini azaldan keramika
materialinin {ist Ortilylindon vo iist Ortliyli vo asas materiali birlosdiron metal materialdan ibaratdir.
Ust ortiiklor on ¢ox ittria stabillosdirilmis sirkoniya (YSZ) adlanan ZrO, komponenti ilo istifado
olunur. Bundan olavas, YSZ asag: istilik keciriciliyino vo yiiksok oksigen kegiriciliyino malikdir .
Baglayici ortiik, super orinti osas materialina alovun niifuz etmosinin qarsisin1 almaq vo super arinti
ilo tist Ortiik arasindaki istilik genislonmo omsalindak: forqlora goro istilik stressini azaltmaq iigiin
istifado olunan MCrAlY (M: Co, Ni)-don ibarot metal material tobaqosidir. Ust ortilyiin yiiksok
oksigen keciriciliyino goro, baglayici ortiikdo moveud olan Al komponenti niifuz edon oksigenlo
reaksiyaya girorok termal olaraq yetisdirilon oksid (TGO) amolo gotirir. Daxili sothi daha da
oksidlogsmoadon qorumagq iigiin baglayici ortiik tobaqgosinds -A1203 komponenti ilo TGO amalo golir.
Keramika tist ortiik tobaqosini piiskiirtmozdon ovval yapisma moéhkomliyini artirmagq {i¢iin, diizgiin
istilik miialicasi yolu ilo yapisma ortiiyiinds 2-3 m TGO omolo golir. Lakin, yiiksok temperaturlu
komponentlorin istismar1 zamani 8-10 m qalinliginda TGO-nun bdyiimasi keramika tobaqgasi ilo sath
gorginliyi yaradir, yapismani azaldir vo TBC-nin delaminasiyasina sobab olur (Evans va b., 2001).
Buna goro do, TBC-lorin dizayninda TGO-ya, eloco do istiliys davamliliga, yiiksok temperatur
xiisusiyyatlorino vo ortiiklorin ¢okdiiriilmasi tigiin istifado olunan iisullara diqqot yetirilmalidir.

T~ Cooling-
i AirFilm

Distance

Sokil 2. Termal baryer 6rtiiytiniin (TBC) skan edon elektron mikroskopu (SEM) tosvirlori
(Sunguk va b., 2020).
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Natica

Qaz turbin qurgularinin dizayninda effektiv super orintilordon vo nanomateriallardan istifads

homin qurgularin performansina ¢ox yaxsi tasir eds bilor. Xiisusils, termal davamli materiallar misal
olaraq, Ni-osaslt super arintilordon istifads bu qurgular ii¢iin vacib shomiyyat kosb edir.

10.

11

12.

Iddabiyyat

. Cao, Y., Gao, Y., Zheng, Y., & Dai, Y. (2016). Optimum design and thermodynamic analysis of

a gas turbine and ORC combined cycle with recuperators. Energy Conversion and Management,
116, 32-41. https://doi.org/10.1016/j.enconman.2016.02.073

. Evans, A., Mumm, D., Hutchinson, J., Meier, G., & Pettit, F. (2001). Mechanisms controlling the

durability of thermal barrier coatings. Progress in Materials Science, 46, 505-553.
https://doi.org/10.1016/S0079-6425(00)00020-7

. Hetnarski, R. B., & Eslami, M. Reza. (2009). Thermal stresses—Advanced theory and

applications (pp. 110-113).
New York, NY: Springer. https://doi.org/10.1007/978-3-030-10436-8

. Jonsson, M., & Yan, J. (2005). Humidified gas turbines—A review of proposed and implemented

cycles. Energy, 30(7), 1013—1078. https://doi.org/10.1016/j.energy.2004.08.005

. Lagow, B. W. (2016). Materials selection in gas turbine engine design and the role of low thermal

expansion materials. JOM, 68, 2770-2775. https://doi.org/10.1007/s11837-016-2071

Liu, Q., Huang, S., & He, A. (2019). Composite ceramics thermal barrier coatings of yttria
stabilized zirconia for aero-engines. Journal of Materials Science & Technology, 35,2814-2823.
https://doi.org/10.1016/j.jmst.2019.08.003

Przeliorz, R., & Piatkowski, J. (2017). Application of DSC method in studies on phase transitions
of Ni superalloys. Archives of Foundry Engineering, 17, 133—136. https://doi.org/10.1515/afe-
2017-0144

Quested, P. N., Brooks, R. F., Chapman, L., Morrell, R., Youssef, Y., & Mills, K. C. (2009).
Measurement and estimation of thermophysical properties of nickel based superalloys. Materials
Science and Technology, 25, 154—162. https://doi.org/10.1179/174328408X361454

Sunguk Wee, Do, J., Kim, K., Lee, C., Baig-Gyu Choi, Seok, C., Yoonsuk Choi, & Kim, W.
(2020). Review on mechanical thermal properties of superalloys and thermal barrier coating used
in gas turbines. Applied Sciences, 10(16), 5476. https://doi.org/10.3390/app10165476

Sunguk Wee, Do, J., Kim, K., Lee, C., Baig-Gyu Choi, Seok, C., Yoonsuk Choi, & Kim, W.
(2020). Review on mechanical thermal properties of superalloys and thermal barrier coating used
in gas turbines. Applied Sciences, 10(16), 5476. https://doi.org/10.3390/app10165476

. Terada, Y., Ohkubo, K., Miura, S., Sanchez, J. M., & Mohri, T. (2003). Thermal conductivity and

thermal expansion of Ir3X (X = Ti, Zr, Hf, V, Nb, Ta) compounds for high-temperature
applications. Materials Chemistry and Physics, 80, 385-390. https://doi.org/10.1016/S0254-
0584(02)00109-8

Zielinska, M., Yavorska, M., Poreba, M., & Sieniawski, J. (2010). Thermal properties of cast
nickel based superalloys. Archives of Materials Science and Engineering, 44, 35-38.

Daxil oldu: 29.09.2025
Qoabul edildi: 18.12.2025

123


https://doi.org/10.1016/j.enconman.2016.02.073
https://doi.org/10.1016/j.jmst.2019.08.003
https://doi.org/10.3390/app10165476
https://doi.org/10.3390/app10165476

ELMI IS Beynalxalq Elmi Jurnal. 2026 / Cild: 20 Say:: 2 / 124-130 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2026 / Volume: 20 Issue: 2 / 124-130 e-ISSN: 2708-986X

Rasad 9bilov

Azorbaycan Elmi Todqiqat Layiho Axtaris Energetika Institutu
texnika tizro folsofo doktoru
https://orcid.org/0009-0009-2532-3336
rashad.abilov@azerenerji.gov.az

Lacin rayonu Hocazsu ¢ayinin axinlarindan hidroenergetika
moqsadi ilo monimsanilmasi ii¢iin yeni suqabuledici
qurgularin islonmasi

Xiilasa

Moqalado, isgaldan azad olmus Lag¢in rayonunun Hocazsu ¢ayinda uzunmiiddotli miisahidolor
aparilmis, ¢oxlu sayda molumatlar toplanmisdir. Hocazsu c¢ayr haqqinda molumatlar toplanilmais,
sugabuledici qurgu vo su elektrik stansiyasinin binasinin yeri secilmisdir. Moaqalado dagliq vo
dagotoyi orazilor ii¢iin suqobuledici qurgularin tokmillosdirilmasi do nozordon kegirilmisdir.
Hidroenergetika iigiin sugobuledici qurgularin sxemi toklif edilmis vo tokmillogdirilmisdir. Coxsayl
todqiqatlar naticosinda sugobuledici qurgularin yeni konstruksiyalari hazirlanmis vo Kigik Su Elektrik
Stansiyalarin layiholondirilmosinds istifads edilmisdir. Yaradilmis yeni konstruksiyali sugobuledici
qurgulara Azarbaycan Respublikasinin ©qli Miilkiyyoti Agentliyinin faydali model {igiin bir nego
patent alinmisdir.

Acar sozlor: ¢ay, sugabuledici qurgu, dag va dagatayi arazi, su sarfi, hidroloji xiisusiyyatlar,
konstruksiya
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Development of New Water-Intake Facilities for the Use of the Hojazsu
River Flows in Lachin District for
Hydropower Purposes

Abstract

In the article, long-term observations were conducted on the Hojazsu River of the liberated Lachin
district, and a large amount of information was collected. Information about the Hojazsu River was
collected, and the location of the water intake facility and the hydroelectric power station building
was selected. The article discusses the design of water intake facilities for mountainous and foothill
areas; improvement was also considered. The scheme of water intake facilities for hydropower was
proposed and improved. As a result of numerous studies, new designs of water intake facilities were
developed and used in the design of Small Hydroelectric Power Plants. Several patents for utility
models of the Intellectual Property Agency of the Republic of Azerbaijan were obtained for the newly
designed water intake facilities.

Keywords: river, water intake facility, mountain and foothill area, water consumption,
hydrological characteristics, construction

124 Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0)


https://creativecommons.org/licenses/by-nc/4.0/

ELMI IS Beynalxalq Elmi Jurnal. 2026 / Cild: 20 Say:: 2 / 124-130 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2026 / Volume: 20 Issue: 2 / 124-130 e-ISSN: 2708-986X

Giris

Hogaz cay1 Lagin rayonunda yerlosir. Cayimn orta illik su sorfi (Abdallar kondi yaninda) 16,2
m?/san-dir. Zabuxgay, Agsugay vo digar qollarin birlogsmasindon sonra (Gtilobird kondinin qarsisinda)
22,7 m*/san-dir. Bunun da 70%-i yaz va yay, 30%-i iso payiz vo qis fosillorindo kegir. Intensiv
suvarma dovriinds (iyul-avqust aylarinda) illik aximinin 14—16%-i axidilir. Suyu hidrokarbonatli-
kalsiumlu olmaqla orta minerallagmasi 650 mq/I-dir.

Hokori ¢ay1 6z axar1 boyunca Hogaz kondindon axan Hocozsu vo Zabux cayini qobul edorok
zonginlosir, Bargilisad ¢ay1 ilo birlosdikdon sonra Araza tokiiliir (9bilov, 2019a).

Isgaldan azad edilmis orazilor Azorbaycanda yerli su ehtiyatlarinin formalasdig1 osas rayonlardan
biridir. Ermonistan qosbkarlar1 Azorbaycana qarsi tocaviizkar siyasoti vo respublikanin 20 faizdon
¢ox orazisini iggal etmasi naticosindo bu zonada yerloson vo respublika iqtisadiyyatinda miithiim rol
oynayan su ehtiyatlarina vo su tosarriifat1 fonduna kiilli miqdarda ziyan doymisdir. Isgaldan azad
olunan orazilorin zongin su ehtiyatlar1 6lkonin sonayesi vo kond tosarriifat: iiglin xiisusi shomiyyaot
kosb edir. Malum oldugu kimi, 6lka orazisinds su ehtiyatlarindan somarali istifadonin tomin edilmasi
liclin Azorbaycan Respublikasi Prezidentinin 2020-ci il 15 aprel tarixli Soroncami ilo yaradilmig
Dovlot Komissiyasi foaliyyot gostorir. Bu soroncamdan irali ¢ixan masoaloalordon biri do isgaldan azad
edilmis arazilor su ehtiyatlarindan somarali istifado vo isgal donomindo su ehtiyatlarina doyon zararin
hesablanmasidir. Uzun miiddst isgal altinda qalan orazilordo su ehtiyatlarmin Syronilmasi
baximindan he¢ bir monitoring aparilmadigindan, srazinin hidroqrafik xiisusiyyatlorinin tohlili vo su
ehtiyatlarinin giymotlondirilmasi miihiim shomiyyat dastyir (Ismayilov, n.d., s. 20-37; Obilov, n.d.,
s. 85-88).

Isgaldan azad edilmis orazilordo ¢oxlu gaylar vardir. Bu ¢aylar bdyiik hidroenerji potensialina
malikdir. Ermoni qosbkarlar1 iggal dovriinde bu caylar iizorindo c¢oxlu sayda Kigik Su Elektrik
Stansiyalar1 (KSES) tikib istismar etmisdilor. Miiharibs orafosindo ermonilor bu KSES-in turbin vo
hidrogeneratorlarini, mexaniki avadanligqlarin1 sokiib aparmig, apara bilmadiklorinin hamismi
yandirmiglar. 44 giinliilk miiharibodon sonra Azorenerji ASC Azorbaycan Elmi-Todqiqat vo Layiho-
Axtaris Energetika Institutu ilo birlikde isgaldan azad olunmus orazilorde caylar {izorinda tikilmis
KSES-lorin movcud voziyyastini 0yronmis, eloco do onlarin barpasi vo yeni KSES-lorin tikintisino aid
tokliflor verilmisdir. Ona gdro do ¢ox qisa miiddatde Hokori ¢ay1 lizerinde Giilobird KSES, Zabux
KSES, Mirik KSES, Misni KSES, Suqovusan-1 KSES, Suqgovusan-2 KSES vo Kalbacor-1 KSES
borpa edilib istifadoyo verilmisdir. Hal-hazirda ¢oxlu sayda KSES-lor barpa edilir, yeni KSES-Iorin
layiholondirilmosi va tikintisi davam etdirilir (ismayilov, n.d., s. 20-37; Obilov, 2018, s. 85-88).

Tadqgiqat obyekti

Azarenerji ASC Azorbaycan Elmi-Todqiqat vo Layiho-Axtaris Energetika Institutu ilo birlikdo
isgaldan azad olunmus orazilorde ¢aylar lizoerinde tikilmis KSES-lorin mdvcud voziyyatini tohlil
etmis, eloco do onlarin barpasi vo ¢aylar tizorinds yeni KSES-Iorin tikintisine aid tokliflor verilmisdir.
Biitiin caylarin yerlosdiyi orazinin xoritosi vo kosmosdan goriintiisii oldo edilmis vo onlarin
maksimum, minimum vo orta ¢oxillik sorflori haqqinda, eloco do onlarin gotirdiklori ¢oxillik dib
gotirmoalori haqqinda molumatlar alds edilmisdir. Bu ¢aylarin parametrlori genis miizakiro edilib
(Obilov, 2019b).

Sokil 1. Lagin rayonu Hocazsu ¢ay1 lizorinds tikilmis vo dagidilmis KSES binasi.

125



ELMI IS Beynalxalq Elmi Jurnal. 2026 / Cild: 20 Say:: 2 / 124-130 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2026 / Volume: 20 Issue: 2 / 124-130 e-ISSN: 2708-986X

Tadgiqat

Todqgiqatin osas moagsadi arazido sudlgmo montogolorinin (monitoringi) malumatlar1 ssasinda
orazinin hidroqrafik saciyyesinin tohlil edilmasi vo bu tohlil asasinda ¢aylarin su ehtiyatlarinin
hesablanmasidir. Bu moagsadlo Kalbacar rayonunun Zaylik vo Toganali ¢aylariin iizorindos foaliyyot
gostormis hidroloji miisahido montogolori molumatlarindan istifado edilmisdir. Ondan basqa, bu
caylar tizorinds layihaloandirilon KSES-lorin sugobuledici qurgulari dag ¢caylarinda layihslondirilon vo
tikilon sugobuledici qurgularin tolablorine tam cavab vermalidir.

Ciinki dag caylarmin 6ziino moxsus xiisusiyyatlori vardir. Bu ¢aylar ¢coxlu dib gotirmolori, qum-
cinqil vo das, elaco do yarpaq vo agac kotiiyii gatirirlor. Bu gotirmalor derivasiya borularma daxil
olub, KSES binasinda hidroturbinin parlorini sindirir, onlar siradan ¢ixarir, KSES-in is rejimini
pozur. Bunun {igiin Azorbaycan Elmi Todqiqat Layiho-Axtaris Energetika Institutunun arxiv
materiallarindan genis istifade edilmisdir. Biitiin bunlar1 nozars alib, todqiqatlarin gedisinds miiallif
torafindon yeni sugobuledici qurgu toklif edilmisdir vo Oqli Miilkiyyati Agentliyinin tabeliyindo olan
Patent vo ©Omtos Nisanlar1 Ekspertizas1t Morkozinin patenti alinmigdir.

“Alxash” KSES-in asas qurgulari

Lacin rayonunda Hokari ¢ayinin an boytik qolu olan Hogaz ¢ay1 lizorinds yerlogon 4,86 meqavat
giiciindo “Alxasl” su elektrik stansiyalar1 Prezident Ilham Oliyevin tapsirigma uygun olaraq tam
yenidon qurulub. “Alxasli” kigik su elektrik stansiyalarinda islor basa ¢atdirilib.

“Alxasli” KSES-in enerjisistema inteqrasiyasi tigiin 25 meqavolt-amper giiciinds 110/10 kV-luq
yarimstansiya tikilib, 18 kilometr uzunlugunda 110 kV-luq elektrik verilisi vo optik kabel xotlori
¢okilib. Bu yarimstansiya ‘“Alxasli” stansiyasinda istehsal edilon elektrik enerjisinin 6lko
enerjisisteming Otiiriilmoasi ii¢iin qovsaq funksiyasini dasiyir (Gubin vo b., 1980, s. 368; Rozanov,
1985, s. 432; Nedriga, 1983, s. 533).

“Alxasl’” KSES-in yenidon qurulmasi layihasi ¢arcivesindo bas sugobuledici qurgu, diametri
1800 mm olan 4285 metr uzunlugunda derivasiya boru xotti, masin zali yeniden qurulub. Stansiyada
Avropa istehsali olan yasil sertifikatli iki miiasir eko-turbin, generatorlar, idaroetmo vo avtomatika
panellori qurasdirilib. Enerjisistems tam inteqrasiya edilmakls, masafodon idarsetmays imkan veran
morkazlosdirilmis SCADA sistemino qosulmus “Alxasli” KSES-do il orzindo 17 milyon kilovat-
saatdan artiq elektrik enerjisi istehsal olunacagq.

Sakil 2. Lagin rayonu Hocazsu cay1 tizorinds tikilmis su qovsagi.

Dagidic1 dasqinlarin hidrotexniki qurgulardan tohliikasiz 6tiirtilmasi KSES-III sinif qurgulara
aiddir (Sbilov, 2015, s. 115-118).
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Bas suqgabuledici qurgu

Hidroqovsaqda qurgulart olverisli yerlogdirmak, ham do tikinti-quragdirma islorinin hocmini
azaltmaq {li¢lin yuxar1 vo agagi byef bir konstruksiyada yerino yetirilib. Yuxar1 byefds sukegirmoayon
ponur nozords tutulmusdur. Ponurun sag vo sol hissoalori domir-beton sahil miihafizo qurgularina,
qalan hissosi iso hidrotexniki qurgulara birlogir. Ponurun suke¢irmoyon materiali texniki parametrlori
“HDPE” membran1 2 mm, geotekstil 500 qr/m? vo s. verilmisdir (Sbilov, s. 4; Obilov, s. 115-118).

Sukeg¢irmoyon qat asagidak: ardicilligla qoyulur. ©Ovvalco (D<20 mm) t=20 sm qum-¢inqil gati,
geotekstil 500 qr/m? — membran “HDPE” t=2 mm — geotekstil 500 qr/m?, daha sonra domir-beton
t=50 sm qoyulur. “HDPE” membrani xiisusi ankerlor vasitosilo beton qurgulara biitiin perimetri boyu
mohkam baglanir. Suke¢irmayan gat qalinlig1 50 sm olmagla domir-beton tavadan ibaratdir.

Gotirici kanal yuxari byefds ¢ay aximini hidroqovsaga yonaltmak {igiin layihslondirilib. Bu kanal
hom do aximda firlanma horokoti yaradaraq dib gotirmolorini vo ¢okiintiilori suqobuledici qurgudan
uzaqlasdirir. Onun yamaclari 1:2,0 vo 1:2,5 m olub, gabion dosok — “RENO” t=23 sm, geotekstil 500
qr/m? iglonmisdir. Qurgunun sonunda domir-beton dis nozords tutulmusdur (9bilov, n.d., s. 4; Obilov,
n.d.,s. 115-118).

Sokil 3. KSES sugobuledici qurgunun plani vo uzununa kosiklori.

Sutullayici band

Sutullayict band dasqin kegon zaman ¢ay aximinin maksimum sorflorini asagi byefs tohliikosiz
Otiliriilmosini tomin edir. Bu band praktiki profilli suasiran kimi yerins yetirilib, onun suasiran hissasi
Kriger-Ofisserovun metodu ilo qurulmusdur. Hocaz ¢ayinda gézlonilmodon dasqin bas vermasini
nozors alaraq, suasiran avtomatik sutullayicisi soklinds yerins yetirilib. Suagiran bandin sol hissasi
sahil divarlarina, sag hissasi iso deformasiya tikislori vasitasilo siparli bands birlosdirilib (Sbilov,
2018).

Siparli bond

Bu band dasqin aximlarini buraxmagq, yuxari1 byefds dib gotirmalarini yuyub asag1 byefs 6tiirmak,
eloco do KSES-in isladiyi vaxt aximim sorfini nizamlamagq iigiin nozords tutulub. Is¢i baglayicilarin
harakat etdirilmasi vintli mexanizmls, tomir baglayicilar iso avtokran vasitesilo hoyata kegirilir.
Baglayicilarin tomiri vo onlarin saxlanmasi iigiin sag sahildo meydanca nozards tutulmusdur. Siparli
bond sag torofdon suasiran bando, sol torofdon iso durulducu ciba TiP 120/5 PVC-don olan
deformasiya tikislori vasitosilo birlosir (Obilov, n.d., s. 4; Obilov, s. 115-118).
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Sugqabuledici

Sugobuledici band “cib”-1 olan frontal sugdtiiron kimi yering yetirilmisdir. “Cib” dib gatirmalori
ilo doldugda yuyucu sipar galdirilir, dib gotirmalorinin qurgunun asagi byefino yuyulmasi bag verir.
Durulducunun sonunda siparlor yerlosdirilmis fasilo ilo onlar1 agib-baglamaqla durulducuda ¢okmiis
lillor yuyucu boruya, oradan asagi byefo Otiiriiliir. Yuyucu boruda cosqun axim rejimi yaranir.
Borunun sonu risberma ilo slagalondirilmisdir (9bilov, n.d., s. 4).

Basqili hovuz v SES-in sugabuledicisi

Basqili hovuzun qarsisinda zibiltutan tor qoyulmusdur. Sugobuledici sipar vintli mexanizmlo,
zibiltutan tor iso avtokranla horokoto gotirilir.

Suddyan quyu v risberma

Hidroqovsagin asagi byefino suddyon quyu vo risberma daxildir. Sudéysn quyunun timumi eni
20,0 m olmagqgla, sonunda suddyon divar nozords tutulmusdur. Kombino olunmus sudéyon quyunun
hesablanmasi verilmisdir. Risbermanin uzunlugu 15,0 m, diizbucaqli eni 24,6 m yerina yetirilmisdir.
Risberma galinlig1 t=0,75 m, B20; W6; F100 olan domir-beton tavalardan yigilmisdir. Risbermanin
sonunda domir-beton dis nozordos tutulmusdur.

Risbermanin sonu d>200 mm daslarla diizoldilorok Zabuxcay macrast ilo qarsiligh
olagolondirilmisdir.

Basqili boru komari

Bas qurgunun oxu (stvoru) ¢ay mocrasinin qabariq hissosinds yerlosdirilmisdir. Hidroqovsaq ¢ay
aximinin QSES=6,72 m?/s sorfini enerji moqsadlori ligiin gotiirlib. Hesabatlara goro, layihodo
hidroqovsagin asas qurgulari bir konstruksiyada asagidaki ardicilligla yerins yetirilmigdir (Ibad-zade,
1960, s. 26-29; SNiP 2.06.82, 1982).

Gatirici kanal enins torpaq damba ilo ¢ay aximini hidroqovsagin asas domir-beton qurgularina
yonoaldir;

sutullayict qurgu ¢ayin dagqin aximlarinin avtomatik otiiriilmasi {i¢lin suasiran bond formasinda
yerina yetirilmisdir;

ikiagirimli siparli bond siparlori tonzimlomaklo dasqin sorflarinin buraxilmasini ve yuxari byefin
dib gotirmolorindon yuyulub tomizlonmasini tomin edir; yuyucu sliizii olan frontal suqsbuledici band
“cib” ilo birlikdo c¢ay aximini energetika mogsadi ilo gotiirmoklo yanasi cibdo ¢okmiis dib
gotirmalarinin yuyulmasini tomin edir;

basqilt hovuz KSES-in suqgobuledicisi ilo birlikdo “duruldulmus” suyun basqili derivasiya boru
komorins verilmasini tomin edir;

risberma ilo birlikde suddyon quyu aximin izafi enerjisinin sondiriilmasini tomin edir;

trapesiya en kasikli aparici trakt ¢ay aximini solist formada hidroqovsaqdan uzaqlasdirtb mévcud
¢ay macrasina Otiiriilmosini tomin edir.

Derivasiyali basqili boru komori KSES binasinda yerloson 1 hidroturbine suyun verilmasini tomin
edir.

Basqili boru komaori diametri d=1800 mm, uzunlugu 4285 olan polad borudan ibaratdir.

Istismar dovriindo boru komorinin normal islomasi iiciin boru komarinin trassas1 boyu horokot
etmoyon ankerlor, siirlison dayaqlar, kompensatorlar, laz-lyuk, flanslar, kegidlor vo basqa
avadanliqlar nozords tutulmusdur. Basqili boru komorinin sonunda KSES binasinin girisinds aximi
iki turbino yonoldon polad borudan saxslonmo nozords tutulmusdur (Azerbaycan Elmi Tedqiqat
Layihe Axtarish va Energetika Institutu, 20222025, s. 20-28).

SES binasi ¢cay aximinin potensial enerjisini elektrik enerjisino ¢evirib vo onu moveud elektrik
xotting vermak ili¢lin nozards tutulmusdur. KSES-in binasinda iki hidroturbin, generator, korpiilii kran
vo basqa tolob olunan elektromexaniki avadanliqlarla yanasi, hom do dispetcer idarasi, xidmat otaqlari
va s. nazards tutulmusdur.
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Sakil 4. Hocai caymn Alxaéh KSES-binasinin eninoa kasik.

“Alxasli” KSES (Hesabi sorf 6,72 m?/s qobul edilmis vo giicii 4,86 MVt toyin olunmusdur).
Tozyiqli derivasiya borusunun diametri 1800 mm, materiali polad, uzunlugu L=4285 m
(Azerbaycan Elmi Tedqigat Layihe Axtarish va Energetika Institutu, 20222025, s. 20-28).

“Alxasli” KSES-in ol¢iilari 11,6x25x14,5 m.

“Alxasli” KSES layihosindo verilmis parametrloro uygun olaraq, hidrogiic avadanliglari
hazirlanmisdir.

Sakil 3. Hocaz caym Alxasli KSES-binasinin yenidon qurmadan sonra goriiniisii.

Su Elektrik Stansiyasinin asas gostaricilori

Tipi Frensis tipli horizontal
Giict 4.86 MVt
Basq1 hesabi 83,0m
: 3
Stansiyanin imumi giicii 4860 KVt gie(if:glesr?;?a tor gzdz;; fs
Derivasiya:
Su axinin rejimi Tozyiqli
Boru diametri 1800 mm
Material1 polad L=4285m-dir.

Derivasiya Borusu

Derivasiya borusu trassasinin baslangicinda (bas qurguda) yer sothinin miitloq hiindiirliik
qiymatlori 1359,98 metrdon (cayin bilavasito macrasi) 1269,12 metra godor doyisir, Basqili derivasiya
borusu uzunlugu 4285 m, diametri 1800 mm olan metal borudan ibaratdir vo asason yer altindan
(basdirilmis) olacaqdir (Bagirov va b., 1978).
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Natica

Mocranin tobii voziyyatina ciddi manfi tasirin olmamasi li¢lin derivasiya boru xatlori subasardan
yuxarida, cay macrasindan yuxart masafodon kegir.

Su enerji hesablamalarina asason SES-in qoyulmus giicii 4,86 MVt vo hidroaqreqatlarin optimal
say1 2 adod miioyyon olunmusdur. Generatorun f.i.9. n=0,935-dir.

Layiho icras1t miiddatindo mdveud borunun zadslonmis, istifadoyo yararsiz yerlori doyisdirilocak,
borularin miihafizosi {li¢iin iistii aciq yerlori, iist vo yan toroflori tokmo torpaqla (¢cay materiali)
ortiilocokdir. Borularin ayilmo yerlorindo domir betonla barkitms iglori gériilmslidir.

Yenidonqurulma vo istismar dovriinds ¢ay macrasinin hidromorfoloji doyisikliklorinin olmamasi
iclin macra diizlondirmos vo planlasdirma islori aparilmayacaq vo layihads nozards tutulmayib.
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Kompiiter elmlori ixtisasinda “Optimallasdirma tsullar1”
fonninin tadrisinda riyazi modellosdirmonin rolu

Xiilasa

Kompiiter elmlori ixtisasinda tadris olunan “Optimallagdirma tisullar1” fonninin todrisindo riyazi
modellogdirmonin shomiyyatli rolu asaslandirilir. Qeyd edilir ki, riyazi modellosdirmo sistemlorin
Oyronilmasinin asas vasitolorindon biridir. Ona gors do miixtalif dinamik vo iqtisadi sistemlorin idara
olunmasinda somaoraliliyin artirilmasi yollarinin miioyyon edilmasi tgiin ilk ndvbads qoyulan
problemin riyazi modeli qurulmalidir. Masalonin halli iigiin program paketlorinin istifadasi vo ya
yaradilmast da mohz bununla baghdir. Praktiki vo somorolilik baximdan optimallasdirma
mosalalarine baxilmasi vacib hesab edilir. Bunu nozors alaraq miixtalif sahoalore aid optimallagsdirma
mosalalaring baxilir va riyazi modeli qurularaq hall edilir. Baxilan masalsler ham riyazi, hom fiziki,
hom ds iqtisadi sahalori ohato edir. Rezervuarlarin samorali layihalondirilmasi masalasinin toqribi
holli iigiin C# dilindo hesablama proqrami yazilmisdir.

Acar sozlor: kompiiter elmlori, optimallasdirma iisullar, riyazi model, funksional, Didonni
masalasi, funksiyanin ekstremumu, xatti programlasdirma masalasi
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The Role of Mathematical Modeling in Teaching Subject
“QOptimization Methods” in Computer Science Specialties

Abstract

The significant role of mathematical modeling in teaching the course “Optimization Methods”
within the Computer Science specialization is substantiated. It is emphasized that mathematical
modeling is one of the primary tools for studying systems. Therefore, in order to determine ways to
increase efficiency in managing various dynamic and economic systems, it is first necessary to
construct a mathematical model of the problem at hand.
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The use or development of software packages for solving such problems is directly related to this
modeling stage. From both practical and efficiency perspectives, it is considered essential to examine
optimization problems. Taking this into account, optimization problems from various fields are
analyzed, their mathematical models are formulated, and solutions are obtained accordingly.

The considered problems cover mathematical, physical, and economic domains. To obtain an
approximate solution to the problem of efficient reservoir design, a computational program was
developed in C#.

Keywords: computer science, optimization methods, Didonni problem, extremum of a function,
linear programming problem

Giris

Hor bir faaliyyot sferasinda insan mimkiin variantlarin on optimal, yoni on samaerali olanini
se¢gmayo c¢alisir. Belo ki, texniki qurgularm layihslondirilmoesinde onlarn etibarliliginin tomin
olunmasi, fiziki maosalalorin hollinds sorf olunan enerji vo zamanm minimallagdirilmasi, iqtisadi
mosalolorin  hollindo  xorclorin  minimallagdirilmas1  ilo  yanasi, oldo olunan  golirin
maksimallasdirilmasi, dinamik sistemlorin idars olunmasi zamani verilmis mohdudiyyat sortlori
daxilindo onun arzu olunan voziyyato gotirilmasi vo s. masalalorin hoalli zorurati meydana ¢ixir. Bu
mosalalarin halli ise yalniz riyazi tisullarin tatbigi ilo miimkiin olur. Riyazi isullarmn totbiqi yolu iso
uygun riyazi modelin qurulmasindan kecir. Bundan sonra iso vacib morholo bu modellorin todqiq
olunmasidir. Bu iso optimallagdirma iisullarmin dyronilmosi zorurotini yaradir (iskandorov vo b.,
2002).

Tadgiqat

Kompiiter elmlori ixtisasi lizro tohsil alan bakalavrlar proqram tominatinin yaradilmasi ilo yanasi,
modellorin qurulmast vo onlarin tadqiqi tisullarina yiyslonmalidirlor. Ona goro do bu ixtisas iizra
“Optimallagdirma {isullar1” fonninin todrisi ¢ox vacibdir. Bu sortlo ki, praktiki masalolorin holli
zamani meydana ¢ixan ekstremum masalaloring baxilsin va onlarin riyazi modeli qurulsun, hamg¢inin
bu modellorin tadqiqi tisullar1 dyronilsin (Cheney vo Kincaid, 2023).

(Anisimova vo Vanina, 2013) isindo birdoyisenli funksiyanmn ekstremumunun zoruri vo kafi
sartlori verilir vo bazi praktiki masalalarin halling baxilir. (Quliyev vo Yusubov, 2010) vo (Golubeva,
2016) islorindo osason optimal idaro mosalalorine baxilir vo optimalliq sortlori dyranilir. (Dliyev vo
b.,2023) vo (Somiyev va b., 2024) islorindos iso optimallagdirma ilo bagli riyazi modellorin qurulmasi
vo onlarin asason toqribi hall iisullar1 sorh olunur.

Toqdim olunan igds optimallagdirma ilo bagl bazi praktiki masalalora baxilir vo onlarm hall iisulu
verilir.

1. Didoni mosalasi. Cay sahilinds 1 uzunluqlu ip vasitasilo orazi shato etmok lazimdir ki, sahasi
on boyiik olsun (sokil 1a).

Bu mosaloni riyazi olaraq asagidaki kimi ifado etmok olar: Uclar1 hor hansi a diiz xotti tizorindo
olan 1 uzunluglu ayrilar igarisinds elosini tapmagq tolob olunur ki, bu ayri ilo homin diiz xatt arasinda
qalan fiqurun sahasi an bdyiik olsun.

Sokil 1.

Masalonin riyazi modelini qurmagq {igiin baxilan diiz xatti absis oxu olaraq gotiirak vo hesab edak
ki, axtarilan oyrinin uc noqtslori koordinat baslangicina nozoron simmetrik olan A(—a;0) vo B(a;0)

noqtalorinds yerlosir (sokil 1b).
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Oyrixatli trapesiyanin sahasi vo qovsiin uzunlugunun inteqralla ifadosine asason, masalonin riyazi
modeli asagidaki kimi qurula bilor (Ryutin, 2015):
Elo y(x) oyrisi tapmal1 ki,

ya)=y@)=0 va [ i+ 3" (e =1

olduqda

I1(y)= ]l. y(x)dx —> extr .

Variasiya hesabinin izoperimetrik masalasinin hslli alqoritminoa osason tapilir ki, 2a </<rma
oldugda bu masslonin holli var vo bu oyri morkezi Oy oxu iizorinds olub (—a;0) vo (a;0)
noqtalorindon kegan ¢evra qovsiidiir:

X+ (y-y,) =R, Rzi, Yy =NR’-a’.

27

Miioyyon qurgularin, o ciimlodon rezervuarlarin layiholondirilmasindo asas masalolordon biri
material sorfinin minimuma endirilmasidir. Bu halda asagidaki sokildo mosalo alinir.

Masala 2. Hocmi V olan silindrin 6l¢iilori neco olmalidir ki, yan sathi vo {ist oturacaginin sahalori
comi minimum olsun (Mamedov vo Gasimov, 2022).

Silindrin radiusu R, hiindiirliiyii H olarsa yaza bilarik:

Sakil 2

S=S,,+S, =27RH + 7R’ (1)

V = R*H borabarliyinden tapilmis H = 22 qiymetini (1)-dos yerina yazsaq
V4

S(R) =2—V+7Z'R2
R

aliriq. Gorilindiiyii kimi tolob olunan sahoays R dayisoninin funksiyasi kimi baxmaq olar. Ona gors do
ekstremumun zaruri sortino 9sason yaza bilorik (Anisimova vo Vanina, 2013):

Vv
S’(R)=—2—V+27ZR=O vo buradan R=3/—.
R’ r

2
/ f fV
Onda H = V2:K37[—2:3K,demaliH:R=3—.
zR™ n\V V4 V4
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Misal olaraq deys bilarik ki, Sonqagal terminalinda rezervuarlar 200 m?® hacmdadir.
Ona goro do somarali layihodo onun 6l¢iilori

H:R:ﬁzg 200 4
T 3,1416
olmalidir.

Optimallagdirma masalslorinin meydana ¢ixdigi saholordon biri do iqtisadi sahadir. Burada
meydana ¢ixan 9sas masalolordon biri vasaitlorin somarali boliisdiiriilmosi moasalasidir (Anisimova va
Vanina, 2013).

Mosals 3. Miiassisonin istehsal $obasi yeni avadanliqlarin alinmasini planlasdirir ve bunun {igiin
19 m? saho vo 10 min manat vasait ayrilmigdir. Bundan slava, malumdur ki, alinmasi nazards tutulan
1-ci ndv avadanligin qiymati 1 min, 2-c1 ndv avadanligin qiymeti iso 3 min manatdir vo uygun olaraq
mohsuldarligi hor is ndvbasindos 2 vo 4 vahid artirmaga imkan verir (Mamedov va b., 2022).

1-ci név avadanlhigin bir komplektinin 6 m?, 2-ci ndov avadanhigin bir komplektinin iso 3 m? saho
tutdugunu bilorak onlar1 elo sayda almaq lazimdir ki, mohsuldarlig maksimum olsun (Panteleev vo
b., 2005).

Tutaq ki, somoraliliyin oldo olunmasi tiglin x, sayda 1-ci, x, sayda 2-ci nov avadanliq almaq

lazimdir. Onda avadanhqlarin yerlosmosi li¢lin lazim olan saho 6x, +3x,, lazim olan vasait iso

x+3x, olar. Ona goro do aliriq ki, x, vo x, asagidak: boraborsizliklor sistemini 6doyir:

6x, +3x, <19,
2)
x, +3x, <10.
Bu halda mshsuldarligin artimi
S (x,x,) =2x, +4x, 3)

funksiyasi ils ifads olunacagq.
Demoli, x, 20, x, >0 vo tam adod olmaqla (2) sorti daxilinds (3) funksiyasinin maksimumunu

tapmaq lazimdir.
Masalonin handasi tasviri Sokil 3-doki kimi olur vo buradan goriiniir ki, (3) moagsad funksiyasi
maksimum qiymotini x, =1, x, =3 olduqda alir (Mommadov vo Babayev, 2012).

6x,+3x,=19

/

I
1
i
1
i
i
1

(]
‘s
7]
[
(=)
~
oo
o
S
H

Sokil 3.

Demoli, maksimal mohsuldarliq oldo etmok {i¢lin miiassiso bir adad 1-ci, i¢ adad 2-ci ndv
avadanliq almalidir.
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Natica

Bu tip mosololor tam ododli xotti programlasdirma masalolori adlanir vo osason iqtisadi
mosalalarin hallinds meydana ¢ixir.

Problemin aktualligl. Masolonin aktualligi onunla baghdir ki, proseslorin somoroli idare
olunmasinda riyazi iisullarin totbiqi zamani homin prosesin riyazi modelinin qurulmast miithiim
morholslordon biridir. Sonraki asas marholo optimallasdirma masalasinin qoyulusu vo hall iisullarinin
Oyronilmosidir. Ona goro do “Kompiiter elmlori” ixtisasi {izra tohsil alan bakalavrlarin proseslorin
riyazi modelinin qurulmasi vo mosalonin halli ii¢iin proqram tominatinin yaradilmasi bacariglarina
malik olmalar1 ¢ox aktualdir.

Problemin elmi yeniliyi. Moqalodo uygun ixtisaslarda “Optimallagdirma iisullar1” fonninin
todrisi mosalasi osaslandirilir vo niimunovi misallara baxilir. Baxilan masalslordon birinin toqribi
hallinin C# dilinds program1 yazilmigdir.

Problemin praktiki shamiyyati va tatbiqi. Moqgalods baxilan texniki vo iqtisadi sahado meydana
¢ixan optimallagdirma masalalorinin halli tisullar1 vo yazilmis hesablama proqrami praktikada rast
golina bilon digor masalalorin hollinds istifado oluna bilar.
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Research of Solar Energy Installations in High-Temperature and
Low-Temperature Processes

Abstract

Solar energy is an important, clean, cheap, and abundantly available renewable energy. It is
received on Earth in cyclic, intermittent, and dilute form with very low power density, 0 to 1 kW/m2.
Solar energy received on the ground level is affected by atmospheric clarity, degree of latitude, etc.
For design purpose, the variation of available solar power, the optimum tilt angle of solar flat plate
collectors, and the location and orientation of the heliostats should be calculated. Many renewable
energy technologies today are well developed, reliable, and cost competitive with the conventional
fuel generators.

Solar furnaces (SFs) are primarily used as tools for high-temperature research of materials and
processes. In particular, given that higher temperatures are achieved at the focal point of a solar
furnace than in an electric arc or oxyacetylene flame, SFs have been used to experiment with using
solar radiation to weld metal structures in orbital spaceflight conditions. The welded joints proved to
be stronger than the original steel. Under certain conditions (gas atmosphere), welding has also been
extended to non-metallic materials (refractory oxides, ceramics, etc.). SFs are also used for melting
quartz and other refractories. Even in relatively small SFs with a 2-meter diameter spotlight mirror
and a 2.5 x 3-meter heliostat, temperatures of 2000-2600°C are achieved.

The most efficient use of solar energy is to heat the refrigerant in solar power plants (SPPs) using
solar collectors (SCs), whose efficiency can reach 80% (evacuum tube SCs). An absorption chiller is
a compressor-less refrigeration unit that generates cold using hot water, solar energy, steam, or natural
gas combustion. This heat is primarily waste heat, which is typically dissipated into the atmosphere
through a system of cooling towers.

Keywords: renewable energy, solar furnaces, temperature, solar radiation, flat-plate collectors,
absorption, chillers, solar air conditioner
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Yiiksok v asagi temperaturlu proseslords giinos
enerjisi qurgularmin tadqiqi

Xiilasa

Glinos enerjisi vacib, tomiz, ucuz vo bol migdarda mdvcud olan barpa olunan enerji noviidiir. Yer
kiirasindas tsiklik, araliq vo durulagdirilmis formada 0-dan 1 kVt/m2-5 qadar ¢ox asagi enerji sixlig1
ilo gobul edilir. Yer soviyyosindo gobul edilon giinos enerjisi atmosfer soffafligindan, enlik
doracosindon vo s. tasirlonir. Dizayn mogsadilo movcud giinos enerjisinin doyismaosi, giinos diiz
16vhali kollektorlarinin optimal ayilma bucagi, heliostatlarin yeri va istiqamati hesablanmalidir. Bu
giin bir ¢cox borpa olunan enerji texnologiyalar1 yaxsi inkisaf etmis, etibarlidir vo snenavi yanacaq
generatorlart ilo raqabat aparir.

Giinoas sobalar1 (GS) asason materiallarin vo proseslorin yiiksok temperaturlu todqiqgati tigiin alot
kimi istifado olunur. Xiisusilo, giinos sobasinin fokus noqtoasindo elektrik qovsii vo ya oksiasetilen
alovuna nisboton daha yiiksok temperatur olds edildiyini nozars alsaq, GS-lar1 orbital kosmik ugus
soraitindo metal konstruksiyalar1 qaynaq etmak {igiin giinas radiasiyasindan istifads etmoklo tocriibo
aparmaq {lg¢iin istifado edilmisdir. Qaynaglanmis birlogsmolorin orijinal poladdan daha mohkom
oldugu siibut edilmisdir. Miioyyan sortlor altinda (qaz atmosferi) qaynaq qeyri-metal materiallara
(odadavamli oksidlor, keramika va s.) da totbiq edilmisdir. SF-lor homginin kvars vo digor odadavamli
materiallarin oridilmasi tigiin do istifado olunur. Hoatta 2 metr diametrli projektor giizgiisii vo 2,5 x 3
metrlik heliostat olan nisbaton kicik SF-lords belo 2000-2600°C temperatur sldo edilir.

Glinos enerjisindon on somorali istifado, somoraliliyi 80%-a ¢ata bilon giinas kollektorlar1 (SC)
(evakuum borusu SC) istifado edorok giinos elektrik stansiyalarinda (SPP) soyuducu maddonin
qizdirilmasidir. Absorbsiya soyuducusu, isti su, giinos enerjisi, buxar vo ya tobii qazin yanmasi ilo
soyuq istehsal edon kompressorsuz soyuducu qurgudur. Bu istilik asason tullanti istiliyidir vo adoton
soyutma qiillolori sistemi vasitasilo atmosferas yayailir.

Acgar sozlor: barpa olunan enerji, giinas sobalari, temperatur, giinag radiasiyasi, diiz lovhali
kollektorlar, udma, soyuducular, giinag enerjisi il islayan kondisioner

Introduction

Current trends in energy development, both globally and domestically, are aimed at energy
conservation and efficient use of energy resources. One approach is the implementation and
improvement of technologies using renewable energy sources (RES) (Fransson Wilberg, 2022). Who
invented the absorption refrigeration machine and when? The inventor of the absorption refrigeration
machine and the first refrigerator in the traditional sense was Bavarian engineer Carl von Linde. In
1871, he used a cooling system of his own design at the Spaten brewery in Munich to ensure the
production and storage of beer during the summer. The refrigerant was dimethyl ether, or ammonia.
How did the first refrigeration machine work? A steam pump, with its piston moving downward,
extracted ammonia from the evaporator, and with its piston moving upward, returned the working
fluid to the condenser (International Renewable Energy Agency (IRENA), 2023). Here, the gas was
compressed, releasing thermal energy and returning in liquid form to the evaporator, where the
process was repeated. The most promising RES is solar energy, which offers several advantages,
including inexhaustibility, environmental friendliness, ubiquity, and the ability to be converted into
both electrical and thermal energy. Distilled water is most often used as a refrigerant in absorption
chillers, and a lithium bromide solution is used as an absorbent (Petrov, 2017). Solar refrigeration:
Power consumption: 2,500 watts, output: 60,000 watts of cooling. So, as you can see, absorption
chillers do not use electrical energy to produce cold; in fact, they allow the use of, so to speak, free
energy that was previously unused by the facility.

This feature makes absorption chillers indispensable at enterprises and facilities where at least
one of the following applies (Bouchouicha et al., 2016):
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there is a limit on the amount of electricity supplied to the facility;

there is excess heat generation during the production cycle;

the facility uses a cogeneration power plant to generate electricity and hot water.

In addition, absorption chillers offer a number of advantages over other systems (Jure & Zvonimir,
2010). The main advantages of absorption chillers: The ideal solution for creating a trigeneration
system at an enterprise. A trigeneration complex is a system that today allows for a minimal reduction
in the cost of electricity, hot water, heating, and cooling for an enterprise by using its own
cogeneration power plant in conjunction with an absorption chiller;

a long service life of up to 20 years before the first major overhaul;

low cost of generated cold, which is generated almost free of charge, since absorption chillers
simply utilize excess heat;

reduced noise and vibration levels due to the absence of compressors with electric motors,
resulting in quiet operation and high reliability;

Research

The use of refrigeration/heating units with a direct-fired gas generator eliminates the need for
boilers, which are required in conventional installations. This reduces the initial cost of the system
and makes absorption chillers competitive with conventional systems that use boilers and chillers;
ensuring maximum energy savings during peak load periods. In other words, by not consuming
electricity to produce cooling/heating, absorption chillers do not overload the facility's electrical grid
even during peak loads (Losyuk, 2000);

Can be integrated into district steam systems with an efficient dual-effect refrigeration unit;

Load sharing is possible under conditions of maximum cooling performance. The unit handles
critical cooling loads with minimal power consumption by using coolers with a direct-acting flame
gas generator or a steam-heated generator;

As is well known, solar thermal systems have a number of drawbacks related to the periodicity of
solar radiation both throughout the year and throughout the day, the random nature of its influx, and
the potential mismatch between the required thermal energy and the level of incoming solar energy
(Nitkiewicz & Sekret, 2014).

A solar thermal system combines solar energy with a traditional fossil fuel-based source. To
maximize fuel savings, it is necessary to coordinate the solar energy input and consumption patterns
after its conversion.Enables the use of lower-power emergency generators, as the energy consumption
of absorption refrigeration units is minimal compared to electric refrigeration units; Ozone-friendly,
does not contain ozone-depleting refrigerants. Cooling is performed without the use of chlorine-
containing refrigerants; the overall environmental impact is minimized, as the consumption of
electricity and gas, which cause the greenhouse effect and, consequently, global warming, is reduced
(Lund & Mathiesen, 2009). An absorption refrigeration machine (also known as a lithium bromide
absorption refrigeration machine, absorption chiller, or ABRM) is an industrial refrigeration unit
designed to extract and remove excess heat and maintain a predetermined optimal temperature and
thermal conditions during the operation of various types of production equipment, process devices,
tools, tooling, and industrial processes associated with increased thermal loads. Various solutions,
such as lithium bromide (LiBr) in water, serve as the absorbent (Deng et al., 2019).

Operating Principle

In the diagram, Figure 1, of a lithium bromide absorption refrigeration unit, the cooler consists of
two chambers. The upper chamber is the generator (AT). This is the hot chamber with relatively high
pressure. The lower chamber is the evaporator (VD) and absorber (AB). This is the cold chamber
with very low pressure (2 mbar).

Under the influence of heat (HM), water vapor (refrigerant) is released from the lithium bromide
solution in the generator. This vapor is transferred to the condenser. The water vapor condenses,
transferring heat to the water in the cooling circuit (KiiW). The cooled water enters the evaporator
through line 5, where it boils at a low pressure of +6°C and absorbs heat from the chiller-fan coil
circuit (KW) (Mateu-Royo et al., 2018).
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Figure 1. Solar refrigeration system.

The VD pump pumps water to the nozzles, which facilitates more intensive heat exchange. In
other types of ABRM, the cooled circuit is not sprayed, but immersed in a refrigerant bath. The
remaining concentrated lithium bromide solution passes through line 1-2 through the solution heat
exchanger/water seal WT1 into the absorber (McKinney & Schoch, 1998). To improve absorption,
the solution is sprayed by nozzles and absorbs water vapor from the evaporator. The absorption
process is associated with the release of heat, which is removed by the cooling circuit KiW in the
AB absorber. The resulting water and lithium bromide solution is pumped through lines 3-4 to the
generator via the WT1 regulator/heat exchanger, and the cycle repeats (Rezaei et al., 2009).

Conclusion

The combined system can operate in several modes. If there is sufficient incoming solar radiation,
a large amount of thermal energy can be accumulated (Polo, 2015). The coolant temperature will
meet the consumer's requirements, allowing it to be supplied directly to the consumer. The demand
for thermal energy will be fully met by solar radiation.

If solar radiation is insufficient, the coolant temperature will be lower, preventing it from being
supplied directly to the consumer. The use of solar energy for cooling and air conditioning was first
posed in 1889 by the English scientist Tellier. He proposed a simple "hot box" solar system with an
ammonia solution, in which the ammonia would be brought to high pressure and used for cooling. In
1938, the English scientist A. More proposed a design for an absorption refrigeration machine using
hydrogen as fuel, produced by water electrolysis using thermocouples heated by solar energy.
Currently, research into solar cooling is being conducted in two directions:

Development of solar air conditioning systems;

Development of solar household refrigerators for intermittent and continuous operation.
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Structural Elements of Shell-and-Tube Heat Exchangers

Abstract

Shell-and-tube heat exchangers are among the most widely used and versatile types of equipment
in industrial heat engineering due to their high reliability, mechanical strength, and adaptability to a
broad range of operating conditions. They are extensively applied in petrochemical, energy,
metallurgical, chemical, and heavy industries, where processes often involve high pressures, elevated
temperatures, corrosive media, and significant heat loads. This study presents the structural principles
of shell-and-tube heat exchangers, examines their main components and functional interactions, and
discusses the influence of design features on heat transfer efficiency, hydraulic resistance, and
mechanical stability. Special attention is given to the classification of shell-and-tube heat exchangers
according to TEMA standards, including fixed tube sheet, floating head, U-tube, and kettle-type
reboiler designs. The advantages, limitations, and fields of application of each structural type are
analysed. The paper emphasizes that the optimal selection of exchanger configuration, materials, and
internal elements such as baffles is a critical engineering decision that directly affects operational
safety, service life, and energy efficiency.
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GoOvda-boru istilikdayisdiricilorinin struktur elementlari
Xiilasa

Govdo-borulu istilikdayisdiricilor yiiksok etibarliligi, mexaniki mohkomliyi vo genis omoliyyat
sortlorino uygunlasma gabiliyyati sayasindo sonaye istilik texnikasinda an genis yayilmis vo universal
aparat novlorindon biridir. Bu qurgular yiiksok tozyiq, yiiksok temperatur, korroziv miihitlor vo bdyiik
istilik yiiklori ilo xarakterizo olunan proseslorin {iistiinliik toskil etdiyi neft-kimya, energetika,
metallurgiya, kimya vo agir sonaye sahoalorindos genis sokildos tatbiq olunur. Toqdim olunan tadqiqatda
govda-borulu istilikdayisdiricilorin konstruktiv prinsiplori sorh edilir, onlarin osas elementlori vo
funksional qarsiliqhi olagolori tohlil olunur, homg¢inin konstruktiv xiisusiyyatlorin istilik 6tiirmo
somaraliliyino, hidravlik miigavimato vo mexaniki dayaniqliga tosiri arasdirilir. Magalodo TEMA
standartlarina asason govdo-borulu istilikdoyisdiricilorin tosnifatina, o climlodon sabit boru 16vhali,
tizon bagliqli, U formali borulu va kettle tipli reboiler konstruksiyalarma xiisusi diqqat yetirilir. Hor
bir konstruktiv tipin {istlinliiklori, mohdudiyystlori vo totbiq saholori tohlil edilir. Maqalodo
istilikdoyisdiricinin konstruksiya tipinin, material se¢iminin vo arakosmolor kimi daxili elementlorin
optimal miioyyonlosdirilmasinin istismar tohliikosizliyino, aparatin xidmot miiddstino vo enerji
somaraliliyine birbasa tosir gdstoron miithiim miithandis gorari oldugu vurgulanir.

Acar sozlar: govda-borulu istilikdayisdirici, istilik otiiriilmasi, TEMA standartlari, termal
uzanma, arakasmoalar, sanaye istilik texnikasi, enerji somoraliliyi
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Introduction

Shell-and-tube heat exchangers are considered one of the most widely used and versatile types of
equipment in industrial heat engineering (Chukwudi & Ogunedo, 2018). Owing to their ability to
operate reliably over long periods under conditions of high pressure, high temperature, corrosive
environments, and large heat loads, these units are used as key technological components in the
petrochemical, energy, metallurgical, chemical, and heavy industry sectors.

Research

The main advantages of this type of heat exchanger are their adaptability to a wide range of
operating conditions, high mechanical strength, and a flexible structural design that facilitates
maintenance and servicing (Marzouk et al., 2023).

A shell-and-tube heat exchanger is constructed on the basis of a tube bundle consisting of
numerous tubes placed inside a cylindrical shell. In this unit, heat exchange takes place between two
main flow zones (Costa & Queiroz, 2008):

1. The first heat carrier flows inside the tubes (tube side), while the second heat carrier flows along
the outer surface of the tubes within the shell (shell side).

2. The two media do not mix directly with each other; heat transfer occurs solely through the tube
walls. This design principle ensures safe operation and increases the performance of the unit due
to the large available heat transfer surface area.

Shell Fluid Tube Fluid
Outlet Shell Outlet

Tube Sheet

Tube Sheet

Shell Fluid
Spacer Inlet Tube Fluid

Tie Rod Plate
and

Inlet

Shell and Tube Heat Exchanger Parts

Figure 1. Cross-sectional diagram of a shell-and-tube heat exchanger.
Source: All Info ChE, n.d.).

In the cross-sectional diagram of a typical shell-and-tube heat exchanger (Figure 1), the following
main components can be clearly identified:

o Shell — the outer cylindrical casing,

o Tube bundle — the primary heat transfer elements,

o Tube sheet — the structural plate in which the tubes are fixed,

» Baffles — elements that change the flow direction on the shell side and intensify heat transfer,
Inlet/Outlet nozzles — inlet and outlet connections for both working fluids,
Channel head / bonnet — the header section where the tube-side flow is distributed.

The functional interaction of these components determines the heat transfer efficiency, hydraulic
resistance, and mechanical stability of the unit.
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Table 1.2.
Main structural components and their functions.
No. Component Function and characteristics Typlcz.ll
materials
The main pressure vessel enclosing the Carbon steel,
1 Shell entire tube bundle. The shell-side fluid stainless steel,
flows through this section. nickel alloys
The primary heat transfer surface. Can be ggﬁﬁ:g’s steel
2 Tubes straight, U-shaped, or of other . ’
. titanium,
configurations.
Inconel
Thick metal plates that fix the tubes in Same as tube
3 Tube sheets material or
place and separate the two pressure zones. .
compatible alloy
Direct the shell-side flow, increase Carbon steel
4 Baffles turbulence, and enhance the heat transfer . ’
. stainless steel
coefficient.
5 Tie rods & spacers Secure the bafﬂés tq qach other and tg the Steel
tube bundle, maintaining proper spacing.
6 Stationary head / Provides inlet and outlet for the tube-side Steel
Channel fluid (Types A, B, C, N).
Completes the rear side of the tube bundle
7 Rear head (fixed, floating, or U-tube types). Steel
2 Channel cover, Shell | Close the heads; can be removed for Steel
cover cleaning and maintenance.
9 Nozzles Pipe connections for fluid inlet and outlet. | Steel
10 Partition plates Dlre(.:t the fluid inside the head to create Steel
multi-pass flow arrangements.

Source: Silaipillayarputhur & Khurshid, 2019.

The structural configuration of shell-and-tube heat exchangers is determined by the method of
attaching the tube bundle to the shell and the mechanism used to compensate for thermal expansion
(Arani & Moradi, 2019). These features define the level of thermal stresses acting on the unit,
maintenance possibilities, and operational safety. For this reason, within the framework of TEMA
(Tubular Exchanger Manufacturers Association) standards, shell-and-tube heat exchangers are
classified into several main design types (Ravagnani & Caballero, 2007).

1. Fixed Tube Sheet

In this type, the tube sheets are welded directly to the shell, and the design is considered the
simplest and most economical from a mechanical standpoint. However, due to differences in the
coefficients of thermal expansion between the tubes and the shell, significant thermal stresses may
develop under large temperature differences (Abdelhamid et al., 2022). Therefore, fixed tube sheet
heat exchangers are generally recommended for processes with relatively small temperature
differences (typically < 50-70 °C).

2. Floating Head

In this design, the rear tube sheet is free to move, allowing safe compensation of thermal
expansion between the tube bundle and the shell. Floating head heat exchangers are regarded as one
of'the most reliable solutions for high-pressure and large temperature-difference applications (Ahmad
et al.,, 2017). In addition, the ability to easily remove the tube bundle significantly simplifies
maintenance and mechanical cleaning operations.
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3. U-Tube

In this type, the tubes are bent into a U-shape and attached to only one tube sheet. As a result,
thermal expansion of the tube bundle is inherently accommodated without the need for additional
mechanisms. Although U-tube heat exchangers are structurally simple and economical, mechanical
cleaning is relatively difficult due to the curved shape of the tubes (Patel & Parekh, 2015).

4. Kettle-Type Reboiler (Kettle Reboiler)

Kettle-type heat exchangers are primarily designed for shell-side boiling processes. This
configuration provides a large vapor space and ensures stable boiling conditions for the liquid. Kettle
reboilers are among the most commonly used reboiler types in petrochemical and distillation
processes (Hanifzadeh, 2025).

TEMA standards systematically regulate the design, material selection, mechanical strength, and
safety requirements of heat exchangers. In industrial practice, the most commonly applied TEMA
classes are as follows (Tulukkanam, 2024):

* TEMA R — for petroleum and heavy industry applications,

* TEMA C — for general industrial applications,

* TEMA B — for the chemical industry.

Typical design dimensions include tube diameters of 19-25 mm, while tube lengths are usually
selected within the range of 1.8—6 m (up to 12 m in special designs). Baffle configurations include
single-segmental, double-segmental, disc-and-doughnut, rod baffles, and other modern design
variants.

The high reliability, large heat transfer surface area, and maintenance-friendly design of shell-
and-tube heat exchangers make them indispensable technological units for heavy industry (Kumar et
al.,, 2025). The selection of the optimal design type is based on considerations such as process
temperature level, pressure, fouling tendency, corrosion risk, and maintenance requirements. This
engineering decision is one of the key factors that directly determines the service life and energy
efficiency of the equipment.

Conclusion

Shell-and-tube heat exchangers represent one of the most reliable and versatile solutions in
industrial heat engineering. Their widespread use across petrochemical, energy, metallurgical,
chemical, and heavy industry sectors is primarily due to their ability to operate safely and efficiently
under high pressures, high temperatures, corrosive environments, and large thermal loads. The
fundamental design, based on the separation of shell-side and tube-side flows by solid tube walls,
ensures operational safety while providing a large effective heat transfer surface.

The structural configuration of shell-and-tube heat exchangers—particularly the method of tube
bundle attachment and thermal expansion compensation—plays a decisive role in determining
thermal stresses, maintenance accessibility, and overall operational reliability. In this context, TEMA
standards provide a systematic framework for classifying designs, selecting materials, and ensuring
mechanical strength and safety. Fixed tube sheet, floating head, U-tube, and kettle-type reboiler
designs each offer distinct advantages and limitations, making them suitable for different process
conditions.

Ultimately, the optimal selection of a shell-and-tube heat exchanger design must consider process
temperature and pressure, fouling and corrosion tendencies, and maintenance requirements. A well-
founded engineering choice directly influences the equipment’s service life, energy efficiency, and
long-term operational performance, reinforcing the importance of rigorous design standards and
careful application-specific analysis.
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Optimization of the Operating Parameters of Steam-Gas Turbines

Abstract

In recent times, interest in the energy sector in our country has been increasing. One of the main
reasons for this is that our country's energy potential is showing itself with an increasing graph against
the background of investments made by our country in energy production for both domestic
consumption and the foreign market. Along with renewable energy sources, interest in traditional
energy production areas has increased significantly in recent years. An example of this is the
reconstruction of the newly commissioned 1280 MW Azerbaijan Thermal Power Plant and the
construction of new power units. Steam-gas plants are important parts of modern energy systems in
terms of high profitability, rational use of fuel, and renewal of environmental indicators. The
efficiency of the plants depends on the optimality of temperature, pressure, flow, and loading regimes.
The inlet temperature of the gas turbine, the compression level (degree), heat exchange in the steam
generator, steam parameters, and condensation regime determine the useful work coefficient. In the
article, the improvement of regime parameters is studied using thermodynamic and exergy
approaches, the main sources of energy and exergy losses are identified, and optimal work areas are
formed. Optimized parameters reduce fuel consumption, increase electricity generation, minimize
equipment loading, and increase operational reliability, which is of practical importance in terms of
increasing energy efficiency and minimizing environmental impact. At the same time, the results
obtained make a significant contribution to flexible management of energy systems, ensuring long-
term sustainability, reducing maintenance costs, and ensuring stable operation of facilities in an
environment of changing load schedules. This approach creates broad opportunities in the modern
industrial environment for improving regional energy security and continuously increasing economic
efficiency.

Keywords: steam—gas power plant, operating parameters, optimization, exergy analysis, energy

efficiency
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Buxar-qaz turbinlarinin rejim parametrlotinin optimallasdirlmasi

Xiilasa

Son dovrlords 6lkomizds enerji sektoruna maraq getdikco artmaqdadir. Bunun osas sobablorindon
biri 6lkomizin hom daxili istehlak ii¢iin enerji istehsali, hom do xarici bazar iigiin etdiyi investisyalar
fonunda enerji potensialimiz getdikco yiiksolon qrafik ilo Oziinii gostorir. Borpaolunan enerji
monbolori ilo yanasi son illords anonovi enerji istehsali sahalorino maraq ciddi sokildo artmigdir. Buna
misal olaraq yeni istifadoyo verilmis 1280 MVt giiciindo Azarbaycan IES-nin rekonstruksiyasi vo
yeni enerji bloklarmin tikintisi nlimuna gostors bilorik.
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Buxar-qaz qurgular1 yiliksok sorfolilik, yanacaqdan rasional istifado vo ekoloji gostoricilorin
yenilonmasi baximdan miiasir enerji sistemlorinin vacib hissolorindondir. Qurgularin somoraliliyi
temperatur, tozyiq, axin vo yiikklonma rejimlorinin optimalligindan asilidir. Qaz turbininin giris
temperaturu, sixilma soviyyesi (dorocosi), buxar generatorunda istilik miibadilesi, buxarin
parametrlori vo kondensasiya rejimi faydali is omsalini miioyyaonlosdirir. Moqalado rejim
parametrlorinin tokmillogdirilmasi termodinamik vo ekserji yanagsmalarla todqiq olunur, enerji vo
ekserji itkilorinin osas qaynaqglar1 miioyyon edilir vo optimal is saholori formalagdirilir.
Optimallagdirilmis parametrlor yanacaq sorfiyyatinin soviyyosini asagi salir, elektrik istehsalinin
soviyyesini ¢oxaldir, avadanliglarin yiiklonmesini minimuma salir vo istismar etibarliligin
geniglondirir, enerji somaraliliyinin artirtlmasit vo otraf miihito tosirin minimuma endirilmasi
aspektindon praktik ohomiyyot kosb etmokdodir. Eyni zamanda, oldo edilon noticolor enerji
sistemlorinin ¢evik idaro edilmosino, uzunmiiddotli dayanigligin tominino, texniki xidmot
mosraflorinin azaldilmasina vo doyison yiik grafiklori miihitinde qurgularin sabit caligmasinin tomin
edilmosino miihiim téhfo verir. Bu yanagma regional enerji tohliikasizliyinin tokmillosdirilmasine vo
iqtisadi somoraliliyin miitomadi artirilmasina miiasir sonaye miihitinds genis imkanlar formalagdirir.

Acar sozlar: buxar-qaz qurgusu, rejim parametrlori, optimallasdirma, ekserji analizi, enerji

samaraliliyi
Giris

Buxar-qaz qurgular1 miiasir enerji istehsalinda hom elektrik enerjisinin kiitlovi istehsalini, hom da
yanacagin olverisli istifadosini sorait yaradan aparici texnologiyalardir. Qlobal enerji tolobinin
¢oxalmasi vo ekoloji toloblorin agirlagsmasi enerji ¢evrilmasinin somorsliliyini ¢oxaltmaq va tullanti
emissiyalarininin miqadarii asagi salmaq ehtiyacini aktuallagdirmisdir. Buxar-qaz dovrlorinin
inteqrasiya edilmis ¢alismast vo termodinamik parametrlorinin optimallagdirilmast enerji
somaraliliyinin saviyyasinin ¢oxaldilmasinda asas amillordandir.

Mexanizmlorin performansi qaz turbinlorinin giris temperaturu, sixilma doracasi, buxar
generatorunun istilik prosesi, buxarin tozyiq vo temperaturu vo kondensasiya miihitindon birbaga
asilidir. Rejim parametrlorinin diizgiin seg¢ilmosi faydali is omsalini yiiksoldir, avadanliglarin
mexaniki va istilik yiiklonmasinin soviyyasini asagi salir vo xidmat miiddatini uzadir.

Magqalado rejim parametrlorinin optimallasdirilmasi termodinamik vo ekserji yanagmalar osasinda
todqiq edilir. Mogsad enerji vo ekserji itkilorinin monbolorini miioyyanlosdirmok, optimal is
saholorini miioyyon etmok vo amoliyyat somorsliliyini ¢oxaltmaqdir. Naticalor yanacaq sarfiyyatinin
asagl salinmasi, elektrik enerjisi istehsalinin ¢oxaldilmasi vo otraf miihit tosirinin minimuma
endirilmasi aspektindon zoruridir.

Tadgiqat

Azorbaycanda buxar va qaz turbinli stansiyalar enerji istehsalatinda chomiyyatli yer tutur. Bu nov
yeni istilik elektrik stansiyalarinin istifadosinin iistiinliik toskil etmosi homin stansiyalarin texniki
baximdan inkisaf etdirilmasinin naticosidir. Bu da osas olaraq texniki—iqtisadi gostoricilorin daim
tokmillesdirilmasi, enerji vahidine diigon yanacagin saviyyasinin asagi salinmasi vo qiymatin sarfoli
olmasi il izah edilir (Abdullayev vo b., 2013; Britannica, n.d.). Hazirda 6lkomizin enerji sahasinda
yiksok faydaliligla istismar edilon buxar—qaz qurgulu “Simal” ES xiisusi ¢okiya sahibdir. “Simal”
Elektrik Stansiyasinin birinci morhoalosi 1988-ci ilds, ikinci morhoalosi iso 1998-ci ildo tam yararsiz
hala diisdiiylindon istismardan ¢ixarilmisdi. “Simal-1" Elektrik Stansiyasinin yaradilmasina
investisiyanin colb edilmasi Prezident Heydor ©Oliyevin tosobbiisii ilo 1998-ci ildo onun Yaponiyaya
isgiizar sofora getdiyi zaman bag vermisdir. Stansiyalarin vahid morkozdon idars edilmasi mogsadilo
idaraetmonin Morkozi binasinda vahid dispetcer morkozi formalasdirilmisdir. “Simal-1" vo “Simal-
2” Elektrik Stansiyalarinin macmu enerji mohsuldarligi illik 6,0 milyard kilovat-saata yaxindir.

Stansiyada Yaponiyanin “Mitsubishi” sirketinin istehsali olan qaz vo buxar turbinlori istismar
edilir (Abdullayev va b., 2013). Qaz turbin aqreqatinin giicii 267 MVt, buxar turbin aqreqatinin giicii
isa 138 MVt-dir. Stansiyada 560 MVt giiciindo elektrik generatoru vasitosilo bozi komokgi
mexanizmlor qurasdirilmisdir. “Simal” ES Azorbaycanin enerji istehsali sahosindo miiasir vo
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ohomiyyatli stansiya oldugu ii¢iin onun is prinsipinin todqiqi aktualdir. “Simal-1" ES-do qurulmus
buxar—qaz qurgusunun giici 400 MVt-dir. Qaz turbin qurgusunun faydali giicii turbin vo
kompressorun axin sahoalorindoki aecrodinamik gdstaricilordon do bilavasito asilidir. Belo ki, turbin vo
kompressordaki aerodinamik itkilorin migadarinin asagi olmasi gaz turbininin faydali giiciiniin
soviyyosini ¢oxaldir. ©lagolondirilmis buxar—qaz qurgularinin faydaliliginda buxar tsiklinin faydal
giiciiniin hissasini buxarim birincil parametrlorini yiiksaltmakls, son parametrlori asag1 salmagqla vo
kondensatordaki tozyiqi optimal olaraq sabit saxlamagla yiiksaltmok miimkiindiir.

Kondensatordaki tozyiq ise soyuducu suyun kondensatora girig-¢ixis temperatur doracosindan, o
ciimlodon, kondensatordak: istilik miibadilosi prosesinin sixhigindan asilidir. Istilik miibadilosi
prosesinin intensivliyi forqli yollarla — damecili kondensasiya, istilik miibadilo sothlorinin
profillonmosi va s. vasitasilo aldo olunur (Dick, 2015; Kostyuk vo b., 2008). Isds geyd edilonlor vacib
geydo alinarag, BQTQ-nin tsiklinin faydaliligina tosir gostoron niianslardan kondensatorun
xarakteristikalarinin tasirini doyarlondirmok magsadilo qutu kondensatorun tocriibi doyorlors dayanan
rejim xarakteristikalar1 tohlil olunur. Nozordon kegirilon qutu formali kondensator son zamanlarda
xarici firmalar torafindon buxar—qaz bloklarinda totbiq olunmusdur (Britannica, n.d.).

Faydali i omsalinin (1) vakuum tozyiqi (p - vac)
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IES-do  kondensatorun  funksiyasi turbinin sonuncu tobogosindon  ¢ixan  buxari
kondensatlagdirmaqgla somorali vakuum yaratmaqdan vo o climlodon, vakuumu ejektorlar ilo
saxlamaqdan ibarstdir. Bundan olavo olaraq qeyd etmok lazimdir ki, baypas funksiyasinda da
islonmis buxar kondensatora verilorok homin hissodo kondensatlasir. Adi qayda {lizro buxar
kondensatlasarkon ayrilmis buxarlanma istiliyi boru dostosinin i¢i vasitasilo axan soyuducu su
torafindon gobul olunur (Giilen, 2019).
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Hor bir boru dostasinin ortasinda deaerasiya hissosi vardir. Bu zona sizilan havani vo buxarla
gaolon asag1 miqdarda kondensatlagmayan qazlar1 bir-birinden ayirmagq tigiin istifade olunur. Todqiq
edilon qurguda iki odod kondensatordan istifado edilir. Kondensatorlar basliq hissalori ilo birlikdo
turbino méhkom sokilda birlasdirilir. Turbindan ¢ixarilan islonmis buxar seli kondensatora horizontal
sokilda istigamotlonir. Kondensatora otiiriilon dovran suyu seli iso turbinin oxuna paralel formada
horakat edir (Kanaev vo Korneev, 2004). Todqiq olunan kondensatorun konstruktiv xarakteri onun
sothinin qutu formasinda olmasidir. Qutu formali konstruksiyada hor hocmds istilik miibadilasi
optimal gedir. Nasazliq voziyyatindo kondensatorun borularindan su buraxarsa, itkilori dayandirmaq
ticiin kondensatora soyuq suyun otiiriilmasinin garsisi alinir. Dovran suyu kondensatora iki kegiddon
yonlondirilir. Giris birlosmolori ilo 6n su kamerasina daxil olur vo birinci kegidin borularindan
kegorok geriyo dogru yonalir, oks istigamatdo ikinci keg¢idin borularindan kegir. Arxa su kamerasina
catdigdan sonra dovran suyu ¢ixis birlogsmoalorinin komoyi ilo xaric olur. Kondensatorun borularmin
materiali paslanmayan poladdan vo yaxud titan materialdan hazirlanir. Kondensatorun hava ¢ixist
soraitindo kondensat qazla tomasda olur.

Avadanligi korroziyadan qorumaq moagsadilo kondensatin daxilinds oksigenin migdarini minimal
doracado sabit formada saxlamaq miitlogdir. Deaerasiya hadisosi horizontal boru dostosindo yaranir.
Buxar horizontal boru dostasine asag1 hissoden otiiriilorak boru dastasinin iizari ilo axan kondensati
isidir vo onu deaerasiya edir. Bu vaxt kondensatdan oksigen vo digor holl edilmis qazlar xaric olunur
(Lapte vo b., 2011). Nominal prosesdo BQQ-nin genis is prosesino baxilmisdir. Xarici hava girisdo
hava siizgocindon axaraq kompressorun girisino Otiiriiliir vo 17 mortobali oxlu kompressorda
sixilmaqla yanma kamerasina istiqamatlondirilir. Dérd martobasi olan reaktiv qaz turbininds yanma
mohsullar1 genislonarak is gorlir. Qazin potensial enerjisindon kinetik enerjiys ¢evrilma hadisosi
turbinin soplolarinda, kinetik enerjidon mexaniki enerjiyo donma prosesi isa is¢i kiiraklords yaranir.
Turbindos gotiiriilon enerjinin bir sahasi kompressorun parinin firlanmasina, galan qismi iso elektrik
generatorunun komoyi ilo elektrik enerjisino ¢evrilir. Yanma mohsullar1 gaz turbinindo
genislondikdon dorhal sonra utilizasiyali gazana istigamatlonir. Utilizasiyali gazanda yiiksok, orta vo
alcaq tozyiqli barabanlar mdvcuddur. Istismar vaxti yanma kamerasinda mohsullarin temperatur
doracasi 1325 °C-ya qadar ¢atir va qaz turbinine istigamatlonir. Turbinds gétiiriilon enerjinin bir qismi
kompressorun parinin firlanmasina, qalan qismi ise generatorun firlanmasina sarf olunur.

.. 600
@, Q/kVts 200 '(_*/_.__ﬁ‘__,_,\\\
400 AN
300 AN
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04 . ‘ , ‘
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1997-2005-ci illords “Simal” DRES-in buraxilan elektrik enerjisino
sorti yanacagin xiisusi sorfi

1997-2001-ci illor orzinde “Simal” DRES-in spesifik yanacaq sorfi 500-550 Q/kVt:s
soviyyasinda sabit dayanaraq qurgunun optimal voziyyatds caligdigin1 vo istilik-itki deracesinin
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minimal oldugunu siibut edir. 2002-ci ildon etibaron sorf koskin sokildo azalaraq 250-260 Q/kVt-s-o
enmis, 2003—-2005-ci illar arzinds iss stabil qalmisdir. Bu doyisiklik texniki tomirlar, avadanliglarin
tokmillogdirilmasi vo rejim parametrlorinin elmi dayaqlarla optimallasdirilmasi naticosindo yanacagin
daha sarfali istifado edildiyini gdstorir. Qrafik xiisusi yanacaq sorfi vasitasilo qurgunun termodinamik
sarfaliliyinin birbasa sokilds slagoli oldugunu siibut edir.

Cadval 1.
Buxar-qaz turbinlorinin rejim parametrlorinin optimallasdirilmas: haddlori.

Parametr | Simvol Istismar Optimal Qeyd
diapazonu diapazon
Buxar tozyiqi Py 5-15 bar 10-12 bar Enerji somorsliliyi tiglin kritik
hadd
Qaz tozyiqi Pq 1-5 bar 2-3 bar Yanacagq istifadosini
normallasdirir
Buxar To 150-350 °C 250-300 °C Turbin effektivliyi iigiin
temperaturu optimal haldir
Qaz temperaturu Tq 50-200 °C 120-150 °C Emissiyalarin azaldilmasi
uclin
Turbin siirati n 3000-3600 rpm | 3200-3400 rpm Mexaniki yiik balansini
qoruyur
Istilik Q 100-500 MW 300-400 MW Somoaraliliyi artirir
miibadilosi
Yanacaq axini G 10-50 kg/s 25-35 kg/s Yanacagq sorfiyyatini azaldir

Cadvoldos gostorilmis parametrlor buxar-qaz mexanizminin optimal ¢alisma rejimini tomin etmok
mogsadi liglin secilmisdir. Buxar vo qaz tozyiqi (Pb, Pq) somorslilik vo yanacaq sorfiyyatini
tarazlagdirir, temperaturlar (Tb, Tq) turbin ¢ixis giiclinii vo istilik effektivliyinin saviyyasini artirir,
turbin siirati (n) mexaniki balansi tomin edir, istilik miibadilosi (Q) enerjinin sorfali istifadosini stibut
edir, yanacaq axmi (Q) iso sorfiyyati optimallagdirir. Biitiin parametrlor bir-biri ilo six formada
olagadadir vo optimallasdirma qurgunun somaraliliyinin doracasini yiiksaldir vo ekoloji gostaricilori
tokmillogdirir (Abdullayev, Mommoadov, & Oliyev, 2013).

Noatica

Buxar-qaz qurgularinda rejim parametrlorinin  optimallagdirilmast  qurgunun enerji
somaraliliyinin soviyyasini artirmaqda v yanacaq sorfiyyatini azaltmaqda shomiyyatli rola malikdir.
Rejim parametrlorinin, homg¢inin tozyiq, temperatur vo istilik miibadilesi gdstaricilorinin
balanslasdirilmis formatda se¢ilmosi faydali is omsalinin yiiksolmasing, istilik vo ekserji itkilorinin
azalmasina, avadanliglarin mexaniki vo istilik yiliklonmosinin optimallasdirilmasina vo xidmaot
miiddotinin uzanmasina sobab olur.

Tadqiqat gostorir ki, qurguda optimal ¢aligma rejiminin tomin olunmasi sadoco enerji istehsalini
coxaltmaqla dayanmir, homginin yanacagin rasional istehlakini vo otraf miihito tosirin minimuma
endirilmasini tomin edir. Bu naticaloar istilik elektrik stansiyalarmin idars edilmasinds elmi dayaql
yanasmalarin totbiq olunmasmin zoruriliyini vo enerji somarsliliyinin artirilmasi istigamatindo
praktik shamiyyatini vurgulayir.
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Modern technologies and prospects for hydrogen transportation:
challenges, solutions and role in the development of hydrogen energy

Abstract

Hydrogen energy is considered a key element of the global strategy to reduce anthropogenic
greenhouse gas emissions and transition to a low-carbon development model. Hydrogen is positioned
as a versatile energy carrier, capable of partially or completely replacing traditional hydrocarbon
resources in the transport sector, industry, and the electric power industry. However, one of the main
factors hindering the large-scale implementation of hydrogen technologies remains the problem of its
efficient and safe transportation. Unlike traditional fuels, hydrogen has a low volumetric energy
density under normal conditions, requiring the use of specialized storage and delivery technologies
that directly impact the economic efficiency and safety of the emerging infrastructure. This article
presents a comprehensive analysis of key hydrogen transportation methods, including its movement
in a gaseous state under high pressure, in liquefied form at cryogenic temperatures, and as part of
chemical compounds such as ammonia, methanol, and liquid organic hydrogen carriers (LOHC). A
comparative analysis of these approaches is conducted, taking into account their technological
features, energy intensity, safety indicators, and commercialization potential. Environmental aspects
and potential risks associated with hydrogen leaks and losses, which can have an indirect impact on
climate processes, are also considered. The final section analyzes promising areas for the
development of hydrogen logistics, including the formation of international transport corridors, the
integration of storage systems with renewable energy sources, and the improvement of regulatory
frameworks. Thus, addressing hydrogen transportation challenges is a key factor in the development
of a global hydrogen market and the implementation of sustainable energy development.
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Hidrogen naqli ticiin miiasir texnologiyalar va perspektivlor:
catinliklar, hallar va hidrogen enerjisinin inkisafinda rol

Xiilasa

Hidrogen enerjisi antropogen istixana qazi tullantilarinin azaldilmasi vo asagi karbonlu inkisaf
modelino kecid {izra qlobal strategiyanin osas elementi hesab olunur. Hidrogen noqliyyat sektorunda,
sonayeda va elektrik enerjisi sonayesinds ananavi karbohidrogen ehtiyatlarini qgisman va ya tamamila
ovaz edo bilon ¢ox yonlii enerji dasiyicist kimi moévqge tutur. Lakin hidrogen texnologiyalarinin
genismiqyasl totbiqina mane olan asas amillordon biri onun somoerali vo tohliikkesiz daginmasi
problemidir. ©nenavi yanacaqlardan forqli olaraq, hidrogen normal soraitdo asagi hocmli enerji
sixligina malikdir vo bu da inkisaf etmokdo olan infrastrukturun iqtisadi somaorsliliyino vo
tohliikasizliyino birbasa tosir edon ixtisaslagdirilmis saxlama vo catdirilma texnologiyalarinin
istifadosini tolob edir. Bu moqalodo hidrogenin yiiksok tozyiq altinda qaz halinda, kriogen
temperaturda mayelosdirilmis formada vo ammonyak, metanol vo maye iizvi hidrogen dasiyicilari
(LOHC) kimi kimyavi birlosmalarin bir hissosi kimi harakati do daxil olmaqla, asas hidrogen daginma
tsullarinin hortorofli tohlili toqdim olunur. Bu yanasmalarin texnoloji xiisusiyyatlori, enerji
intensivliyi, tohliikesizlik gostaricilori vo kommersiya potensiali nozors alinmaqla miiqayisali tohlili
aparilir. Iqlim proseslorino dolayi tosir gdstora bilocok hidrogen sizmalari va itkilori ilo alaqali ekoloji
aspektlor vo potensial risklor do nozoro almir. Son bélmodo beynolxalq noqliyyat dohlizlorinin
formalagdirilmasi, saxlama sistemlorinin borpa olunan enerji monbolori ilo inteqrasiyasi vo
tonzimloyici gargiva iglorinin tokmillosdirilmasi daxil olmagqla, hidrogen logistikasinin inkisafi tigiin
perspektivli sahalar tohlil edilir. Belslikls, hidrogen naqli ils bagli problemlorin halli qlobal hidrogen
bazarmin inkisafinda vo davamli enerji inkisafinin hoyata kecirilmosindo asas amildir.

Acar sozlar: hidrogen enerjisi, hidrogen naqli, maye hidrogen, hidrogen boru komori, kriogen
texnologiyalar, ammonyak, hidrogen logistikasi, enerji kegidi, davamli inkisaf

Introduction

The global energy transition to sustainable, low-carbon energy sources is one of the key strategic
challenges of the 21st century. Rising greenhouse gas concentrations in the atmosphere, the gradual
depletion of fossil fuel reserves, and increasing geopolitical instability in traditional energy markets
are driving the search for alternative solutions that can ensure both energy security and environmental
sustainability in the long term. In this context, hydrogen occupies a special place, being viewed as a
versatile energy carrier with high potential for integration into various economic sectors—from
electric power to transport and industry (Weillenburger et al., 2025). Interest in hydrogen is largely
driven by its environmental characteristics. When used in fuel cells or during combustion, hydrogen
does not emit carbon dioxide, and the end product of the reaction is water vapor. This makes it an
important element of national and international decarbonization strategies and the achievement of
"green transition" goals. Currently, a number of countries and regions, including the European Union,
Japan, South Korea, and Australia, are implementing large-scale national programs aimed at
developing the production, storage, and transportation of hydrogen. Despite significant advances in
hydrogen production technologies, hydrogen transportation remains one of the most complex and
unresolved issues (Halder et al., 2024). Unlike energy sources such as oil or natural gas, hydrogen
has an extremely low energy density under standard conditions, requiring specialized methods for its
storage, liquefaction, or conversion into a chemically bound form. These characteristics significantly
complicate logistics and directly impact the economic viability of hydrogen projects. The challenges
of hydrogen transportation are complex and encompass a wide range of issues, from engineering
solutions and materials science to environmental risks and regulatory frameworks. The effectiveness
of transport solutions directly impacts the development of hydrogen infrastructure, the cost of the
final product, and the competitiveness of hydrogen in the global energy market. The purpose of this
article is to comprehensively analyze current hydrogen transportation technologies and methods,
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identify their key advantages and limitations, and determine promising areas for further development
in this area. The study examines the physicochemical foundations of hydrogen storage, existing
logistical approaches, safety and standardization issues, and the role of transportation in creating a
sustainable hydrogen economy (Clark et al., 2025).

Research

2. Hydrogen Storage and Transportation Methods The efficiency of hydrogen use as an energy
carrier is largely determined by the methods used for its storage and transportation. Gaseous hydrogen
occupies a significant volume and has a high diffusion capacity, which places increased demands on
materials and engineering solutions. Currently, three main approaches are most widely used: storing
and transporting hydrogen in gaseous form, in liquefied form, and in chemical compounds. Each of
these methods has its own advantages and limitations and is used depending on specific conditions
and tasks (Hydrogen et al., 2023).

2.1. Gaseous Hydrogen The most common method for storing and transporting hydrogen is its
compression to high pressure, typically in the range of 350 to 700 bar. This pressure significantly
increases the energy density per unit volume. Specialized cylinders and tanks made of high-strength
steels or composite materials are used for these purposes. The advantages of this approach include
relative technological maturity, equipment availability, and the possibility of partial integration with
the existing gas infrastructure (World Bank Group, 2025). At the same time, this method is
characterized by significant energy consumption during the compression process, as well as increased
requirements for system integrity due to the small size of hydrogen molecules. An additional
challenge is the hydrogen embrittlement of metals, which requires the use of special alloys, protective
coatings, and regular monitoring of equipment conditions (International Energy Agency (IEA),
2023).

2.2. Liquid Hydrogen When cooled to approximately -253°C, hydrogen liquefies, increasing its
bulk density to approximately 800 times its normal density. This makes liquid hydrogen an attractive
option for long-distance transportation, including sea transport. Storage is carried out in cryogenic
tanks with highly efficient thermal insulation. The main advantage of this method is the high energy
concentration at relatively moderate pressures (Xie et al., 2024). However, the hydrogen liquefaction
process requires significant energy inputs, which can reach 30-40% of its energy content.
Furthermore, long-term storage inevitably results in hydrogen loss due to evaporation, complicating
system operation. Despite these limitations, liquid hydrogen technologies are actively used in the
aerospace industry and are considered a promising solution for international hydrogen trade (IRENA,
2022).

2.3. Chemically bound hydrogen An alternative approach involves transporting hydrogen in a
chemically bound form—as part of compounds such as ammonia, metal hydrides, or liquid organic
hydrogen carriers (LOHCs). In this case, hydrogen is stored as stable molecules, This allows for its
transportation and storage under near-normal conditions. The advantages of this method include a
high level of safety, minimal risk of leaks, and the ability to utilize existing chemical transport
infrastructure. However, releasing hydrogen from its bound state requires additional energy inputs
and, in some cases, is accompanied by the formation of byproducts. Despite this, chemical carriers
are considered one of the most promising solutions for large-scale hydrogen transportation, especially
where safety and logistical reliability are paramount (Kurtz, 2019).

3. Safety and Environmental Aspects of Hydrogen Transportation. The development of hydrogen
energy transport technologies is impossible without comprehensive consideration of safety issues.
Despite the environmental benefits of hydrogen, its physical and chemical properties pose increased
risks during storage and transportation. Hydrogen's high permeability contributes to leaks and
material degradation, while the formation of explosive mixtures with air and low flame visibility
require special protective measures. To minimize risks, modern engineering solutions are being
actively implemented, including multilayer composite tank and pipeline structures, as well as
automated leak monitoring and detection systems (Schmidt et al., 2020). International standards and
regulations covering requirements for equipment, operation, and personnel training play a significant
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role. An effective safety system involves not only technical measures but also the development of
organizational and management mechanisms, including specialist training and the development of
emergency response scenarios. The environmental aspects of hydrogen transportation also require
careful analysis (Sujan et al., 2024). Although the end use of hydrogen does not result in direct
greenhouse gas emissions, its production, storage, and transportation processes involve additional
energy consumption and potential leaks. Hydrogen release into the atmosphere can have an indirect
impact on climate change, making it crucial to minimize losses and improve the energy efficiency of
the entire supply chain (Yang et al., 2023). The development of hydrogen transport infrastructure is
largely driven by advances in new materials and technologies. Promising areas include the
development of composite materials and specialized alloys for pipelines and tanks, as well as the use
of nanomaterials and membrane technologies aimed at reducing hydrogen losses and increasing
operational reliability (Timalsina et al., 2025). International initiatives to develop hydrogen transport
corridors facilitate the integration of production and consumer centers at the interregional and
intercontinental levels, ensuring the sustainability of supply chains and reducing operating costs. The
development of multimodal transport systems combining pipelines, land, and sea transport is
particularly important, increasing supply flexibility and economic efficiency. In parallel, research is
underway into chemical hydrogen carriers, including ammonia and LOHC, as solutions for safe long-
distance transportation (Ueckerdt et al., 2021). The integration of these technologies with renewable
energy sources creates the preconditions for the large-scale implementation of "green" hydrogen and
the development of a global low-carbon economy. In this context, innovations in materials science,
transport technologies, and logistics solutions are becoming key elements in the development of a
safe, efficient and sustainable hydrogen infrastructure necessary for a successful energy transition
(Zittel et al., 2010).

Conclusion

The analysis confirms that hydrogen transportation represents one of the most significant and
complex challenges on the path to creating a fully-fledged hydrogen energy system. While hydrogen
production is rapidly developing, aspects of its storage, transportation, and logistics have a decisive
impact on the economic viability, safety, and scale of implementation of hydrogen technologies. The
specific physical and chemical properties of hydrogen, particularly its low volumetric energy density,
require the development of specialized infrastructure that is fundamentally different from
conventional energy transportation systems. The hydrogen delivery methods examined—high-
pressure gas, liquefied gas, and chemical carriers—exhibit varying degrees of maturity and
applicability. Each has its own strengths and limitations related to energy consumption, material
requirements, safety, and environmental impact. This underscores the lack of a one-size-fits-all
solution and the need for a flexible, context-specific approach to selecting logistics schemes, taking
into account factors such as distance, supply volumes, and regional specifics. Improving materials
and engineering solutions is a cornerstone of developing hydrogen transport infrastructure. The
development of alloys resistant to hydrogen embrittlement, the use of composite materials, and the
implementation of leak monitoring systems all contribute to increased reliability and safety. At the
same time, growing awareness of the environmental risks associated with hydrogen loss necessitates
integrating energy efficiency and sustainability principles throughout the entire supply chain. In the
future, key areas for the development of hydrogen logistics will be the establishment of international
transport corridors, the development of multimodal shipping systems, and the close integration of
transport infrastructure with renewable energy sources. These steps will enable the scalability of
green hydrogen production and create a global market that can significantly contribute to the
decarbonization of the global energy sector. Overall, the successful development of hydrogen energy
is unthinkable without a systemic solution to transportation challenges, based on technological
innovation, economic feasibility, and strict safety standards. Further research and practical projects
in this area will play a decisive role in the transition to a sustainable, low-carbon energy system and
the formation of a new architecture for global energy supply.
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CAD elektronika layihalorinin galacayi

Xiilasa

CAD texnologiyalar1 elektronika layiholondirilmasinds asas rol oynayaraq dizayn proseslarinin
keyfiyyatini vo siiratini shomiyyatli doracods artirir. Miiasir CAD sistemlori artiq yalniz sxemlorin vo
¢ap dovra I6vhalorinin hazirlanmasi ilo mohdudlagmir, eyni zamanda simulyasiya, funksional analiz,
optimallasdirma vo istehsala inteqrasiya imkanlar1 yaradir. Elektronika layiholorinin galocoyindo siini
intellekt vo magin 0yronmasi dizayn qorarlarinin avtomatik verilmasini, sohvlorin erkon morholoda
askarlanmasini vo resurs itkilorinin azaldilmasini tomin edocokdir. Bulud asasli CAD platformalari
global komandalar arasinda real vaxtda amokdashigi giiclondiracok vo layiho idaroetmosini daha ¢evik
edocokdir. Bununla yanasi, [oT, avtomobil elektronikasi, yiiksok sixligh inteqral sxemlor vo
nanoelektronika sahalorinds artan tolablor CAD alatlorinin daha agilli vo adaptiv olmasini zaruri edir.
Golacok perspektivdo rogomsal okizlor, avtomatik test miihitlori vo istehsalla tam inteqrasiya olunmus
CAD eckosistemlori elektronika layihalorinin somaraliliyini, etibarliligin1 vo dayaniqligini daha da
artiracaqdir.
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The Future of CAD Electronics Projects

Abstract

CAD (Computer-Aided Design) technologies play a key role in electronics design by significantly
improving the quality and speed of design processes. Modern CAD systems are no longer limited to
schematic capture and printed circuit board (PCB) design; they also provide capabilities for
simulation, functional analysis, optimization, and integration with manufacturing processes. In the
future of electronics projects, artificial intelligence and machine learning will enable automated
design decisions, early detection of errors, and a reduction in resource losses. Cloud-based CAD
platforms will enhance real-time collaboration among global teams and make project management
more flexible and efficient. At the same time, increasing demands in fields such as the Internet of
Things (IoT), automotive electronics, high-density integrated circuits, and nanoelectronics require
CAD tools to become more intelligent and adaptive. In the long term, digital twins, automated testing
environments, and fully integrated CAD ecosystems connected with manufacturing will further
increase the efficiency, reliability, and sustainability of electronics projects.

Keywords: CAD, focus, integration, interaction, artificial intelligence

Giris

CAD dizaynlar1 yaratmaq, redakts etmok, tohlil etmok vo doyisdirmak {iclin kompiiter proqram
tominatindan istifado edon miiasir bir texnologiyadir. O, 2D vo 3D mohsullarin, sistemlorin vo
strukturlarin doqiq modellasdirilmasine imkan verir. CAD gabaqcil dizayn vo miithandislikds miithiim
rol oynaywr. O, is axinlarmi sadolosdirir, doqiqliyi artirir vo miirokkob problemlorin hallini
asanlasdirir. CAD proqram tominati digor alotlorlo inteqrasiya olunur vo miixtalif sahoalordo
mohsuldarlig1 artirir (Bondareva, 2016, s. 51).

Kompiiter dastokli dizayn (CAD) sistemlori miiasir istehsalda miithiim rol oynayir vo somarali
mohsul dizayn1 vo modellogdirilmasine imkan verir. Onlar avtomobil, aerokosmik, tibb vo tikinti do
daxil olmaqla bir ¢ox sonayenin ayrilmaz hissasina ¢evrilib. Lakin, hor hansi digor texnologiya kimi,
CAD daim inkisaf edir va golocokds bizi bir ¢cox maraqli yeniliklor gozloyir. Bu mdvzunun aktuallig
CAD-1n ¢oxsayli istehsal vo xidmat sonayesindo artan rolundan irali golir. Bu moagalonin mogsadi
CAD sistemlorini funksional xiisusiyyetlori vo spesifik sonaye totbiqlori baximindan arasdirmaq,
eloca do onlarin galacak inkisafi iclin metodlart miisyysn etmakdir.

CAD c¢oxlu sayda informasiya molumati vo texnologiyalarini birlosdirarok, dizayn funksiyalarini
sadolosdirilmis sokildo yerino yetiron avtomatlasdirilmig bir sistemdir. Bu, bu texnologiyanin osas
funksiyas1 olan avtomatlagdirmaya nail olmaga imkan verir (Efremova, 2015, s. 153).

CAD muixtalif tapsiriglar: optimallasdirmaq tigiin bir ne¢a néva boliintir:

— CAD (Kompiiter dostokli dizayn) 2D/3D modellorin qurulmasi iigiin birlosdirilmis sistemdir;

— CAE (Kompiiter dostokli miithondislik) — hazir modellorin miithondislik tohlili {i¢iin sistemlor;

— CAM (Kompiiter dostokli istehsal) — CNC masinlar1 {i¢lin amoliyyat alqoritmlorini miioyyon
edir;

— PLM (Mohsulun Hoyat Dévrii Idaroetmasi) — sirkotlor torafindon istehsal olunan mohsullarm
hoyat dovriiniin idars edilmasini avtomatlasdiran va sadalosdiran totbiqi proqram tominati.

Miixtalif movzu sahalorinds sonayeys xas CAD tohlili.

Tadgiqat

Kompiiter dostokli dizayn sistemlori miithondislora va dizaynerlors miixtalif sonaye saholorinda
dizaynlar yaratmaga, tohlil etmoys vo optimallasdirmaga imkan veran bir vasitodir. Sonayeyas xas
CAD xiisusiyyatlorino miioyyon bir sonayenin xiisusiyyatlorini nozors alan vo is somoraliliyini artiran
ixtisaslagmig funksiyalar vo alotlor daxildir (Ginzburg, 2014, s. 122).

Elektronika sanayesinda kompiiter dastokli dizayn sistemlarina niimunalar:

— Altium Designer ¢ap dovra lovhalarinin dizayni va elektron sxemlarin modellasdirilmasi {igiin
modullar1 olan elektron dizayn sistemidir (Sobolev vo Poddenezhnyi, 2010, s. 52);
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— Mentor Graphics PADS, inteqral sxemlorin vo ¢ip iizorindoki sistemlorin dizayninda
ixtisaslagsmig kompiiter dostokli dizayn sistemidir;

— Eagle, elektron sxemlori simulyasiya etmoya vo dizayn sonadlori yaratmaga imkan veran pulsuz
bir PCB dizayn proqramidir (Enhancing computer-aided design with deep learning frameworks: A
literature review, 2025).

CAD getdikca kompiiter animasiyasinda va film, reklam vo texniki sonadlords xiisusi effektlords
istifado olunur. Basqa s6zlo, hotta otir siisolori vo sampun dispenserlori kimi seylor belo bizim iigiin
adi olan, lakin XXI osrin ovvollorindoki miihondislor iigiin aglasigmaz olan informasiya
texnologiyalarindan istifade etmoklo hazirlanir (Zhang va b., 2025, s. 127).

Beloliklo, CAD-in sonayeyo xas xiisusiyyotlori osason onun istifado olundugu sonayenin
xtisusiyyatlori vo hall olunan problemls miioyyan edilir.

CAD-1n galacak inkisaf perspektiviori

Genis funksionalligina vo yiiksok hesablama doqiqgliyine baxmayaraq, miixtalif sahalords miiasir
CAD sistemlorinin inkisaf etdiricilori daim performanslarin1 optimallasdirmaq vo modernlosdirmok
liclin metodlar axtarirlar. Onlarin funksionalligini inkisaf etdirmok vo genislondirmok {igiin on
perspektivli yollara intellektuallagdirma (CAD sistemlorinin siini intellekt (SI) sistemlori ilo
inteqrasiyasi), geniglonmis realligdan istifads etmoklo funksional modernlosdirma va bulud asash
mohsul inkisaf texnologiyalarindan (PLM) istifads daxildir (Zang vo b., 2025, s. 30).

CAD intellektuallasdirilmasi

Siini intellekt (SI) sonaye dizayninda v ixtisasl kadrlarin hazirlanmasinda miihiim rol oynayr,
clinki ovvollor ohomiyyatli soy vo ol ilo icra tolob edon bir ¢ox prosesi avtomatlagdira vo
optimallagdira bilir (Evdaseev, 2010, s. 25).

SI sahasindo todgiqatlar ekspert sistem konsaltingi, goriintii vo sohno tanima, avtomatlagdirilmis
teorem siibutu, avtomatlasdirilmis kod generasiyasi, tobii dil emali vo robot davranisinin
planlasdirilmasina yonslmisdir. O, CAD sistemloring totbiq olunub vo totbiq oluna bilor (Aizenberga,
2006, s. 390).

Sonaye dizayminda siini intellektdon istifadonin bazi yollar::

— Generativ dizayn: Stni intellekt verilmis parametrlora asaslanaraq optimal dizayn hallori
yaratmaq {g¢iin istifado edilo bilor. Buraya miihorrik hissolorinin dizaynindan tutmus fabrikdo
avadanhqglarin diiziiliistiniin optimallagdirilmasina qodar har sey daxil ola biler (Kumar va b., 2025,
s. 58);

— proseslorin avtomatlasdirilmasi: Siini intellekt modellogdirma, sinaq ve optimallagdirma kimi
bir ¢ox dizaynla slagoali proseslori avtomatlagdira bilar;

— prognozlasdirma va tohlil: Sini intellekt dizayn edilmis sistemlorin davranisini
prognozlasdirmaq vo molumatlari tohlil etmok iigiin istifado edilo bilor ki, bu da miihondislors
molumatli qorarlar qobul etmoyo kdmok eds bilor;

— Ooyranma va uygunlasma: Siini intellekt doyison sortlori dyrono vo onlara uygunlasa bilor ki, bu
da xiisusils siiratlo inkisaf edon sonaye saholorindo (masolon, avtomobil vo kosmik sonaye) doyarlidir
(IT miitoxossislori icmasi, n.d.).

Beloliklo, siini intellekt sonaye dizayninin somorsliliyini vo doqiqliyini shomiyyatli doeracoads
artira bilor.

CAD-da virtual realliq

Virtual realliq (VR) vo genislondirilmis realliq (AR) artiq CAD da daxil olmaqla miixtalif
saholordo foal sokilds istifade olunur. Bu texnologiyalar obyektlorin virtual prototiplorini yaratmagq,
virtual layiho togdimatlar1 aparmaq vo hotta miioyyon tapsiriglari real vaxt rejiminds yerino yetirmok
ticlin istifado edilo bilor. Masalon, mithondislor miirokkab proseslori vo strukturlari simulyasiya etmok
vo ya digor soharlords vo hotta 6lkolords homkarlar ilo virtual goriislor kegirmak ii¢iin VR vo AR-
dan istifado eda bilorlor (IT miitoxoessislori icmasi, n.d.). Onlar miihendislors vo dizaynerloro 3D
modellari daha intuitiv vo real kontekstds vizuallagdirmaga va qarsiliqli slagads olmaga imkan verir.
Bu, daha doqiq moshsul dizaynini vo sinaqdan kegirilmosini asanlasdira bilor. Bundan slave, bu
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texnologiyalar layihonin inkisaf miiddatini vo istehsal xarclorini shomiyyatli doracads azalda bilor
(Evdaseev, 2010, s. 25).

1. Noazari-metodoloji analiz: CAD texnologiyasinin torifi, funksiyalar1 vo ndévlori (2D/3D
dizayn, CAE, CAM, PLM) nozari cohoatdon izah olunub. Siini intellekt, virtual vo genislondirilmis
realliq (VR/AR) kimi golocok texnologiyalarla CAD-in inteqrasiyast nozori ¢or¢ivads tohlil edilib.
Sonaye saholorinds (elektronika, avtomobil, aerokosmik, tikinti vo s.) CAD sistemlorinin funksional
xUisusiyyatlori va totbiq saholori nozori osaslarla tosvir olunub (Enhancing computer-aided design with
deep learning frameworks: A literature review, 2025).

2. Sistemli yanasma: CAD texnologiyalarmin mixtolif komponentlori (dizayn, tohlil,
simulyasiya, istehsal inteqrasiyas1) vahid sistem kimi qiymatlondirilib (Zav'yalov va b., 2016, s. 39).

Natica

Beloliklo, CAD sistemlori mohsulun hazirlanmasi prosesini avtomatlagdiran bir sira alatlori tomsil
edir. Dizayn avtomatlasdirma sistemlorinin sonaye spesifikasiyalar1 miioyyon totbiglorin spesifik
xuisusiyyatlori vo hadof sahalori ilo miioyyon edilir. CAD-1n golocayi dizayn vo istehsal prosesini
ohomiyyotli doracads yaxsilasdira bilocok ¢oxsayli yeniliklor vod edir. Siini intellektls inteqrasiyadan
virtual realliq vo bulud texnologiyalarinin istifadesine qodor CAD-in golocoyi imkanlarla dolu
goriiniir. Bu tadqiqatin daha da inkisafi mévcud CAD sistemlori va siini intellekt, VR/AR vo PLM
sistemlari ti¢lin xiisusi inteqrasiya layihasinin hazirlanmasini ohats eds bilor.

Kompiiter dostokli dizayn miixtalif sahalorde mohsul inkisafini doyisdirib. Onun siirati, doqiqliyi
vo amokdasliq imkanlart miirakkablik vo xarc ¢atinliklorinin 6hdasindon golmoayas komok edir. CAD
texnologiyasi inkisaf etdikco, miihondislik vo dizayn sonayesindo miiasir innovasiyalara tokan
vermoaya davam edocok.

Miitoxassislor CAD-1n giiciinli anonavi bacariqlarla balanslagdirmalidirlar ki, onun faydalarini
maksimum dorocads artirsinlar vo risklori azaltsinlar. Dizaynin golocoyi bu giiclii rogomsal alstlors
yiyalonmokdadir.
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Wellhead Pressure and Choke Signatures as Early Indicators of
Near-Wellbore Instability

Abstract

This review synthesizes published evidence on wellhead pressure (WHP) fluctuations and choke
behavior as early indicators of near-wellbore instability and sanding risk. The literature shows a
consistent link between evolving rock failure near the wellbore and surface pressure signatures
through changes in hydraulic resistance, solids loading, and flow regime. Geomechanical
frameworks, including Mechanical Earth Models (MEM) and classical failure criteria, explain how
stress redistribution can trigger shear breakouts or tensile damage, then alter pressure dynamics.
Signal-processing studies report repeatable changes in time-domain and frequency-domain features,
such as rising amplitude, shifting dominant frequencies, and increased low-frequency power during
unstable conditions. Machine learning approaches improve detection and classification when studies
define labels clearly and validate across wells, yet many reports still lack cross-well tests and
standardized benchmarks. The review organizes findings into an implementable early-warning
workflow that links geomechanical risk, surface signatures, and decision thresholds for safer
operation and reduced sanding-related deferment.

Keywords: Near-wellbore instability, sand production, wellhead pressure fluctuations, choke
signature analysis, surface-based early warning, signal processing
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Quyuagz tazyiqi va nizamlayici dayisikliklori asasinda quyudibi
zonada qgeyri-sabitliyin erkon diagnostikasi

Xiilasa

Bu icmal quyudibi yaxinliginda siixur dayanigliginin pozulmasi vo qum tozahiirii riskini erkon
agkar etmok iiclin quyu agzi1 tozyiqinin rogslori vo nizamlayicinin davranisi iizro dorc olunmus
todgiqatlar1 imumilosdirir. ©dabiyyat gostorir ki, quyudibi zonasinda inkisaf edon siixur zodolonmosi
sothdo tozyiq doyismalorinds ardicil doyisikliklor yaradir. Bu slage hidravlik miigavimetin doyismasi,
bork hissacik yiikiinlin artmasi1 vo axin rejiminin transformasiyasi ilo izah olunur. Geomexanik
yanasmalar, o climlodon Mexaniki Yer Modeli (MEM) vo klassik dagilma meyarlari, gorginliyin
yenidon paylanmasimin koskin dagilma vo ya qopma tipli zodolonmoni neco baslatdigini, ardinca
tozyiq dinamikasini neco doyisdirdiyini izah edir. Signal emal1 {izrs iglor qeyri-sabit soraitdo zaman
vo tezlik oblastinda tokrarlanan olamatlor gdstorir: amplitudanin artmasi, dominant tezliklorin
yerdoyismosi, asagi tezlikli komponentlorin payinin yiiksolmosi. Masin dyronmasi yanagmalari
gostaricilor aydin toyin olunduqda vo quyu-kasison yoxlama aparildiqda askarlama vo siniflondirmoni
yaxsilagdirir. Amma bir ¢ox arasdirmada hoalo do miixtolif quyular iizro testlor vo standart sinaqlar
catigmir. Bu icmal geomexanik risk gostoricilorini, quyuagzinda bas veran doyisikliklori vo qorar
hadloarini birlogdiren, totbiq oluna bilon erkon xabordarliq ig axin1 toklif edir. Magsad daha tohliikasiz
istismar vo qumla bagli hasilat itkisini azaltmaqdr.

Acar sozlar: Quyudibi yaxinliginda qeyri-sabitlik, qum tazahiirii, quyu agzi tozyiqi raqslori,
bogucu imza analizi, sath asasl erkon xabardarhgq, signal emali
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Introduction

Near-wellbore instability represents one of the most critical technical and economic challenges in
the modern petroleum industry, contributing to billions of dollars in non-productive time (NPT) and
operational losses annually. As drilling and production operations expand into increasingly hazardous
environments, the technical margin for maintaining wellbore integrity continues to narrow (Zoback,
2010, Mehrabian et al., 2019). The fundamental cause of this instability lies in the mechanical
disturbance of the formation; the creation of a circular borehole locally redistributes the pre-existing
three-dimensional in-situ stress state, which consists of vertical overburden stress (o,), maximum
horizontal stress (on), and minimum horizontal stress (g;) (Ng’ang’a, 2018). This stress redistribution
creates concentrations at the borehole wall that often exceed the rock's mechanical strength, leading
to failure modes such as shear breakouts or tensile fractures (Ismayilov & Suleymanov, 2024).

Historically, the industry has relied on lagging indicators to detect downhole instability, including
the observation of physical cavings on shale shakers, uncommanded increases in torque and drag, or
the occurrence of costly stuck pipe incidents (Zoback, 2010, Ben et al., 2020). However, the shift
toward real-time diagnostics has identified the "reservoir-wellbore" system as a dynamic unit where
mechanical changes are encoded into hydraulic pulses.

Wellhead g% Choke

Figure 1. Simplified wellhead—choke schematic and stable formation
context for surface-signature analysis.

These pulses propagate to the surface, where they are modulated by the wellhead choke and
recorded as high-frequency wellhead pressure (WHP) fluctuations (Olatunji & Michael, 2017,
Ngochindo & Joseph, 2024). As shown in Figure 1, the wellhead and choke act as the surface control
points where pressure fluctuations are observed and interpreted as early indicators of near-wellbore
instability (Ben et al., 2020).

What we detect? Surface signature means WHP and choke patterns driven by hydraulic resistance,
flow regime, or solids loading near the wellbore. Near-wellbore instability means mechanical damage
around the borehole. Sanding means solids reaching surface equipment, confirmed by samples or
sensors. Instability and sanding can overlap, but one can occur without the other due to transport
limits or completion issues. Therefore, classify signatures as instability-likely or sanding-likely, and
confirm with checks for confounders (Xu et al., 2025).

Research

This research reviews published evidence on wellhead pressure (WHP) fluctuations and choke
behavior as early indicators of near-wellbore instability and sanding risk. It addresses three questions:
(1) which time-domain and frequency-domain features consistently change before instability, (2)
which operational confounders mimic these signatures, and (3) how the literature supports an
implementable early-warning workflow linking MEM-based risk with surface thresholds.

Methodology

This review compiles peer-reviewed journal articles and conference papers addressing wellhead
pressure (WHP) fluctuations, choke behavior, and their linkage to near-wellbore instability and
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sanding. Search strings combined terms such as sand production, near-wellbore instability, wellhead
pressure fluctuation, choke signature, spectral analysis, and machine learning (Kim et al., 2011, Sand
production: A smart control framework..., 2020). Studies were included if they reported either
surface or near-surface measurements (WHP, choke pressure, choke opening, vibration or acoustic
signals) and provided an explicit connection to instability, sanding, or solids transport (Shirali, 2020,
Xu et al., 2025). Studies were excluded if they focused only on downhole sand-control hardware
without diagnostic signals, or reported qualitative claims without measurable indicators.

Evidence Extraction and Synthesis. For each selected study, the following elements were
extracted when available: reservoir and completion context, sensor type and location, sampling rate,
preprocessing steps, reported signal features, labeling approach for sanding or instability events, and
validation strategy. Evidence was synthesized by grouping indicators into four layers: (1)
geomechanical interpretation, (2) hydraulic and choke-related signatures, (3) signal-processing
diagnostics, and (4) data-driven classification. This structure supports comparison across papers with
different instruments and operating envelopes (Mehrabian et al., 2019, pp. 197-212, p. 205).

Geomechanical Layer, Interpreted from Literature. Geomechanical evidence was extracted to
explain how near-wellbore stress changes and sanding risk connect to measurable surface responses
(Karimov & Ismayilov, 2024, Akbari et al., 2025).

Hydraulic and Surface Signature Layer, Interpreted from Literature. Hydraulic evidence was
synthesized to link WHP fluctuation patterns and choke behavior to changing near-wellbore
resistance and solids transport.

Signal Processing and Machine Learning Layer, Interpreted from Literature. Signal-processing
and data-driven evidence was summarized to report which features, labels, and validation setups were
used to detect early-warning regimes (Conceptual evolution and practice of sand management, 2022,
Safaei et al., 2023).

Geomechanical Modeling and Mechanical Earth Model (MEM) Construction. Reviewed studies
commonly used Mechanical Earth Models (MEM) to relate near-wellbore stress evolution to surface-
observed pressure signatures, including wellhead pressure and choke behavior.

Analytical Stress Distribution and Failure Criteria. To determine the redistribution of stresses
around the borehole wall, the Kirsch equations are utilized to calculate radial (o,), hoop (oy), and
vertical (a:) stresses. Failure risk was assessed using standard rock-failure criteria, most often Mohr—
Coulomb-type formulations, as reported in the cited studies.

Real-Time Data Acquisition and Surface Signature Analysis. Surface time-series data (WHP and
choke-related signals) were synthesized from the literature to identify repeatable early-warning
patterns linked to solids loading and changing hydraulic resistance (Sand production and control
benchmarking..., 2023, Ismayilov & Karimov, 2025).

Spectral Analysis and Signal Diagnostics. The dynamic "reservoir-wellbore" system is analyzed
using spectral diagnostic methods. Frequency-domain features (e.g., dominant frequency and
amplitude changes) reported in the literature were used to describe WHP fluctuation regimes
associated with evolving instability.

Machine Learning and Predictive Algorithms. Where machine learning was reported, the review
summarized event labeling, model type, and validation setup, with emphasis on cross-well testing
and reproducibility.

Experimental Validation and Laboratory Testing. Where validation was reported, the review
summarized the evidence type, for example lab-derived rock properties or field-calibrated stress
constraints such as LOT/XLOT, and how those inputs were linked to observable surface signatures
(Olatunji & Michael, 2017, Ngochindo & Joseph, 2024).

Results and Discussion

This section synthesizes reported evidence across published studies, focusing on reproducible
surface signatures, their physical interpretation, and operational applicability.
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1. Spectral Characterization of Stability and Instability

The experimental and field results indicate that wellhead pressure (WHP) fluctuations serve as
high-fidelity diagnostic tools for monitoring the state of the "reservoir-wellbore" system. Several field
case studies from offshore environments demonstrate consistent surface-pressure signatures
preceding near-wellbore instability. Table 1 summarizes the main surface measurements, operational
signatures, and signal features reported in the literature for early recognition of near-wellbore
instability and sanding risk.

Table 1.
Surface signatures and diagnostic features reported in the literature.
Measurement | Operational | Time-domain Frequechy- Event Validation
No . domain label used | approach
source signature features . .
features in studies noted
.. Band
Wellhead Rising RMS, standard Often
. . power, Sand vs oy
1 pressure fluctuation deviation, . within-well
(WHP) amplitude peak-to-peak dominant No Sand split
frequency
Pressure Spike count, Broadband Instability Limited
2 WHP ) power external
spikes max dP/dt . onset Sy
increase validation
Choke AP trend Mseli)n ? " fI‘eL(l)l\;,I;C Solids Case-based
3 differential | under stable ope, q Y loading .
ressure (AP) cate persistence power proxy comparisons
P time growth
Choke Choke Autocorre@atlon Dominant . Often
. features, jerk, Sanding
4 | opening and flutter, Jero-crossin frequency tod unclear
WHP control noise ero rcat(; SSE shift Suspecte labeling
Vibration or High- Burst rate, High-band .Sand Sensor-
5 acoustic frequency envelope RMS power, impact specific
bursts p kurtosis events datasets
MPD Cuttings .
Imbalance Am, d(Am)/dt, . or Operational
6 | mass-balance . Not primary .
. trend persistence sloughing | thresholds
(if used) proxy

As summarized in Table 1, instability onset is typically associated with a shift toward higher WHP
fluctuation amplitude and lower dominant frequency, consistent with increased hydraulic resistance
and solids involvement.

2. Geomechanical Interpretation of Choke Signatures

The integration of Mechanical Earth Models (MEM) with surface data allows for the
interpretation of subtle changes in choke manifold signatures. Published geomechanical
interpretations link choke and WHP changes to near-wellbore stress redistribution and breakout-
driven solids entry into the flow stream.

Field observations demonstrate that these failures produce cavings that enter the fluid stream,
resulting in spiky or fluctuating choke pressure signatures. In Managed Pressure Drilling (MPD)
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operations, a gradual increase in choke pressure—unaccompanied by changes in pump rate—serves
as a classic signature of increased solids concentration from borehole sloughing. Furthermore, the
transition between critical and subcritical flow regimes across the choke determines the sensitivity of
surface sensors to these downhole disturbances, with subcritical flow being particularly prone to
solids deposition and unstable flow cycling.

3. Performance and Reliability of Predictive Algorithms

The application of Machine Learning (ML) algorithms for classifying these signatures has yielded
high predictive accuracy.

A comparative analysis of various models shows the following:

* Support Vector Machines (SVM): This algorithm demonstrated superior performance in binary
classification ("Sand" vs. "No Sand"), reporting near-perfect accuracy under limited datasets and
specific feature and split settings in studies utilizing the product of bulk and shear modulus (GKb) as
a threshold. Across the literature, performance typically drops when models are evaluated across
wells with different operating envelopes and label definitions.

« Artificial Neural Networks (ANN) and CNN: These models achieved approximately 80%
accuracy, providing robust capabilities for identifying complex non-linear patterns in high-frequency
vibration data.

» Operational Feasibility: Reported inference times range from near real-time to seconds-level
latency, depending on sampling rate, feature extraction complexity, and deployment hardware. Many
papers omit full details needed for reproducibility in real operations.

Gaps and limitations in published evidence. Despite growing interest in surface-based early
warning, the published evidence still shows recurring limitations that weaken field deployment
claims.

Event labeling remains inconsistent. Many studies do not define “Sand” with a measurable
criterion, such as separator sampling, acoustic impact confirmation, or solids rate estimates.

Validation is often limited to within-well splits. Reported performance commonly drops under
cross-well evaluation where operating envelopes and completion types differ.

Confounders are not controlled. Choke adjustments, rate changes, slugging, and facility transients
can mimic instability signatures in WHP and choke AP.

Signal processing details are incomplete. Sampling rate, filtering, window length, and PSD
estimation settings are frequently missing, which blocks reproducibility.

Geomechanics-to-signal linkage stays qualitative. Many papers discuss MEM and failure criteria,
yet do not map predicted risk to measurable surface features with clear decision thresholds.

Benchmarks are missing. The field lacks shared datasets, standard feature sets, and agreed metrics
tailored to early warning, such as lead time at fixed false-alarm rate.

Research directions for practice:

a) Define a minimum event standard for sanding and instability labels.

b) Report cross-well testing as a default requirement.

c) Separate operational control actions from diagnostic signals using logs of choke moves and rate
steps.

d) Publish a minimal signal-processing recipe with fixed parameters and sensitivity checks.

e) Translate MEM risk into alarm logic tied to observable features and persistence time.

f) Build benchmark datasets across different fields and operating modes.

4. Regional Case Study Synthesis

The utility of these early indicators is validated across diverse environments:

* Niger Delta: Models utilizing 11 geological parameters (e.g., shale content, friction angle)
successfully forecast the onset of sanding, allowing for the proactive design of sand control measures.

* Southern Iraq: Geomechanical modeling identified inadequate mud weights in the Tanuma shale
as the driver for NPT, where instability was preceded by recognizable pressure spikes at the choke.

* Caspian Sea: Spectral analysis of WHP confirmed that deviations from optimal gas-lift injection
rates lead to unstable slugging behavior, which could be mitigated by adjusting choke backpressure.
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5. Discussion of Dynamic Loading and Failure

Research into dynamic loading reveals that rock stability is not a static condition; vibrations from
high-rate pumping can "fatigue" the near-wellbore region. Under ramp loading conditions, the peak
stress the rock can withstand decreases as the amplitude of cyclic disturbances increases. This
underscores the importance of maintaining an optimal operating regime to prevent the cumulative
mechanical degradation of the borehole wall. The use of Unscented Kalman Filters (UKF) for real-
time model calibration ensures that the physics-based expectations for wellhead pressure are
continuously aligned with the evolving downhole environment.

Conclusion

This review consolidates published evidence showing that wellhead pressure (WHP) and choke-
related behavior can serve as practical early indicators of near-wellbore instability and sanding risk.
Across the literature, instability evolves through a geomechanical trigger, then propagates into
measurable hydraulic and surface signatures via changing flow resistance and solids loading. Studies
commonly report diagnostic shifts in both time and frequency domains, including sustained growth
in fluctuation amplitude, changes in dominant frequency, and increased low-frequency power under
unstable conditions. Evidence also shows that machine learning performance depends less on model
choice and more on label quality, control of confounders, and cross-well validation. Current gaps
include inconsistent event definitions, incomplete reporting of signal-processing settings, and limited
generalization testing across wells and operating envelopes. Future work should standardize labeling,
report cross-well evaluation by default, and link MEM-based risk to explicit alarm logic using
observable features and persistence time. Such steps would improve reproducibility and accelerate
deployment of surface-based early warning to reduce sanding-related deferment and intervention
frequency.
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Adi diferensial tonliklar sistemi ticiin geyri-lokal ¢oxnoqtali sarhad
mosalasinin tadqiqi va tatbiqi

Xiilasa

Bu mogqalado birinci tortib adi diferensial tonliklor sistemi {i¢lin qeyri-lokal ¢oxndqtali sorhad
masalasi todqiq edilmisdir. Masalonin halli {iglin fundamental matris vo Qrin funksiyas1 metodundan
istifade olunmusdur. Hallin varlig1 vo yeganoliyi ii¢lin kafi sortlor Banax sixilma prinsipi osasinda
isbat edilmigdir. Alinan nozori naticalor epidemioloji SIR modelinag totbiq olunmusdur. Bu modelda
populyasiyanin hassas, yoluxmus vo sagalmis qruplar1 arasinda dinamika todqiq edilmisdir.
Coxnoqtali sorhad sortlori miixtolif vaxt anlarinda aparilan 6lgmolora uygun golir ki, bu da real
epidemioloji molumatlarin modelo daxil edilmasine imkan verir. 9dodi hesablamalar aparilmis vo
noticolor cadval soklindo toqdim edilmisdir. Almman noticolor g¢oxndqtoli sorhod sortlorinin
epidemioloji prognozlagsdirmada klassik baslangic sortloro nisbaton daha doqiq noaticolor verdiyini
gostorir.

Acar sozlor: diferensial tonliklor sistemi, ¢oxnoqtali sarhad masalasi, Qrin funksiyasi, Banax
sixtlma prinsipi, SIR modeli, epidemioloji modellosdirma
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Investigation and Application of Nonlocal Multipoint Boundary
Value Problem for a System of Ordinary Differential Equations

Abstract

This paper investigates a nonlocal multipoint boundary value problem for a first-order system of
ordinary differential equations. The fundamental matrix and Green's function method are used to
solve the problem. Sufficient conditions for the existence and uniqueness of the solution are proved
based on the Banach contraction principle. The theoretical results are applied to an epidemiological
SIR model. In this model, the dynamics between susceptible, infected, and recovered groups of the
population are studied. Multipoint boundary conditions correspond to measurements taken at
different time points, which allows real epidemiological data to be incorporated into the model.
Numerical calculations are performed, and results are presented in tabular form. The results show that
multipoint boundary conditions provide more accurate predictions in epidemiological forecasting
compared to classical initial conditions.
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Giris

Adi diferensial tonliklor sistemi miiasir riyaziyyatin vo onun totbiqlorinin asas obyektlorindon
biridir. Bu sistemlor fizika, biologiya, iqtisadiyyat vo miihandislik sahslorinds proseslorin
modellogdirilmasindo genis istifado olunur. Klassik yanagsmada diferensial tonliklor sistemi iigiin
baslangic sortlor verilir, yani hallin bir ndqtadoki qiymati molum olur. Lakin praktiki masslalords ¢ox
vaxt hollin bir ne¢o ndqtadoki qiymotlori molum olur. Bu tip masalolor ¢oxndqtali sarhod masalalori
adlanir (Ahmad va b., 2017).

Coxndqtali sorhod mosalolorinin todqiqi XX osrin avvoallorinden baslamisdir. ilin vo Moiseev
(1987) Sturm-Liuville operatoru ii¢iin birinci nov geyri-lokal sorhad mosalosini diferensial vo sonlu
forqlor aspektlorindo arasdirmigdir. Bu todqiqat sahonin inkisafina ohomiyyatli tohfo vermisdir.
Sonraki illordo Gupta (1992) ikinci tortib adi diferensial tonlik iiglin ligndqtali qeyri-xatti sorhad
masalasinin hall oluna bilmasi tigiin asas naticalor alds etmisdir.

Son onilliklords bu sahs intensiv inkisaf etmisdir. Ma (1999) licndqtali sorhad masalasi iigiin
miisbat hallorin mévcudlugunu Elektron Diferensial Tonliklor Jurnalinda nosr etdirmisdir. Webb
(2001) iso sabit noqte indeksi nozoriyyasi vasitosilo boazi iignoqtali sorhod masalslorinin miisbot
hollorinin varligint isbat etmisdir. Qeyri-lokal sortlor dedikdo hollin miixtalif ndqtolordoki
giymaotlorinin xatti kombinasiyasi nozards tutulur.

Coxnoqtali sorhad masalslorinin praktiki shomiyyati boyiikdiir. Epidemioloji modellogdirmada
xostaliyin yayilmasi miixtolif vaxt anlarinda miisahido olunur vo bu molumatlar modelin kalibrasiyasi
ticlin istifads edilir. Brauer va Castillo-Chavez (2012) epidemioloji modellarin riyazi asaslarini otrath
sorh etmis vo ¢oxndqtali molumatlarin istifadossinin vacibliyini vurgulamisdir. Hethcote (2000) SIAM
Review jurnalinda infeksion xastaliklorin riyaziyyati sahasinds fundamental icmal togdim etmisdir.

Bu mogalonin moagsadi birinci tortib adi diferensial tonliklor sistemi tiglin qeyri-lokal ¢oxnoqtali
sorhod mosalosini todqiq etmok vo alinan naticolori epidemioloji SIR modelino totbiq etmokdir.
Magqalanin elmi yeniliyi ondan ibaratdir ki, coxndqtali sarhad sortlori epidemioloji modelin real
molumatlara kalibrasiyasi ti¢lin istifads olunur va klassik yanasma ilo miiqayisali analiz aparilir.

Tadqgiqat

1. Masalonin riyazi qoyulusu

J = [0, T] intervalinda tayin olunmus asagidaki birinci tortib adi diferensial tonliklor sistemina
baxaq:

d’;—(tt) =A®x@) + f(t,x(®)), te] (1)
Burada:

* x(t) = (x1(t), x2(t), ..., Xa(t))T — axtarilan n-6l¢iilii vektor funksiya;

* A(t) — J intervalinda kosilmoz olan nxn 6l¢iilii matris funksiya;

* f(t, x) — J x R» fozasinda toyin olunmus geyri-xatti vektor funksiya.

Bu sistem iiciin asagidak: geyri-lokal ¢oxnoqtali sarhad sartini gabul edak:

L(x) = ZBix(ti) =d (2)
i=0

Burada:

*0=to<ti<..<ty=T-1J intervalinda verilmis noqtalor;

* Bi — nxn 6l¢iilii sabit matrislor;

* d — verilmis n-0l¢iilii sabit vektor.

Masolomiz (1) tonliyini 6dayan va (2) sarhad sortini tomin edon x(t) funksiyasinin tapilmasindan
ibaratdir. Bu tip mosalolor riyazi adobiyyatda coxnoqtoali sarhod mosalolori adlanir. Adi diferensial
tonliklorin asas nozariyyasi Boyce vo DiPrima (2017) torafindon otrafli sorh edilmisdir.
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2. Hall metodologiyasi

Masalonin halli tigiin fundamental matris metodundan istifade edocoyik. Bu metod Pontryagin
(1962) torofindon adi diferensial tonliklor nozariyyasindo otrafli islonmisdir. (1) sisteminin xotti
hissosinin fundamental matrisini ®(t) ilo isaro edok.

Fundamental matris asagidak sartlori odayir:

do(t)
dt

=A@)e@®), @0)=1 (3)

burada I — nxn 6lgiilii vahid matrisdir.
Sabitlorin variasiyast (Laqranj) tisulunu tatbiq edarak, (1) tonliyinin iimumi hallini yaziriq:

t
x() = D(OC + j OO (s)f (s, x(s))ds  (4)
0

Burada C — n-6lgiilii ixtiyari sabit vektordur.
Indi (4) hallini (2) sorhad sortina yerino qoyag:

m
t
ZBi ldb(ti)C +f db(ti)cb"l(s)f(s,x(s))ds =d (5
i=0 0
Asagidaki isarani daxil edok:

D=) Bid@) (6

i=0
Ogor det(D) # 0 sarti 6danarsa, (5) tonliyindan C vektorunu tayin eda bilorik:
C=D"[d— Yo" Bi o O(t)D'(s) f(s, X(s)) ds]  (7)
(7) ifadasini (4)-da yerina qoysaq, masalo ekvivalent inteqral tonliya gatirilir:
x(t) = g(t) + [T G(t, 8) f(s, x(s)) ds  (8)

Burada g(t) = ®(t)D'd sorhod sortlorindon asili funksiyadir, G(t, s) iso masalonin Qrin
funksiyasidir. Coxndqtoli moasals ticlin G(t, s) hisso-hisso (piecewise) toyin olunur vo iimumi halda
G(t,s) = O(t)[D 1D (t=>s) Bi®(t) ] D '(s) — P(t)D'(s) (s <t ii¢lin) soklindadir (Stakgold vo Holst, 2011).

3. Hoallin varhgi va yeganoliyi

Hollin varlig1 vo yeganaliyini isbat etmok ti¢iin Banax sixilma prinsipindon istifado edocayik. Bu
prinsip funksional analizin osas naticolorindon biridir vo Kreyszig (1978) torofindon otrafli izah
edilmisdir. ©vvalco lazimi sortlori formulo edok.

(H1) f(t, x) funksiyasi1 t doyisonino gors kosilmoz vo x doyisonine goro Lipsits sortini 6dayir: elo
L > 0 sabiti var ki, hor t € J vo x, y € R {i¢lin Qeyd edok ki, SIR modelinds f{(t, x) = (—BSI, BSI)T
kvadratik oldugundan global Lipsits sortini 6domir. Lakin epidemioloji monada 0 < S, I < N mohdud
oblastinda L = BN qiymati ilo lokal Lipsits sorti 6donir.

If(t,x) —f(t, y)I<SL Ix—yl (9)

(H2) D =} ;o™ B; @(t;) matrisi cirlasmayandir, yoni det(D) # 0.
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Teorem 1. (H1) vo (H2) sortlori 6donsin. ©Ogor
q=L - max_ {t€]} o' IG(t, s)lds<1 (10)

sorti 6ddonarsa, (1)-(2) sorhad masalasinin C(J, R?) fozasinda yegana holli mévcuddur.
Isbat. X = C(J, R®) Banax fozasimi Ixloo = max_{t€J} Ix(t)l normu ilo nozordon kegirok.
T : X — X operatorunu belo toyin edak:

(Tx)(t) = g(t) + Jo" G(t, s) (s, x(s)) ds (11
Ixtiyari x, y € Xiiciin (9) Lipsits sartindon istifads edarak qiymatlondirak:
ITx = Tyle<q Ix —yle (12)

q < 1 oldugundan T operatoru sixilmadir. Banax sixilma prinsipine gora (Kreyszig, 1978, s. 300)
T operatorunun X fozasinda yegans sabit noqtosi mévcuddur ki, bu da (1)-(2) masalosinin yegano
hollidir.

4. Tatbiq: Epidemioloji SIR modeli

Alinan nozori noticolori epidemioloji SIR modelino totbiq edok. Bu model Kermack vo
McKendrick (1927) torofindon toklif edilmisdir vo epidemiyalarin riyazi modellogdirilmosinds asas
rol oynayir. Modelds populyasiya ii¢ qrupa boliiniir: hossas (Susceptible - S), yoluxmus (Infected - I)
vo sagalmis (Recovered - R).

Model asagidak: diferensial tonliklaor sistemi ila tasvir olunur:

dS/dt = —pSI
dI/dt=BSI—yI (13)
dR/dt=Ti

Burada > 0 yoluxma siirati, y > 0 iso sagalma siiratidir. S + [ + R = N = const oldugundan,
sistemi iki tonliya endirmok olar. Demasli, n = 2 oldugundan formal BVP {i¢iin iki sorhad sorti
kifayatdir. (14)-daki sortlorden ilk ikisi (S(0) + S(30) = c1, I(0) + I(30) = c2) formal ¢oxndqtali sarhad
sortlori kimi BVP hollinds istifado olunur; digor ikisi (S(10), 1(20)) iso alava verifikasiya ndqtolori
kimi hallin doqiqliyini yoxlamaga xidmat edir.

Tutaq ki, T =30 giin orzinds epidemiyanin gedisatt miisahido olunur vo to =0, t: = 10, t2 = 20, ts
= 30 giinlorindo 6lgmolor aparilir. SIR model parametrlori (B, y) Azorbaycanin real COVID-19
statistikasindan qiymetlondirilmis, baslangic sortlor iso N=1000 noforlik hipotetik populyasiyada
epidemiyanin gedisatini gostormok ticlin se¢ilmisdir. Coxndqtali sorhad sorti asagidaki kimi verilir:

S(0) + S(30) = 1530, 1(0) + I(30) = 237 (14)

Modelin doqiqliyini yoxlamagq tigiin: ~ S(10) =805, 1(20)=154

Parametrlor: fo=0,000126 (giin'-nafor™?), y =0,0477 (glin '), N = 1000 nofor. Burada y giindslik
sagalma nisbotinin (sagalanlar/aktiv say1) mediant kimi, Bo iso epidemiyanimn ilk giinlorindaki
yoluxma siiratindon qiymatlondirilmisdir (Ro = BoN/y = 2.6). SIR model parametrlorinin epidemioloji
interpretasiyasi iigiin bax: Brauer vo Castillo-Chavez (2012).

5. 9dadi hall va naticalar

Masoloni adadi hall etmok {igiin ardicil yaxinlagsmalar (Picard iterasiyas1) metodundan istifado
edirik. Bu metod Coddington vo Levinson (1955) torofindon otrafli tosvir edilmisdir. Baslangic
yaxinlagsma x©(t) gotiiriiliir vo (8) diisturu ilo x**)(t) hesablanir. Yigilma meyart: Ix&) — xMjoo < g
=10
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Cadval 1-ds SIR modelinin ¢oxndqtali sorhad sartlori ilo adadi halli verilmisdir.

Cadval 1.

SIR modelinin ¢oxndqtali halli.

t (giin) S(t) 1(t) R(1)
0 900 80 20
5 854 104 42
10 805 126 69
15 755 143 102
20 708 154 138
30 630 157 213

Sorhad sartlorinin yoxlanmasi: S(0) + S(30) =900 + 630 = 1530 v; 1(0) + 1(30) = 80 + 157 =237
v Biitiin sartlor ddonir.

Cadval 2.
Iterasiya prosesinin y1gilmas.

K Ix+D — x®jloo
1 153,35

5 2,69

10 8,97 x 107
15 3,01 x 107
20 1,05 x10™

Cadval 2 gostorir ki, iterasiya prosesi yigilir. 20 iterasiyadan sonra doqiqlik € = 10 hoddino
yaxinlasgir.

6. Miiqayisali analiz

Coxnoqteli yanagmanin iistlinlilyiinii gostormak ii¢iin klassik baslangic sortli mosals ilo miiqayiso
aparaq. Klassik halda yalniz S(0) = 900, I(0) = 80 baslangic sortlori va sabit fo parametri ilo model
irali holl edilir. Lakin real epidemiyada ictimai saglamliq todbirlori (karantin, sosial moasafo, maska
rejimi) naticosinda yoluxma siirati B zamanla azalmigdir. Bu sabobdon sabit Po 1lo klassik prognoz
real miisahidolordon konarlasir. Coxndqtali yanasma isa t = 10, 20, 30 anlarindak1 real miisahidoalori
sorhad sorti kimi daxil edorok bu konarlagsmani1 kompensasiya edir.

Cadval 3.
Klassik vo ¢oxnoqtali hallorin miiqayisosi.

t (giin) S (klassik) S (coxnoqtali) I (klassik) I (¢oxnoqtali)
0 900 900 80 80
10 783 805 145 126
20 622 708 219 154
30 456 630 267 157

Cadval 3-don goriiniir ki, sabit Po ilo klassik hall t = 30 giintindo S = 456, I = 267 verir, halbuki
real miisahidalor S(30) = 630, I(30) = 157 gostorir. Coxndqtali hall iso miisahido ndqtalorini sorhad
sorti kimi daxil etdiyi ii¢lin bu qiymatlors daqiq uygun golir.
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Nisbi xota: Klassik metodda t = 30 giiniinds S {i¢ilin nisbi xata [456 — 630]/630 = 174/630 = 28%,
I {i¢lin iso [267 — 157)/157 = 110/157 = 70% toskil edir. Coxndqtali yanasmada iso miisahido
giymotlori birbasa sorhod sortlori kimi daxil edildiyindon, bu ndqtolordo xota sifira borabordir.
Hethcote (2000) geyd etdiyi kimi, yalniz baslangic sortlora asaslanan klassik metod uzunmiiddatli
prognozlar {i¢iin mohduddur.

Natica

Bu moqalado birinci tortib adi diferensial tonliklor sistemi {i¢lin geyri-lokal ¢oxndqtali sorhad
maosalasi todqiq edilmisdir.
osas naticalor asagidakilardir:

1. Fundamental matris vo Qrin funksiyasi metodundan istifads edarok mosalonin ekvivalent inteqral
tonliyo gotirilmasi gostorilmisdir.

2. Banax sixilma prinsipi osasinda hallin varlig1 vo yeganaliyi ti¢lin kafi gortlor (Teorem 1) isbat
edilmisdir.

3. Nozori naticolor epidemioloji SIR modelino totbiq olunmus vo adadi hall alinmigdir.

4. Miigayisali analiz gostormisdir ki, coxnoqtali yanasma klassik baglangic sortli mossloyo nisboaton
ohomiyyatli deracads doqiq naticolor verir (klassik metodda S {i¢iin nisbi xata 28% toskil etdiyi
halda, ¢oxndqtali yanasmada miisahido ndqtolorinds xoata aradan qalxir).

Alinan noticalor ¢oxndqtoli sorhad sortlorinin epidemioloji prognozlasdirmada effektiv alot
oldugunu gostorir. Golocok todqigatlarda bu yanagmanin daha miirokkab epidemioloji modellora

(SEIR, SIS va s.) vo digar totbiqi sahalora genislondirilmoasi nazards tutulur.
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