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Birbasa marketinqdo miiasir trendlor va innovativ yanasmalar

Xiilasa

Birbasa marketinqgdo miiasir trendlor vo innovativ yanasmalar kiitlovi po¢t gondorislorindon
fordilosdirilmis, molumatlara osaslanan kommunikasiyalara kecidlo alagolondirilir. Sirkotlor audi-
toriyalar1 seqmentlogdirmok, cavablari prognozlagdirmaq vo omnikanal rejiminds avtomatlagdirilmig
miistori sayahatlori (e-poct, SMS, ani mesajlasma, push bildirislori, yenidon hadofloms) qurmagq tigiin
getdikco daha ¢cox CRM/CDP platformalarindan vo davranis analitikasindan istifado edirlor. Siini
intellektin rolu stirstlo artir: yaradict generasiya vo sinaq, toklif tovsiyalori, dinamik mozmun
fordilosdirilmosi, gondormo vaxtinin optimallasdirilmasi va A/B/N tocriiboleri. Innovasiyalara
homginin interaktiv formatlar (¢atbotlar, danisiq marketingi), konteksto asaslanan hiper-fordilosdirma
(geolokasiya, hadisolor, maraqlar), moxfiliyo yonolmis strategiyalar (birinci toraf molumatlari,
raziligin idars edilmosi, tohliikasiz analitika) vo birbasa yanagmanin bir hissasi kimi tokmillogdirilmis
xidmot keyfiyyoti (siiratli cavablar, tetiklenen kommunikasiyalar, saxlama) daxildir. Naticado,
effektivlik getdikco yalniz cavabla deyil, hom do LTV, saxlama, NPS vo birbasa kanallarin timumi
satis hunisine verdiyi tohfs ilo qiymaetlondirilir.

Acgar sozlar: marketing, ragamsal, fordilasdirma, kommunikasiya, CRM, CDP.

Contemporary Trends and Innovative Approaches in Direct Marketing
Abstract

Contemporary trends and innovative approaches in direct marketing are associated with the
transition from mass mailings to personalized, data-driven communications. Companies are
increasingly using CRM/CDP platforms and behavioral analytics to segment audiences, predict
responses, and build automated customer journeys (email, SMS, instant messaging, push
notifications, retargeting) in omnichannel mode. The role of Al is rapidly growing: creative
generation and testing, offer recommendations, dynamic content personalization, sending time
optimization, and A/B/N experiments. Innovations also include interactive formats (chatbots,
conversational marketing), hyper-personalization based on context (geolocation, events, interests),
privacy-focused strategies (first-party data, consent management, secure analytics), and improved
service quality as part of the direct approach (quick responses, triggered communications, retention).
As a result, effectiveness is increasingly being assessed not only by response but also by LTV,
retention, NPS, and the contribution of direct channels to the overall sales funnel.

Keywords: marketing, digital, personalization, communications, CRM, CDP.

Giris

Iqtisadiyyatin roqomsal transformasiyasi vo informasiya texnologiyalarinin siirotli inkisafi ilo
birbasa marketinq tamamils yeni bir mona kosb edir. Ovvallor asason pogt gdndarislori va telesatis-
larla alagali olan bu giin 0o, molumatlarin tohlili vo istehlak¢1 davranisinin dorindon basa diisiilmosino
osaslanan miirokkob fordilosdirilmis kommunikasiya sistemini tomsil edir. Miiasir istehlakg¢ilar
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fordilegdirilmis yanasma, qarsiligli alaqo siirati va tokliflorin aktualligini gozlayirlar vo bu da sirkoat-
lordon innovativ alatlor vo texnologiyalarin totbigini tolob edir.

Internetin, mobil tatbiglarin vo sosial medianin inkisafi miistarilorlo birbasa qarsiliql alaqo im-
kanlarin1 oshomiyyatli doracodo genislondirib. CRM sistemlorinin, marketing avtomatlagdirma plat-
formalarinin vo siini intellekt texnologiyalarinin ortaya ¢ixmasi sirkotlora e-pogt, SMS, ani mesaj-
lagma, push bildirislori vo fordilosdirilmis reklami vahid sistems inteqrasiya edorok ¢oxkanalli kom-
munikasiya strategiyalart qurmaga imkan verib. Noticodo, birbasa marketing yalniz satig tosviqi
alotindon daha ¢ox, hom do strateji miistori miinasibatlorinin idars edilmasinin vacib elementino
cevrilir.

Boylik molumat analitikas1 bugiinkii miihitdo x{isusi rol oynayir. Sirkotlor auditoriyani davranis,
demogqrafik vo psixoqrafik xiisusiyyotloro goro seqmentlosdirmok, cavab nisbatlorini prognoz-
lasdirmaq va real vaxt rejimindo fordilosdirilmis tokliflor yaratmaq imkami qazanirlar. Innovativ
yanagmalara catbotlarin istifadosi, dinamik mozmun fordilogdirilmosi, tetiklenen qarsiligli olago
ssenarilori vo avtomatlasdirilmis satis hunilori daxildir ki, bu da kommunikasiya somoraliliyini artirir
vo xorclori azaldir. Belolikls, birbasa marketingdoki miiasir tendensiyalar kiitlovi kommunikasi-
yalardan fordilosdirilmis, texnologiyaya asaslanan vo analitik cohotdon molumatlandirilmis miistori
qarsiligli alagolorine kegidi oks etdirir. Bu, yiiksok roqabatli vo roqomsallasdirilmis bazarda innovativ
yanasmalarin vo onlarin sirkotlorin marketing foaliyystlorinin effektivliyino tosirinin dyronilmasinin
aktualligin1 vurgulayir.

Tahlil

Birbasa marketinqdoki mdvcud tendensiyalar onun birbasa satis alotindon hortorofli miistori
tocriibasi idaroetms sistemind ¢evrilmasini niimayis etdirir. Aparici sirkotlorin tocriibalorinin tohlili
gostarir ki, fordilogdirilmis kommunikasiya effektivliyin asas amili halina golir. Miistori davranisi,
onlarin alis tarix¢osi vo Ustilinliiklori haqqinda molumatlardan istifado miivafiq tokliflorin yaradil-
masina imkan verir, cavab vo konversiya nisbatlorini shomiyyatli doracads artirir. ©Ononavi kiitlovi
marketinqdon forgli olaraq, birbasa yanagma hodof tasira vo uzunmiiddotli miinasibaotlora yonolmisdir
[1,s. 1114].

On vacib tendensiyalardan biri siini intellekt vo magin dyronmosinin inteqrasiyasidir. Prog-
nozlasdirici analitika alqoritmlori alig ehtimalini, mesaj gondormok iigiin optimal vaxti vo on effektiv
kommunikasiya kanalin1 miioyyon etmoayo kdmok edir. Bu, marketing xarclorini azaldir vo investisiya
golirliliyini (ROI) artirir. Bundan slava, proses avtomatlagdirilmasi (marketinq avtomatlasdirilmasi)
hor bir miistori horokotinin miivafiq sistem reaksiyasimi tetiklediyi tetikleyici ssenarilorin
yaradilmasina imkan verir[2, s. 16375].

Omnikanal strategiyalarinin tohlili gosterir ki, miixtalif kanallarin (e-pogt, SMS, sosial media,
ani mesajlagsma, push bildiriglori) sinxronlasdirilmas: vahid miistori soyahoti yaradir. Omnikanal
yanasmasindan istifads edon sirkotlor daha yiiksok miistori saxlama nisbotlori vo artan LTV niimayis
etdirirlor. Osas tolob vahid verilonlor bazast vo CRM sistemlorinin analitik platformalarla
inteqrasiyasidir[3, s. 455].

Eyni zamanda, yeni ¢otinliklor ortaya cixir. Soxsi molumatlarin qorunmasi ii¢lin daha sort
toloblor vo daha sort tonzimloyici ¢orgivalor birinci torof molumatlarina vo soffaf istifadoci raziligi
mexanizmlaring kegidi tolab edir. Bu, auditoriya il slago strategiyasini doyisdirir vo miistori etibarini
strateji aktivo cevirir[4, s. 718].

Belalikls, mévcud tendensiyalarin tohlili gostorir ki, birbasa marketinqin effektivliyi birbasa
sirkatin rogamsal yetkinlik soviyyesindon, analitikasinin keyfiyyatindon va siirotlo doyigen texnoloji
miihito uygunlasma qabiliyyatinden asilidir. Innovativ yanasmalar raqabot iistiinliiklori tomin edir,
lakin texnologiya, strategiya vo togkilati proseslorin hartarafli inteqrasiyasini talab edir[5, s. 960].
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Cadval 1: Birbasa marketinqds movcud trendlor vo innovativ yanasmalar

No | Tendensiya / Yanasma Mozmunu Alotlor Gozlonilon Effekt
1 | Kommunikasiyalarin | Miistori molumatlarina | CRM sistemlori, | Konversiyanin
fordilosdirilmasi osaslanan fordi Big Data, Al artmasi, mistori
tokliflorin hazirlanmasi1 | alqoritmlori loyalliginin
yliksolmasi
2 | Omnikanal marketinq | Biitiin kommunikasiya | Email, SMS, Miistori
kanallarinin vahid messencerlar, tacriibasinin
sistemds inteqrasiyasi push bildiriglor (customer journey)
yaxsilagmasi,
LTV-nin artmast
3 | Marketingin Trigger osasl ssenarilor | Marketing Xorclorin azalmasi,
avtomatlasdirilmasi vo avtomatik satis Automation reaksiya siiratinin
hunilarinin totbiqi platformalari, artmast
chatbotlar
4 | Siini intellektin totbiqi | Miistori davranisinin Masin dyronmasi, | ROI-nin
prognozlasdirilmasi vo | prognozlasdirici | yiiksalmasi,
kontentin analitika hadsflomanin
optimallagdirilmasi daqiqliyi
5 | Data-driven yanagma | Qorarlarin analitik BI sistemlori, Kampaniyalarin
gostaricilor vo metriklor | analitik effektivliyinin
osasinda verilmosi platformalar artmasi
6 | Moxfilik yontimli Soxsi molumatlarin First-party data, | Miistori etimadinin
strategiya qanunvericiliyo uygun | raziliq artmasi
idars olunmas1 idarsetmosi
(consent
management)

Mbanba: Chaffey, D., & Ellis-Chadwick, F. (2022). Rogomsal marketing: Strategiya, totbiq vo
tocriiba (8-ci nogr). Pearson Education Limited.

Cadval 1 birbasa marketinqde asas miiasir trendlori vo innovativ yanasmalar: sistemlosdirir, on-
larin mazmununu, istifads olunan alatlori vo gozlonilon naticalorini gdstorir. Har bir trend anonavi
birbasa satis metodlarindan texnoloji cohotdon inteqrasiya olunmus miistori miinasibatlorinin idars
edilmasi modelins kecidi niimayis etdirir [6, s. 59].

Fordilogdirilmis yanasma artan konversiyani vo artan sadaqati tomin etdiyinden, kommunika-
siyalarin fordilosdirilmasi osas yer tutur. CRM sistemlorinin, boyiik molumat analitikasinin va siini
intellekt alqoritmlorinin istifadesi sirkotloro miistori ehtiyaclarma vo davraniglarina osaslanaraq
miivafiq tokliflor yaratmaga imkan verir [7, s. 198].

Omnikanal marketinq miixtolif kommunikasiya kanallarinin sinxronlasdirilmasinin vacibliyini
vurgulayir. E-poct, SMS, ani mesajlasma vo push bildirislorinin vahid sistems inteqrasiyasi vahid
miisgtori soyahati yaradir vo istehlakgilarla uzunmiiddotli miinasibotlorin gliclondirilmosine tohfs verir
(8, s. 78].

Marketinq avtomatlagdirilmasi qarsiliqli alage proseslorini optimallagdirmagi hadoflayir. Tetik
ssenarilori vo avtomatlagdirilmis satis hunilori miistori horokotlorino cavablarin cavabdehliyini
artirarkon vaxt vo maliyya xorclorini azaldir [9, s. 240].

Stini intellektin istifadasi istehlak¢r davranisi prognozlarinin daqiqliyini artirir vo mozmunun,
mesaj vaxtinin vo kommunikasiya kanallarinin optimallagdirilmasina imkan verir. Bu, birbasa ROI-
yo vo marketinqg kampaniyalarinin effektivliyino tosir gostorir.

Mbolumatlara ssaslanan yanagma idarsetma qorarlarinin obyektiv analitik molumatlara vo mar-
ketinq metriklorino osaslanmasini tomin edir. Bu, planlagdirma prosesini daha molumath edir vo
qeyri-miioyyanliyi azaldir[10, s. 34].
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Nohayat, maxfiliys yonolmis strategiya soxsi malumatlarin qorunmasi ti¢lin miiasir toloblari oks
etdirir. Birinci torof molumatlarinin va goffaf raziliq mexanizmlorinin istifadosi miistori inamini
giiclondirmoya vo giiclii sirkot niifuzunun qurulmasina kdmok edir [11, s. 288].

Cadval 1 miiasir birbasa marketing sistemindo texnoloji yeniliklor, strateji yanasmalar vo iqtisadi
naticalor arasindaki slagoni niimayis etdirir [12, s. 312].

Natico

Bugiinkii rogomsal vo rogabatli miihitds birbasa marketing strateji miistori miinasibotlorinin idars
edilmasi li¢iin yiiksok texnologiyal1 bir vasitoyos ¢evrilmisdir. Movcud trendlorin tohlili gostorir ki,
onun effektivliyi fordilogdirmo saviyyasi, analitikanin dorinliyi vo roqomsal texnologiyalarin sirkatin
marketing proseslorino inteqrasiya doracasi ilo miioyyan edilir.

Stini intellekt, avtomatlasdirma, ¢oxkanalli rabito vo molumatlara asaslanan hoallora asaslanan
innovativ yanasmalar hodoflomo doqiqliyini ohomiyyatli dorocods yaxsilasdirir, xorclori optimal-
lagdirir vo konversiya nisbatlorini vo miistori sadagatini artirir. Qarsiliqlt slagonin biitiin morhalo-
lorindo miistari tocriibasinin idars edilmasi getdikco daha vacib hala galir vo uzunmiiddotli miistori
doyarinin (LTV) artmasina vo davamli biznesin inkisafina tohfs verir.

Eyni zamanda, soxsi moalumatlarin qorunmasi vo soffaf rabitoyo toloblor artir vo sirkot vo is-
tehlake¢1 arasinda etibarli miinasibatlorin yeni bir modelini yaradir. Belo bir miihitdo birbasa
marketingin ugurlu totbiqi yalniz texnologiyalarin hortorafli inteqrasiyasi, strateji planlasdirma vo
togkilati c¢eviklik ilo miimkiindiir. Beloliklo, birbasa marketinqdo miiasir trendlor vo innovativ
yanasmalar sirkotlorin rogabot gabiliyyeotini artirmaq vo rogomsal iqtisadiyyatda davamli bazar
movqelorini yaratmaq ti¢iin yeni imkanlar yaradir.
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Miinaqisadon sonraki soraitds iqtisadi dayamghligin shomiyyati
Xiilaso

Miinaqisodon sonraki Azarbaycanda iqtisadi dayaniqliq uzunmiiddotli sabitlik vo davamli inkisaf
liclin osas amildir. Bu istiqgamotdo osas strategiya neft sektorundan asililigin azaldilmasi vo
iqtisadiyyatin saxslondirilmosidir. Hokumot kond tosorriifati, turizm, informasiya texnologiyalar1 vo
istehsal kimi geyri-neft saholorinin inkisafini togviq etmoklo yanasi, naqliyyat, enerji vo tele-
kommunikasiya infrastrukturunu da modernlosdirir. innovasiya vo insan kapitalinin inkisafi biliyo
osaslanan igtisadiyyatin formalagsmasma xidmaot edir. Infrastrukturun yeniden qurulmasi, xiisusilo
miiharibodon zoror ¢okmis orazilordo, iqtisadi borpanin asas elementlorindondir. Bu proses hom
mosgullugu artirir, hom do investisiya calb edorok iqtisadi foalli1 giiclondirir. Qarabag vo Sorqi
Zongozur bolgalorinin inkisafi regional inteqrasiyani siirstlondirir vo milli birliyi méhkomlondirir.
Xarici investisiyalarin colb edilmaosi iqtisadi dayanigligin digor vacib istiqgamatidir. Soffaf idaroetmao
vo giicli hiiquqi miihit investorlarin maragini artirir. Eyni zamanda, tohsil, sohiyys vo sosial
xidmotlors yatirimlar sosial inkliizivliyi tomin edir vo yoxsullugun azaldilmasina tohfs verir. Bu
yanagma Azorbaycanin daha dayaniqli vo balansli igtisadi model qurmasina imkan yaradir.

Acgar sozlar: Azarbaycan, Qarabag, iqtisadi inkisaf, iqtisadi dayaniqlilhq.

The Importance of Economic Sustainability in Post-Conflict Settings
Abstract

Economic resilience in post-conflict Azerbaijan is essential for long-term stability and
sustainable development. A central strategy focuses on reducing dependence on the oil sector through
economic diversification. The government promotes non-oil industries such as agriculture, tourism,
IT, and manufacturing, while simultaneously improving infrastructure in transport, energy, and
telecommunications. Innovation and workforce development are prioritized to support a knowledge-
based economy. Infrastructure reconstruction, particularly in war-affected regions, is a key driver of
economic recovery. It enhances employment, stimulates business activity, and attracts investment.
Regional development in Karabakh and East Zangezur strengthens economic integration and supports
national unity. Attracting foreign investment remains another critical pillar. Improved governance,
transparency, and legal frameworks increase investor confidence. Furthermore, investments in
education, healthcare, and social services foster social inclusion and reduce poverty. Together, these
measures contribute to building a more stable, inclusive, and sustainable economic model for
Azerbaijan.

Keywords: Azerbaijan, Karabakh, economic development, economic sustainability

BaXHOCTh DKOHOMHYECKOM yCTOﬁqHBOCTH B HOCTKOH(I).]II/IKTHI)IX CUTyalusx
Pe3iome

DKOHOMHUYECKasl YCTOMUYUBOCTh B MTOCTKOH(IMKTHOM A3epOaiipkaHe UTPpaeT KIFUYEBYIO POJIb B
o0ecredyeHrnn TONTOCPOYHON CTAOMIBHOCTH U YCTOWYHMBOTO pazBuths. OCHOBHAs CTpaTerusi Harl-
paBJieHA HA CHWIKEHHE 3aBUCUMOCTH OT HE(TSHOTO CEKTOpa IyTeM TUBEpPCU(PHUKAIINNA IKOHOMHUKH.
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T'ocynapcTBO akKTUBHO pa3BUBACT HEHE(TSIHBIE OTPACIIH, BKIIIOUAs CENbCKOE X035 cTBO, Typusm, UT
U IPOMBIIIJIEHHOCTh, OJXHOBPEMEHHO MOJEPHU3MUPYs TPAaHCIOPTHYIO, DHEPIeTUYECKYIO U Tele-
KOMMYHUKAIIMOHHYI0 HH(ppacTpykTypy. Ocoboe BHHMaHHE YIENSeTCS] MHHOBAIMSAM M PA3BUTHIO
4eJI0BEYECKOro KanuTana. Boccranopnenue HHQPacTpyKTypbl, 0COOEHHO B IOCTPAAABIINX OT BONHBI
peruoHax, SBISETCS BAXHBIM (PaKTOPOM IKOHOMHYECKOro pocta. OHO CIOCOOCTBYET CO3AaHUIO
pabounx MecCT, aKkTUBU3alUM OW3HEca M INpuBiIedYeHUI0 uHBecTulMid. Pazputne Kapabaxa u
BocrouHoro 3aHresypa ycWJINMBaeT PETMOHAIBbHYIO HMHTETPALMI0O U YKPEIUIAET HAllMOHAJIbHOE
ennHCTBO. [IpuBlEYEHME WHOCTPAaHHBIX WHBECTULUHN TAKXE HMEET CTPaTern4ecKoe 3HauYCHUE.
Viyuuienue ynpasiaeHus, IPO3PaYyHOCTH U IIPABOBOM CpEZbl MOBBIIIAECT WHBECTULUOHHYIO IIPHUB-
JIeKaTeIbHOCTh CTpaHbl. MHBecTHLMM B 00pa3oBaHue, 3[paBOOXPAHEHUE M COLUANbHBIE YCIyTU
CIOCOOCTBYIOT COITMAJILHOM MHTETPALIMU U CHIDKEHHIO YPOBHS O€THOCTH. B COBOKYITHOCTH 3TH MEpPbI
(GOopMHPYIOT YCTOHUMBYIO U COATAHCUPOBAHHYIO SKOHOMHUYECKYIO CUCTEMY.

Kniouegvie cnosa: Asepbaiioscan, Kapabax, skoHomuueckoe pazeumue, >KOHOMUYECKA
YCMOUYUBOCMb.

Giris

Miinaqisodon sonraki Azorbaycanin iqtisadi dayaniqligi uzunmiiddastli sabitlik vo davamli in-
kisafligiin asas rol oynayir. Miinaqisonin basa ¢atmasindan sonra 6lko daha ¢evik vo dayaniqli igtisadi
model qurmaq mogsadilo iqtisadiyyatin saxolondirilmasing, infrastrukturun borpasina, regional
inkisafin giiclondirilmasine vo xarici investisiyalarin colb edilmosing xiisusi diqqot yetirmisdir. Neft
sektorundan yiiksok asililiq vo global qiymst dalgalanmalart iqtisadi risklor yaratdigindan, kond
tosarriifati, turizm, informasiya texnologiyalar1 va sonaye kimi geyri-neft sahslorinin inkisafi prioritet
istigamoto ¢evrilmisdir. Infrastrukturun yenidon qurulmasi, xiisusilo miiharibadon zorar ¢okmis
orazilordo, iqtisadi barpanin asas siitunlarindan biridir. Bu proses yalniz fiziki obyektlorin barpast ilo
mohdudlasmir, hom do mosgullugun artirilmasi, biznes foaliyystinin stimullagdirilmast vo
investisiyalarin colb edilmosi baximindan miithiim tosir gostorir. Qarabag vo Sorqi Zongozur
bolgalorinin inkisafi regional inteqrasiyani giiclondirarok milli birliyin méhkomlonmasine tohfas verir.
Bununla yanasi, idaroetmo islahatlari, soffafligin artirilmasi vo dovlot-6zal torsfdasliglarinin
genislondirilmosi investisiya miihitini yaxsilasdirir. Tohsil, sohiyya vo sosial xidmatlors yatirimlar iso
sosial inkliizivliyi vo insan kapitalinin inkisafini tomin edir. Belslikls, kompleks yanasma
Azarbaycanin davamli vo rogabatqabiliyyatli igtisadi model qurmasina sorait yaradir.

Tadqigatin magsadi vo masalonin qoyulusu

Bu todqiqatin osas mogsadi miinaqisodon sonraki Azorbaycanda iqtisadi dayaniqligin for-
malagmasina tosir edon osas faktorlari arasdirmaq vo davaml igtisadi inkisafin tomin olunmasinda
totbiq edilon dovlot strategiyalarmin effektivliyini qiymetlondirmokdir. Aragdirma g¢orgivasinda
iqtisadiyyatin saxolondirilmoasi, infrastrukturun yenidon qurulmasi, regional inteqrasiyanin giic-
londirilmasi va xarici investisiyalarin rolu xiisusi digqet markozindos saxlanilir. Bununla yanasi, tohsil,
sohiyyo vo insan kapitalina yatirimlarin uzunmiiddstli iqtisadi artim vo sosial sabitlik baximindan
ohomiyyati do tohlil olunur. Miinaqisadon sonraki dovrde Azarbaycan iqtisadiyyati bir sira ciddi
cagirislarla tizlogsmisdir. Bu problemlor osason infrastrukturun dagidilmasi, neft sektorundan yiiksok
asililiq vo regionlar arasinda iqtisadi inteqrasiyanin zoifliyi ilo baglidir. Hokumat bu problemlori
aradan qaldirmaq ti¢lin miixtolif iqtisadi siyasotlor hoyata kecirso do, onlarin uzunmiiddatli
davamlilig1 va effektivliyi halo do miizakira movzusudur. Xiisusile iqtisadi diversifikasiyanin kifayaot
godar inkisaf etmomaosi, xarici investisiyalarin artirilmasi ehtiyaci vo kockiin ohalinin omok bazarina
inteqrasiyasi alave aragdirma talob edon asas mosololordondir.

Iqtisadi dayaniqligin osas komponentlarindon biri igtisadiyyatin saxalondirilmasidir. Uzun illor
orzindo Azaorbaycan iqtisadiyyati osason neft sektoruna osaslanmisdir. Lakin qlobal enerji bazarindaki
doyiskonlik bu modelin risklorini aciq sokilde gdstormisdir. Bu sababdon qeyri-neft sektorlarinin
inkisaf etdirilmosi strateji prioritets ¢evrilmisdir. Kond tosorriifati, turizm, informasiya
texnologiyalar1 vo sonaye sahalori bu istigamotdo 6n plana ¢ixir. Dovlot torafindon biznes miihitinin
yaxsilagdirilmasi, sahibkarligin tosviqi ve investisiya imkanlarinin genislondirilmasi maogsadils

9



ELM VO INNOVASiYA Beynolxalq Elmi Jurnal. 2026 / Xiisusi Buraxihs / 8-11
SCIENCE AND INNOVATION International Scientific Journal. 2026 / Special Issue / 8-11

miixtalif stimullagdiric1 toadbirlor hoyata kegirilir. Bununla yanasi, infrastrukturun inkisafi iqtisadi
saxolondirmoni dostokloyon osas amillordondir. Nogliyyat, enerji vo telekommunikasiya sistemlorinin
miiasirlogdirilmosi iqtisadi foaliyyatin genislonmosi iigiin zoruri sorait yaradir. Innovasiya vo
texnologiyalarin totbiqi do bu prosesdo miihiim rol oynayir. Dovlotin todqigat vo inkisaf foaliy-
yatlorini togviq etmasi vo dovlat-6zal sektor omakdashigini giiclondirmasi naticasinds iqtisadiyyatin
daha cox bilik osasli modelo kegidi siirotlonir. Insan kapitalinin inkisafi, yani tohsil vo peso baca-
riglarinin artiritlmast da bu transformasiyanin ayrilmaz hissosidir. Miinaqisodon sonraki dovrds
infrastrukturun yenidon qurulmasi xiisusi shomiyyat dastyir. Miiharibo naticasindo yollar, moktablor,
xostoxanalar vo digor sosial obyektlor ciddi zoror gdrmiisdiir. Bu obyektlorin barpasi yalniz fiziki
infrastrukturun yenilonmosi deyil, eyni zamanda iqtisadi foalligin stimullagdirilmasi baximindan da
vacibdir. Infrastruktur layihalori hom birbasa, hom da dolay1 yolla mosgullugun artmasina sobab olur
vo yerli iqgtisadiyyatlarin dirgolmosino sorait yaradir. Eyni zamanda, yaxsilagdirilmis infrastruktur
regionlar arasinda slaqgalari giiclondirarok avvallar tocrid olunmus orazilarin iqtisadi dovriyyoys daxil
edilmasini tomin edir. Bu iso hom daxili bazarin genislonmosino, hom do xarici investorlar iigiin daha
olverisli miihitin formalasmasina gotirib ¢ixarr. Infrastrukturun inkisafi investorlarm risklorini
azaldir vo onlarin foaliyyotini daha somoroli edir. Regional inkisaf, xiisusilo Qarabag vo Sorqi
Zongazur bolgalorinin barpast iqtisadi dayaniqligin miihiim istiqgametlorindon biridir. Bu orazilords
hoyata kecirilon layiholor sosial-igtisadi forqlorin azaldilmasina vo milli birliyin méhkomlonmasine
xidmot edir. Manzil, sohiyys vo tohsil infrastrukturlarina qoyulan investisiyalar ohalinin hoyat
keyfiyyotini artirmaqla yanasi, uzunmiiddstli inkisaf {iclin osas yaradir. Kommunikasiya
sabokolorinin yenidon qurulmasi da regional inkisafin asas komponentlorindondir. Avtomobil vo
domir yollarinin, homg¢inin roqomsal infrastrukturun inkisafi ticarot vo iqtisadi olagolorin
geniglonmasing imkan yaradir. Bu isa regionlarin 6lko iqtisadiyyatina inteqrasiyasini siiratlondirir vo
yeni biznes imkanlar1 yaradir. Xarici investisiyalarin colb edilmosi do iqtisadi dayanigligin tomin
olunmasinda asas rol oynayir. Sabit vo soffaf iqtisadi miihit investorlarin maragini artirir. Azorbaycan
hokumatinin idarsetmonin tokmillogdirilmasi, korrupsiyaya gqarst miibarizo vo hiiquqi bazanin
giiclondirilmasi istigamotindo hoyata kegirdiyi islahatlar bu baximdan miihiim shomiyyat kasb edir.
Xarici investisiyalar dlkoyo kapital, texnologiya vo idareetmo tocriibasi gotirorok iqtisadiyyatin
inkisafin1 siiratlondirir. Investisiyalar homginin yeni is yerlorinin yaradilmasima vo mohsuldarligin
artmasina sabob olur. Bu iso iqtisadiyyatin daha rogabotqabiliyystli vo davamli olmasina sorait
yaradir. Xiisusilo Qarabag vo Sorqi Zongozur bdlgolorindo hoyata kecirilon layiholor miixtolif
sektorlar iizro investisiya imkanlarin1 geniglondirir. Sosial saholors yatirimlar da igtisadi dayaniqligin
mithiim elementidir. Miinaqisodon zoror ¢okmis ohali, xiisusilo kogkiinlor {igiin tohsil, sohiyys vo
sosial xidmatlora ¢ixisin tomin olunmasi vacibdir. Tohsil insanlarin eamok bazarina inteqrasiyasini
asanlagdirir, sohiyyo xidmatlori iso ohalinin timumi rifahimi artirir. Sosial destok proqramlari
insanlarin hayat soraitini yaxsilagdirmaqla yanasi, comiyyet daxilinde etimadi vo birliyi giiclondirir.
Bu 1s0 uzunmiiddatli siilh vo sabitlik {i¢lin asas sortlordon biridir. Sosial inkliizivlik tomin edildikdo
yoxsulluq saviyyasi azalir vo galocok miinaqise risklori minimuma enir. Natica etibarilo, miinaqigsodon
sonraki Azorbaycanda iqtisadi dayaniqligin tomin olunmasi kompleks vo ¢oxsaxali yanasma tolob
edir. Igtisadiyyatin saxolondirilmosi, infrastrukturun inkisafi, regional inteqrasiya, investisiyalarin
colb edilmasi vo sosial sahalors yatirimlar bu prosesin asas siitunlarini togkil edir. Bu istigamotlordo
atilan addimlar Azarbaycanin daha dayaniqli, inkliiziv vo uzunmiiddatli inkisaf modelins kegidini
tomin eds bilor.

Alinan naticalarin totbiqi

Bu tadqgigatin noticalori Azorbaycanin miinaqisodon sonraki iqtisadi dayanmigqligini vo uzun-
miiddoatli inkisafini dostoklomok {igiin bir ne¢o asas sahado totbiq oluna bilor. Birincisi, siyasatcilor
oldo etdiklori fikirlordon iqtisadiyyatin saxolondirilmosi strategiyalarini tokmillogdirmok vo
tokmillosdirmok, 6lkonin neft sektorundan asililigini azaltmaq vo kond tosorriifati, turizm vo tex-
nologiya kimi qeyri-neft sonayelarindo davamli artimi tosviq etmak {iciin istifado edo bilorlar. iqti-
sadiyyatin yenidon qurulmasina ugurlu yanagmalar1 miioyyon etmokls dévlst qurumlar: sahibkarlig
togviq edon, xarici investisiyalari colb edon va yerli biznesi giiclondiron mogsadyonlii siyasaot hoyata
kegira bilor. Ikincisi, tadqiqatin naticalori xiisusilo Qarabag vo Sarqi Zongazur kimi miinagiseden to-
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sirlonmis regionlarda infrastrukturun planlasdiriimas1 vo inkisaf soylorina téhfo vero bilor. infra-
struktur layiholorinin iqtisadi tosirini basa diismokla, qorar gobul edonlor naqliyyat sobokolorini, enerji
sistemlorini vo ragomsal slagoni tokmillogdirmak {iciin resurslart somarali sokilds ayira, bununla da
regional igtisadi inteqrasiyani togviq edo vo alavo investisiya calb eds bilorlor. Bundan slavs, toadqiqat
is¢i qlivvesinin inkigafina, tohsilo vo sshiyyayo yonolmis sosial siyasotlori molumatlandira bilar.
Iqtisadi dayanigliqda insan kapitalina qoyulan sarmayanin rolunu vurgulamagqla, siyasatcilor fordlori
miixtolif vo miiasir iqtisadiyyatda istirak etmok {i¢iin lazimi bacariqlarla tochiz edon proqramlar
hazirlaya bilorlor. Nohayat, beynolxalq toskilatlar, investorlar vo inkisaf agentliklori maliyyo dostoyi
Vo investisiya tosobbiislorinin 6lkenin uzunmiddstli iqtisadi dayanigligi ve regional inkisaf
mogsadlorine uygun olmasini tomin edorok, Azorbaycanla olagolorini istigamatlondirmok {i¢iin
tadqiqat naticalorindan istifade eds bilarlar.

Natico

Iqtisadi dayaniqliq Azorbaycanin miinagiseden sonraki dovrds uzunmiiddatli sabitlik vo davamli
inkisafinin tomin edilmoesindos osas rol oynayir. Hokumotin iqtisadiyyatin saxslondirilmasi,
infrastrukturun borpasi, regional inkisaf vo xarici investisiyalarin colb edilmosine yonalmis siyasoti
milli igtisadiyyatin giiclondirilmosindo miihiim ohomiyyat kasb edir. Qlobal geyri-miisyyanliklor
fonunda neftdon asililigin azaldilmasi tigiin kond tosarriifati, turizm, informasiya texnologiyalar1 vo
sonaye kimi qeyri-neft sektorlarmin inkisafi prioritet olaraq qalir. Infrastrukturun inkisafi, xiisusilo
Qarabag vo Sorqi Zongozur kimi miiharibadon zoror ¢gokmis bolgalordo, iqtisadi barpanin osas sii-
tunlarindan biridir. Yollarin, enerji vo kommunikasiya sistemlorinin yenidon qurulmasi regionlararasi
olagolori giliclondirir, igtisadi inteqrasiyant siiratlondirir vo biznes miihitini canlandirir. Bu proses hom
ds investisiyalarin calb olunmasina va sahibkarligin inkisafina sorait yaradir. Bununla yanasi, tohsil,
sohiyya va is¢i qlivvasinin inkisafina yonalmis sosial sormayslor insanlarin iqtisadi proseslora daha
aktiv qosulmasini tomin edir. Sosial inkliizivliyin giiclondirilmasi va idaraetmonin tokmillagdirilmasi
investorlarin etimadint artirir vo davamli inkisaf {iglin mohkom zomin yaradir. Notico etibarilo,
kompleks vo goxsaxali yanasma Azorbaycanin dayaniqli, raqabotqabiliyyatli vo inkliiziv iqtisadi
model qurmasina imkan verir.
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Raqgomsal sonadlorin saxtalasdirilmasinin askarlanmasinda siini intellektin rolu
Xiilaso

Miiasir dovrda siini intellekt demok olar ki, comiyyetimizin biitiin sferasina tosir gostormisdir.
Rogomsal transformasiya miiasir comiyyatin biitlin sahoalorindo sonad dévriyyesinin elektron miihito
kec¢idini siirotlondirmisdir. Bu proses informasiya tohliikosizliyi ilo bagli yeni risklorin, xiisusilo
rogomsal sonadlorin saxtalagdirilmasi hallarinin artmasina sobab olmusdur. Magalads siini intellekt
texnologiyalarinin rogomsal sonadlorin saxtalagdirilmasinin agkarlanmasinda rolu tohlil edilir. Miiasir
magin dyronmasi va darin dyronma metodlarinin totbiqi, onlarin istiinliiklori vo mévcud problemlor
tohlil edilmis, normativ-hiiquqi sonadlors, yerli vo xarici miialliflorin asarlorine istinad olunaraq
todqiq edilmisdir.

Acar sozlar: siini intellekt, rogoamsal sonadlar, saxtalasdirma, masin oyronmasi, informasiya
tohliikasizliyi.

The Role of Artificial Intelligence in Detecting Digital Document Forgery

Abstract

In modern times, artificial intelligence has affected almost all spheres of our society. Digital
transformation has accelerated the transition of document circulation to the electronic environment
in all areas of modern society. This process has led to an increase in new risks related to information
security, especially cases of digital document forgery. The article analyzes the role of artificial
intelligence technologies in detecting digital document forgery. The application of modern machine
learning and deep learning methods, their advantages and existing problems are analyzed, and
researched with reference to regulatory and legal documents, works of local and foreign authors.

Keywords: artificial intelligence, digital documents, forgery, machine learning, information
security.

Pos1b MCKYCCTBEHHOI0 HHTE/LVIEKTA B BbISIBJICHUHU MOAEJI0K UM PPOBHIX
JAOKYMEHTOB

Pe3rome

B coBpemMeHHYI0 310Xy MCKYCCTBEHHBIN MHTEIJICKT 3aTPOHYI MPAKTUYECKU BCe C(ephl HAIIETO
obmectBa. [ludpoBas Tpanchopmamus yckopuiaa Tepexo] JOKYMEHTOOOOpOTa B AJIEKTPOHHYIO
Cpelly BO BCEX OONACTSIX COBPEMEHHOTO OOIEeCTBA. DTOT MPOIECC MPHUBEN K YBEIWYCHHIO HOBBIX
PHICKOB, CBSI3aHHBIX C HH()OPMAIIMOHHON 0€30MaCHOCTHIO, 0COOEHHO CITy4aeB MOMICITKNA MH(POBBIX
JOKYMEHTOB. B cTarbe aHanu3upyeTcs pojib TEXHOJIOTHI HCKYCCTBEHHOTO HHTEIUICKTA B BHISIBICHHUH
MONJIETIOK ITU(POBBIX TOKYMEHTOB. AHAIM3UPYIOTCS M HCCICAYIOTCS MPUMEHEHHWE COBPEMEHHBIX
METOIOB MAITMHHOTO OOy4YeHHs M TIIyOOKoro oOy4YeHHs, MX MPEUMYIIECTBA U CYyIIECTBYIOIIHNE
po06sieMbl Ha PUMEPE HOPMATUBHO-TIPABOBBIX JOKYMEHTOB, pa0OT OTEUECTBEHHBIX U 3apyO0eKHbBIX
aBTOPOB.
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Giris

Conab Prezident ilham Bliyevin 19 mart 2025-ci il tarixli soroncamu ilo “Azorbaycan Respubli-
kasimin 2025-2028-ci illor iigiin Siini Intellekt Strategiyas1” tosdiq edilmisdir. Azarbaycan Respub-
likas1 Konstitusiyasinin 109-cu maddasinin 3-cii vo 32-ci bandlorinoe asasan, 6lkads siini intellektin
inkigafinin stiratlondirilmosi, bu sahodo elmi-tadqiqat foaliyystinin togviqi, informasiya texnolo-
giyalar1 vo onlarin idaroetmo mexanizmlorinin tokmillogdirilmasi, miivafiq infrastrukturun olga-
tanliginin artirilmasi, eloco do ixtisash kadr potensialinin giiclondirilmasi moagsadilo “Azarbaycan
Respublikasinin 2025-2028-ci illor {i¢iin siini intellekt Strategiyasi” tosdiq edilmisdir. Soroncama
osason, Azorbaycan Respublikasinin Nazirlor Kabineti Strategiyada nozords tutulan todbirlorin
icrasinin slagolondirilmasini vo nozaratini hoyata kegirmoli, homin todbirlorin icra voziyyati barado
ildo bir dofo Azorbaycan Respublikasinin Prezidentino hesabat toqdim etmolidir. Eyni zamanda,
Nazirlor Kabinetino bu Seroncamdan irali golon digor zoruri masalslorin holli tapsirilmigdir.
Soroncama uygun olaraq, Azarbaycan Respublikasmin Xiisusi Rabito vo informasiya Tohliikesizliyi
Dovlat Xidmoti dovlot orqanlarinda siini intellekt texnologiyalarinin totbiqi zamani informasiya
tohliikasizliyi risklorinin tohlilini aparmali vo bu sahads tohliikasizliyin tomin olunmast iglin miivafiq
todbirlori hayata kecirmoalidir. Informasiya texnologiyalarmin inkisafi ilo slagadar olaraq rogamsal
sonadlorin istifadasi genis viisat almisdir. Elektron miigavilslor, roqomsal arxivlor vo elektron imzalar
miiasir idaroetmonin ayrilmaz hissasino ¢evrilmisdir. Bununla yanasi, roqomsal miihitde senadlsrin
saxtalagdirilmast da yeni vo miirokkob formalar almisdir. ©nonavi yoxlama fisullar1 bu tip
saxtakarlhiqlar1 askar etmokds kifayst qodor effektiv olmur. Bu sobobdon siini intellekt
texnologiyalarinin totbiqi aktualliq qazanir. Stini intellekt boyiik hacmli malumatlar1 analiz edorok
qeyri-adi niimunslori askar eds bilir vo bu xiisusiyyot onu sonad tohliikasizliyindo miihiim alsto
cevirir.

OIsas hissa

Rogomsal sonadlorin saxtalagdirilmasi novlori. Rogomsal sonadlorin saxtalagdirilmast miixtalif
formalarda hoyata kecirilir. Bu saxtakarliqlar osason asagidaki istigametlords miisahide olunur:
Elektron imzanin saxtalasdirilmasi on genis yayilmis tisullardan biridir. Bu halda hiicum edon soxs
imzani1 imitasiya edir vo sanadin haqiqiliyini siibha altina alir. Sonod mozmununun doyisdirilmasi is9
movecud sonadin matn vo ya struktur hissalorinin doyisdirilmasi ilo hoyata keg¢irilir. Bu doyisikliklor
cox vaxt vizual olaraq agkar edilmir. Metadata manipulyasiyasi soenadin yaradilma tarixi, miiallifi vo
digar texniki moalumatlarinin doyisdirilmosini shats edir. Bu iso sanadin mangayini gizlotmays imkan
Verir.

Stini intellektin nazari asaslari. Siini intellekt insan zokasini taqlid edon sistemlorin yaradilmasini
ohato edir. Bu sistemlor molumatlardan dyronorak qorar gobul etmo qabiliyystine malikdir. Magin
Oyronmosi siini intellektin osas istiqgamotlorindon biridir vo alqoritmlorin verilonlor osasinda
Oyronmosini tomin edir. Dorin dyronmo iso neyron sobokolor vasitosilo miirokkob strukturlarin
analizino imkan yaradir. Bu texnologiyalar sonadlorin analizinds istifads edilorok normal vo saxta
niimunolor arasindaki forqlori miioyyan edir.
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Sokil-1. SI vasitasila saxta sanadlorin agkarlanmasi

Sokilds sol yuxar1 hissads insanabanzar robot bdyiidiicii siiso ilo bir sonadi yoxlayir vo sanadin
tizorinds “FAKE” (saxta) mohiirli goriiniir. Sag yuxarida noutbuk ekraninda sonad gostarilir, yaninda
stini intellekts aid beyin simvolu ve tohliikesizlik ikonlar1 (qalxan, kilid) yer alir. Sol asag1 hissoda
robot yeno bdyiidiicii siiso ilo sonadi analiz edir vo saxtaligi isaroloyir. Sag asagida noutbuk tizorindo
sonad yoxlanilir vo iizorinds “FAKE” mdhiirii var, otrafda roqomsal tohliikesizlik nisanlari goriiniir.

Stini intellekt roqomsal sanadlorin yoxlanilmasinda miixtalif tisullarla tatbiq olunur. Anomaliya
askarlanmas1 metodlar1 sonadlorde geyri-adi doyisikliklori miiayyon edir. Bu yanagma xiisusilo boytik
molumat bazalarinda effektivdir.

Tabii dil emali (NLP) vasitosilo matn analiz edilorak iislub forqlori vo montiqi uygunsuzluqglar
askar edilir. Bu iisul motn saxtakarliginin miioyyon edilmasinds genis istifado olunur.

Sokil vo imza tanima texnologiyalari iso sanadlordaki vizual elementlorin analizino imkan verir.
Bu, xiisusils elektron imzalarin yoxlanilmasinda shomiyyatlidir.

Mbaqalonin manbasiinashq bazasinin tohlili. Rogomsal texnologiyalarin siiratli inkisafi sonad-
lorin elektron miihitdo yaradilmasi vo dovriyyesini genislondirmis, eyni zamanda saxtalasdirma
risklorini do artirmisdir. Bu baximdan siini intellekt texnologiyalarinin totbiqi roqamsal senadlorin
tohliikasizliyinin tomin edilmosinds miihiim rol oynayir. Miiasir yanagmalar gostarir ki, siini intellekt
yalniz molumatlarin emali deyil, hom do saxtalagdirilmis kontentin agskarlanmasi tigiin effektiv alotlor
togdim edir [2].

Stini intellektin inkigaf istigamatlori onun miixtalif sahalardo, xiisusile informasiya tohliikesizliyi
sahosindo genis totbiq imkanlarini artirmisdir. Magin 6yronmasi vo dorin 6yronma metodlari vasitasilo
sonadlordaki struktur vo semantik uygunsuzluglar miisyyon edilo bilir [3]. Bu yanagmalar boytik
hocmli malumatlarin analizinds yiiksok daqiqlik tomin edir vo insan faktorundan asililig1 azaldir.

Masin dyroanmasi modellori, xiisusilo motn osasli sonadlorin analizinds genis istifads olunur. Bu
modellor sonadlordski anomaliyalari, geyri-adi niimunslari vo potensial saxtakarliglart miioyyan
etmoyo imkan verir [4]. Eyni zamanda, statistik vo ehtimal modelloring asaslanan yanagmalar sonad
strukturlarinin daha dorindon tohlilini tomin edir [5].

Rogomsal forensika sahasindo aparilan todqiqatlar gostorir ki, sokil vo sanod manipulyasiya-
lariin askarlanmasinda siini intellekt xiisusi shomiyyat kosb edir. Masoalon, sokil asasli sonadlordo
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dayisikliklorin miisyyon edilmasi ii¢lin piksel soviyyesindo analiz metodlart totbiq olunur [10].
Bundan olavo, gizli malumatlarin agkarlanmasi vo steqanoqrafik miidaxiloalorin miioyyon edilmosi
ticilin xiisusi alqoritmlor hazirlanmigdir [7].

Dorin dyronmo texnologiyalar1 bu sahodo on miiasir yanagsmalardan biri hesab olunur. Neyron
sobakalor vasitasilo sanadlarin orijinalligr yiiksok doqiqlikle qiymatlondirils bilir [8]. Bu modellor
xiisusilo boyiik verilonlor bazasinda dyradildikdo daha effektiv naticolor verir vo saxta sonadlorin
askarlanmasinda yiiksok performans niimayis etdirir.

Biometrik sistemlor vo tohliikosizlik texnologiyalar1 da sonad autentifikasiyasinda miihiim rol
oynayir. Bu sistemlor istifadoginin identifikasiyasi vo sonadlorin dogrulanmasi prosesinda slava
tohliikoesizlik qatin1 tomin edir [9]. Bununla yanasi, siini intellekt osasli yanasmalar sonadlordoki
saxtakarliq hallarin1 avtomatik sokildo askar etmoyo imkan verir [10].

Umumilikdo, siini intellekt texnologiyalar1 roqomsal sonadlorin saxtalasdirilmasiin garsisinin
alinmasinda vo agkarlanmasinda miihiim vasito kimi ¢ixis edir. Bu texnologiyalarin inkisafi ilo yanast,
onlarin totbiq sahalori do genislonir vo daha etibarli tohliikasizlik mexanizmlorinin formalagmasina
sorait yaradir [11]. Eyni zamanda, bu sahads etik vo hiiquqi masalslorin do nazors alinmasi vacibdir
[12].

Qeyd edok ki, bu istiqgamotdo 6lkomizin ali tohsil miiassisalorinda do silsilali sokilds todbirlor
hayata kegirilmokdadir. 10 aprel 2026-c1 il tarixdo Baki Ddvlot Universitetindo (BDU) “Dissertasiya
islorinds siini intellekt: normativ sorhadlor, risklor vo akademik diiriistliiylin tomin edilmosi” mdv-
zusunda tadbir keg¢irilmisdir ki, bu da todqiqatcilar {iciin xiisusi shomiyyat kasb edir.

Istifado olunan texnologiyalar vo alqoritmlor. Siini intellekt osasl sistemlordo miixtalif alqo-
ritmlor totbiq olunur. Konvolyusion neyron sabakalori (CNN) sokil vo sonad strukturlarinin analizindo
genis istifado olunur. Bu alqoritmlar vizual doyisikliklori yliksok doqiqliklo miisyyon edo bilir.
Rekurrent neyron sobakalori (RNN) va transformerlor motn molumatlarinin analizinds istifads edilir.
Bu modellor sanadin mozmununu va strukturunu darindon tohlil etmays imkan verir.

Bundan olava, gorar agaclar1 vo dostok vektor masinlar kimi klassik magin dyranmosi metodlari
da totbiq olunur. Siini intellektin totbiqi bir sira iistiinliiklor togdim edir. ©vvala, bu texnologiyalar
yiiksok doqiqliklo saxtakarligi agkar eds bilir. Bundan olavo, bdyiik hocmli molumatlarin stirstli
analizino imkan yaradir.

Lakin miioyyon mohdudiyyatlor do mévcuddur. Modelin Oyradilmosi {i¢iin boyilik hacmli
keyfiyyatli molumat tolob olunur. Homginin bozi hallarda yanlis naticolor (false positives vo false
negatives) miisahido edils bilar. Siini intellektin totbiqi hiiquqi ve etik problemlori do glindoma gotirir.
Molumatlarin moxfiliyi osas maosalolordon biridir. Siini intellekt sistemlori boyiikk hocmli goxsi
molumatlar1 emal etdiyino goro onlarin qorunmasi vacibdir. Bundan olave, avtomatlagdirilmis
gorarlarin soffafligi vo izah edilo bilmasi do miihiim ohomiyyat dasiyir. Hiiquqi sistemlor bu
texnologiyalarin istifadosini tonzimlomolidir. Miiasir dovrde roqomsal sonodlorin tohliikesizliyi
qlobal problema ¢evrilmisdir. Siini intellekt bu problemin hallinds effektiv vasito kimi ¢ixis edir.

Lakin texnologiyanin inkisafi ilo yanas1 saxtakarliq tisullar1 da tokmillasir. Bu sobabdon siini
intellekt sistemlorinin daim yenilonmoasi vo tokmillosdirilmasi zoruridir. Eyni zamanda, insan
faktorunun da bu prosesdo rolu qalmaqdadir. Siini intellekt sistemlori miitoxassislorin qorarlarini
dostokloyan alot kimi istifado olunmalidir.

Natica

Rogomsal sonadlorin saxtalagdirilmasi miiasir informasiya comiyyastinds ciddi tohliiks yaradir.
Stini intellekt texnologiyalar1 bu saxtakarliglarin agkarlanmasinda miihiim rol oynayir vo yiiksok
effektivlik nlimayis etdirir. Golacokds bu sahads aparilan tadqiqatlar siini intellektin imkanlarini daha
da genislondiracok vo sonad tohliikasizliyinin tomin olunmasina miihiim tohfs veracokdir. Ominik bu
1s miistoqil todqiqatgilar vo ixtisas¢t miitoxassislor iigiin osas informasiya bazasi olacaqdir.
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Idman obyektlarinds istifado somarsliliyinin qiymatlondirilmosi:
Data ssash yanasma

Xiilasa

Bu mogalads gapali idman obyektlorinds istifado somaraliliyinin qiymatlondirilmasi {igiin data
osaslt yanasma toklif olunur. Miiasir dovrds idman infrastrukturlarinin inkisafina baxmayaraq, bir
¢ox idman saraylarinda istifado soviyyesinin qeyri-barabor paylanmasi vo resurslarin somorasiz
istifadosi miigahido olunur. Bu todqiqat ¢orgivasinds idman obyektlorinin istifadasini xarakterizo edon
zaman, makan, istifadogi vo istismar gostaricilori miioyyonlosdirilmis vo onlarin asasinda kompleks
giymatlondirmoa modeli formalasdirilmisdir. Toklif olunan yanagma obyektlorin istifadosinin miixtalif
aspektlor lizro tohliling, zaif istifade olunan sahalorin vo vaxt intervallarinin miioyyan edilmasina,
homg¢inin idaroetmo qorarlarinin daha osaslandirilmis gokildo qobul edilmosino imkan verir.
Tadqgigatin aktuallig1 Baki soharinin 2026-c1 il {i¢iin “Diinya Idman Paytaxt1” elan olunmasi ilo daha
da artir. Toklif olunan model praktik shomiyyat dasiyir vo miixtalif idman obyektlarino totbiq oluna
bilor.

Acar sozlar: gapali idman obyektlori, istifada somoraliliyi, data asasl tahlil, idaraetma, dolulug
saviyyasi, istismar somaraliliyi, riyazi modellasdirma, resurslarin optimallasdirilmast.

Evaluation of Utilization Efficiency in Sports Facilities: A Data-Driven
Approach

Abstract

The efficient utilization of indoor sports facilities has become an increasingly important issue in
the context of urban development, public health, and sustainable infrastructure management. Despite
significant investments in sports halls and recreational complexes, many facilities remain
underutilized or inefficiently managed, largely due to the lack of data-driven evaluation frameworks.

This study proposes a comprehensive approach to assessing utilization efficiency in indoor sports
facilities based on measurable operational, spatial, and user-related indicators. The proposed
framework integrates multiple dimensions of facility usage, including temporal occupancy, spatial
utilization, user activity patterns, and operational performance.

By combining these indicators into a structured evaluation model, the study aims to provide a
practical tool for facility managers and decision-makers to identify inefficiencies and optimize
resource allocation. The relevance of this research is further reinforced by the growing importance of
sports infrastructure within urban policy frameworks.

In this context, the designation of Baku as the World Capital of Sport for 2026 highlights the
increasing need for data-driven approaches in managing sports facilities. The proposed framework
offers a scalable and adaptable model that can be applied across various indoor sports environments.

Keywords: indoor sports facilities, utilization efficiency, data-driven analysis, facility
management, occupancy rate, operational efficiency, mathematical modeling, resource optimization.
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Son illorde idman infrastrukturlarinin inkisafi miiasir sohor planlagdirilmasi, ictimai saglamliq
vo yerli idman xidmaotlorinin somarali togkili baximindan miihiim masalolordon birino ¢evrilmisdir
(World Health Organization, 2018, Garcia-Unanue, 2021). Xiisusilo gapali idman mokanlari, o ciim-
lodon idman saraylar1 vo ¢oxfunksiyali idman zallar1 hom tohsil miiossisolorindo, hom do ictimai
miuhitdo fiziki aktivliyin tosviqindo, sosial olagolorin formalagmasinda vo miixtolif todbirlorin
kegirilmasinda ohomiyyatli rol oynayir. Bununla bels, bu ciir obyektlorin mdvcudlugu he¢ do
onlardan homiso effektiv istifado olundugu anlamina golmir. Idmanin iqtisadi tesirinin ayrica dlgiilo
bilon saha kimi qiymatlondirilmasi ise onu gostorir ki, idman infrastrukturlarinin yalniz mévcudlugu
deyil, onlarin faktiki istifado noticolori do idaroetmo baximindan ohomiyyotlidir (European
Commission, 2018).

Praktik miisahidolor vo miiasir todqiqatlar gostorir ki, idman obyektlorinds istifado soviyyasi cox
vaxt zaman vo makan {izra barabar paylanmir, bu isa obyektin faktiki foaliyystinin daha sistemli
sokildo giymatlondirilmasini zoruri edir (Barbier, 2023, Huang, 2022). Bu ciir hallarin yaranmasinda
planlagdirmanin yetorsizliyi, istifadogi axini baradas sistemli malumatin olmamasi vo obyektin faktiki
istifadodon sonra performans baximindan qgiymotlondirilmomasi osas soboblordon bir negosidir
(Mustafa, 2017; Roberts & Edwards, 2022). Onanavi qiymotlondirmo metodlar1 iso adoton sado
statistik gostaricilorlo vo ya subyektiv miisahidoloro asaslanan noticolorlo mohdudlasir ki, bu da
obyektin real istifadosini tam oks etdirmir.

Miiasir yanagmalarda texniki bina sistemlorinin monitoringi, avtomatlasdirilmasi vo enerji
performansinin izlonmasi obyektlorin daha somorali idars olunmasi ii¢lin miihiim vasitalordon hesab
olunur (European Commission, 2019; Elnour, 2022). Idman obyektlorinin istifadasinin daha dogiq
qiymatlondirilmasi tiglin miixtolif dlgiilo bilon gostaricilordon - istifads saatlari, doluluq soviyyasi,
istifadogi say1 vo digor amoliyyat gostaricilari - istifado edila bilor. Toklif olunan model obyektlorin
foaliyyatini daha obyektiv tohlil etmays, mévcud problemlori agkar etmoya, onlari aradan qaldirmaga
Vo qorarverms prosesini asaslandirmaga imkan verir.

Mo6vzunun aktualligi xtisusilo beynalxalq vo regional idman tagabbiislori fonunda daha da artir.
Belo ki, Baki gohorinin 2026-c1 il iiglin diinya idman paytaxti kimi miioyyon edilmosi idman
infrastrukturunun somorali vo dayaniqli idare olunmasinin vacibliyini 6n plana ¢ixarir (ACES Europe,
2025). Bu isa idman obyektlorinin istifadasinin yalniz komiyyet baximindan deyil, hom do somaralilik
baximindan qiymatlondirilmasini zoruri edir.

Qeyd edilonlare osason, toqdim olunan moqalonin maqgsadi gapali idman obyektlorinds istifads
samaraliliyinin qiymatlondirilmasi liciin malumatlara osaslanan yanagsmanin formalasdirilmasidir.
Tadqiqat corgivasinds istifadoni xarakterizo edon zaman, mokan, istifado¢i vo istismar gdstoricilori
osasinda kompleks giymotlondirmo modeli toklif olunur. Bu modelin totbiqgi idman obyektlorinin
idara edilmesinin tokmillogdirilmasine vo resurslardan optimal istifade imkanlarinin genislondiril-
mosing yonoldilmisdir.

Movzu iizrd moveud tadqiqatlarin tohlili

Son illorde idman obyektlarinin faaliyystinin qiymatlondirilmasi va onlarin istifadssinin somas-
roliliyinin artirilmasi mosolosi miitoxassislor torofindon genis sokilds arasdirilmaqdadir. Bu sahoda
aparilan islor asason sozii gedon infrastrukturlarin istifado doracasinin 6l¢iilmasi vo idaraetma pro-
seslorinin optimallagdirilmasi istiqgamatlorini ohats edir.

Bir sira tadqiqatlarda idman obyektlorinin effektivliyi ham xidmatin togkili formasi va xarc so-
maraliliyi, ham do istifadogi davamiyyaetinin sistemli proqnozlagdirilmasi vasitosilo qiymatlondiril-
misdir (Garcia-Unanue, 2021; Barbier, 2023). Xiisusilo, bozi miislliflor idman komplekslorinin
faaliyyeotini qiymaetlondirmak iiclin mohsuldarliq vo somaralilik gdstaricilorini miiqayisali sokilde
tohlil etmis, noticodo obyektlorin foaliyyotindoki forqlori agkar etmoya calismislar. Bu yanasmalar
idman obyektlorinin idare olunmasi istigamatindo miioyyon tokliflor versa do, onlarin oksariyyati
istifado prosesinin biitiin aspektlorini ohato etmir.

Digor todqiqatlarda iso diqget idman obyektlorinde istifadogi tocriibesinin, daxili miihit
keyfiyyotinin vo istifadodon sonraki performans qiymatlondirilmasinin birlikds 6yronilmasing
yonolmisdir (Huang, 2022; Mustafa, 2017). Bu ¢ar¢ivads doluluq soviyyesi, istifads tezliyi, istifado
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miiddoti vo istifado¢i momnunlugu kimi gostoricilor 6n plana ¢ixarilmisdir. Bels yanasmalar
obyektlorin no doracados aktiv istifado olundugunu miioyyon etmoys imkan verso do, bu gostaricilor
cox vaxt ayri-ayriliqda tohlil edilir vo kompleks qiymatlondirma aparilmur.

Yuxarida bohs olunan metodlardan forqli olaraq miiasir yanagsmalarda molumatlara asaslanan
idaroetma modellorinin totbiqi xiisusi yer tutur. Idman obyektlorinde avtomatlasdirma, idaraetmo
sistemlori vo molumat osasli optimallasdirma hollorinin inkisafi istifadoys dair gdostoricilorin
toplanmasini vo tohlilini daha olgatan etmisdir (Elnour, 2022; European Commission, 2019). Bu iso
miixtolif gostaricilorin inteqrasiya olunaraq vahid sistem soklindo qiymatlondirilmosini xeyli
asanlasdirir. Bu ciir yanagmalar yalniz movcud voziyyatin tohlili ilo kifaystlonmir, hom da golocakda
istifadonin optimallagdirilmasi {igiin qorarvermo prosesini dostokloyir.

Bununla bels, bu todqiqgatlarin tohlili gostorir ki, idman saraylarindan istifado somoraliliyinin
biitlin osas aspektlorini - zaman, mokan, istifadogi va istismar gostaricilorini - eyni model ¢argivasindo
birlosdiron yanasmalar kifayot qodor inkisaf etmomisdir: oksor todqiqatlar bu gostoricilorin qarsiligh
tosirini lazimi soviyyodo aragdirmur.

Bu baximdan, idman obyektlorinin istifadesinin daha detalli vo obyektiv qiymatlondirilmasi
liclin molumatlara asaslanan kompleks yanagmanin formalasdirilmasi zoruri hesab olunur. Toqdim
olunan todqgigat mohz bu boslugu doldurmaga yonolmis vo miixtolif gostoricilori vahid ¢orgivads
birlasdiron qiymotlondirmos modelinin toklifini nazords tutmusdur.

Metodologiya

Bu todqgiqatda gapali idman obyektlorindo istifado intensivliyinin qiymaotlondirilmasi {i¢iin
molumatlara osaslanan yanagma totbiq edilmisdir. Todqiqatin asas mogsadi obyektlorin istifadasini
xarakterizo edon miixtolif gostoricilori sistemlogsdirorak vahid qiymotlondirmo modeli formalas-
dirmaqdir. Bu magsadls ilkin moarholodo moveud elmi adabiyyat va istifadodon sonraki performans
qiymatlondirmasi yanasmalar1 tohlil edilmisdir (Mustafa, 2017; Roberts & Edwards, 2022). Bundan
olavo, idman obyektlorinds enerji-idaroetma vo optimallagdirma hallari ayrica nozordon kegirilmisdir.

Todqgigatda istifado olunan molumatlarin toplanmasi {i¢iin ii¢ osas monba nozordo tutulur: 1)
inzibati qeydiyyat sistemlori; 2) giris-¢1x1§ nozarat sistemlori vo diger monitoring vasitalori; 3) enerji
va istismar gostoriciloring dair rogomsal ugcot malumatlari; bu tip coxmanbali malumatlar texniki bina
sistemlorinin monitoringi vo modernlogdirilmasi yanagmalari ilo uygunluq toskil edir (European
Commission, 2019). Toplanmis xam molumatlar tomizlonmo vo normallagdirma morhslslorindon
kecdikdon sonra riyazi models daxil edilir.

Tadqiqat ¢or¢ivasinds se¢ilmis gostoricilor zaman, mokan, istifadagi vo istismar kateqoriyalari
iizra qruplasdirilmigdir. Bu qruplasdirma idman obyektlorinin istifadosini miixtalif aspektlordon tohlil
etmoya vo hor bir aspekt {lizro ayri-ayriligda qiymotlondirme aparmaga sorait yaradir. Segilmis
yanagma miixtalif gostaricilorin vahid sistem daxilindos inteqrasiyasini tomin edorok kompleks tohlilin
aparilmasina gorait yaradir.

Modelin qurulmasi marhalasindo har bir gostarici liclin nisbi qiymatlondirma prinsipi tatbiq
edilmisdir. Bu zaman gostaricilor vahid 6l¢li sistemino uygunlagdirilmis vo miiqayise oluna bilon
formaya salinmisdir. Secilmis metod miixtolif 6l¢ii, xarakter vo agirhiga malik molumatlarin eyni
carcivada tohliline imkan verir.

Toklif olunan metodologiya real molumatlarin mévcudlugu halinda daha genis totbiq imkan-
larina malikdir. Eyni zamanda, bu metodologiya mohdud malumat soraitinds belo niimunavi tohlil-
lorin aparilmasini miimkiin edir va idman obyektlorinin idars olunmasi ii¢ilin praktik osas yaradir. Bu
baximdan, metodologiya yalniz mévcud vaziyystin qiymatlondirilmasi ilo kifaystlonmir, hom da
golocokdo istifado gostaricilorinin soviyyasinin artirilmasi tiglin gorarverma prosesini dostokloyir.

Istifada somarsliliyinin qiymatlondirilmosi iiciin gostoricilor sistemi

Idman obyektlorindo istifado semaraliliyinin qiymotlondirilmosi {i¢iin miixtolif gdstoricilorin
sistemli sokildo miioyyonlosdirilmasi vacib hesab olunur. Bu todqigat ¢or¢ivosinds istifado somoro-
liliyini daha doqiq oks etdirmok maqgsadilo gostaricilor dord asas kateqoriya ilizra qruplagdirilmigdir:
zaman, mokan, istifadogi vo istismar gostoricilori; bu yanasma hom obyektiv bina performans
gostaricilorinin, ham ds istifadoci yoniimlii giymatlondirmenin birlikde nazars alinmasina asaslanir
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(Huang, 2022; Mustafa, 2017). Zaman gostaricilori obyektin faaliyyat miiddati ilo bagli malumatlari
ohato edir va istifadonin intensivliyini oks etdirir. Bu kateqoriyaya timumi foaliyyot saatlari, faktiki
istifads saatlar1 vo giiniin pik saatlarinda istifads soviyyasi daxildir. Bu gostaricilor vasitasilo obyektin
gilin arzindo no dorocodo aktiv istifado olundugu miioyyon edilo bilor. Mokan gostoricilori idman
obyektinin fiziki sahasinin no doracads effektiv istifado olundugunu gostarir. Bu gostaricilors imumi
saho ilo istifado olunan saho arasindaki nisbot, eyni zamanda istifado olunan zonalarin say1 vo
miixtolif funksional sahoslorin istifado intensivliyi daxildir. Bu gostaricilor obyekt daxilindo istifado
balansini tohlik etmayo genis imkan yaradir. Istifadaci ilo bagl gostericilor obyektin no goder insan
torofindon vo hansi tezliklo istifado edildiyini miisyyon etmoys yoOnoldilmisdir. Bu kateqoriyaya
gilindolik istifadogi sayi, tokrar istifado tezliyi vo miixtolif foaliyyat ndvlori barodo molumatlar daxil
edilir. Bu gostaricilor obyektin sosial vo funksional shomiyyatini qiymotlondirmok baximindan
miihiim rol oynayir. Istismar gostoricilori isa obyektin faaliyyatinin somoraliliyini xarakterizo edon
texniki vo idaroetmo amillorini ohato edir. Bu gostoricilora enerji sorfiyyati, texniki fasilalorin
middoti vo istifado olunmayan vaxt intervallar1 daxildir (Katsaprakakis, 2023; Mileti¢, 2024). Bu
molumatlar obyektin resurslardan no doracado somarali istifads etdiyini miisyyonlosdirmayas komok
edir. Toklif olunan gostoricilor sistemi idman obyektlorinin istifadosinin hom komiyyat, hom do
keyfiyyst baximindan kompleks sokilds qgiymotlondirilmosine imkan verir. S6zii gedon metod
miixtolif gostoricilori vahid struktur daxilinde birlosdirorok timumi somorslilik saviyyesinin daha
obyektiv miioyyoan olunmasini tomin edir.

Gostaricilorin hesablanmasi va qiymoatlondirilmasi

Istifado soviyyesinin daha doqiq qiymetlondirilmaesi ii¢iin avvoelki bolmods miioyyanlosdirilmis
gostaricilorin 6lgiilo bilon sokildo hesablanmasi zoruridir. Bu mogsadlo har bir gostarici ti¢lin sado,
aydin vo praktik totbiq oluna bilon hesablanma gaydalari miioyyon edilmisdir. Bu yanasma idman
obyektlorinin istifadesini yalniz tosviri saviyyado deyil, eyni zamanda komiyyat baximindan ifads
edir vo miixtalif obyektlor arasinda miiqayisali tohlilin aparilmasina sorait yaradir. Eyni zamanda, bu
cilir yanagsma gorarverma prosesinds daha obyektiv naticolorin olde olunmasina komok edir.

Zaman gostaricilari lizro qiymatlondirma obyektin faktiki istifado miiddotinin {imumi foaliyyast
miiddoting nisbati asasinda aparilir. Bu gostorici obyektin giin va ya hofts orzinds na doracads aktiv
istifade olundugunu faizlo ifads edir vo istifads intensivliyinin imumi saviyyasini miisyyan edir.
Bundan slavo, pik saatlarin ayrica tohlili vasitasile istifadonin intensivlik gostericisinin giin orzinda
neco doyisdiyi, hansi vaxt intervallarinda yiiksok vo ya asagi oldugu miioyyon edilo bilor. Bu
molumatlar istifado vaxtlarinin daha balanshi planlagdirilmasi ti¢lin mithiim shomiyyot kosb edir.
Obyektin foaliyyat intensivliyini komiyyst baximindan ifado etmok {i¢lin zamanin istifado omsali (K;)
hesablanir. Bu gostorici asagidaki diisturla miioyyen edilir:

K, = Trake 100%g
toplam

Burada, T sqp; - obyektin faktiki istifads olundugu saatlarin comini, Topiam 180 miiassisanin is
rejiming uygun olaraq miioyyon edilmis timumi foaliyyaet saatlarini ifados edir.

Mokan gdstaricilori lizro qiymatlondirma obyekt daxilinds istifads olunan sahonin timumi sahoyo
nisbati asasinda aparilir. Bu gostorici idman obyektinin fiziki imkanlariin ne dorocade somarali
istifade olundugunu miisyyanlosdirmak {i¢iin mogbul hesab olunur. ©gar obyektin miisyyan zonalar1
uzun miiddot istifade olunmadan qalirsa, bu hal sahslorin qeyri-barabar boliisdiiriilmasi vo ya
planlagsdirma problemlorinin movcudlugunu gostoro bilor. Bu baximdan, mokan gostoricilorinin
tohlili obyekt daxilindos funksional zonalarin yenidon togkil olunmasi veo istifadonin
optimallasdirilmas: {i¢iin osas yaradir. Idman obyektinin fiziki imkanlarinm no dorocodo somorali
istifado olundugunu miioyyon etmok ii¢lin mokan dolulugu omsali (Kj) totbiq edilir:

K, =

Sist

S imumipg
Burada, S;,; - konkret vaxt intervalinda aktiv istifads olunan sahani, S;numi 159 obyektin imumi
faydal1 sahasini tomsil edir.

20



ELM VO INNOVASIYA Beynolxalq Elmi Jurnal. 2026 / Xiisusi Buraxihs / 17-24
SCIENCE AND INNOVATION International Scientific Journal. 2026 / Special Issue / 17-24

Istifadogi gostoricilori obyektin no qodor insan torofinden istifads olundugunu vo istifada
intensivliyini miioyyan etmoys yonoaldilmisdir. Bu ¢or¢ivado giindslik istifadogi sayi, istifado tezliyi
vo istifado miiddoti kimi parametrlor nozoro alimir. Bu gostaricilor vasitesilo obyektin sosial
ohomiyyati vo funksional aktivliyi giymotlondirilo bilor. Eyni zamanda, istifado¢i davraniglarinin
tohlili miixtoalif foaliyyst ndvlarinin paymi miisyyan etmayo vo obyektin hansi mogsadlorls daha ¢ox
istifado olundugunu askar etmoyo imkan verir. Obyektin sosial yiikiinii vo xidmot gabiliyyatini
olgmoak ticlin istifadagi intensivliyi omsali [, totbiq edilir. Bu gosterici vahid zamanda obyektin
tutumundan na daracads effektiv istifads edildiyini gosterir:

I = N ist
Y C X Trape

Burada N;g; - miioyyon dovr orzindo timumi istifadagi sayi, C obyektin eyni anda gobul edo
bilocayi maksimum insan tutumu, Trq, 189 obyektin faktiki foaliyyat gostordiyi saatlardir.

Istismar gostaricilori iso obyektin faaliyyot prosesinda resurslardan necas istifado olundugunu
xarakterizo edir. Bu gostaricilor ¢orgivasindo enerji sarfiyyati, texniki fasilolorin miiddati vo istifads
olunmayan vaxt intervallar1 kimi parametrlor nozors alinir. Bu molumatlar obyektin yalniz istifado
saviyyasini deyil, hom do istifado keyfiyyotini miioyyon etmoyo imkan yaradir. Xiisusilo, istifado
intensivliyi ilo enerji sorfiyyati arasinda uygunsuzlugun askar olunmasi idaroetmo prosesindo
samarasizliyin movecud oldugunu gostora bilor vo bu sahado optimallasdirma todbirlorinin hoyata
kecirilmasini zoruri edir. Obyektin resurs samoraliliyini miioyyon etmak {igiin istismar somaraliliyi
(vo ya enerji somoraliliyi) omsalt E, hesablanir. Bu, bir nofor istifadogiyo diison resurs sorfinin
optimalligin1 gostarir:

Ee — Etotal
N ist

Todqgigatin ndvboati morholosindo ayri-ayriligda hesablanmis zaman, mokan, istifadogi vo
istismar gostaricilorini vahid bir sistemda birlogdirmok zoruridir. Cilinki har bir gostarici somaraliliyin
yalniz miioyyon bir aspektini oks etdirir; obyektin iimumi foaliyyaotini iso yalniz bu gostaricilorin
birlikdo tohlili ilo qiymotlondirmok miimkiindiir. Bu moagsadls, idman obyektlorinin istifados
samaraliliyini 8lcon Kompleks Somoralilik Indeksi I, 7 toklif olunur:

Losr =w; - Ke+wy - Kg+ws- I, +w, - (1—-E,)

Burada:

K; - zamanin istifads omsali;

K, - mokanin doluluq amsals;

I, - istifadagi intensivliyi;

E, - normallasdirilmis istismar xarclori (resurs sorfi);

Wy, Wy, W3, W, hor bir gostoricinin shomiyyat doracasini miioyyon edon ¢oki omsallaridir.

Modelin daqiqliyini tomin etmak ii¢lin ¢oki amsallarinin comi vahide barabor olmalidir:

wi+ wy+wy+w, =1

Bu metodologiya idarsetma heyotine imkan verir ki, obyektin faaliyyetini tok bir roqemla (0 ilo
1 arasinda) giymotlondirsinlor. indeksin 1-9 yaxin olmasi maksimum somaroliliyi, 0.5-don asagi
olmasi iso idaraetma prosesindo doyisikliklorin zoruriliyini gostarir.

Beloliklo, toklif olunan hesablanma yanasmasi miixtolif gostoricilorin komiyyst baximindan
ifado olunmasina vo vahid sistem daxilindo miiqayiso edilmasing sorait yaradir. Todqiq olunan iisul
idman obyektlorinin istifadssinin yalniz soviyyasini deyil, eyni zamanda strukturunu va keyfiyystini
da tohlil etmaya gorait yaradir.

Noticoda, aldo olunan gdstaricilor asasinda obyektlorin istifadesindo mévcud problemlor mii-
oyyan edilo vo onlarin aradan qaldirilmasi {iglin asaslandirilmis gorarlar qobul edils bilar.

Cadval 1. istifado samoraliliyi gostoricilori va hesablanma qaydalar:

Gostaricinin adi Riyazi ifadasi Tasviri va iqtisadi manasi
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Zamanin istifado omsali K. = Trane Obyektin timumi foaliyyot
t—r toplam miiddatinin no godor hissosinin
faktiki istifado olundugunu
gostarir.
Mokanin istifado omsali K. = Sist Fiziki resurslardan istifado
s Simumig 'sax./iyyas.ini miioyyon ed'ir Vo
istifadasiz qalan saholori
askarlayir.
Istifadaci intensivliyi _ Nigt Miioyyon zaman intervalinda
YCx Trakt Qbyek.tin'is‘tifadag:i aximinimn.
intensivliyini xarakterizo edir.
Istismar somaraliliyi Vahid istifadagiyo diison resurs
E = Etotal sorfini miioyyon etmaya vo
¢ Nig xarclorin optimallasdirilmasi

imkanlarin1 qiymatlondirmays
sorait yaradir.

Kompleks Somoralilik Indeksi 4 Obyektin timumi foaliyyot
losr = Z B, x; naticalorini vahid gostarici ilo
i=1 ifads etmoyo vo miiqayisali tohlil

aparmaga imkan verir.

Cadvaldoki gostaricilor idman obyektlorinin istifadosini miixtalif aspektlordon qiymatlon-
dirmoys sorait yaradir. Bu gostaricilorin birlikdo totbiqi naticosindo obyektin {imumi somaoralilik
saviyyasi haqqinda daha dolgun tosovviir formalasir. Eyni zamanda, bu, zaif istifado olunan sahalorin
vo vaxt intervallarinin miisyyan edilmasino imkan yaradir.

Naticalorin tohlili vo miizakirasi

Toklif olunan gostoricilor sistemi vo hesablanma yanagmasi osasinda idman obyektlorinin
istifado voziyyatini miixtalif aspektlor iizro tohlil etmok miimkiindiir. Bu yanasma yalniz {imumi
istifads faizini deyil, hom ds istifadonin necos paylandigini vo balansini gostarir.

Zaman gostoricilorinin tohlili gosterir ki, idman obyektlorinds istifads intensivliyi giin orzindo
borabor paylanmir. Oksor hallarda istifado pik saatlarda comlosir, digor vaxt intervallarinda iso
obyektin istifadosi asag1 soviyyods qalir. Bu hal resurslarin geyri-barabor istifadesine vo iimumi
samaraliliyin azalmasina sabab olur.

Mokan gostaricilari lizro aparilan tohlil gostorir ki, obyekt daxilinde bazi saholor aktiv istifado
olundugu halda, digor sahalor uzun miiddot istifadosiz qalir. Bu iso obyektin imumi potensialindan
tam istifade olunmadigin1 gostarir va daxili planlagsdirmanin optimallagdirilmasina ehtiyac oldugunu
ortaya qoyur.

Istifadagi gostoricilorine osason miioyyan edilir ki, obyektin istifada gostoricilori yalniz istifadoci
sayindan asilt deyil, ham do istifads tezliyi vo faaliyyat ndvlorinin miixtalifliyi ilo baghdir. Eyni
istifadoci qruplarin tokrar istifadesi timumi aktivlik yaratsa da, miixtalif foaliyyat novlorinin azlig
obyektin funksional imkanlarinin tam istifado olunmadigini gostarir.

Istismar gostoricilori iso gdstarir ki, bozi hallarda obyektlords istifado intensivliyi ilo enerji
sorfiyyat: arasinda uygunsuzluq mdvcuddur. idman morkozlorinin shomiyyotli enerji istehlakgilar:
olmasi va enerji yenilonmasi tadbirlorinin bu obyektlords ciddi natica vermasi barads todqiqatlar belo
uygunsuzluglarin praktik idaroetmo baximindan da vacib oldugunu gostorir. Bu, intensivliyin asagi
oldugu vaxtlarda belo enerji sorfiyyatinin yliksok qalmasi saomerasiz idaroetmonin gostoricisi kimi
qiymatlondirils bilar.
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Umumilikdo aparilan tohlil gostorir ki, idman obyektlorinda istifade somaraliliyinin artirilmasi
liclin yalniz istifado miqyasinin yiiksoldilmasi kifayst deyil. Bununla yanasi, istifado vaxtlarmin
balanslasdirilmasi, sahslarin optimal boliisdiiriilmasi vo amaliyyat proseslarinin tokmillosdirilmasi
vacibdir. Toklif olunan yanagma bu problemlorin miioyyan edilmasina vo onlarin aradan qaldirilmasi
ticilin asasl1 va praktik qorarlarin gobuluna imkan verir.

Natico

Aparilan tadqiqat noticesinde idman obyektlorindas istifade somaraliliyinin qiymatlondirilmasi
ticlin sistemli vo molumatlara osaslanan yanagmanin totbiqinin vacibliyi miioyyon edilmisdir. Mévcud
vaziyyatin tohlili gostarir ki, idman obyektlorinds istifads intensivliyi ¢ox vaxt geyri-barabar paylanir
va bu da resurslarin somarasiz istifadesing sabab olur.

Tadqgiqat ¢orcivasinda taklif olunan gostaricilar sistemi idman obyektlorinin istifadasini zaman,
mokan, istifadogi vo omoliyyat aspektlori iizro kompleks sokildo giymotlondirmoyo yonolmisdir.
Todqiq edilon vo toklif olunan metodologiya miixtolif gdstoricilori vahid struktur daxilindo
birlosdirarok obyektin {imumi somaoralilik soviyyasinin daha obyektiv miisyysn olunmasini tomin
edir.

Aparilan tohlillor gostorir ki, istifado intensivliyinin pik saatlarda comlogmasi, bozi saholorin
istifadosiz galmasi vo enerji sorfiyyatinin istifado soviyyasi ilo uygun olmamasi osas problemlor
sirasina daxildir. Bu problemlor idman obyektlorinin idaro olunmasinda planlasdirma vo nozarat
mexanizmlorinin tokmillagdirilmasine ehtiyac oldugunu gostarir.

Tovsiyo olunur ki, idman obyektlorindo istifado vaxtlarinin daha balansli paylanmasi tomin
edilsin, istifadasiz qalan saholor iciin alternativ foaliyyot imkanlart yaradilsin vo enerji istifadosi real
istifado gostaricilorine uygun sokildo optimallasdirilsin. Eyni zamanda, molumatlarin toplanmasi vo
tohlili ti¢iin roqomsal sistemlorin totbiqi idaroetma qgorarlarinin daha effektiv qabul edilmasine imkan
vera bilar.

Natico etibarilo, togqdim olunan yanasma idman obyektlorinin istifadosinin somaorsliliyinin
artirilmasi tigiin praktik osas yaradir vo golacak todqiqatlar {i¢iin metodoloji baza kimi ¢ix1s edo biler.
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Estetik stomatologiyada botulinum toksininin tatbiqi:
gummy smile v perioral disbalansin korreksiyasi

Xiilasa

Miiasir estetik stomatologiyada giiliisiin harmoniyasinin tomin olunmasi yalniz dislorin mor-
fologiyas1 vo diizliliisii ilo mohdudlagmir, eyni zamanda dis oti, dodaqglar vo perioral azalslorin
funksional vo estetik qarsilighh olagesinin kompleks sokildo giymotlondirilmosini tolob edir. Bu
kontekstdo gummy smile (gingival ekspozisiyanin artmasi) va perioral disbalans klinik praktikada
genis yayilmis estetik problemlordon biri kimi ¢ixis edir vo pasiyentlorin psixoloji komfortuna, sosial
adaptasiyasina vo hoyat keyfiyyotino birbasa tosir gostorir.

Mogalonin asas mogsadi botulinum toksininin estetik stomatologiyada totbiq imkanlarimi
sistemli sokilds tohlil etmak, xiisusilo gummy smile vo perioral disbalansin korreksiyasinda onun
klinik effektivliyini, tosir mexanizmini vo totbiq xiisusiyyatlorini elmi adaobiyyat osasinda qiymot-
londirmakdir. Tadqiqat ¢arcivasinds bu patologiyalarin etiologiyasi vo patogenezi, o climladon ozalo
mongali hiperaktivlik, dentoalveolyar va skelet faktorlarinin rolu kompleks sokildo aragdirilmisdir.

Botulinum toksini tip A-nin sinir-ozolo oOtiiriilmosino tosiri asetilxolinin ifrazinin blokadasi
vasitosilo azolo tonusunun miivoqqgoti azalmasi ilo xarakterizo olunur ki, bu da hiperaktiv mimik
ozolalorin funksional aktivliyinin zaiflomasing v natica etibarils gingival ekspozisiyanin azalmasina
sabab olur. Miixtalif klinik todgiqatlarin vo meta-analizlorin naticaloring asason, botulinum toksininin
totbiqi naticosindo gummy smile hallarinda dis oti goriinmasi orta hesabla 2—4 mm azalir, pasiyent
momnunlugu iss yiiksok saviyyads qiymatlondirilir.

Acar sozlor: Botulinum toksini tip A, estetik stomatologiya, gummy smile, gingival ekspozisiya,
perioral disbalans, orofasial azalalor stomatoloji estetik korreksiya.

Application of Botulinum Toxin in Aesthetic Dentistry:
Correction of Gummy Smile and Perioral Imbalance

Abstract

In modern aesthetic dentistry, achieving smile harmony is not limited to the morphology and
alignment of teeth, but also requires a comprehensive evaluation of the functional and aesthetic
interaction between gingival tissues, lips, and perioral muscles. In this context, gummy smile
(excessive gingival display) and perioral imbalance represent common aesthetic concerns in clinical
practice, significantly affecting patients’ psychological comfort, social adaptation, and overall quality
of life.

The main objective of this study is to systematically analyze the applications of botulinum toxin
in aesthetic dentistry, with particular emphasis on its clinical effectiveness, mechanism of action, and
application features in the correction of gummy smile and perioral imbalance. Within the framework
of the study, the etiology and pathogenesis of these conditions, including muscle hyperactivity,
dentoalveolar, and skeletal factors, have been comprehensively examined.

Botulinum toxin type A exerts its effect on neuromuscular transmission by inhibiting the release
of acetylcholine, resulting in a temporary reduction of muscle tone. This leads to decreased activity
of hyperactive facial muscles and consequently reduces gingival exposure. According to various
clinical studies and meta-analyses, the application of botulinum toxin reduces gingival display by
approximately 2—4 mm in cases of gummy smile, while patient satisfaction is reported to be high.
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Giris

Miiasir stomatologiyada estetik komponentin rolu son illorde shomiyyatli doracodo artmis vo bu
saha yalniz funksional barpa ilo mohdudlagsmayaraq iz va giiliis harmoniyasinin tomin olunmasini da
ohato edon kompleks bir istigamots ¢evrilmisdir. Estetik stomatologiyanin asas moagsadlorindon biri
dislor, dis oti vo perioral strukturlar arasinda optimal balansin yaradilmasidir. Bu balansin pozulmasi
159 bir sira estetik problemlorin, o ciimlodon gummy smile vo perioral disbalansin yaranmasina sabob
olur.Gummy smile (gingival ekspozisiyanin artmasi) giiliis zamani dis otinin normadan artiq
goriinmosi ilo xarakterizo olunan vo pasiyentlorin estetik narahatligina sobob olan genis yayilmis
klinik voziyyatdir. Miixtolif todqgiqatlara asason, bu problem yalniz estetik qiisur kimi deyil, hom da
psixososial tasirlori ilo digqget ¢okir vo fordin 6ziino inamina manfi tosir gostora bilir. Gummy smile-
in etiologiyas1 multifaktorial olub, dentoalveolyar, skelet vo yumsaq toxuma faktorlar: ilo yanasi,
xtisusila yuxar1 dodaq qaldirict azalolorin hiperaktivliyi ilo six baglidir.

Digor torofdon, perioral disbalans {iziin asagi ticdo birinds yerloson azalolorin koordinasiyasinin
pozulmasi naticasinds yaranan estetik vo funksional uygunsuzluqgdur. Bu voziyyat mimik horakatlorin
assimetriyasi, dodaq konturlarinin geyri-baraborliyi vo giillis estetikasinin pozulmasi ilo miisayiot
olunur. Miiasir yanagmalarda bu problemlarin yalniz corrahi vo ortodontik metodlarla deyil, hom do
minimal invaziv iisullarla korreksiyasi aktualliq qgazanmisdir.

Son illorde botulinum toksini tip A-nin stomatologiyada totbiqi xiisusilo digget morkozine
cevrilmisdir. Onun sinir-azolo 6tiiriilmasini miivoqqgati bloklama xiisusiyyati hiperaktiv azalslorin
foaliyyatini zoaiflotmoya vo natico etibarilo estetik disbalansin aradan qaldirilmasina imkan verir. Bu
xiisusiyyotlorina goro botulinum toksini gummy smile vo perioral disbalansin korreksiyasinda
effektiv vo minimal invaziv alternativ miialico tisulu kimi genis istifado olunmaga baslanmisdir.

Bununla bels, botulinum toksininin estetik stomatologiyada totbiqi ilo bagli masalalor — diizgiin
pasiyent se¢imi, dozaj strategiyasi, inyeksiya texnikasi vo uzunmiiddotli effektivlik — holo do elmi
miizakirs predmetidir vo bu sahado olava sistemli todqiqatlara ehtiyac vardir.

Bu baximdan, toqdim olunan maqalonin mogsadi botulinum toksininin estetik stomatologiyada
totbiq imkanlarmi kompleks sokilde tohlil etmok, onun gummy smile vo perioral disbalansin
korreksiyasindaki rolunu elmi osaslarla qiymotlondirmok vo miiasir klinik yanagmalar ¢or¢ivasinda
effektivliyini miioyyonlosdirmokdir.

Gummy smile va perioral disbalansin nazari-konseptual asaslari va klassifikasiyasi. Miiasir
estetik stomatologiyada giiliisiin qiymotlondirilmasi multidissiplinar yanagma tolob edon kompleks
prosesdir. Bu ¢or¢ivado “gummy smile” yalmz lokal estetik problem deyil, dentofasial sistemin
morfofunksional pozuntusu kimi qiymatlondirilir.

Gummy smile anlayist miixtolif miislliflor torofindon forqli kriteriyalar osasinda tosnif
edilmisdir. Kokich vo homkarlarinin  yanagmasina osason, gingival ekspozisiyanin 3 mm-don artiq
olmasi estetik normadan konar hesab olunur. Daha sonraki todqiqatlar iso bu haddi subyektiv estetik
qavrayisla slagolondirmisdir. (Kokich, V. O., 1999)

Etioloji baximdan gummy smile asagidaki asas kateqoriyalara boliiniir:

o Skelet mansali (vertikal maksilyar hiperplaziya)

o Dentoalveolyar (passiv erupsiya gecikmosi)

e Yumsaq toxuma mansali (qisa yuxari dodaq)

o 9z315 mansali (hiperaktiv mimik ozalolor)

Garcia vo digorlorinin toadqiqatlart gostorir ki, klinik praktikada on ¢ox rast golinon forma mohz
ozalo mongali hiperaktivliklo baghdir. Bu halda asas patofizioloji mexanizm yuxar1 dodagin ele-
vasiyasini tomin edon azalolorin (xiisusilo levator labii superioris alaeque nasi) hiperfunksiyasi ilo
olagodardir.( Garcia, A., 2010)
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Perioral disbalans iso daha genis anlay1s olub yalniz estetik deyil, funksional aspektlori ds ohato
edir. Niamtu bu voziyyati iiziin asag1 iigdo birindo ozolo koordinasiyasinin pozulmasi kimi
xarakterizo edir.( Niamtu, J. 2008) Bu pozuntu:

o neyromuskulyar nozaratin zoiflomosi
e ozololorarasi disbalans
e mimik funksiyanin assimetriyasi

ilo izah olunur.

Botulinum toksininin molekulyar tasir mexanizmi vo neyrofizioloji asaslari. Botulinum
toxin type A estetik vo funksional stomatologiyada istifado olunan an giiclii neyrotoksinlordon biridir.
Onun tosiri sinir-azalo 6tiiriilmosinin spesifik inhibisiyasina asaslanir.

Molekulyar saviyyado BTX-A asagidaki marhalslarlo tasir gostorir:

- Presinaptik sinir uclarina baglanma

- Hiiceyrodaxili endositoz

- SNARE kompleksinin (xiisusilo SNAP-25 ziilalinin) par¢alanmast

- Asetilxolinin eksositozunun blokadasi

Dressler vo Adib Saberi torofindon aparilmis todqiqatlar gostorir ki, bu proses naticasindo
funksional denervasiya yaranir vo ozalo kontraksiyasi miivoqqoti olaraq dayanir.( Dressler, D., &
Adib Saberi, F. 2005)

Neyrofizioloji baximdan bu tesirin shomiyyati ondan ibaratdir ki:

- 9zalo tonusu selektiv sokilde azaldilir

- patoloji hiperaktivlik aradan qaldirilir

- fizioloji funksiyalar tam bloklanmir

Bu xiisusiyyotlor BTX-A-n1 estetik stomatologiyada “funksional modulyator” kimi sociy-
yalondirmays imkan verir.

Gummy smile korreksiyasinda botulinum toksininin klinik tatbiq modellari vo protokol-
lari. Gummy smile-in miialicosinds botulinum toksininin tatbiqi son illords standartlagdirilmis klinik
protokollar asasinda hoyata kegirilir. Polo torafindon toklif edilon ilkin metodika sonradan daha da
tokmillosdirilmisdir. (Polo 2005) On genis istifado olunan yanasmalardan biri Yonsei point
texnikasidir (Hwang et al., 2009). Bu metodun tstiinliiklori:

o minimal inyeksiya noqtosi

o yiiksok effektivlik

o simmetrik natico

Klinik naticalorin miiqayisali tohlili gostarir ki:

o BTX-A inyeksiyas1 gingival ekspozisiyan1 orta hesabla 60—80% azaldir

o effektin davametmo miiddoati fordi xiisusiyyatlordon asili olaraq 1224 hofto toskil edir

o pasiyent mamnunlugu 85-95% intervalinda doyisir (Mazzuco & Hexsel, 2010)

Bundan slavs, botulinum toksininin corrahi metodlarla miiqayisoli tohlili gostorir ki:

« corrahi miidaxilalor (lip repositioning, ortognatik corrahiyys) daha radikal natica verir

e BTX-A iso daha tohliikasiz vo geri donon alternativdir

Bu sabobdon klinik qorar vermo zamani etioloji faktorlarin diizgiin identifikasiyas1 osas rol
oynayir.

Perioral disbalansin neyromuskulyar korreksiyas1 vo multidissiplinar yanasma. Perioral
disbalansin miialicasindo botulinum toksini yalniz estetik deyil, hom do funksional reabilitasiya
vasitosi kimi ¢ixis edir.

Hexsel va digorlorinin (2013) todqgiqatlarina asason:

o selektiv azalo relaksasiyasi simmetriyani borpa edir

o mimik koordinasiya yaxsilagir

« artikulyasiya funksiyasi stabil qalir

Bu yanagma xiisusilo agsagidaki hallarda effektivdir:

« unilateral azalo hiperaktivliyi

o ortodontik miialicodon sonra qalan estetik disbalans

 protetik rehabilitasiya zaman1 funksional uygunsuzluq
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Multidissiplinar yanagma ¢or¢ivosindo BTX-A:

e ortodontiya

o protetika

o maxillofasial corrahiyyo

ilo inteqrasiya olunaraq daha optimal naticalor alds etmays imkan verir.( Hexsel va digarlorinin
2013)

Risklorin idars olunmasi, dozaj strategiyalari vo klinik optimallasdirma. Botulinum
toksininin totbiqindo osas problemlordon biri fordi dozajin diizgiin secilmosidir. Jaspers vo Pijpe
(2011) geyd edirler ki, dozajin haddinden artiq olmast:

e dodaq hoarokatlorinin mohdudlagmasi

o assimetrik giiliis

o fonasiya problemlori

ilo naticalona bilar.

Miiasir yanagmalarda asagidaki prinsiplor osas gotiiriiliir: (Jaspers vo Pijpe 2011)

e “low dose — high precision” strategiyasi

o fordi anatomiya osasinda planlama

o morhalali inyeksiya texnikasi

Eyni zamanda uzunmiiddotli istifadods azslo adaptasiyasi vo effektin miiddstinin doyismosi do
nazara alinmalidir.

Natico

Estetik stomatologiyada giiliis harmoniyasinin tomin olunmasi yalniz dentoalveolyar struk-
turlarin deyil, hom do perioral yumsaq toxumalarin vo mimik azslslorin funksional voziyyatinin
kompleks qiymotlondirilmasini tolob edir. Aparilan tohlillor gostorir ki, gummy smile vo perioral
disbalans kimi estetik pozgunluglar multifaktorial etiologiyaya malik olmaqla yanasi, pasiyentlorin
psixososial rifahina vo hoyat keyfiyyatino nozoragarpacaq doracodo tasir gostarir.

Botulinum toksini tip A-nin klinik totbiqi sinir-ozalo Otiirlilmoesinin miiveqqati blokadasi
hesabina hiperaktiv mimik ozalslorin aktivliyini azaltmaqla gingival ekspozisiyanin vo perioral
assimmetriyanin korreksiyasinda effektiv noticalor verir. ©dobiyyat molumatlarinin tohlili gdstarir ki,
diizgilin pasiyent se¢cimi vo optimal inyeksiya protokollar1 totbiq edildikds, gummy smile hallarinda
gingival gorlinmanin shomiyyatli derocads azalmasi va yiiksok pasiyent momnuniyyati olds olunur.

Eyni zamanda, botulinum toksini minimal invaziv xarakter dasimasi, qisa reabilitasiya miiddoti
vo tokrar totbiq imkanlari ilo estetik stomatologiyada corrahi miidaxilolora alternativ vo ya ta-
mamlayict metod kimi ¢ixis edir. Bununla bels, onun tosir miiddatinin mohdud olmasi, fordi anatomik
forglor vo dozajla bagli optimallasdirma ehtiyaci klinik praktikada nozere alinmalidir.

Umumilikda, botulinum toksini estetik stomatologiyada gummy smile vo perioral disbalansin
korreksiyasinda yiiksok effektivliyo malik, tohliikosiz vo miiasir minimal invaziv miialico metodu
kimi qiymetlondirilo bilor. Golocok todqiqatlarin osas istiqgamotlori uzunmiiddstli noticalorin
qiymatlondirilmasi, standartlagdirilmis protokollarin hazirlanmasi1 vo multidissiplinar yanagmalarin
tokmillosdirilmasi olmalidir.

Iddobiyyat

1. Carruthers, A., & Carruthers, J. (2003). Clinical indications and injection technique for the
cosmetic use of botulinum A exotoxin. Dermatologic Surgery, 29(5), 451-459.

2. Dressler, D., & Adib Saberi, F. (2005). Botulinum toxin: mechanisms of action. European
Neurology, 53(1), 3-9.

3. Garcia, A., et al. (2010). Etiology and treatment of the gummy smile. American Journal of
Orthodontics and Dentofacial Orthopedics, 138(6), 734-740.

4. Hexsel, D., et al. (2013). Botulinum toxin type A for aging face and aesthetic uses. Dermatologic
Clinics, 31(1), 1-11.

28



ELM VO INNOVASIYA Beynolxalq Elmi Jurnal. 2026 / Xiisusi Buraxihs / 25-29
SCIENCE AND INNOVATION International Scientific Journal. 2026 / Special Issue / 25-29

5.

6.

1.

12.

Hwang, W. S., et al. (2009). Surface anatomy of the lip elevator muscles for the treatment of
gummy smile using botulinum toxin. Angle Orthodontist, 79(1), 70-77.

Jaspers, G. W. C., & Pijpe, J. (2011). Botulinum toxin in dentistry: A review. International
Journal of Oral and Maxillofacial Surgery, 40(2), 127-133.

Kokich, V. O., (1999). Comparing the perception of dentists and lay people to altered dental
esthetics. Journal of Esthetic Dentistry, 11(6), 311-324.

Mazzuco, R., & Hexsel, D. (2010). Gummy smile and botulinum toxin: A new approach based
on the gingival exposure area. Journal of the American Academy of Dermatology, 63(6), 1042—
1051.

Niamtu, J. (2008). Cosmetic facial surgery and non-surgical facial rejuvenation. Elsevier.

. Polo, M. (2005). Botulinum toxin type A in the treatment of excessive gingival display. American

Journal of Orthodontics and Dentofacial Orthopedics, 127(2), 214-218.

Zengiski, A. C., et al. (2022). Botulinum toxin for gummy smile: Systematic review and meta-
analysis. Clinical Oral Investigations, 26, 123—135.

Jean Carruthers, & Alastair Carruthers. (2003). Botulinum toxin type A: History and current

cosmetic use in the upper face. Seminars in Cutaneous Medicine and Surgery, 22(2), 71-84.
https://doi.org/10.1016/S1085-5629(03)00002-8

29



ELM VO INNOVASIYA Beynolxalq Elmi Jurnal. 2026 / Xiisusi Buraxihs / 30-37
SCIENCE AND INNOVATION International Scientific Journal. 2026 / Special Issue / 30-37

DOI: https://doi.org/10.36719/0860/30-37

Ismayil Abdullayev

Azorbaycan Dévlot iqtisad Universiteti
Magistr
https://orcid.org/0009-0008-8536-0115
abdullayevismayil090@gmail.com

Miihasibathqda beynoalxalq standartlarin (IFRS) tatbiqi
Xiilaso

Bu todgigatda miihasibatligda beynolxalq standartlarin, International Financial Reporting
Standards (IFRS) totbiqi, onlarin maliyys hesabatlarinin hazirlanmasinda rolu vo global iqtisadi
miihitdo ohomiyyati arasdirilmisdir. IFRS-in yaranma moagqsadi, asas prinsiplori vo International
Accounting Standards Board torafinden hazirlanma prosesi tohlil edilorak, bu standartlarin maliyya
molumatlarinin goffafligini, miiqayisoliliyini vo etibarliligint artirdigi miioyyon edilmisdir. Eyni
zamanda, IFRS-in totbiginin miiossisolor ii¢lin beynsalxalq bazarlara ¢ixis1 asanlasdirdigi, investisiya
miihitini yaxsilasdirdig1 vo maliyys intizamini giiclondirdiyi gostorilmisdir. Bununla yanasi, totbiq
prosesindo kadr catismazligi, yiliksok kecid xorclori vo yerli sistemlorlo uygunlasdirma kimi
cotinliklor do qeyd edilmisdir. Aparilan tohlillor gosterir ki, IFRS-in totbiqi maliyys hesabatlarinin
keyfiyyatini yiliksaldir vo miiassisalorin beynoalxalq ragabst qabiliyyastini artirir.

Acar sozlar: IFRS, beynalxalg miihasibat standartlar, maliyya hesabatlari, saffaflig,
miihasibatlig.
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Application of International Standards (IFRS) in Accounting
Abstract

This study examines the application of international standards in accounting, International
Financial Reporting Standards (IFRS), their role in the preparation of financial statements and their
importance in the global economic environment. The purpose of the creation of IFRS, its basic
principles and the process of its preparation by the International Accounting Standards Board were
analyzed, and it was determined that these standards increase the transparency, comparability and
reliability of financial information. At the same time, it was shown that the application of IFRS
facilitates access to international markets for enterprises, improves the investment climate and
strengthens financial discipline. In addition, difficulties such as staff shortages, high transition costs
and harmonization with local systems were also noted in the application process. The analyses
conducted show that the application of IFRS improves the quality of financial statements and
increases the international competitiveness of enterprises.

Keywords: IFRS, international accounting standards, financial statements, transparency,
accounting.
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IIpumenenune MexayHaApoaHbIX cTaHAapTOB (MC®QO) B OyXrajrepckom y4dere
Pe3rome

B nanHOM wuccrienoBaHuMM paccMaTpUBaeTCs NPUMEHEHHE MEXKIyHAPOIHBIX CTAaHIApPTOB B
OyXTaJITepCcKOM yuere, MexayHapOoaHbIX CTaHAapToB puHaHCOBOK oTyeTHOCTH (MC®DO), ux pois B
MOJATOTOBKE (PMHAHCOBOM OTYETHOCTM W HX 3HAYEHHE B DIOOAIbHON HIKOHOMHYECKOW cpee.
IIpoananusuposansl nenb co3nanusi MC®PO, ux oCHOBHbIE IMPUHLUIIBI U MIPOLIECC UX MOATOTOBKU
CoBeToM 10 MEXTyHAPOJHBIM CTaHJapTaM OyXraJaTepCKOro y4eTa, yCTaHOBIEHO, YTO ATH CTaHAapThl
MOBBIIAIOT MPO3PAYHOCTh, COMOCTABUMOCTh W JIOCTOBEPHOCTH (DMHAHCOBOW HH(OpPMAIIHY.
OnHOBpEeMEHHO MOKa3aHo, 4Tto npuMeHeHne MC®DO obneryaer AOCTYN NPEANPUITANR HA MEXKIY-
HapOJHbIE PBIHKH, YITy4IIAeT WHBECTHLIMOHHBIA KIMMAT U YKPEIIseT (PUHAHCOBYIO JUCLMILIUHY.
Kpome Toro, B mpoiecce MpUMEHEHHs] OTMEUYEHBI TaKUE TPYAHOCTH, KaK HEXBaTKa MEpcoHala,
BBICOKHE NIEPEXO/IHbIE U3IEPKKH M FapMOHM3AIMS ¢ MECTHBIMU cucteMamu. [IpoBeneHHbIN aHanu3
nokasbiBaert, uto npuMeHeHue MC®O noBblmaeT ka4ecTBO PUHAHCOBOI OTYETHOCTHU U YBEITMUHBAET
MEX1yHapOJIHY0 KOHKYPEHTOCIIOCOOHOCTh IPEAIPUSITUH.

Knrouesvie cnosa: MCDO, medxcoyHapooHvle cmanoapmsl Oyxeanimepcko2o yuyemd, @Qu-
HAHCOBASL OMYEMHOCMb, NPO3PAYHOCIb, OYXeANMEPCKULL yyem.

Giris

1973-cii ildo Beynolxalq Miihasibat Ugotu Standartlar1 Komitasinin yaradilmasi milli miihasibat
ucotu sistemlori arasindaki forglorin aradan qaldirilmasi vo maliyyo hesabatlarinda ardicilli§in tomin
edilmasi istigamoatindo ohomiyyatli bir addim oldu. Onun osas mogsadi maliyys hesabatlarinin
etibarliligin1 vo miiqayisaliliyini artiran qlobal miqyasda qobul edilmis miihasibat standartlarini
inkisaf etdirmok idi. Zamanla bu standartlar qlobal iqtisadiyyatda on ¢ox istinad edilon miihasibat
ucotu ¢arcivalorindon birino ¢evrildi. 1973-2001-ci illor arasinda beynslxalq miihasibat ugotu
standartlarinin hazirlanmast IASC torafindon hoyata kegirildi. 2001-ci ildon bori bu mosuliyyast
Beynolxalq Miihasibat Ugotu Standartlar1 Surasina verildi vo o, Beynslxalq Maliyys Hesabatlar1
Standartlar1 (IFRS) adi altinda standartlar buraxmaga davam edir. Bu standartlar, hor biri maliyyo
hesabatlariin spesifik aspektlorini ohats edon vo gqlobal miqyasda ardicil miihasibat ugotu gargivosi
yaratmaga yonolmis hortorofli gaydalar toplusunu tomsil edir. Miihasibat ugotu sirkatlors,
investorlara, tonzimloyicilora vo digor maraqli toroflors maliyyo gdstaricilorini tosvir etmok iiglin
standartlagdirilmis bir yol toqdim edir. Miihasibat ugotu standartlart maliyys hesabatlarinin iimumi
qaydalar toplusuna uygun hazirlanmasini tomin edir vo bu da bazarlarda soffaflig1 vo miiqayisaliliyi
tomin edir. Qloballagsma kontekstinds, biznes faaliyyatlorinin getdikco milli sorhadlari kegdiyi bir
vaxtda, maliyys hesabatlarinin ortaq "qlobal diline" ehtiyac yaranmigdir. Beynolxalq Maliyyo
Hesabatlar1 Standartlar1 termini, inkisaf etmis, inkisaf etmokdo olan vo inkisaf etmokdo olan
iqtisadiyyatlarda ardicil olaraq totbiq edilmok moqsadi ilo IASB terofindon hazirlanmis vo qorunan
vahid miihasibat standartlar1 dostini ifado edir. IFRS investorlara vo maliyys hesabatlarinin digor
istifadogilorino sirkotlorin maliyyo gostoricilorini beynolxalq soviyyodo oxsar osasda miigayiso
etmoyo imkan verir.

Bu giin IFRS Avropa Birliyi vo G20 iqtisadiyyatlariin aksoriyyati do daxil olmaqla 140-dan ¢ox
6lkads macburi va ya icazalidir ki, bu da vahid miihasibat sistemina giiclii qlobal dastayi oks etdirir.
Miihasibat ucotu standartlarinin uygunlasdirilmasi bir ne¢co osas mogsads xidmot edir: maliyyo
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hesabatlarinin miiqayisaliliyini artirmaq, miixtolif miihasibat sistemlorinin uzlagdirilmasi ilo baglh
vaxt vo xarclori azaltmaq va diinya miqyasinda iqtisadi, hiiquqi vo sosial uygunlugu dostoklomok.

Texnologiyanin siiratli inkisafi vo qloballasmanin dorinlogmosi ilo doqiq, soffaf vo etibarlt
maliyyo molumatlarina tolobat ohomiyyatli dorocods artmisdir. Noticodo, IFRS -nin ohomiyyati
ohomiyyatli dorocodo artmisdir. IFRS-in gobul edilmosi 6lkolor vo sonaye saholori iizro maliyyo
hesabatlarinin keyfiyyatini, soffafligin1 vo miigayisaliliyini artirmaq istigamoatindo miihiim addim
kimi genis sokildo qobul edilir. Bundan slave, bu standartlar ardicil maliyyo hesabati tocriibalorini
asanlagdirir vo investorlar vo digor maraqli toroflor torofindon effektiv gorar gobul edilmosini
dastakloyir.

Bu mogalonin névboti bolmolorindo IFRS va onunla slagoli konsepsiyalar, o ciimlodon onun
faydalari, mohdudiyyotlori vo qlobal biznes miihitindo maliyyo hesabatlarinin tokmillosdiril-
mosindoki rolu atrafli miizakirs olunacag.

9dobiyyat icmah

Bu ¢orgivado, 15 sayli IFRS “Miistorilorlo Miiqavilolordon Golir” kimi xiisusi standartlar,
maliyys hesabatlarinin miioyyan saholorinds IFRS prinsiplorinin praktik totbigini niimayis etdirir.
IFRS Fonduna (2023) goro, 15 sayli IFRS -nin totbiqi miiossisalor arasinda maliyys noticalorine
miixtolif tosirloro sobob olmagla yanasi, maliyyo agiglamalarinda otrafli molumat soviyyoasini do
artirmis vo iimumi soffaflig1 artirmigdar.

Empirik todqiqatlar gostorir ki, IFRS-nin gabulundan sonra bir ¢ox firma mohdud dayisikliklora
moruz qalsa da, bozi sirkotlor golirlilik vo osas maliyys gostoricilorindo ohomiyyatli forqglor
bildirmislor (Chua, Cheong, & Gould, 2021). Bundan slava, todqiqatlar gostorir ki, IFRS toskilatlar
arasinda maliyyo hesabatlarinin miiqayisoliliyini vo ardicilligini yaxsilasdirmaga miisbot tohfo verir
(Kim & Shi, 2020).

Lakin, IFRS -in gobulu ¢atinliklorden azad deyil. Todqiqatlar maliyye hesabatlarinda artan
miirokkoblik vo standartlarin effektiv sokildo totbiqindo ohomiyyatli pesokar mithakimoya ehtiyac
kimi masalalori vurgulayir (Labro & Stice-Lawrence, 2021). Miiqayiseli tohlillor hom¢inin vurgulayir
ki, IFRS sort qayda osasli sistemlori ovoz edorok maliyyo hesabatlarina daha prinsip osasli vo vahid
yanagma toqdim edir (Sabev, 2015).

Bundan basqa, bir ¢ox tadqiqatlar gostorir ki, IFRS-in totbiqi yalniz maliyys hesabatlarinin
keyfiyyatini artirmaqla kifaystlonmir, hamg¢inin kapital bazarlarinda informasiya asimmetriyasini
azaldir vo investorlarin qarar gqobul etma prosesini asanlagdirir. Digor torafdon, aragdirmalara asason
molum olmusdur ki, bazi miislliflor [IFRS-in totbiqinin 6lkelorin institusional miihitinden asili olaraq
forqli naticalar verdiyini vurgulayirlar.

Material vo metodlar

Bu arasdirma beynolxalq vo milli miistovido IFRS-in totbiginin miigayisali formada Oyro-
nilmosina osaslanmisdir. Todqiqat prosesinds istifade edilon molumatlar asas etibarilo beynalxalq
qurumlarin rosmi hesabatlari, akademik mogqalalor vo normativ-hiiquqi sonadlorden toplanmisdir.
Xiisusila, International Accounting Standards Board torafindon dorc olunan materiallar vo metodoloji
xarakterli sonadlor osas informasiya bazasini toskil etmisdir. Bununla yanasi, Azorbaycanda IFRS-in
totbiq xiisusiyyatlorini tohlil etmak moagsadilo Azarbaycan Respublikasinin Maliyye Nazirliyinin v
digor aidiyysti qurumlarin normativ aktlar1 vo hesabatlar1 da arasdirmaya daxil edilmisdir.

Todqiqat c¢orgivesinde miiqayiseli tohlil (comparative analysis) yanasmasindan istifads
olunmugdur. Bu yanasma vasitasilo IFRS-in miixtalif 6lkslords totbiq soviyyasi ilo Azarbaycandaki
totbiq praktikasi arasinda oxsar vo forqlondirici maqamlar miioyyanlosdirilmisdir. Eyni zamanda,
keyfiyyot yoniimlii (qualitative) analiz metodundan yararlanaraq IFRS-in maliyys hesabatlarina
(financial statements) tosiri, eloco do onun soffafliq (transparency) vo miiqayisalilik (comparability)
kimi fundamental prinsiplors verdiyi tohfo doyarlondirilmisdir.
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Arasdirma zamani aldo edilmis molumatlar sistemli yanasma prinsiplori osasinda timumilos-

dirilmis, naticalor iso elmi arqumentlors osaslanaraq izah edilmisdir.

IFRS miixtolif 6lkolor va sonaye saholorindo maliyys hesabatlarinda soffafligin, miigayisaliliyin

Isas hissa

va ardicilligin tomin edilmosino yonolmis hortorafli vo prinsiplors osaslanan bir ¢argivoni tomsil edir.
Bu standartlar Beynolxalq Miihasibat Ugotu Standartlar1 Surasi torofindon hazirlanmis vo dorc

edilmigdir vo maliyys hesabatlarinin hazirlanmasi i¢iin qlobal standart rolunu oynayar.

IFRS, hor biri miihasibat ugotu vo maliyya hesabatlarinin miioyyan bir sahasini ohato edon fordi
standart novlorindan ibaratdir. Birlikdo, onlar togkilatlara maliyys melumatlarini ardicil ve beynslxalq
soviyyado miigayiss edils bilon sokildo toqdim etmayo imkan veran vahid bir sistem togkil edirlor.

Osas IFRS standartlarina asagidakilar daxildir:

» [FRS 1 - Beynolxalq Maliyys Hesabatlar1 Standartlarinin ilk totbiqi

» IFRS 2 - Pay osasl1 6donislor

* IFRS 3 - Miiossisalorin birlosmasi

* IFRS 4 - Sigorta miiqavilalori

» IFRS 5 - Satis tiglin saxlanilan uzunmiiddatli aktivler vo dayandirilmis omoliyyatlar

» IFRS 6 - Mineral ehtiyatlarin kosfiyyati vo qiymatlondirilmasi

« IFRS 7 - Maliyys alatlori: agiqlamalar

» IFRS 8 - Omoliyyat seqmentlori

» IFRS 9 - Maliyyo alatlori

* IFRS 10 - Konsolids edilmis maliyys hesabatlari
» IFRS 11 - Birgo razilagmalar

* IFRS 12 - Digor miisssisalords istirak paylarinin agiqlanmasi

+ IFRS 13 - Odalstli dayarin dl¢iilmasi

» IFRS 14 - Tonzimlayici toxire salinmis hesablar

« IFRS 15 - Miistorilorlo miiqavilelor lizro golirlor

+ IFRS 16 - icara omoliyyatlari

» IFRS 17 - Sigorta miiqavilalori (IFRS, 2021).

Bu standartlar golirlorin taninmasi, maliyya alatlori, icara miiqavilalari, biznes birlogsmasi vo
aciqlama taloblori kimi osas saholori tonzimloyir. Onlarin totbiqi maliyys hesabatlarinin miiessisonin

haqiqi maliyya vaziyyatini vo faaliyyatini oks etdirmasini tomin edir.

Cadval 1: IFRS Standartlariy, buraxihis tarixlari va qiivvoys minma tarixlori

Qiivvaya
Standart | Bashq Bul.'a.x ths minma
tarixi ..
tarixi
IFRS 1 | Beynolxalq maliyys hesabati standartlarinin ilk totbiqi 24.11.2008 01.06.2009
IFRS 2 | Pay alotlori osasinda 6doma 19.02.2004 01.01.2005
IFRS 3 | Miiossisalorin birlosmasi 10.01.2008 01.06.2009
IFRS 4 | Sigorta miiqavilslori 31.03.2004 01.01.2005
IFRS 5 Satis tiglin saxlamlqn uzunmiiddotli aktivler vo 31.03.2004 01.01.2005
dayandirilmis amaliyyatlar
IFRS ¢ 20l (mineral) ehtiyatlarin kasfiyyati vo 09.122004 | 01.01.2006
qiymatlondirilmasi
IFRS 7 | Maliyys alotlori: Malumatin aciqlanmasi 18.08.2005 01.01.2007
IFRS 8 | Omoliyyat seqmentlori 30.11.2006 01.01.2009
IFRS 9 | Maliyys alotlori 24.07.2014 01.01.2018
IFRS 10 | Birlosdirilmis (konsolids edilmis) maliyyo hesabatlari 12.05.2011 01.01.2013
IFRS 11 | Birgo razilasmalar 12.05.2011 01.01.2013
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IFRS 12 | Digor toskilatlarda istirak paylariin agiglanmasi 12.05.2011 01.01.2013
IFRS 13 | Odalatli Dayorin Qiymatlondirilmasi 12.05.2011 01.01.2013
IFRS 14 | Toxira salinmuis tarif diizalislori iizra hesablar 30.01.2014 01.01.2016
IFRS 15 | Miistorilorlo miigavilslar {izra golirlor 28.05.2014 01.01.2018
IFRS 16 | Icaro omoliyyatlar: 13.01.2016 01.01.2019
IFRS 17 | Sigorta miiqavilslori 18.05.2017 01.01.2023

Moanba: https://www.ifrs.org/issued-standards/list-of-standards/

IFRS-in totbiqi, ardicilliq vo soffaflifi tomin etmoklo maliyys hesabatlarinin keyfiyyatini
ohomiyyatli doracodo yaxsilagdirir. Bu, sirkotloro diinya miqyasinda investorlar, tonzimloyicilor vo
maraqli toroflor torofindon basa diisiilon ortaq maliyys hesabati dilini tomin etmaklo beynslxalq
bazarlarda daha effektiv foaliyyat géstormoyo imkan verir.

Eyni zamanda, IFRS -nin totbiqi artan miirokkoblik, pesokar miihakimoyo ehtiyac vo daha
yuksok kecid xarclori daxil olmagla ¢atinliklor yarada bilor. Bu ¢atinliklors baxmayaraq, IFRS global
maliyys inteqrasiyasini giiclondirmok vo maliyys moalumatlarina inami giliclondirmok ii¢ilin vacib bir
vasito olaraq qalir.

Olkomizdo bazar miinasibotlorinin beynolxalq soviyyado inkisaf etmosi, dovlot aktivlorinin
0zallogdirilmasi vo 6zal miiassisalorin yaranmasina sabab olmasi, iqtisadiyyatda dovlat sektorunun
payinin todricon 6zl sektorla ovozlonmosi vo digor osas amillor miihasibat ugotu sisteminin vo
maliyyo hesabati ¢or¢ivasinin beynolxalq standartlara uygunlasdirilmast va global iqtisadi miihitin
toloblorino uygunlasdirilmasi tigiin méhkom zomin yaratmisdir.

Qlobal iqtisadi inkisaf tendensiyalarina uygun olaraq, 6lkodo miihasibat ugotu sisteminin
modernlagdirilmasini tomin etmak iiciin iki 9sas istiqgamot miioyyon edilmisdir:

* miihasibat ucotu tocriibolorinin vo maliyys hesabatlarinin beynslxalq soviyyads taninmis
standartlarla uygunlasdirilmast;

* Dbiitlin miiossiso vo toskilatlarda avtomatlagdirilmis (kompiiterlogdirilmis) miihasibat ugotu
sistemlorinin vo maliyys hesabati mexanizmlarinin totbiqi.

Beynolxalq standartlarin qobulu Azarbaycan miiossisalorinde miihasibat ugotu tacriibolorinin
global saviyyads taninmasini vo qiymatlondirilmasini asanlasdirir. Bu standartlarin osas mogsadi
xarici istifadagilor ticlin maliyye hesabatlarinin aydinligini vo soffafligini artirmaq, bununla da daha
molumatli vo somarali gorar gobuletma proseslorini dostoklomokdir (Ball, 2006).

Inkisaf etmokdo olan dlkelorin IFRS-2 kegidinin asas sabobi onun miihasibat ugotu tocriibolorini
tonzimloyan tonzimloyici ¢orcivo kimi funksiyasindadir. IFRS-in totbiqi sorhodlorarasi iqtisadi
olagalorin méhkomlondirilmasing téhfo verir. Bu sobabdon, 6lkomizdo IFRS-9 kegidi tomin etmok
liclin ¢oxsayli togobbiislor hoyata ke¢irilmisdir. Bu standartlarin osas aspekti ondan ibaratdir ki,
miixtolif 6lkolordoki miiossisolor vahid prinsiplor osasinda hesabatlar hazirladigda, onlarin maliyyo
molumatlar1 miiqayiss edils bilon olur.

Azorbaycanda IRFS-o kecid bir sira diqqeatelayiq tistiinliiklor toklif edir, o ciimlodaen:

» coxmillatli korporasiyalar {i¢iin konsolidasiya edilmis maliyys hesabatlarinin hazirlanmasi;

* beynolxalq investorlar ii¢lin maliyyo hesabatlarinin olgatanliginin vo basa diislilmosinin
artirilmast;

* sorhadlorarasi kapital mobilliyinin asanlasdirilmasi;

* miiossisalor arasinda maliyyo gostaricilorinin miigayisosinin artirilmast;

* iqtisadi artimin stimullagdiriimast;

* miiasir miithasibat ugotu tocriibolorinin totbiqi.

Kecid prosesindo an shomiyyatli addimlardan biri Maliyys Nazirliyi torofindon hayata kecirilon
IRFS standartlarinin Azarbaycan dilins torctimosi olmugdur. Bu standartlarin totbiqi xiisusile neft vo
qaz, eloco do bankgiliq kimi sektorlarda genis yayilmisdir.

Maliyys Nazirliyinin toqdim etdiyi rosmi molumatlara goro, IRFS standartlarinin oksoriyyati
Azorbaycan dilina torciima edilmisdir. Eynilo, IRFS standartlarinin oksariyyati do torciimo edilmis vo
totbiq edilmisdir. Bu, 6lkads IRFS-in effektiv totbiqi ligiin giiclii institusional tomal yaratmisdir.
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Azarbaycanda IRFS-in tatbiqini genislondirmak ii¢iin goriilon tadbirlor

Son illordo maliyyo hesabat1 tocriibolorinin beynolxalq standartlara uygunlasdirilmasi istiqa-
motindo shomiyyatli irsliloyislor oldo edilmisdir. Bu transformasiya hom qanunvericilik islahatlari,
hom do institusional inkisaf yolu ilo oldo edilmisdir.

2005-ci ilde Maliyys Nazirliyi asason ictimai ohamiyyatli qurumlarda IRFS-in totbiqini tomin
etmoyi hodofloyon "IRFS kegid tigiin Model Program"1 tosdiq etmisdir.

Bu program ¢orgivasindo asagidaki todbirlor hoyata kegirilmisdir:

¢ IRFS tizro ixtisaslagmis ekspert ig¢i qruplarinin yaradilmast;

+ beynolxalq standartlarin Azarbaycan dilina torciimosi;

% miihasiblar ii¢lin pesokar tolim proqramlarmin toskili;

% movcud miihasibat sistemlorinin IRFS baximindan qiymatlondirilmasi;

+ yeni miihasibat ucotu siyasatlorinin hazirlanmas;

+ IRFS -2 uygun hesablar cadvalinin tatbiqi;

+ maliyys hesabati li¢iin metodoloji qaydalarin hazirlanmas.

Bundan olave, milli miihasibat sistemindon beynoslxalq standartlara kecidi asanlasdirmaq ii¢iin
konversiya prosedurlar1 hoyata kegirilmisdir.

Hokumoat soviyyoesinds miisssisolorde IRFS-in totbiqine daha sort nozarot yaradilmisdir.
Monitoring todbirlori hoyata kegirilmis vo hesabat toloblorino omal etmoyon miiossisolora inzibati
todbirlor totbiq edilmisdir.

Apardigimiz miigahidolor gostorir ki, MHBS-nin qobulu prosesindo bir sira ¢otinliklor
galmaqgdadir:

* ixtisasli miitoxassislorin ¢atigsmazlig;

* tolim vo metodoloji resurslarin mohdud moveudlugu;

* qeyri-statik program tominat1 infrastrukturu;

* miiassisalordo struktur doyisiklikloring ehtiyac.

Bu ¢otinliklorin halli li¢iin agsagidak: todbirlor vacib hesab olunur:

* tonzimlayici va hiiquqi ¢orgivonin tokmillogdirilmasi;

* beynolxalq tocriibalors uygun tohsil sisteminin inkisafi;

* miihasibat ucotu vo audit lizro pesokar tolimin giiclondirilmasi;

» yenilonmis dorsliklorin vo tolimat materiallarinin hazirlanmasi.

Miixtalif tolim togobbiislari vo sertifikatlagdirma sistemlori totbiq edilmisdir. Hom beynolxalq,
hom dos yerli proqgramlar bu sahado miihiim rol oynayir.

On gorkomli tosobbiislordon biri “Pesokar Miihasib Sertifikati” proqramidir. Bu proqram
mihasibat ucotu vo maliyys sahasindo calisan soxslorin beynolxalq standartlara uygun qiymot-
londirilmosini tomin edir. Belolikls, Azarbaycan Respublikasi Auditorlar Palatasinin 6lke daxilinde
audit foaliyyatinin inkisafinda miihiim rol oynadigi geyd olunur. Bu qurum miisssisalords maliyyo
hesabatlariin daqiqliyine nozarat edir vo onlarin IRFS uygunlugunu qiymetlondirir.

Bundan olavo, IRFS S1 vo IRFS S2 ilo paralel olaraq, davamliliq gostoricilorinin maliyyo
gostaricilari ilo inteqrasiyas: giliclondirilir vo bu da maliyye vo geyri-maliyys hesabat elementlori
arasinda daha ardicil slago yaratmaga imkan verir.

1 yanvar 2027-ci il tarixindon etibaron asagidaki MHBS standartlarina bir nego diizalis vo
doyisikliklor qlivvoyo minacok:

IRFS 18 IRFS 1 “Maliyys Hesabatlarinin Togdimati”n1 ovaz edir vo maliyyo hesabatlari {igiin
yenidon islonmis struktur vo ardicilliq totbiq edir. Standart golir vo xorclor iigiin ii¢ kateqoriyali
tosnifat sistemini miioyyon edir:

1. Omoliyyat faaliyyati

2. Investisiya faaliyyati

3. Maliyyelosdirms faaliyyati

Bu doyisikliklorin asas xiisusiyyatlorine agagidakilar daxildir:

* standart soviyyado “omoliyyat monfooti”’nin rosmi torifi;

* maliyys hesabatlarinda tolob olunan comlarin totbiqi;
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* geyd aciqlamalarinin MHBS Tacriibs Boyannamasi 2 ilo uygunlasdirilmast;

* ESG vo davamliliq agiglamalarin1 dostoklomok iigliin MHBS S1 vo MHBS S2 c¢orgivoalari ilo
uygunlugq.

IRFS 19 ana sirkotin IRFS osashi hesabatina daxil olan vo ictimai hesabatliliq 6hdsliklori
olmayan téromo miiossisalar li¢iin sadslogdirilmis agiqlama toloblorini toqdim edir.

Osas aspektlora asagidakilar daxildir:

+ KOBI-lar ii¢iin BMHS ilo tam BMHS standartlar1 arasinda kérpii rolunu oynamag;

» Azaldilmis Agiglama Coargivasinin totbiqi;

* IRFS 10, IRFS 1 vo IRFS 12 prinsiplori ilo uygunlug;

* aciglamalarin asason investorlar vo ana miiossisalor {i¢iin ohomiyyotli molumatlarla moh-
dudlasdirilmasi.

2018-ci ildo dorc edilmis yenidon islonmis Konseptual Cargivodon sonra BMHS standartlarina
bir sira miithiim dayisikliklor edilmisdir. Bu yenilomalor maliyyo hesabatlarinin soffafligini vo
miiqayisaliliyini artirmagi hodofloyir.

Umumiyyoetle, Konseptual Car¢ivaya uygun olaraq 2025-ci ilo qodar totbiq edilon doyisikliklor
beynolxalq maliyys sistemlorinin modernlosdirilmasi istigamotinds ohomiyyatli bir addimdir. Bu
yenilonmis tolobloro riayot etmoklo, miiassisolor maliyys hesabatlarinin keyfiyystini artira, eyni
zamanda qlobal iqtisadi miihitdo ragabat qabiliyyastini giiclondirs bilarlor.

Aparilan arasdirmalar gostorir ki, 2025-ci il etibarilo BMS-in MDB regionunda totbiqi todricon
iraliloyir vo bir ne¢o 6lkads institusional dorinlik artir. IRFS rosmi olaraq torctimo edilmis vo milli
tonzimloma sistemina daxil edilmisdir. IRFS S1 vo IRFS S2-nin gobulu hazirda miizakirs olunur.

MDB regionunda IFRS-in totbiqi miixtalif soviyyslords iraliloyis niimayis etdirir vo bozi 6lkalor
digorlorino nisbaton daha inkisaf etmis inteqrasiya niimayis etdirirlor. Belo ki, Qazaxistan regionda
IFRS -in on miitoraqqi totbiqggilorindsn biri kimi genis sokilds taninir. Xiisusilo, IFRS 9 vo IFRS 16
kimi standartlar tam totbiq olunub ki, bu da beynolxalq maliyys hesabat1 tocriibalori ilo yiiksok
soviyyados uygunlugu oks etdirir. Belarusda IFRS uygunlagdirilmis formatda totbiq olunur vo xiisusilo
IFRS 1, IFRS 16 vo IFRS 12-do nazoragarpacaq yenilomolor daxil edilib. Bu yanasma beynolxalq
standartlara tam uygunluga todricon kegidi oks etdirir. Ozbokistan 2023-cii ildon bori dovlot
miuassisalari ticlin IFRS -ni totbiq etmoklo ohomiyyatli irsliloyis olds edib. Bu islahat prosesinin bir
hissosi olaraq IFRS 9, IFRS 15 vo IFRS 16 daxil olmaqla osas standartlar artiq totbiq edilib.
Ermaonistanda IFRS 2011-ci ildon bari qiivvadadir (Abdulkadir Madawaki, 2012).

Daha yaxinlarda, 2024-cii ildon etibaron, tonzimloyici ¢or¢ivodo davamli irsliloyisi gostoron
IFRS 18 vo IFRS 19 kimi yeni standartlarin gabul edilmasina yonaldilmisdir. Moldova 2013-cii ildon
bori IFRS totbiq edir vo davamli yenilomalor yeni buraxilmis beynolxalq standartlarla uygunlugu
tomin edir. Bu davamli uygunlagsma maliyys hesabatlarinin keyfiyyotinin yaxsilasdirilmasim
dostokloyir. Qirgizistan vo Tacikistanda IFRS -in totbiqi osason bank sektorunda comlogib. Lakin
zaman kecdikco digor sektorlara todricon genislonmos miisahids olunur. Nohayat, Tiirkmonistanda
IFRS miioyyon saholordo segmo sokilde totbiq olunur vo milli maliyyos hesabat sistemino tam
inteqrasiya prosesindadir (IFRS Foundation, 2023).

Azarbaycanda IFRS-in tatbiqi (2025)

Azorbaycanda IFRS -in totbiqi Miihasibat Ucgotu haqqinda milli Qanunla tonzimlonir vo
kommersiya toskilatlarinin maliyys hesabatlar1 bu standartlara uygun olaraq hazirlanir. 2022-2025-ci
illor arasinda 2018-ci il Konseptual Carcivasing uygun olaraq IFRS standartlarina bir neco doyisiklik
edilmigdir. Lakin, IFRS S1 vo IFRS S2 hols do milli tonzimloms ¢argivasing tam daxil edilmoyib. Bu
gecikmonin osas saboblori mohdud institusional istirak vo geyri-statik metodoloji inkisafla
olagolondirilir. Miihasibat ugotu tocriibalorini tonzimlomok {i¢iin Maliyys Nazirliyi nozdindo
Miihasibat Ugotu Maslohat Surasi yaradilmisdir ki, bu da 6lkodo IFRS -in totbiqino nozarat vo inkisafa
tohfa verir (Azerbaijan Ministry of Finance, 2024).

Natico
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Aparilan todqiqat gosterir ki, MHBS-nin totbiqi milli miihasibat sistemlorinin beynolxalq

soviyyado gobul edilmis standartlara uygunlasdirilmasinda miithiim rol oynayir. Bu standartlar
maliyya hesabatlarinin soffafligini, miiqayisaliliyini vo etibarliligin1 artirir vo bununla da miios-
sisolorin global igtisadi miihitdo daha somorali foaliyyat gdstormasine imkan yaradir. Eyni zamanda,
MHBS-nin totbiqi miisyyon ¢atinliklorlo olagali olsa da, onun istiinliiklori uzunmiiddotli pers-
pektivdo xeyli ohomiyyatlidir. Xiisusilo, MHBS-nin Azorbaycanda totbiqi iqtisadi inkisafin sii-
rotlondirilmasing, investisiya miihitinin yaxsilasdirilmasina vo beynolxalq iqtisadi sistemo inteq-
rasiyanin giiclondirilmasine tohfo verir.

10.

11.

12.
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Saxta imzalarin askarlanmasi iiciin siini intellekt yanasmalari
Xiilaso

Dovriimiizds aktual olan masalslordon biri da siini intellekt texnologiyalarinin imkanlarinin
xarakterizo edilmosidir. Rogomsallagsmanin genislonmosi ilo birlikdo elektron sonadlorin tohliiko-
sizliyi aktual problems ¢evrilmigdir. Xiisusilo imza autentifikasiyasi hiiquqi vo maliyye sonadlorinin
dogrulanmasinda asas rol oynayir. Magals normativ-hiiquqi senadlors, yerli vo xarici miiolliflorin
osorlorinag istinad olunaraq tadqiq edilmisdir.

Acar sozlar: Saxta imza, siini intellekt, biometrika, masin oyronmasi, autentifikasiya.

Artificial intelligence approaches to detecting fake signatures
Abstract

One of the topical issues of our time is the characterization of the capabilities of artificial
intelligence technologies. With the expansion of digitalization, the security of electronic documents
has become an urgent problem. In particular, signature authentication plays a key role in the
verification of legal and financial documents. The article was studied with reference to regulatory and
legal documents, works of local and foreign authors.

Keywords: Fake signature, artificial intelligence, biometrics, machine learning, authentication.

Ioaxoabl HCKYCCTBEHHOT0 MHTEJIJIEKTA K 00HAPYKEHUI0 MOIAeJIbHBIX
noanucen

Pe3iome

OnHa M3 aKkTyalbHBIX MPOOJIEM HAIIero BPEMEHU — XapaKTepPUCTHUKA BO3MOXKHOCTEH TEXHO-
JIOTUH UCKyCCTBEHHOTO MHTe/UIekTa. C pacumpeHneM HUPpoBU3alnuy 0€3011acCHOCTh JIEKTPOHHBIX
JOKyMEHTOB CTaja HEOTIOXKHOW mpobnemoil. B dacTHOCTH, ayTeHTH(]UKalUs HOANUCH UTpaeT
KJIIOYEBYIO POJIb B MPOBEPKE IOPUANUECKUX U (PMHAHCOBBIX JOKYMEHTOB. B cTarbe MCHOIb30BaHbI
HOpPMAaTUBHBIE U ITPABOBBIE JIOKYMEHTHI, pa00Thl MECTHBIX U 3apyOeKHbIX aBTOPOB.

Knrwoueswie cnosa: Iloooenvras noonucy, UCKyCCmMEEeHHbll UHMENIEKM, OUOMempPUsl, MAUUHHOE
obyueHue, aymeHMmu@puKayus.

Giris

Prezident Ilham ®liyevin rohborliyi ilo Azorbaycanin yeni rogomsal arxitekturasmnin formalas-
dirilmasinin asas magsadi mahz uzun illor orzinds yaranmis miixtalif xarakterli rogomsal forqlorin
aradan qaldirilmasi, sinxron vo harmonik faaliyyetin tomin edilmasi, natico etibarilo virtual mokanda
dovlatin kibertohliikesizliyinin tomin olunmast vo kibersuverenliyin dayaqlarinin  moéhkom-
londirilmesidir. Ragomsal arxitekturanin osas strateji hodoflorindon biri do dovlet maraqlart gor-
¢ivasindo inteqrasiya olunmus rogomsal miihitin qurulmasi, vahid milli data ekosisteminin, etibarli
sabakao-kommunikasiya infrastrukturunun yaradilmasi vo idarsetmonin somaraliliyi kimi kompleks
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maosololorin holl edilmosidir. “Azorbaycan Respublikasinin 2025-2028-ci illor {igiin siini intellekt
Strategiyasi”nda osas masololor: innovasiya yoniimlii investisiyalart colb edon vo comiyyatin
maraglarint qoruyan siini intellekt idaroetmo sisteminin qurulmasi; siini intellektin tosirini artirmaq
vo resurslardan daha somoroli istifadoni gercoklosdirmok mogsadilo kond tosorriifati, sohiyyo,
nogliyyat, tohsil vo digor prioritet sektorlarin miisyyonlosdirilmasi; siini intellekt tatbiglorinds
soffafligi, odalotliyi vo etik prinsiploro uygunlugu reallasdirmaq maogsodilo hiiquqi ¢or¢ivonin
hazirlanmasi, habelo beynolxalq standartlara uygun milli normativ hiiquqi bazanin islonilmasi va
totbiqi;stini intellekt ekosistemindo global soviyyado Azorbaycan Respublikasinin mdévqeyini
giiclondirmok mogsadilo regional vo beynolxalq torofdasliglarin inkisafinin siiratlondirilmasidir.
Elektron va skan edilmis imzalarin manipulyasiyasi hiiquqi sonadlords ciddi risklor yaradir. ©Ononovi
imza yoxlama iisullar1 asason ekspert vizual analizina asaslanir. Lakin bu yanagma subyektivlik vo
asag1 doqiqlik kimi problemlorls tizlosir. Siini intellekt iso obyektiv va yiiksok doqiqlikli analiz imkani
yaradir.

Saxta imzalar asason ii¢ formada meydana ¢ixir: Birinci halda imza tam sokildo imitasiya olunur
vo basqa soxs torofindon cokilir. ikinci halda real imza doyisdirilorok miioyyen hissolori
manipulyasiya edilir. Ugiincii halda iso roqomsal imza fayllar1 (PDF, JPEG v s.) iizerinds texniki
dayisikliklor aparilir.

Bu saxtakarliglar hiiquqi sonadlorin etibarliligini zsifladir vo ciddi maliyys vo hiiquqi risklor
yaradir.

OIsas hissa

Siini intellekt insan davranisini vo gorarverma prosesini imitasiya edon sistemlordon ibaratdir.
Bu sistemlor verilonlordon Oyronorok niimunslori tanimaq ve qorar gobul etmok gabiliyyatine
malikdir. Masin dyronmasi alqoritmlori imza niimunalorindon statistik xiisusiyyastlor ¢ixarir. Darin
Oyronma iso daha miirokkab strukturlart avtomatik sokilde dyronarak yiiksok daqiqlik tomin edir.

Ragamsal sanadlarin saxtalagdirilmasinin
askarlanmasinda Siini Intellektin rolu ,

Sened Analizi
Metamélumat vi izlér

Saxta Sened
/ Xeberdarrigi

...ﬂrﬁ.zj \

Imza deylslkklorl

4,;
-7, DerlnTahlli — Melumat Tahliili —
N o
. ¢ -

Foto saxtakarligi

® Hegiaqiliyin Yoxlamnoa
® Risklarin Qiymelendilinesi

Melumatlarin Tahliikesizliyi

Sokil-1. Saxta sanadlorin askarlanmas: mexanizmi-Si-do

Masin 6yronmosi imzalarin xiisusiyyatlorini analiz edorok onlarin haqiqi vo ya saxta oldugunu
miloyyon edir. Bu metodlarda SVM (Support Vector Machine), Random Forest vo KNN kimi
algoritmlor istifado olunur. Bu yanasma imzanin uzunlugu, ayriliyi, tozyiq ndqtolori vo xatt istigamati
kimi xiisusiyyotlora osaslanir. Darin 0yronmo xiisusilo Convolutional Neural Networks (CNN)
vasitasilo imza sokillorinin avtomatik analizini hoyata kegirir. CNN modellori vizual xtisusiyyatlori
qat-qat dyranarak yiiksok daqiqlik alds edir. Bu metod anonavi alqoritmlarle miiqayisade daha giiclii
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naticalar verir, ¢linki insan toerofindon secilmis xiisusiyyatlora ehtiyac qalmir. Biometrik sistemlor
imzanin dinamik xiisusiyyatlorini (yazma stirati, tozyiq, golom horokati) analiz edir. Bu xiisusiyyatlor
saxta imzanin agkarlanmasinda ¢ox effektivdir.

Xiisusilo “online signature verification” sistemlori real vaxtda imzanin davranigini qiymot-
londirir. Saxta imza askarlanmasinda miixtalif texnologiyalar totbiq olunur: Convolutional Neural
Networks (CNN) — vizual analiz {i¢lin; Recurrent Neural Networks (RNN) — ardicil imza moalumatlari
ticlin; Support Vector Machine (SVM) — klassik tosnifat {igiin; Deep Siamese Networks-iki
imzanin miiqayisasi lU¢iin.

CNN-lor osason gokil asasli (offline) imzalarin analizinds istifado olunur. Bu model imzanin
piksel soviyyasindo xiisusiyyeotlorini (xott galinligi, oayri strukturlar, tozyiq izlori vo s.) avtomatik
oyranir. CNN sayesinds saxta imzalarda olan inco vizual forqlar yiiksok doqiqlikle askar edilos bilir.
RNN modellori zaman ardicilligi olan molumatlar1 analiz etmok ti¢lin uygundur. Onlar asason online
imzalarda (yoni imza atilarken siirat, istiqamat, tozyiq kimi dinamik molumatlar) istifads edilir. Bu
yanasma imza prosesinin davranis xiisusiyyotlorini analiz edorok saxtakarligi miioyyon edir.

SVM klassik masin dyronmasi alqoritmidir vo kicik vo orta hocmli datasetlords effektivdir.
Imzadan ¢ixarilan xiisusiyyotlora osaslanaraq imzanin “orijinal” va ya “saxta” oldugunu tosnif edir.
Sado qurulusuna baxmayaraq, diizgiin xilisusiyyat se¢imi ilo yliksok naticalor vers bilor.

Bu model iki imzan1 birbasa miiqayise etmak ii¢iin istifads olunur. Siamese sabokolor iki giris
(imza) arasinda oxsarliq soviyyasini dl¢iir vo onlarin eyni soxso aid olub-olmadiginit miioyyon edir.
Xiisusilo saxta vo orijinal imzalarin forqlondirilmasinds ¢ox effektivdir vo miiasir yanagsmalardan biri
hesab olunur.

Maogqalonin monbasiinashq bazasimin tadqiqi. Rogomsal texnologiyalarin inkisafi ilo imza
autentifikasiyasi vo sonoad tohliikosizliyi mosololori daha akryal xarakter almisdir. Bu sahado siini
intellekt texnologiyalarinin totbiqi saxta imzalarin agkarlanmasinda miihiim rol oynayir va dovlst
saviyyasindo do prioritet istiqamotlordon biri kimi miisyyon edilmisdir [1]. Siini intellektin sosial-
iqtisadi tosirlori vo risklori gostorir ki, bu texnologiyalar tohliikosizlik sistemlorinin eftektivliyini
artirmagqla yanasi yeni imkanlar da yaradir [2].

Siini intellektin miixtalif totbiq saholori, xiisusilo biometrik autentifikasiya sistemlorindo genis
istifado olunur. Bu baximdan imza identifikasiyasi fordi identifikasiyanin miihiim komponentlarindon
biri hesab edilir [4]. Imza verifikasiyas1 sistemlori hom offline (statik), hom do online (dinamik)
xiisusiyyatlors asaslanaraq istifadocinin kimliyini miioyyon etmoyo imkan verir [6].

Miiasir yanasmalarda dorin dyronmo metodlart imza taninmasi sahosinds yliksok noticalor
gostorir. Xiisusilo neyron sobokolor imzanin vizual vo struktur xiisusiyyotlorini avtomatik sokildo
Oyranarok saxta niimunalori askar edos bilir [7]. Bu sahods aparilmis todqiqatlar gostorir ki, dorin
Oyronmd modellori anonovi metodlarla miigayisado daha yiiksok doqiqlik tomin edir [5].

Bundan olavo, klassik masin dyronmosi metodlart da imza analizindo miihiim rol oynayir.
Statistik yanasmalar vo nlimuns tanima tisullar1 vasitasilo imzalar arasinda forqlor miioyyon edilir vo
tosnifat hoyata kecirilir [8]. Gizli Markov modellori kimi yanagmalar iso imzanin dinamik
xiisusiyyatlorini analiz edorak saxtakarligin agkarlanmasina imkan verir [10].

Imza verifikasiyas1 sahosindo kegirilon beynolxalq miisabiqolor vo todqigatlar gdstorir ki,
miixtolif alqoritmlorin miigayisali analizi bu sahonin inkisafina ciddi t6hfa verir [9]. Eyni zamanda,
imza osasli identifikasiya sistemlori soxsi tohliikesizliyin tomin olunmasinda genis totbiq olunur [11].

Rogomsal forensika yanasmalart da imza saxtakarliginin agkarlanmasinda miithiim ohamiyyst
kasb edir. Bu yanasmalar vasitasilo sanadlordoki vizual doyisikliklor vo manipulyasiyalar agkar edilo
bilir [12]. Umumilikdo, siini intellekt texnologiyalarinin totbiqi saxta imzalarin askarlanmasi
sahasinda daha daqiq va etibarli naticalorin alde olunmasina imkan yaradir [3].

Saxta imza askarlanmasinda siini intellektin bir sira mohdudiyystlori mévcuddur: Birincisi,
yiiksok keyfiyyatli tolim malumatlarinin ¢atismazligidir.

Ikincisi, miixtolif yaz1 iislublarmin ¢oxlugu modelin iimumilosdirmo qabiliyyatini ¢otinlosdirir.
Ucgiinciisii, real diinyada imzalar doyiskan ola bilor (stress, siirot, vaziyyat), bu da modelin sohv gorar
vermasing sabab ola bilor. Siini intellekt asasli imza yoxlama sistemlori hiiquqi senadlorde genis
istifado olunsa da, onlarin naticalari bazon miibahisali ola bilor. Avtomatik gararlarin hiiquqi qiivvesi,
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molumatlarin moxfiliyi vo soxsi biometrik malumatlarin qorunmasi asas etik problemlordir. Bundan
olava, Al sistemlorinin soffafligi vo izah edilo bilmasi (explainability) hiiquqi miistovido miihiim rol
oynayir.

Golocokdo saxta imza askarlanmasinda siini intellekt sistemlorinin daha da inkisaf edocoyi
gozlonilir. Xiisusilo:

e real-time biometrik analiz

o blockchain ilo imza tohliikasizliyi

o multimodal Al sistemlori (motn + sokil + davranis)

bu sahanin asas inkisaf istigamatloridir.

Artiq 6lkomizin ali tohsil miiossisolorindo omok bazarinda bozi ixtisaslara tolobatin koskin
azalmas1 va yeni realliglar nozors alinaraq onlarin aktuallig1 yenidon doyarlondirilir. Digar torafdon,
comiyyotin miixtolif foaliyyot sferalarina aid moévcud ixtisaslarin global g¢agirislarin toloblorine
uygunlasdirilmasi vo tokmillosdirilmasi prosesi hayata kegirilir. Bilavasito kompiiter elmlari ilo bagh
olmayan digor ixtisaslarin da IKT realliqlarina, siini intellektin toloblorine uygunlasdirilmasi
istigamotindo moagsadyonlii addimlar atilir.

Xiisusilo vurgulamagq istordim ki, son zamanlar siirotlo inkisaf edon raogomsal, o ciimloden siini
intellekt texnologiyalar1 proqram mihondisliyi, roqomsal dovlet, kompiiter miihondisliyi, data
analitikasi, data miihondisliyi, kibertohliikesizlik, informasiya hiiququ, rogomsal kriminalistika va s.
kimi ixtisaslar iizro pesokar kadrlara tolobati daha da artirmigdir. Artiq Slkomizdo rogomsal
arxitektorlar, rogomsal menecerlor, sistem miihondislori, rogomsal hiiqugsilinaslar kimi yeni peso
istiqgamatlorinin formalasdirilmas1 miiasir dovriin tolobidir.

Natico

Bu istigamet iizro apardigimiz aragdirmalar zamani miioyyon etdik ki, siini intellekt saxta
imzalarin askarlanmasinda miihiim ohomiyyat kosb edir. Saxta imzalarin askarlanmasi miiasir
informasiya tohliikasizliyinin vacib istiqamotlorindon biridir. Siini intellekt bu sahads yiiksok doqiqlik
vo avtomatlagdirma tomin edorok anonovi metodlar1 shomiyyatli doracads iistoloyir. Golocakds siini
intellekt osasli sistemlorin hiiquqi vo maliyya sonadlorinin tohliikesizliyinds osas rol oynayacagi
gozlonilir vo golocokds miistoqil tadqiqatgilar iiciin asas informasiya bazasi olacqdir.
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Yumurtalq xar¢angi ils alaqali molekulyar yollarin tanzimlonmasindd
mikroRNT-nin rolu

Xiilasa

Apardigimiz aragdirmalar zamani miisyyan olundu ki, yumurtaliq xar¢ongi qadinlar arasinda an
oliimciil onkoloji xostoliklordon biri hesab olunur vo erkon diagnostikanin ¢otinliyi sobabindon
yliksok mortalitet gostaricilori ilo xarakterizo olunur. Son illords xarici 6lkalorin laboratoriyalarinda
(Bu fikri xarici miislliflorin asarloring istinadon qeyd edirik) molekulyar biologiya sahasindo alds
olunan nailiyyatlor gostorir ki, mikroRNT-lor (miRNA) gen ekspressiyasinin post-transkripsional
saviyyado tonzimlonmasinds miihiim rol oynayir vo xargongin inkisafinda osas mexanizmlordon biri
kimi ¢ixis edir.

Mogalads tibb sahasine aid fundamental monbalors istinad olunaraq, yumurtaliq xor¢ongi ilo
olagoli asas molekulyar signal yollar1 vo onlarin mikroRNT-lor vasitasilo tonzimlonmaosi aragdirilmais,
sistemli vo nozori cohotdon tohlillor aparilmis, homginin xarici miislliflorin asarloring istinadon
praktiki tocriibs geyd edilmisdir.

Acar sozlar. Yumurtaliq xar¢angi, mikroRNT, gen ekspressiyasi, molekulyar yollar, onkogenez.

The role of microRNA in the regulation of molecular pathways associated with
ovarian cancer

Abstract

During our researches, it was determined that ovarian cancer is considered one of the most deadly
oncological diseases among women and is characterized by high mortality rates due to the difficulty
of early diagnosis. In recent years, achievements in the field of molecular biology in foreign
laboratories (we note this idea with reference to the works of foreign authors) show that microRNAs
(miRNA) play an important role in the regulation of gene expression at the post-transcriptional level
and act as one of the main mechanisms in the development of cancer.

The article, referring to fundamental sources in the field of medicine, investigated the main
molecular signaling pathways associated with ovarian cancer and their regulation by microRNAs,
conducted systematic and theoretical analyses, and also noted practical experience with reference to
the works of foreign authors.

Keywords: Ovarian cancer, microRNA, gene expression, molecular pathways, oncogenesis.

Poas MmukpoPHK B peryjasunu MoJIeKyJAPHbIX CHTHAJIBHBIX IIyTei,
aCCOLMMPOBAHHBIX ¢ PAKOM AHYHHKOB

Pe3iome

B pesynbrate mpoBeAEHHBIX MCCIEOBAHUNA YCTAHOBIEHO, YTO PaK SSUYHUKOB SIBJISIETCS OJHUM
u3 Haubosee CMEpTEeNbHBIX OHKOJOTMYECKMX 3a00JEeBaHUN Cpelr JKEHIIMH U XapaKTepu3yercs
BBICOKMMH MOKa3aTeIsIMI CMEPTHOCTH BCIIEICTBUE CIOKHOCTU paHHEW TUarHoCcTUKU. B mocnennue
rOJIbl JOCTH)KEHUS B 00J1aCTH MOJIEKYJISIPHOI OMOJIOTHH, IOITY4YEHHBIE B 3apyOeKHBIX J1a00paTopusix
U TIOATBEP K IEHHBIE HCCIIEI0BAaHUSAMU 3apyOeKHBIX aBTOPOB, MOKa3bIBatoT, 4T0 MUKpOPHK (miRNA)
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WUTPAIOT BaXXHYIO POJIb B MOCTTPAHCKPHUIILMOHHOW PETryISIIUU SKCIPECCUU T'€HOB U BBICTYMAIOT
OJTHUM U3 KJIFOUYEBBIX MEXaHU3MOB PA3BUTHSI OHKOJIOTHYECKUX IIPOLIECCOB.

B crarbe Ha OCHOBE (yHIAMEHTAIBHBIX HMCTOYHHUKOB B OOJIACTH MEIUIIMHBI HCCIICTOBAHBI
OCHOBHBIE MOJIEKYJISIPHBIE CUTHAJIbHBIE ITYTH, CBSI3aHHBIE C PAKOM SIMYHUKOB, & TAKKE MEXaHU3MbI UX
perymsinuun MukpoPHK. TIpoBeneHbl CHCTEMHBIH M TEOPETUYCCKUN aHAIM3bI, a TaKke 0000IEH
MPAKTUYECKHI1 OIBIT C OMOPOil Ha pabOTHI 3apyOEIKHBIX aBTOPOB.

Knwueswvie cnosa: Pax auunuxos, mukpoPHK, sxcnpeccus 2enos, monexynsapHvle CueHaibHble
nymu, OHKO2eHe3.

Giris

Yumurtaliq xor¢ongi qlobal sohiyya sisteminds ciddi problem olaraq qalmaqdadir. Xostoliyin gec
morholods diagnoz qoyulmasi miialico effektivliyini azaldir vo sag qalma soviyyasini asagi salir.
Miiasir todqiqatlar gosterir ki, xorgongin inkisafi yalniz genetik mutasiyalarla deyil, hom do
epigenetik mexanizmlorlo olagolidir. Bu mexanizmlor arasinda mikroRNT-lor xiisusi yer tutur.
Baslangic olaraq onu geyd edok ki, mikroRNT (miRNA) — hiiceyro daxilindo gen ifadasinin
(genlorin aktivliyinin) tonzimlonmasinds istirak edon, toxminon 18-25 nukleotiddon ibarat kicik,
kodlagdirmayan RNT molekuludur [13].

MikroRNT-lor toxminan 18-25 nukleotiddon ibarst olan geyri-kodlasdirict RNT molekullaridir
vo hadof mRNT-lorlo qarsilight olagays girorok onlarin translasiya prosesini inhibs edir vo ya
degradasiyasina sabob olur. Bu xiisusiyyot onlar1 hiiceyrodaxili signal otiirilmosi vo gen
tonzimlonmasinin asas komponenting gevirir.

Bu istigamat iizrs aparilan todqiqatlar [1,2,4,5,8] mikroRNT-lorin miixtslif xor¢ong névlorinds,
o climlodon yumurtaliq xor¢ongindo genis istirakini tosdiglomisdir. Sirf bu saho {izro todqiqat isi
aparan beynoalxalq todqiqatcilar [9, 10, 14] gostarirlor ki, miR-21, miR-200 ailssi vo miR-182 kimi
mikroRNT-lor onkogen rol oynayir, miR-34a, miR-15a vo miR-16 isa sigsuppressor funksiyasi yerino
yetirir. Bundan slavo, mikroRNT-lorin PI3K/AKT, MAPK vo Wnt signal yollarina tosir gostordiyi
miloyyon edilmigdir. Bu yollar hiiceyra proliferasiyast vo sag qalma mexanizmlorindo mithiim rol
oynayir.

Tadqgiqatin maqsadi vo metodologiyasi. Bu todqgigatin osas moaqsadi yumurtaliq xorgongi ilo
olagali molekulyar yollarin mikroRNT-lar vasitosilo tonzimlonmo mexanizmlarini aragdirmaqdir.

Mbagqalonin tadqgiqat metodlari. Moqalodo sistemli yanagma, xarici miuolliflorin osarloring
osason (Gen ekspressiyasi analizlorinin miiqayisesi-yani, miiqayisali tohli, klinik tadqgigat notice-
lorinin tohlili metodlarindan) istifado edilmisdir.

Isas matn. Tadqiqatcilar Calin, G.A., Croce, C.M. geyd edirlar ki, mikroRNT-lor (miRNA)
hiiceyradaxili gen ekspressiyasinin post-transkripsional tonzimlonmasinde miihiim rol oynayan kigik
ol¢iilii geyri-kodlasdirict RNT molekullaridir. Onlarin biogenezi ¢oxmarhalali va daqiq tonzimlonan
bir prosesdir. Ilk morholodo mikroRNT-lor niivodo RNT polimeraza II torofindon transkripsiya
olunaraq uzun pri-miRNA (primary miRNA) formasinda sintez edilir. Daha sonra bu prekursor
molekul Drosha fermentinin istiraki ilo qisaldilaraq pre-miRNA formasima c¢evrilir vo niivadon
sitoplazmaya dasinir. Sitoplazmada iso Dicer fermenti torafindon kasilorok toxminon 20-25 nukleotid
uzunlugunda yetkin miRNA yaranir [2].

Yetkin mikroRNT-lor RISC (RNA-induced silencing complex) kompleksina daxil olaraq hodof
mRNT molekullarina baglanir vo onlarin ya translasiya prosesini inhibs edir, ya da degradasiyasina
sabab olur. Bu mexanizm vasitasilo mikroRNT-lor gen ekspressiyasinin inca tonzimlonmasini tomin
edir. MikroRNT-lorin asas funksiyalarina gen ekspressiyasinin inhibisiyasi, hiiceyra dovraninin
tonzimlonmasi vo apoptozun aktivlagdirilmasi vo ya bloklanmasi daxildir. Bu funksiyalar onlarin
hiiceyra homeostazinin qorunmasinda vo patoloji proseslorin, xiisusilo do xorg¢ongin inkisafinda
miihiim rol oynamasina sabab olur.

Yumurtaliq xarc¢anginda asas molekulyar yollar. Yumurtaliq xor¢onginin inkisafi vo prog-
ressiyast bir sira mithiim molekulyar signal yollarinin pozulmasi ils slagodardir. Bu yollarin
faaliyyatinin mikroRNT-lar vasitosilo tonzimlonmasi xastaliyin molekulyar mexanizmlarinin anla-
silmasinda xiisusi ohomiyyot kosb edir.
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PI3K/AKT signal yolu hiiceyra bdyiimasi (Sakil-1) proliferasiyasi vo sag qalmasinda asas rol
oynayan mexanizmlordon biridir. Bu yolun aktivlogsmasi sis hiiceyralorinin nozarstsiz ¢oxalmasina
sobab olur. Xiisusilo miR-21 mikroRNT-si bu yolda miihiim rol oynayaraq sigsuppressor gen olan
PTEN-in ekspressiyasini inhiba edir. Noticodo PI3K/AKT signal yolu aktivlesir vo hiiceyralorin
proliferasiya qabiliyyati artir. “Umumi hiiceyra siqnal yollar” adli todqiqatlarda géstorilir ki,
“PI3K/AKT/mTOR signal yolu hiiceyra proliferasiyasi, kanserogenez va digar hiiceyra dovrlori ilo
alagali bir signal yoludur. Hiiceyra dovriiniin tanzimlonmasinda miihiim rol oynayw. Ovvalca P13K
aktivlasir va P13K-mn aktivlosma signalt AKT-ni fosforlasdirir va aktivilosdiriv. AKT, mTOR-u
aktiviagdiran va p70 va ya 4EBPI transkripsiyasina tasir edan asagi axin rveaksiyalart yaradir. EGE,
IGF-1, insulin vo kalmodulin kimi giiclondirilmis amillor kimi bir ¢ox amil PI3K/AKT yolunu
giiclandira va ya inhiba eda bilar. Zaiflodon va ya inhiba edon amilloro PTEN, GSK3B va s. daxildir.
[16].

MAPK (Mitogen-Activated Protein Kinase) signal yolu hiiceyra diferensiasiyasi, proliferasiya
vo stress cavablarinin tonzimlonmosindo istirak edir. Miixtolif mikroRNT-lor bu yolun kompo-
nentlorini hodof alaraq onun faaliyyatini ya stimullagdira, ya da zsiflads bilor. Bu iso sis hiicey-
rolorinin davranisina birbasa tosir gostorir. Wnt/B-katenin signal yolu iso xiisusilo hiiceyra mig-
rasiyasi, invaziya vo metastaz proseslorinds miihiim rol oynayir. Bu yol epitel-mezenximal kegid
(EMT) prosesinin tonzimlonmasi ilo six alagelidir. miR-200 ailosine aid mikroRNT-lor EMT prosesini
inhiba edarok metastazin qarsisini ala bilir. Bununla bels, bu mikroRNT-lorin disfunksiyasi metastatik
potensialin artmasina gotirib ¢ixara bilor [16]. Mogaloni monbaosiinasliq aspektindon tohlil etsok onu
gbstora bilarik ki, Onkoginekoloq ©kbar Ibrahimov qeyd edir ki, “Yumurtaliq xarcangi amaliyyatinda
an miihiim faktor sis toxumasinin qalmamasini tamin edan hortarafli amaliyyatdir”. Bu yanasma
yalniz corrahi miidaxilo ilo mohdudlagmir, eyni zamanda xostoliyin molekulyar soviyyado idars
olunmasini da aktuallagdirir. Belo ki, mikroRNT-lor onkogen va sis-supressor funksiyalaria malik
olmagla xor¢ongin inkisafinda miihiim rol oynayir [12].

MikroRNT-lor funksional xiisusiyyatlorino gors iki asas qrupa boliiniir: onkogen mikroRNT-lar
(onkomiR-lor) vo sis-supressor mikroRNT-lor. OnkomiR-lor sisin inkisafim1i vo yayilmasinm
stimullagdirdig1 halda, sis-supressor mikroRNT-lor hiiceyro proliferasiyasini tormozlayaraq xor-
congin qarsisini almaga komaok edir. Bu baximdan, yumurtaliq xor¢anginds hom carrahi tamliq, hom
do mikroRNT saviyyesinds molekulyar mexanizmlorin anlagilmasi xostaliyin daha effektiv miialicosi
ti¢iin vacibdir.
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Onkogen mikroRNT-lor sis inkisafin1 stimullagdiran vo hiiceyro proliferasiyasini artiran
molekullardir. Masalon, miR-21 apoptoz prosesini inhiba edorak hiiceyroalorin uzun miiddst yasa-
masina gorait yaradir. Eyni zamanda miR-155 immun cavabin doyisdirilmasinds istirak edir vo sis
mihitinin formalasmasina téhfa verir. Bu mikroRNT-lorin haddindon artiq ekspressiyasi onkogenezin
osas mexanizmlorindon biri hesab olunur.

Sissuppressor mikroRNT-lor iso oksino, sis inkisafini longidon vo hiiceyro dovranini nozarotdo
saxlayan molekullardir. miR-34a p53 signal yolu ila slagali olub hiiceyro dovranini dayandirir vo
apoptozu stimullagdirir. miR-16 iso hiiceyra siklinlorinin ekspressiyasin1 tormozlayaraq hiiceyro
boliinmosinin garsisini alir. Bu mikroRNT-lorin soviyyosinin azalmasi sis inkisafina gorait yaradir.

Bu istigamot lizro aragdirma aparan todqiqat¢ilardan Dosent Gokhan Boyraz qeyd edir ki,
“Xorgangin miialicasi tokco amaliyyatdan ibarat deyil. Xor¢angin diagnozunu oyranmak bela ozlii-
yiinda psixoloji sok prosesdir. Bu prosesi qabul edib tez inamib miialicaya baslamaq son doraca
vacibdir. Qabul prosesinda va xastaliya qarst miibarizanin baslangicinda hakiminizla bir biitiin ola
bilmalisiniz. Miialicanin yalniz corrahi amaliyyat olmadigini, ham da hadisanin psixoloji olg¢iisti
oldugunu bilon hakim se¢moalisiniz” [11].

Klinik shomiyyati. MikroRNT-lor miiasir tibbds bdyiik klinik potensiala malik biomolekullar
kimi giymatlondirilir. Onlar hom diaqnostik, hom da terapevtik magsadlor {igiin istifads oluna bilar.
Biomarker kimi mikroRNT-lor erkon diagnostikada miihiim rol oynayir. Onlarin qan vo diger bioloji
mayelords stabil olmasi xastoliyin erkon morholods askar edilmosine imkan verir. Bundan olava,
mikroRNT  profillori  xostoliyin  morholosinin - miiosyyon edilmosinds  vo  prognozun
qiymatlondirilmasinds istifads oluna bilar.

Terapevtik hodof kimi mikroRNT-lor yeni miialico strategiyalarinin osasini togkil edir. Sis-
suppressor mikroRNT-lorin soviyyasini artirmaq tiglin miRNA mimiklorindon istifado olunur. Digor
torafdon, onkogen mikroRNT-lorin tosirini azaltmaq maqsadilo miRNA inhibitorlar totbiq edilir. Bu
yanagmalar fordilosdirilmis tibbin inkigsafinda miihiim rol oynaya bilar.

Praktiki tocriibs niimunasi. Prof. Lihui Zhao vo omokdaslar1 (Lanzhou University, Cin)
torofindon aparilan genis elmi todqiqatlarda yumurtaliq xorgongindo mikroRNT-lorin (miRNA) hom
molekulyar mexanizmlori, hom do kliniki tesirlori otrafli sokilde arasdirilmigdir. Bu todqiqatlar
miRNA-larin xor¢ongin yaranmasi, inkisafi vo metastaz prosesindo miihiim tonzimloayici rol oyna-
digini gostormisdir [14].

Praktik todqiqat corgivasindo ilk olaraqg miRNA profillogdirilmasi (miRNA sequencing)
aparilmigdir. Bu morhalode yumurtaliq xor¢ongi xostolorindon vo saglam toxumalardan gotiiriilon
niimunslor miigayiso edilmis, forqli ifads olunan miRNA-lar miisyyon edilmisdir. Noticolor gostor-
misdir ki, miR-21, miR-93 vo miR-200 ailasino daxil olan miRNA-lar sis toxumalarinda artmisdir vo
onkogen tasir gostarir. Bunun aksing olaraq, miR-125b vo miR-145 kimi miRNA-larin ifads saviyyasi
azalmigdir ki, bu da onlarin sis-supressor rolunu tosdiqloyir.

Tadqgigatin novbati morhalosinda in vitro hiiceyra kulturasi tocriibalori aparilmisdir. Yumurtaliq
xor¢ongi hiiceyra xatlorine spesifik miRNA-lar daxil edilorok onlarn hiiceyro davranisina tesiri
qiymatlondirilmisdir. Masalon, miR-126-3p-nin artirilmasi naticasindo hiiceyra boliinmosi dayanmas,
G1/S hiiceyra dovrii bloklanmis vo hiiceyrolorin invazivlik qabiliyysti azalmisdir. Bu naticolor hamin
miRNA-nin sis-supressor funksiyasini tosdiglomisdir.

Bundan olave, molekulyar signal yollar1 {izorinde analizlor aparilmigdir. Todqiqatda
PI3K/AKT/mTOR signal yolu asas fokuslardan biri olmusdur vo gostorilmisdir ki, miRNA-lar bu
yolu ya aktivlasdirarok, ya da susduraraq hiiceyra proliferasiyasi vo sagqalma proseslorina tasir edir.
Apoptoz mexanizmlori, xlisusilo p53 yolu da arasdirilmigdir; bozi miRNA-larin p53 funksiyasini
blokladig1 vo bunun xar¢ong inkisafini siirotlondirdiyi, digor miRNA-larin iss p53-ii aktivlesdirorak
hiiceyra Oliimiinii artirdigi miisyyan edilmisdir. Eyni zamanda EMT (epitel-mezenximal kecid)
prosesi do tohlil edilmis, miR-200 ailosinin bu prosesi tonzimlodiyi vo metastazin qarsisin1 alma va
ya giiclondirmos potensialina malik oldugu gdstorilmisdir [14].

Umumilikds, bu tadgiqatlar miRNA-larin yumurtaliq xargonginde hom diaqnostik biomarker,
hom do terapevtik hodof kimi yiiksok potensiala malik oldugunu siibut edir vo golocokdo
fordilogdirilmis miialico strategiyalarinin inkisafi ti¢lin miihiim elmi baza yaradir.
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Asagida geyd olunan bu cadval (Cadval-1) yumurtaliq xer¢onginin (xiisusils epitelial yumurtaliq
xor¢onginin) patogenezindo istirak edon osas molekulyar mexanizmlorin tonzimlonmosindo
mikroRNT-lorin (miRNA) rolunu oks etdirir. miRNA-lar gen ifadosini post-transkripsiya
soviyyoesindo tonzimloyorok hiiceyro proliferasiyasi, apoptoz, angiogenez vo metastaz kimi
fundamental bioloji proseslora birbasa tosir gdstorir. Cadvalds toqdim olunan naticolor gostorir ki,
mixtolif miRNA-larin (masalon, miR-200 ailosi, miR-125b, miR-199a va s.) ifado doyisikliklori sisin
morhalasi, metastatik potensialt vo histoloji xiisusiyyatlori ilo six olagelidir. Bu molekullarin
bozilorinin onkogen, digorlorinin iso sis-supressor funksiyasi dasimasi yumurtaliq xorgongindo
kompleks signal otiiriilmo yollarinin (PI3K/AKT, MAPK, TGF- va s.) tonzimlonmasindo onlarin
mithiim rolunu vurgulayir. Beloliklo, miRNA-lar hom xastaliyin inkisaf mexanizmlorinin anlagilmasi,
hom do erkon diaqnostika va prognostik giymotlondirms ii¢iin perspektivli biomarker qrupunu toskil
edir. Qeyd edok ki, cadvaldoki molumatlar tohlil olunaraq Wang X., Ivan M. vo Hawkins S.M adli
alimlorin elmi asorindon istinad olunaraq gotliriilmiisdiir [15].

Cadval 1. Epitelial yamurtaliq xarconginin diagnostikasinda miRNA biomarkerlarinin linik
gostaricilori vo diagnostik effektivliyi

miRNA

Analiz vo tapintilar

ROC

Hassashq
(Sensitivity)

Spesifiklik
(Specificity)

miR-141

Serum niimunolari: 74 EOC, 19
borderline, 50 saglam kontrol. EOC-do
yiiksok ifado, xiisusilo metastatik vo gec
morhoalo xastolords

0.75

0.69

0.72

miR-200c¢

EOC-ds yiiksok ifado, metastaz olmayan
hallarda daha ¢ox. Histotiplar iizro
doayiskonlik, seroz tipds daha yiiksok

0.79

0.72

0.70

miR-125b

Serum: 54 benign va 135 EOC xastosi.
Erkon morholados vo amoliyyatdan sonra
sis gqalig1 olmayan hallarda yiiksok ifada

0.737

75.6%

68.5%

miR-125b

Serum: 70 EOC va 70 kontrol. Erkon
marhals va limfa dilylinii metastazi
olmayan hallarda yiiksok ifads

0.728

62.3%

77.1%

miR-199a

Serum: 70 EOC va 70 kontrol. Asagi
ifado aqressiv sis, limfa vo uzaq
metastazla olagolidir

0.704

69.1%

95.7%

miR-200a

Serum: 70 EOC va 70 kontrol. Mukinoz
vo metastatik sislordos yiiksok ifads

0.810

80.6%

73.5%

miR-200c¢

Serum: 70 EOC vo 70 kontrol. irolilomis
morhala vo metastatik sislords yiiksok
ifado

0.833

83.3%

73.1%

miR-200c

Serum: 70 EOC va 70 kontrol. Limfa
diiyiinii pozitiv hallarda yiiksok ifado

0.741

89.5%

60.8%

miR-1290

Plazma: 42 seroz EOC, 36 benign, 23
saglam kontrol. Yiiksok ifade uzun
iimumi sagqgalim ils slagalidir

0.87

63.3%

100%

miR-30a-5p

Sidik niimunaloari: 34 seroz EOC va 25
saglam kontrol

0.862

miR-6076

Sidik niimunaloari: 34 seroz EOC va 25
saglam kontrol

0.693

Natico olaraq, toqdim olunan molumatlar mikroRNT-lorin yumurtaliq xorconginds osas
molekulyar signal yollarinin tonzimlonmasinds miihiim rol oynadigini vo sisin inkisafi, metastazi vo
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klinik gedisi ila s1x slagali oldugunu gostarir. Bu xiisusiyystlor miRNA-larin ham erkon diagnostika,
hom do prognostik gqiymatlondirmae {igiin perspektivli biomarker oldugunu tosdigloyir.

Natica

Qeyd edilon mogqals ilo bagli apardigimiz xarici miislliflorin asarlorinin tohlilinin sahidi olduq

ki, yumurtaliq xargangi ilo alaqali molekulyar yollarin tonzimlonmasinds mikroRNT-lar miihiim rol
oynayir. Onlar gen ekspressiyasini tonzimlomoklo sisin inkisafi, yayilmasi vo miialicoya cavabini
mioyyon edir. MikroRNT-lorin biomarker vo terapevtik vasito kimi istifadasi golocokdo fordilog-
dirilmis tibbin inkisafina miihiim t6hfa vero bilor. Inaniriq ki, bu todqiqat isimiz golocokdo ixtisasl
miitoxassislor vo miistaqil todqiqateilar {igiin nozori monba rolunu oynayacaqdir.
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Sintetik yuyucu vasitalorin (SYV) tohliikasizliyinin tomin edilmasi istiqamatlori
Xiilasa

Tadqiqatin magsadi - Sintetik yuyucu vasitolorin (SY'V) kimyavi torkibinin, onlarin hor birinin
insan saglamliina vo otraf miihito tosirinin, homginin sintetik yuyucu vasitolorin tohliikesizliyinin
tomin edilmasi istiqgamatlorinin arasdirilmasidir.

Tadqgigatin metodologiyasi - Sintetik yuyucu vasitalorin (SY V) genis totbiqi, onlarin tohliikesiz
istifadosino xiisusi nozarot tolob edir. Mogalodo sintetik yuyucu vasitolordo todqigat zamani
miiqayisali analiz, sistemli yanagma vo normativ sanadlorin aragdirilmasindan istifade olunmusdur.

Tadqgigatin tatbiqi shomiyyati- Sintetik yuyucu vasitalorin (SYV) tohliikesizliyinin tomin
“edilmosi, istehlakeilarin saglamligina, otraf miihito tosiri, homginin digor istigamatlorin miioyyon
edilmasinds, homginin bu istigamatds verilon toklif vo tovsiyslorden istifado edilmosi vo todbirlor
planinin miioyyaon edilmasinds istifads edils bilor .

Tadqgiqatin naticalari- Sintetik yuyucu vasitolorin (SYV) istehsalinin inkisafinda miihiim rol
oynayan istehsal resurslart tominatinin tolobloro cavab vermadiyi, bir ¢ox ¢otinliklorlo lizlosdiyi
miioyyan edilmis vo bu sobabdan istehsal resurslarindan somarali istifado saviyyesinin asagi oldugu
askar edilmigdir. Mohz bu baximdan, istehsal resurslari ilo sintetik yuyucu vasitolorin tohlii-
kasizliyinin tomin olunmasi istiqgamatlorini arasdirmaq, risklori qiymotlondirmak vo tohliikasiz
istifado tisullarin1 miioyyon etmok talob olunur.

Tadqgigatin orijinalhi@1 vo elmi yeniliyi- Sintetik yuyucu vasitalor (SYV) istehsalinin spe-
sifikliyi, son vaxtlarda bas veran qiymat artimlari, artan risklor vo digor amillar istehsal resurslart ilo
tominatin tokmillosdirilmosini zoruru edir.

Acar sozlar: Sintetik yuyucu vasitalorin (SYV), sothi aktiv maddslor, tohliikosizlik, toksiklik,
ekoloji tosir, biodeqradasiya, standartlagdrma.
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Guidelines For Ensuring the Safety of Synthetic Detergents

The purpose of the study- is to investigate the chemical composition of synthetic detergents
(DSD), the impact of each of them on human health and the environment, as well as ways to ensure
the safety of synthetic detergents.

Research methodology - The widespread use of synthetic detergents (DSD) requires special
control over their safe use. The article used comparative analysis, a systematic approach, and a review
of regulatory documents during the study of synthetic detergents.

The applied significance of the study - It can be used to ensure the safety of synthetic detergents
(CSD), their impact on consumer health, the environment, and other areas, as well as to use the
suggestions and recommendations given in this direction and determine an action plan.
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Research results - It was determined that the provision of production resources, which plays an
important role in the development of synthetic detergents (DSD), does not meet the requirements,
faces many difficulties, and therefore the level of efficient use of production resources is low. It is
from this perspective that it is necessary to investigate the directions of ensuring the safety of synthetic
detergents with production resources, assess the risks, and determine safe use methods.

Originality and scientific novelty of the study - The specificity of synthetic detergents (DSD)
production, recent price increases, increased risks and other factors necessitate the improvement of
the supply of production resources.

Key words: Synthetic detergents (DSD), surfactants, safety, toxicity, environmental impact,
biodegradation, standardization.

Giris

Sintetik yuyucu vasitolor (SYV) miiasir dovrdo moisot vo sonayedo genis istifado olunan kim-
yovi mohsullardir. Son illords sintetik yuyucu vasitolor demok olar ki, yuyucu vasitolora nisbaton,
yoni sabuna nisbaton ¢ox genis totbiq edilir vo eyni zamanda rogbotdo sabunu daha ¢ox sixisdirir.
Sintetik yuyucu vasitalorin istehsali vo istifade hoddinin genislondirilmasina sabab tokco yemali yag
vo piylora gonast etmok deyil, hom do demok olar ki, bu nov vasitslorin bir sira iistiin xiisusiyyatlora
malik olmasidir. Sintetik yuyucu vasitslorin (SYV) yiiksok effektivliyi ilo yanas1 onlarin torkibinds
olan kimyavi maddslor inasan saglamlig1 vo otraf miihit liclin miisyyen risklor yarda bilor. Bu so-
bobdon sintetik yuyucu vasitalorin tohliikesizliyinin tomin edilmasi aktual elmi-praktiki mosalolordon
biri hesab edilir. Bu ndqteyi-nozordon sintetik yuyucu vasitolorin tohliikaszilyinin tomin olunmasi
istigamatlorini aragdirmaq vo onlara aid risklori qiymstlondirmok, homginin onlardan tohliikasiz isti-
fado edilmaosi tisullarint miisyyon etmok garsida duran asas problemlordon biri hesab edilir.

Molumdur ki, sintetik yuyucu vasitolor (SYV) timumilikds ¢irklorin sothdon uzaqlasdirilmasi
iiclin istifado olunan kimyovi maddolordir. Sintetik yuyucu vasitolorin osas tosiri sothi aktiv
maddalorin (SAM) foaliyyati ilo baghdir. Sintetik yuyucu vasitalorin osas xlisusiyyatlori demak olar
ki, agagidakilardan ibaratdir:

1. Yiiksok yuyuculuq qabiliyyati;

2. Suda yaxs1 hallolma qabiliyyati;

3. Asag1 temperaturda effektivliyi;

4. Cod suda tesirinin saxlanmasi

Sintetik yuyucu vasitalarin (SYV) kimyavi torkibi vo xarakterik xiisusiyyalori.

Molumdur ki, rasional resept lizra hazirlanmis sintetik yuyucu vasitolor (SYV) yag vo piy
osasinda alinan sabunlara nisboton bir sira Uistlinlitye malikdirlor. Belo ki, yliksok molekullu spirt-
lordon hazirlanmis yuyucu vasitalorin yuyuculuq tosiri piylordon alinan sabunun yuyuculuq tosiring
nisbaton iki dofs artiqdir. Demok olar ki, bu da yuma zamani az yuyucu vasits sorf edib, eyni effekti
oldo etmoyos imkan verir. Bundan olavo geyd etmoliyik ki, sintetik yuyucu vasitolor siini vo tobii
parcalarin, hatta istehsalinda universal slava vozifosini do goriir.

Sintetik yuyucu vasitolorin  6zlinomaxsus torkibi vardir. Bela ki, sintetik yuyucu vasitalorin
torkibino agagidakilar: aid etmak olar:

» Sothi aktiv maddalor;

» Fosfatlar;

» Qoalovi maddolar;

» Fermentlor;

» Optik agardicilar;

» Otir vo konservantlar.

Sothi aktiv maddolor (SAM) dedikdo suyun sothi gorilmasini azaldan maddolor basa disiiliir.
Sothi aktivlik baslica olaraq maddenin qurulusundan, kimyavi tobistindon vo habelo molekulun
poliarligindan vo yaxud iieyri poliar olmasindan asilidir. Sothi aktiv maddolordo demok lar ki, poliar
va geyri poliar molekullar biri-birindon forqlonirlor.
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Sothi aktiv poliar maddslora misal olaraq spirtlari, iizvi tursulari, aminlari, fenollar va sair iizvi
maddolori misal gostormok olar. Sothi aktiv maddoslori suda hall etdikdo suyun sothi golilmasi siddotlo
azalir vo naticads sabunlu su hidrofob ¢irk hissociklorini yaxsi isladir. Yuxarida deyilonlordon molum
olur ki, sathi aktiv maddalorin istiraki ilo gedon yuma prosesi asason adsorbsiyaya asaslanir vo bunun
naticasindo do asagidaki proseslor meydana ¢ixir:

e Suyun sathi aktivliyinin azalamst;

¢ Yuyuculuq gabiliyyatinin artmast;

Emosiyalagsma;

e Suspenziyalasma;

e Flotasiya.

Yuxarida adlar1 gostorilon komponentlardon demak olar ki, toksiki va allergik tasir do gostera
bilor. Sintetik yuyucu vasitolorin torkibindo olan komponentlori demok olar ki, reseptlor hesabina
dayismakla, hatta miixtalif torkibli keyfiyyatli yuyucu vasits alds etmak olur.

Aparilan tadqgiqgatlar naticosindo sintetik yuyucu vasitalorin reseptlori tokmillasdirilir vo bunun
naticasinda do sintetik yuyucu vasitolorin  fiziki-kimyovi, funksional vo istismar xassolori xeyli
yiiksok olan mohsullar olds olunur. Toz halinda olan sintetik yuyucu vasitalorin torkibinde 12-25%
izvii sothi aktiv maddolor, 25-40% trinatripolifosfat vo ya onu avozedicilor, 0-25% perboratnatrium,
3-10% metasilikatnatrium, 0,5-1,0% karboksilmetilselliillozanin natrium duzu, 5-25% sulfat natrium
olur. Bunlardan bagga sintetik yuyucu vasitolorin torkibinds siolitlor, kompleks omologatiricilar,
hidrotrop maddslor, boyayicilar, riitubat vo digor bazi slavalor do qatilir.

Sintetik yuyucu vasitalorin (SYV) torkibinds olan sathi aktiv maddolor sulu mohlulda 6ziinii
aparmasina goro asadidaki kimi boliiniir:

e fonlasan sothi aktiv maddalor;

e lonlagmayan sathi aktiv maddalor;

e Amfolid sathi aktiv maddaslor.

fonlasan sathi aktiv maddolor suda holl olaraq, miioyyan iiodor dissosasiya edir. Bunlar suda
dissosasiya edorkon omols gatirdiyi sothi aktiv ionun yiikiindon asili olaraq 2 yers boliiniir:

1. Anionu aktiv- SAM (sothi aktiv maddolar) 2.Kationu aktiv- SAM( sathi aktiv maddolor)

fonlagmayan sothi aktiv maddolor suda holl olaraq, ionlara ayrilmir. Amfolid sothi aktiv
maddolor turs miihitds iso kationu aktiv sothi aktiv maddos kimi, asas1 miihitds iso anionu aktiv sothi
aktiv madds kimi 6ziinii aparir.

Sintetik yuyucu vasitolorin demok olar ki, hamisinin torkibinds 30-50%-5 qoador fosfatlar olur.
Bunlarin asas vazifasi yuyucu mohlulda olan agir metal ionlarini tutub saxlamaq, onlar1 yenidon parga
iizorino ¢okmasinin qarsisint almaqdan ibarotdir. Bundan basqa fosfatlar demok olar ki, suyu
yumsaldir, mithitin pH-n1 tomizlayir, kritik mitsel amolo golmasinin qarsisini alir, Bu magsadls piro,
meta, opto vo polifosfatlardan da istifado olunur.

Umumiyyatla, sintetik yuyucu vasitolorin asasini sathi aktiv maddalor toskil etdiyindan, gabaqcil
Olklorin alimlari bu haqda ¢ox bdyiik todqiqat islori aparmislar, yoni bunlara misal olaraq Alman
alimlorindon H. Fiser, S.Fan, H.Kristian vo H.Kraus dodesulfat natrium asasl1 sathi aktiv maddslarin
yuyuculuq xassalarini tadqiq etmislor.

Sintetik yuyucu vasitalorin (SYV) tahlitkka manbalori, insan saglamhgna tasiri va tohliiko-
sizliyinin tomin edilmasi istiqamatlori.

Sintetik yuyucu vasitolorin tohliiko monbalori osason asagidakilardan ibaratdir:

e Insan saglamligina tosiri;

e Otraf miihito tosiri.

Sintetik yuyucu vasitolorin insan saglamligina tosiri agidakilar ibaratdir:

e Doari qiciqlanmasi vo allaergiya;

e Tonoffiis yollarinin zodslonmasi;

e Uzun miiddoatli toksik tasirlar;

e G0z qiciglanmasi.
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Bu zaman xiisusi ilo sathi aktiv maddslor vo kimyavi alavaler on ¢ox risk yarada bilar. Sintetik
yuyucu vasitolorin otraf miihito tosiri iso agsagidakilardir:
e Su hovzalarinin ¢irklonmasi;
e Kopiiklonmo va oksigen balansinin pozulmasi;
e Eutrofikasiya;
¢ Bioloji pargalanmanin zaif olmasi.
Bu tosirlar iso ekosistem tigiin ciddi tohliiko yarada bilor.
Sintetik yuyucu vasitalorin tahliikasizliyinin tamin edilmasi istigmoatlori asagidakilardan
ibaratdir.
1. Torkibin optimallasdirilmast;
. Standartlagsdirma va nozarat;
. Istehsal tohliikasizliyi;
. Etiketlonmo;
. Istehlakg1 tohliikesizliyi;
. Ekoloji tadbirloar;
. Laboratoriya nozarati.
Torkibin optimallasdirilmasi istigamatloring asagidakilar aid etmak olar:
1. Bioloji pargalana bilon maddslarin istifadssi;
2. Fosfatlarin azaldilmasi;
3. Zororli komponetlorin moahdudlasdiriimasi.
Standartlasma va nazarat zamani 3sason:
1. Keyfiyyot standartinin totbiqj,
2. Sertifikatlagdirma sistemlori;
3. Normativ uygunlug.
Istehsal tohliikasizliyinin tamin edilmasi istigmatlori iso asagidakilardan ibaratdir:
1. Texnoloji proseslora nozarat;
2. Iscilorin qorunmast;
3. Tullantilarin idars olunmasi.
Etiketlonma tohliikasizliyinin tomin edilmasi:
1. Torkibin gostarilmasi;
2. Istifado qaydalari;
3. Tohliiks isaralori.
Istehlake tohliikasizliyinin tomin edilmosi:
1. Diizgiin dozadan istifads;
2. Qoruyucu vasitalordan istifads;
3. Usaglardan konar saxlamagq.
Ekolji todbirlar tahiikasziliyin tomin edilmasi:
e Tullant1 sularinin tomizlanmasi;
¢ Ekoloji mohsullarin istehsali;
e Tokrar emal prosesi.
Laboratoriya nazarati tahliikasizliyinin tomin edilmasi:
e Toksikoloji analizlar;
e Kimyovi yoxlamalar;
e Standartlara uygunlugq.
Diinya tacriibasindo is9 sintetik yuyucu vasitalori tohliikasizliyi asason asagidaki yollarla
tomin edilir.
1. Ekoloji sertifikatlagdirma;
2. Kimyavi maddaslerin geydiyyati;
3. Iso standartlar;
4. Davamli istehsal prinsiplori.
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Natico

Aparilan arasdirmalar gostorir ki, sintetik yuyucu vasitolorin (SYV) tohliikosizliyinin tomin
edilmasi istigamatlorindo miithiim masalo sintetik yuyucu vasitolorin (SYV) keyfiyyatli istehsal
resurslart ilo tominat soviyyosinin yiiksaldilmosi vo ondan somaorali istifado edilmosidir. Sintetik
yuyucu vasitolorin (SYV) tohliikosizliyinin tomin edilmosi demok olar ki, kompleks yanagma tolob
edir. Belo ki, sintetik yuyucu vasitolorin istehsali zamani torkibin optimallagdirilmasi, onlarin isteh-
salina normativ nozarot edilmosi, insanlarin saglamlig: iigiin istifado zamani istehlak¢1 maariflon-
dirlmasi vo eyni zamanda ekoloji tadbirlorin hoyata kegirilorok tomin edilmosi bu sahods osas isti-
gmatlordondir.

Aparilan todqiqatlarin tohlili gdstorir ki, sintetik yuyucu vasitolorin (SY'V) istehsalinin somarali
inkisaf etdirilmasi, raqabaotgabiliyyotli emal sonayesinin inkisaf etdirilmosi, miitoxossislorin birlik
halinda c¢aligma mexanizmlorinin hazirlanmas1 vo totbiqi sintetik yuyucu vasitolorin (SYV)
tohliikoesizliyinin tomin edilmosindo miihiim rol oynayir.
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Raqgomsallasma saoraitindo kapitalin ucotu, auditi vo tahlilinin
aktual problemlori

Xiilasa

Bu todqgigatda rogomsallagma soraitinds kapitalin ugotu, auditi vo tohlilinin xiisusiyyatlori vo
qarsiya ¢ixan asas problemlor aragdirilmisdir. Elektron miihasibat sistemlori, boylik verilonlor vo siini
intellekt texnologiyalarinin tatbiqi maliyys malumatlarinin operativliyini vo tohlil imkanlarini artirsa
da, molumat tohliikasizliyi, audit siibutlarinin etibarliligi, sistem inteqrasiyasi vo normativ bazanin
yetarsizliyi kimi ¢otinliklor mdvcuddur. Bu proseslor eyni zamanda miiossisolordo maliyyo
idaroetmasinin daha soffaf vo cevik toskilino imkan yaradir, lakin texnologiyadan asililigin artmasi
yeni risklor formalagdirir. Todgigat naticesindo miioyyon edilmisdir ki, kapitalin ugotu vo auditinin
rogomsal miihitdo effektiv togkili {iclin miiasir texnologiyalarin diizgiin totbiqi, miihasibat vo audit
standartlarinin tokmillosdirilmasi, eloco do miitoxassislorin roqomsal bilik vo bacariglarinin
artirtlmas1 miithiim shomiyyast kasb edir.

Acar sozlar: ragomsallasma, kapitalin u¢otu, audit, maliyya tohlili, informasiya texnologiyalari.

Ismayil Abdullayev

Azerbaijan State University of Economics
Master,
https://orcid.org/0009-0008-8536-0115
abdullayevismayil090@gmail.com

Current Problems of Capital Accounting, Audit and Analysis in the
Conditions of Digitalization

Abstract

This study examines the characteristics of capital accounting, audit and analysis and the main
problems encountered in the conditions of digitalization. Although the application of electronic
accounting systems, big data and artificial intelligence technologies increases the efficiency and
analysis capabilities of financial information, there are difficulties such as information security,
reliability of audit evidence, system integration and inadequacy of the regulatory framework. These
processes also allow for more transparent and flexible organization of financial management in
enterprises, but increasing dependence on technology creates new risks. As a result of the study, it
was determined that the correct application of modern technologies, improvement of accounting and
audit standards, as well as increasing the digital knowledge and skills of specialists are of great
importance for the effective organization of capital accounting and audit in a digital environment.

Keywords: digitalization, capital accounting, audit, financial analysis, information
technologies.
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AKTyaJibHbIe MP00JIEMbI YUYeTa KANUTAJIA, ayIUTAa U AHAJINU3A B YCJIOBHAX
uudpoBU3aALUA

Pe3rome

B nanHOM HCcneI0BaHUU paccMaTpUBAIOTCs OCOOCHHOCTH y4eTa KaluTaja, ayluTa 1 aHajnsa,
a TaKk)Ke OCHOBHBIC MPOOJEMBI, BO3HUKAIOIINE B YCIOBHIX IUPpOBH3AIMUA. XOTS NMPHUMECHEHHUE
ANIEKTPOHHBIX CUCTEM y4YeTa, TEXHOJOTHI OONBIINX JAaHHBIX U UCKYCCTBEHHOTO WHTEIICKTA MOBBI-
maet 3pQPEeKTUBHOCTh U aHAINTHYECKHE BO3MOXKHOCTH (DMHAHCOBOW HMH(GOpPMAIINH, CYIIECTBYIOT
TaKue TPYJHOCTH, KaK WH(OPMAIMOHHAS 0€3011aCHOCTh, HAJIS)KHOCTh AyJIUTOPCKHUX JTOKA3aTEIbCTB,
CUCTEMHAasi MHTETpaIis W HEaJCKBAaTHOCTh HOPMATHBHO-IIPABOBOW 0a3bl. DTH MPOLECCH TaKKe
MO3BOJISIFOT 00ECIIeYnTh O0JIee MPO3PaYHy 0 U TMOKYIO OpraHM3aluilo (GUHAHCOBOTO YIPABJICHUS Ha
MPEIIPHUATHIX, HO PacTylias 3aBUCUMOCTh OT TEXHOJIOTHH CO3/Iae€T HOBBIC PHCKU. B pesymbrare
WCCIICIOBAHUS YCTAHOBIICHO, YTO IPAaBHJIBHOE NMPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHI, COBEp-
IIICHCTBOBAaHUE CTAaHIAPTOB OyXTaJITEPCKOTO YUETa U ayINTa, & TAK)KE MOBBITICHUE IIU(PPOBBIX 3HAHUN
Y HaBBIKOB CIICIMAIMCTOB HMMEKT O0Jbloe 3HadeHHe Uis 3(pdeKkTuBHOW oOpraHu3anmy ydera
KaluTalia u ayiuta B iupoBoi cpene.

Knrouesvie cnosa: yugposuzayus, yuem xanumanda, ayoum, QUHAHCOBLIL AHANU3, UHEDOD-
MAYUOHHbBLE MEXHONIOUU.

Giris

XXI osrdo rogomsallagsma iqtisadi inkisafin asas horokotverici qlivvalorindon birino ¢evrilmis,
biznesin maliyys molumatlarini idare etmok vo foaliyyat gdstormok torzini kokiindon doyisdirmisdir.
Bulud hesablama, bdyiik verilonlorin analitikasi, siini intellekt vo blokceyn kimi rogomsal
texnologiyalarin siirotli genislonmosi iqtisadi proseslorin somoraliliyini, siirotini vo soffafligini
ohomiyyatli dorocodo artirmigdir. Naticado, rogomsal transformasiya artiq qloballasan miihitdo
raqabat qabiliyyatini qorumagi hodofloyon toskilatlar tiglin bir se¢im deyil, zoruratdir.

Roagomsallasmanin tosir etdiyi asas sahalordon biri miihasibat ugotu vo auditdir. Osason al ilo
aparilan proseslora vo dovri hesabatlara osaslanan ononovi miihasibat sistemlori avtomatlagdirilmis
vo real vaxt rejimindo roqomsal sistemlorlo ovoz olunur. Bu sistemlor molumatlarin daha siiratli
emalma imkan verir, insan sshvlorini azaldir vo maliyye molumatlariin keyfiyyastini artirir. Eyni
zamanda, audit tocriibolori do inkisaf edir, ononovi niimuno gotiirmo metodlarindan molumat
analitikas1 vo roqomsal alstlor torofindon dostoklonon davamli audito kegir. Bu transformasiya
auditorlarin risklori vo pozuntular1 daha effektiv sokilds askar etmok qabiliyyatini artirir. Lakin, bu
ustlinliiklors baxmayaraq, roqomsallasma bir sira yeni c¢otinliklor do yaradir. Moslumatlarin
tohliikasizliyi, kiber risklor, roqgamsal audit siibutlarinin etibarlilig1 va yiiksok ixtisasli miitoxassislora
ehtiyac kimi mosalolor getdikca daha vacib hala galmisdir. Bundan slave, qabaqcil texnologiyalarin
miihasibat ucotu vo audit sistemlorine inteqrasiyasi standartlarin vo tonzimloyici ¢orgivolorin davamli
olaraq uygunlagdirilmasini tolab edir. Buna gore do, rogomsallagmanin kapital ucotuna, auditine vo
tohliline tosirini anlamaq hom noazoari todqiqatlar, hom do praktik totbiglor {i¢iin vacibdir. Bu todqigatin
maogsadi bu saholorde rogomsal transformasiya ilo slagali mdvcud tendensiyalari, imkanlar1 vo
cotinliklori arasdirmaq, maliyyo idaroetmo sistemlorindo rogomsal hollorin balansli vo davamli
totbiqine ehtiyaci vurgulamaqdir.
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Material vo metodlar

Bu tadqiqat rogemsallasdirma kontekstindo kapital ucotu, audit vo tohlil ilo baglh maliyys
hesabat1 molumatlarinin, tonzimloyici sonadlorin vo elmi adobiyyatin tohliline asaslanir. Todqgigatda
istifado olunan osas materiallara Azorbaycan Respublikasit Dovlot Neft Sirkotinin maliyyo hesabatlari,
xiisuson do Maliyyo Vaziyyati hagqinda Hesabat vo Kapitalda Doyisikliklor haqqinda Hesabat, eloco
do miivafiq normativ vo hiiquqi ¢argivalor daxildir.

Todgigatin metodoloji yanasmasi miigayisali tohlilo, statistik giymotlondirmoys vo analitik
prosedurlara asaslanir. Kapitalin dinamikasi1 vo strukturu hom miitloq, hom do nisbi gostericiler, o
climlodon iimumi Mocmu aktivlorin torkibindo kapitalin payr (MATKP) istifado edilorok aras-
dirilmigdir. Bundan alave, mévcud problemlori miioyyon etmok vo onlarin maliyys hesabatlarina vo
audit effektivliyino tosirini giymotlondirmok {i¢lin roqomsal miihasibat sistemlorinin vo audit
prosedurlarinin elementlori tohlil edilmisdir.

OIsas hissa

Miiassiso va toskilatlarda elektron miihasibat sistemlarinin hazirlanmasi va tatbiqi, bu sistemlora
osaslanan rogomsal audit prosedurlarinin icrasi vo ragomsal maliyys mexanizmloarinin totbiqi ilo
yanasi, ¢oxsayli iqtisad¢1 vo todqiqatcilarin diggatini colb etmisdir. Bu proseslor milli igtisadiyyatin
miiasir inkigafina miisbot tohfo verdiyi kimi genis sokildo taninir. Lakin, bu irsliloyislors baxmayaraq,
auditin biitiin sahalari ilo bagli malumatlarin roqamsal emali proseslori kifayst qodor dyronilmomisdir.
Auditin togkili vo aparilmasina hasr olunmus bir ¢ox miiasir todqiqatlarda osas diqqoet kapital auditinin
ononavi metodologiyalarina, xiisuson do nizamnamo kapitalinin auditino yonoldilmisdir. Masalon,
belo todqiqatlardan birindo bildirilir ki, tosiscilor vo sohmdarlarla hesablasmalarin auditi zamani
auditor miiassisonin tasis sanadlorini, eloco do onun nizamnams kapitalinin 6l¢iisiinii vo formalagmasi
prosedurlarin1 diqgatlo arasdirmalidir [13, s.246]. Buna baxmayaraq, son audit adabiyyatinin tohlili
gostorir ki, on az aragsdirilan saholordon biri audit prosedurlar1 corgivesindo kapitalla baglh
molumatlarin roqomsal emali olaraq qalir.

Rogomsal informasiya emali sistemlorinin istiinliiklorini tohlil edon bir sira alimlor onlarin
miihasibat ugotu, audit vo maliyys nozarati do daxil olmaqla, iqtisadi idareetmanin biitiin saholorinda
genis totbigini vurgulamislar. Bozi todqiqatcilar roqomsallagsmanin sadacs iqtisadi molumatlarin emali
ticiin bir vasito kimi deyil, comiyyatin biitiin aspektlorins tosir edon global transformasiya kimi qabul
edilmali oldugunu vurgulayirlar. Bu kontekstdo ononovi miihitdon rogomsal miihito keg¢id miiasir
inkisafin shomiyyatli bir morholesini tomsil edir [8, s.38]. Eyni zamanda, roqomsal idarsetma vo
elektron maliyya sistemlorinin klassik idaroetma sistemlori ilo miiqayisads daha yiiksok somaralilik
niimayis etdirdiyi qeyd olunur [9, s.77].

Miihasibat u¢otu baximindan elektron miihasibat sistemlarinin totbiqi kapital ugotunun toskilini
ohomiyyatli doeracads doyisdirir. Rogamsal platformalar tonzimlayici taloblore uygun olaraq kapitalla
olagoali amoliyyatlarin daha somorali geyd edilmasing, tosnif edilmasing vo hesabat verilmasina imkan
verir. Lakin, bu istlinliiklorlo yanasi, molumatlarin tohliikesizliyi, proqram tominatinin etibarliligi,
inteqrasiya ¢atinliklori vo roqomsal sistemlori idars eds bilon ixtisasli miitoxassislora ehtiyac da daxil
olmagqla bir sira faktiki problemlor ortaya ¢ixir. Elektron miihasibat sistemlarinin totbiq olundugu
miiassisalords auditlorin togkili vo aparilmasi metodologiyas: spesifik xiisusiyyatlor qazanir. Bels
miihitlorde auditorlar elektron miihasibat reyestrlorindo oks olunan molumatlara ¢ox giivenirlar.
Rogomsal miihasibat ugotu goraitinds kapitalin auditi zaman1 auditor avvolco miihasibat proseslorindo
istifado olunan program tominatini arasdirmali, onun funksional prinsiplorini basa diismali vo sonra
miihasibat molumatlarinin totbiq olunan miihasibat standartlarina uygun olaraq neco emal
olundugunu vo maliyys hesabatlarina neco qruplagdirildigini tohlil etmalidir.

Kapital ugotunun diizgiinliiylinli tomin etmak ii¢lin biitiin amoliyyatlarin elektron reyestrlords
doqiq geyd edilmasi vo miioyyon edilmis miihasibat ucotu standartlarina uygun olmasi tslob olunur.
Qeydiyyatda vo ya tosnifatda hor hansi bir uygunsuzluq maliyyo hesabatlarini tohrif edo vo audit
naticalorine monfi tasir gostara bilor. Auditorlar torafindon rogamsal molumatlarin tohlilinds vo audit
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zomanatino nail olmaqda totbiq edilon metodoloji yanasma auditin mogsadlorindon vo ohato
dairasindon asili olaraq doyisir. Forqlor xiisusilo xarici vo daxili audit prosedurlar1 arasinda 6ziinii
gostorir. Xarici auditlordo auditor kapitalin formalagsmasini oks etdiron tosis sonadlorini yoxlamagla
vo kapitalla oalagali malumatlarin miihasibat sistemlorinds diizgiin geyd olunmasini tomin etmaoklo
baslayir. Daha sonra, elektron reyestrlords oks olundugu kimi sehmlor vo miilkiyyast paylar: da daxil
olmagla kapital komponentlorinin doqiqliyini tosdiglomok {i¢iin analitik prosedurlar hoyata kegirilir.
Bu addimlar1 tamamladiqdan sonra auditor hesabat dovrii orzindo saxlanilan monfoot do daxil
olmagqla, fordi kapital elementlorinin moévcudlugunu vo horokatini giymotlondirir vo onlarin
miihasibat ucotu geydlorinds vo maliyyo hesabatlarinda diizgiin toqdim olunmasin1 yoxlayir. Bu
gqiymatlondirmo asasinda auditor roy formalasdirir vo onu audit hesabatina daxil edir[7;9;10].

Daxili audit proseslorindo auditorlara daha genis mosuliyyat dairasi verilir. Onlar kapitalin
formalasmasinin diizglinliiyiinii, tosis sonadlorinin doqiqliyini, sohmlorin tosis¢ilor vo sohmdarlar
arasinda diizgiin boliisdiiriilmosini vo analitik molumatlarin elektron reyestrlordo vaxtinda qeyd
edilmasini qiymatlondirirlor. Bundan olavo, onlar dividendlorin hesablanmasi vo boliisdiiriilmasini,
saxlanilan monfastin diizgiin ucot islonmasini vo dastokloyici sonadlorin mévcudlugunu izloyir.

Kapital ucotu molumatlarinin roqomsal emali adston elektron modullardan istifado edorok
strukturlagdirilmis marhalslar vasitesilo hayata kegirilir. Masalon, elektron codval program tominati
osasinda hazirlanmis rogomsal kapital ucotu modulu halinda, miihasibat proseslori tonzimloyici
toloblora uygun olaraq toskil edilir. Bu marhalslors omaliyyatlarin elektron jurnallarda qeyd edilmasi,
onlarin xatiro orderlorindo qruplasdirilmasi, miihasibat kitab¢asi hesablarinin hazirlanmasi, sinaq
balanslarinin yaradilmasi vo maliyys hesabatlarinin hazirlanmasi daxildir [15, s.329-332].

Audit zaman1 bu morhslslorin ardicil vo doqiq sokilds yerins yetirildiyini yoxlamaq vacibdir.
Auditor malumatlarin elektron reyestrlor vasitasilo diizgiin axmasini vo maliyys hesabatlarinin doqiq
va etibarlt molumatlar1 oks etdirmosini tomin etmolidir. Eyni zamanda, rogomsal kapital ugotu vo
auditindo bir sira faktiki problemlor mévcuddur. Bunlara kibertohliikosizlik risklori, potensial
molumatlarin manipulyasiyasi, miihasibat program tominati arasinda standartlasdirmanin olmamasi,
qeyri-kafi tonzimloayici ¢orgivolor vo roqomsal maliyys sistemlorinin artan miirokkobliyi daxildir.
Bundan slava, siiratlo inkisaf edon rogomsal texnologiyalara uygunlasmaq ii¢lin miihasiblorin vo
auditorlarin davamli pesokar inkisafi tolob olunur. Kapitalin ilkin formalasmasinin auditi, doyisik-
liklorin xronoloji izlonmasini tomin edon kapitalla bagli malumatlarin analitik miiayinasi yolu ilo
aparilir. Rogomsal sistemlords auditorlara, xiisuson do nizamnama kapitali ilo alagoali olan elektron
miihasibat ugotu hesablarini nozordon keg¢irmok vo miihasibat geydlorinin miivafiq sonadlorle
doastoklondiyini vo qanuni toloblora uygun oldugunu yoxlamaq tovsiyo olunur. Miiossisonin nizam-
namosind do xiisusi diqqet yetirilmalidir, ¢iinki o, nizamnama kapitalinin formalagmasini, artiril-
masini va azaldilmasini tonzimlayir. Auditorlar miivafiq qanuni miiddealara uygunlugu qiymatlon-
dirmali vo naticolorini audit hesabatinda oks etdirmalidirlor [1,5].

Audit daxili vo ya xarici olmasindan asili olmayaraq, kapital auditinin asas marhalalorindon biri
miihasibat moalumatlarinin doqiqliyini yoxlamaq ve maliyyo hesabatlarinin etibarliligini tomin
etmokdir. Bu proses miihasibat ucotu vo maliyys molumatlarinin hartorafli tohlilini tolob edir. Buna
gora do, analitik prosedurlar roqomsal kapital auditinds morkazi rol oynayir. Bu prosedurlara kapitalin
formalagmasi, movcudlugu vo horokotinin, eloco do miiassisonin maliyya voziyyating tosirinin
qiymatlondirilmasi daxildir.

Kapital tohlili auditin mogsadlarindon asili olaraq miixtalif istigamatlor va tematik sahalor lizro
aparila bilor. ©On ¢ox yayilmis tohlil sahalorindon biri kapitalin imumi hocmi vo onun timumi
aktivlordaki payidir. Bu gdstarici miiassisanin maliyya sabitliyi haqqinda aydin bir anlayis tomin edir.
Bundan basqa, kapital komponentlorinin strukturu maliyys gostoricilorine vo risk soviyyslorino
ohomiyyatli doracads tosir gdstorir. Buna gora do, miiossisonin maliyys voziyyati haqqinda osaslan-
dirilmis naticalor yaratmagq tigiin kapitalin davamli tohlili zoruridir.

Kapital tohlilinds istifado olunan molumat monbalorinin se¢imi tohlilin mogsadindan va qarsisina
qoyulan xiisusi toloblordon asili olaraq dayise bilor. Kapitalin mévcudlugunu, moveud torkibini va
zamanla doyisikliklorini qiymetlondirmok ii¢iin {imumiyyatlo miiossisonin maliyyo hesabatlarinda
toqdim olunan molumatlara etibar etmak kifayatdir. Lakin, kapitalin tarixon neco formalasdigini, neco
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inkisaf etdiyini vo miiossisonin amaliyyat foaliyysti zaman1 miixtalif mogsadlor {igiin neca istifado
edildiyini daha dorindon giymotlondirmak ii¢lin daha otrafli molumat monbolorine miiraciot etmok
lazimdir. Bunlara arxiv materiallari, tosis sonadlori, illor iizro monfastin boliisdiiriilmasi protokollart
va digor miivafiq sonodlor daxildir [14, s. 78-80]. .

[Ikin marholoda kapital tohlili ii¢iin osas malumat monbalari maliyys hesabatlaridir. Xiisusilo,
Maliyys Voziyyoti Hesabati vo Kapitalda Dayisikliklor Hesabatindan genis istifado olunur. Maliyya
Vaziyyati Hesabati miiassisonin maliyys voziyyatinin miiqayisali icmalini toqdim edir va “Kapital”
bolmasindo kapitalin ayri-ayr1 komponentlorinin qaliglarini oks etdirir. Bu molumatlar kapitalin cari
vaziyyatinin, onun inkisaf tendensiyalarinin va struktur dayisikliklorinin qiymatlondirilmesine imkan
verir. Tohlil li¢iin daha ohatoli malumat Kapitalda Dayisikliklor Hesabatinda yer alir vo bu, hom cari,
hom do avvalki dovrlerin nizamnama kapitali, ehtiyat kapitali, slave kapital vo saxlanilan manfaot
daxil olmaqla kapital komponentlorinin horokatini oks etdirir.

Kapital tohlili prosesi els toskil olunmalidir ki, kapitalin formalasmasi monbalarinin miisyyan
edilmasino, onun iimumi moblogindo vo strukturunda doyisikliklorin qiymotlondirilmosino vo
miiossisonin kapitalindan somorali istifado etmok qabiliyystinin qiymotlondirilmesine imkan versin.
Bundan olave, bu, kapitalin artimi {igiin ehtiyatlarin miioyyon edilmasini, zamanla toplanmis
saxlanilan manfaatin tohlilini vo digor shamiyyatli analitik tapsiriglarin hallini asanlagdirmalidir.

Kapitalin tohlilino onun hazirki voziyysti vo son illordeki doyisikliklori haqqinda moalumat
toplamagq, aragdirmaq, sorh etmok vo togdim etmokls baslamaq maslohatdir. Bu mogsadls bir nega ili
ohato edon maliyys hesabatlar tolob olunur. ©vvelce zamanla kapital doyisikliklorinin dinamikasi vo
inkisaf tendensiyalar1 tohlil edilir, ardinca kapital komponentlori daxilinds struktur doyisikliklori
arasdirilir.

Cadval 1. SOCAR-1n iimumi aktivlarinds kapitalin nisbati
(ilin sonu gostaricilori, milyon manat)

No. | illor Total Assets Total Capital MATKP gbstorici (%)
(milyon manat) (milyon manat)
1 | 2018 62,136 23,944 38.53
2 | 2019 65,375 24,328 37.21
3 | 2020 64,155 21,923 34.17
4 | 2021 69,357 22,750 32.80
5 | 2022 80,835 33,335 41.24

Mbonba: Misllif torafindon tortib edilmisdir.

Hesablamalara osason gostorici doyorlori asagidaki kimi miioyyon edilmisdir: 2018-ci ildo
38,53%, 2019-cu ilds 37,21%, 2020-ci ildo 34,17%, 2021-ci ilds 32,80% vo 2022-ci ildo 41,24%.

Molumatlardan goriindiiyii kimi, tohlil edilon dévrds hom {imumi aktivlor, hom do timumi kapital
geyri-barabor doyismisdir. 2020-ci ildo shomiyyatli bir azalma bas vermisdir, imumi aktivler 1,220
milyon manat, kapital iso 2,405 milyon manat azalmigdir. 2021-ci ildo miioyyan canlanma miisahido
olunsa da, kapital soviyyalori halo 2019-cu il soviyyasine ¢atmamisdi.
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Diagram 1. SOCAR-1n iimumi aktivlarinds va kapitalinda dayisikliklor
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Manba: Miisllif torofindon hazirlanmisdir.

Diagramda gostorildiyi kimi, 2018, 2019, 2021 va 2022-ci illords aktivlorin artmasi miivafiq
kapital artimlar1 ilo miisayist olunmusdur, 2020-ci ildoki azalma iso har iki gostericiya eyni vaxtda
tosir etmisdir. Bu, aktivler vo kapital arasinda asas slagonin movcudlugunu gostorir ki, bu da galacok
tadqiqatlarda slave aragdirma tolob eds bilor. Lakin bu todqiqatda asas diqqat MATKP gdstaricisine
yonoldilmisdir. Tohlil gostorir ki, MATKP gostaricisi todricon 2018-ci ildoki 38,53%-don 2021-ci ildo
32,80%-o enmisdir ki, bu da ii¢ il arzinds 5,73 faiz bondi azalma oldugunu gdsterir. Bu, aktiv
artiminin kapital artimu ilo kifayot qodor destoklonmadiyi maliyyo resurslarindan somorasiz istifadoni
gostara bilor. Bu monfi tendensiya 2022-ci ildo oksino ¢evrildi, bu zaman gosterici shomiyyatli
doracado 41,24%-0 yiiksoaldi [4, s. 90-94].

Qrafik 1. illor arzindos MATKP géstoricisinin dinamikasi
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Mbonba: Miiallif torafindon tortib olunmusdur.

Umumiyyatlo, kommersiya miiossisolori iigiin 33,3%-don yuxart MATKP soviyyosinin giiclii
maliyya sabitliyinin gostoricisi ola bilocayi iddia edilo bilor. Bu, timumi aktivlerin ligdo birinden
coxunun miiassisonin 6z kapitali hesabina maliyyslosdirildiyini gostorir. Kapital tohlilinin digor vacib
istigamoti onun struktur komponentlorinin arasdirilmasini ohato edir. Xiisusi diqgot miiossisonin
yaradilmast zamani tosisgilor torofindon edilon tohfalori tomsil edon nizamnamo kapitalina

59



ELM VO INNOVASIYA Beynolxalq Elmi Jurnal. 2026 / Xiisusi Buraxihs / 54-61
SCIENCE AND INNOVATION International Scientific Journal. 2026 / Special Issue / 54-61

yetirilmalidir. Qarb adobiyyatinda bu tip kapital tez-tez nominal kapital adlanir. Onun 6l¢iisii vo
formalasma prosedurlar1 miiossisonin tasis sonadlorindo, xiisuson do nizamnamasinds aks olunur [2,
s.330].

Nizamnamo kapitalinin tohlili zamani onun formalagsmasinin tamhigin1 gqiymotlondirmok vo
ohdoliklorini yerino yetirmoyon tosisg¢ilori miioyyan etmok lazimdir. Bundan olavo, tohlil edilon
dévrds nizamnamo kapitalindaki doyisikliklor, o climlodon onlarin saboblori, monbalari, istiqgamatlori
vo naticalari aragdirilmalidir. Sohmdar comiyyetlorinds nizamnama kapitali sohm kapitali soklindo
formalasir. Sohm kapitalin1 tohlil edorkon sirkotin 6z sohmlorini geri alib-almadigin1 vo hansi
moqsadlor ii¢lin satin aldigin1 miioyyon etmok vacibdir. Sohm kapitali, kapital alatlori vasitasilo
miiossisonin sahibi olan bir ne¢o hiiquqi vo fiziki soxsdon uzunmiiddotli investisiyalar qoymaga
imkan verir. Sosial-iqtisadi baximdan, a¢iq sohmlorin daha yiliksok payr comiyyat daxilinds
milkiyyotin daha genis paylanmasini oks etdirir. Kapitalin digor vacib komponenti saxlanilan
monfootdir.

Saxlanilan monfoat zamanla dividend kimi boliisdiiriilmomis xalis monfootin y181lmis hissosini
tomsil edir. Saxlanilan monfosti tohlil edorkon onun timumi kapitaldaki paymi giymetlondirmok
lazimdir. Bu gostoricinin azalmasi biznes foaliyystinin azaldigini gostors bilor vo buna goro do
auditorun diggatini calb etmoalidir. Miihasibat u¢otu baximindan, rogomsal miihasibat sistemlorindo
saxlanilan manfastin vo digor kapital komponentlorinin doqiq qeyd edilmasi vo tosnifati vacibdir.
Eyni zamanda, molumatlarin gqeydinds uygunsuzluqlar, avtomatlasdirilmis sistemlordo sshv risklori
vo miihasibat modullar1 arasinda kifayst qodor inteqrasiyanin olmamasi da daxil olmagqla bir sira
faktiki problemlor yaranir [15, s. 27-36].

Natico

Belolikla, elektron miihasibat sistemlorinin totbiqi kapitalin roqomsal auditlorinin aparilmasi
ticlin olverigli gsorait yaradir. Audit prosesi zamani elektron miihasibat reyestrlorinds geyds alinan
molumatlarin tosis sonadlori vo kapital doyisikliklorini oks etdiron ilkin sonadlorle uygunlugunun
yoxlanilmas1 mogsadouygun hesab olunur. Auditorlar torofindon kapitalin analitik miiayinosi
miiassisonin maliyys voziyyati haqqinda doqiq anlayisin formalasmasinda miihiim rol oynayir. Bu,
0z ndvbasinds, maliyyo hesabatlarinin etibarliligi ilo bagli audit zomanotini ifado etmok {iglin
vacibdir. Toklif olunan MATKP gostaricisi va onun hesablama metodologiyasi audit prosedurlarinda
effektiv sokilds totbiq oluna bilor. Onun istifadosi hom audit zomanatinin formalagmasina, hom do
maraql1 toraflora miiassisanin maliyys vaziyyati haqqinda real fikir vermayo komok edir.
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Alfred Thayer Mahan And The Atlanticist Reinterpretation Of
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Abstract

This article examines Alfred Thayer Mahan’s contribution to late 19™-early 20"-century
American historiography and his role in the reconfiguration of Anglo-American relations. Although
most scholarship portrays Mahan primarily as a naval strategist, the present study highlights his
deeper impact as a historiographical revisionist and ideological thinker. It argues that Mahan’s
seminal work, The Influence of Sea Power upon History, 1660-1783 (1890), contributed to a
significant paradigm shift in American strategic thought by transforming the traditional image of
Britain as a colonial oppressor into a model of maritime partnership.

This study examines Mahan's ideological construction of «Anglo-Saxonismy, and explores how
the author chose instead to use shared language, legal traditions, and cultural heritage to help the
United States and Britain transcend their historical antagonisms from the Revolutionary War and the
War of 1812. Instead of viewing the Royal Navy as a colonial danger, Mahan presented it as the
ultimate shield for world trade and shipping. It was shift in perception that helped cement the ideas
behind the «Great Rapprochement». Additionally, this analysis extends to evaluating the reception of
his strategic concepts among the American politicians, such as Roosevelt and Lodge, while
simultaneously assessing their validation by British naval and scholarly communities. The final
conclusion reached in this article is that not only did Mahan's historiographical undertaking have an
impact on naval doctrine, but that it also helped to shape U.S. Foreign Policy, creating a solidly
established, permanent Atlanticist foundation. Elements of this vision later found expression in the
twentieth-century "Special Relationship" and modern transatlantic security structures such as NATO
and AUKUS.

Keywords: Alfred Thayer Mahan, Sea Power, US Historiography, Anglo-American Relations,
Atlanticism, Geopolitics, Anglo-Saxonism, Strategy ldentity, Great Rapprochement, Naval Doctrine.
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Alfred Tayer Mahan vo Anqlo-Amerika miinasibatlorinin
Atlantizm kontekstindd yenidon sarhi

Xiilasa

Bu moqals XIX asrin sonu-XX asrin avvallorindo ABS tarixslinashiginda Alfred Tayer Mahanin
rolunu vo onun Ingiltoro-Amerika miinasibatlorinin yenidon qurulmasina tasirini tohlil edir. Mévcud
todgiqatlarda Mahan asason harbi-doniz strateqi kimi qobul edilse do, bu aragsdirma onun tarixsiinas-
reviziyagi va ideoloji diisiinar kimi dorin intellektual tasirini 6n plana c¢ixarir. Tadqiqat gostarir ki,
Mahanin fundamental asari “Daniz giiciiniin tarixs tosiri, 1660-1783” Amerikan strateji tofokkiirtindo
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ohomiyyatli paradigm dayisikliyi yaradaraq, Britaniya imperiyasina dair anonavi “kolonial ziilmkar”
obrazini “doniz torafdas1” modeli ilo avoz etmisdir.

Mogolodo Mahanin “Anqlosaksonizm” ideoloji konstruksiyasi dorindon arasdirir vo siibut edilir
ki, 0, 1776 va 1812-ci illor miiharibalorindon qgalan tarixi diismongiliyi aradan galdirmagq ti¢lin ortaq
dil, hiiquq sistemi vo modoni irso asaslanmisdir. Britaniya Kral Donanmasini kolonial tohliiko deyil,
global ticarat vo doniz yollarinin universal qarant1 kimi togdim etmoklo Mahan “Bdéytik Yaxinlagma”
(Great Rapprochement) iigiin zoruri intellektual zomin yaratmigdir. Aragdirmada homginin Mahanin
ideyalarinin Teodor Ruzvelt vo Henri Kabot Lodj kimi siyasi elitaya tosiri, eloco do Britaniya
akademik vo harbi dairalorinds gobulu tohlil olunur. Naticads qeyd edilir ki, Mahanin tarixsiinasliq
layihosi yalmiz doniz doktrinasina tosir etmoklo mohdudlasmamis, ABS xarici siyasotini daimi
Atlantizm istigamatina yonoltmisdir. Bu iso sonralar “Xiisusi Miinasibatlor” (Special Relationship),
NATO vo AUKUS kimi transatlantik tohliikosizlik arxitekturalarinin ideoloji dnciillorindon biri kimi
qiymatlondirilos bilor.

Acar sozlar: Alfred Tayer Mahan, Doaniz giicii, ABS tarixsiinashgi, Ingiltora-Amerika mii-
nasibatlori, Atlantizm, Geopolitika, Anqlosaksonizm, Strateji identiklik, Boyiik yaxinlasma, Daniz
doktrinast.

Introduction

The United States and Great Britain were rivals, not partners, until the final decades of nineteenth
century. American political culture and historical memory remained deeply influenced by legacy of
the Revolutionary War and the War of 1812, both of which reinforced an enduring image of Britain
as a former imperial oppressor and strategic competitor (Allen, 1954). This antagonistic image was
further strengthened during the American Civil War, when British political and economic circles
openly sympathized with the Confederacy. As a result, throughout much of the nineteenth century,
public discourse, historical writing and strategic thinking in the United States treated Great Britain
primarily as an adversary whose global naval dominance posed a long-term threat to American
sovereignty and expansion (Perkins, 1968).

In this context, Mahan’s intellectual intervention was a remarkable historical and
historiographical pivot. Mahan was an officer by profession, but not only a partitioner of naval
strategy, for the intellectual made high-profile contributions as well and laid down an expansive
interpretive framework that transformed the historical record on the two powers (Sumida,1997).

And therein lies the central question, how did a naval strategist writing within a framework of
maritime strategy in theory succeed in shifting over a century narrative that had an antagonistic
character into one with strategic affinity. Mahan’s historical and theoretical works on sea power are
the object of this research, while its subject is their ideological and historiographical significance
beyond the framework of the strictly military doctrine (Hattendorf,1991).

The intellectual void was filled by Alfred Thayer Mahan’s work. Mahan didn’t merely call for a
stronger navy; he gave them a new history that identified the United States and Great Britain not as
opponents but as partners in shared maritime destiny. His landmark work «The Influence of Sea
Power Upon History (1890), came at a pivotal moment, offering intellectual scaffolding for an
emerging Atlanticist identity. Through a reimagining of the oceans not as barriers to separation, but
rather «great highways» for communication, Mahan fundamentally transformed the Atlantic how one
viewed the Atlantic from an area of contention into a zone of cooperation. This study explores how
Mahan’s theories facilitated the strategic convergence of Anglo-Saxon powers, transforming the
North Atlantic geopolitical landscape.

Research

Mahan’s contribution to the Atlanticist reorientation of U.S. foreign policy was rooted in his
deterministic view of the history. He believed a nation’s survival and prosperity depend on its sea
control. What made his approach unique was that, instead of viewing the British as an old foe to be
subdued, he saw them as the exemplary model that the United States should emulate. Mahan Believed
that the British Empire’s success was founded on an uninterrupted national policy of securing
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maritime commerce through a powerful navy, and he insisted that the United States should follow the
same pattern if it ever wished to become a great power (Mahan, 1890).

This strategy, beyond military logic, had profound ideological implications under the rubric of
«Anglo-Saxon solidarity». Like many of his contemporaries, Mahan was influenced by the Social
Darwinist ides that the world is a theater of racial competition. For Mahan, «Anglo-Saxon» or
«Teutonicy» peoples were fated to lead world civilization. A war between the U.S. and Britain would
be a «civil war» that would diminish their combined racial power. In this respect, as in «The United
States Looking Outward», he downplays the importance of conflicts and emphasizes shared culture
and history. (Turk,1987; Anderson, 1981). Simultaneously, this ideology reflected the exclusionary
and supremacist undertones characteristic of the contemporary imperialist discourse. This racial lens
turned a diplomatic alliance into something that felt like a natural necessity, through it also carried
the supremacist and imperialist tones common to that era

This theory became significant in its practical application when the Venezuelan Boundary
Dispute of 1895 arose. Whereas the U.S. government, led by Security of State Richard Olney, took a
strong stance. But Mahan’s advice was more nuanced. He understood, that the U.S. needed to show
its power in the Western Hemisphere, but he also knew that a war with Britain would be disastrous
for the whole world, affecting trade and stability. Likely, the crisis was decisive in establishing that
these two nations could negotiate rather than fight, and reaffirmed their communal interest in the
Atlantic order (Campbell,1960).

Mahan’s conception of the isthmian (the prospective Panama Canal) route contributed to the
strengthening of the Atlanticist interest. He speculated the canal would fundamentally change the
world’s strategic map, turning the United States into two-ocean power but one with new
vulnerabilities. Mahan theorized that the U.S. would need a greatly enlarged fleet to defend both its
coasts and the canal. The British linkup rested on a strategic foundation. Britain, have become
overstretched by the emergent German High Seas Fleet, by the end of nineteenth century. Mahan’s
reasoning called for a natural division of labor: Britain would acquiesce to U.S. hegemony in the
Western Hemisphere by withdrawing its fleet from the Western Atlantic. This practical compromise
is indicative of both shared leadership, and well-defined spheres of influence (Friedberg, 1988).

Mahan was influential all the way to the top of the British establishment. It was the study of the
Royal Navy and was read by statesmen who found in Mahan confirmation of their own «Blue Water»
policies. The British media and intellectual class found Mahan to be its own «American apostle of
the Sea Power» and seized upon his ideas to push for closer relations with the United States. This
mutual admiration produced a feedback effect: as American elites saw their strategic ambitions
confirmed by preeminent power in the world, they felt emboldened to increasingly align their interests
with those of Britain interest (Hobsbawm, 1987).

The apogee of this Mahanian transformation was the 1898 Spanish-American War. Mahan had
long foretold U.S. expansion into the Pacific. The war was the first operational trial for the «New
Navy» which Mahan had advocated. Great Britain in particular pursued its own policy of benevolent
by the rest of Europe during the war. This unarticulated support was as if to say, «Indeed, these two
maritime democracies do in fact share a common destiny». The acquisition of the Philippines and
Puerto Rico compelled the U.S. to look outside its own borders and permanently abandon its
continental perspective. The United States, had «grown up» and in growing up Mahan meant take its
place beside Great Britain in safeguarding the sea-lanes (Zakaria, 1998).

Mahan’s ideas stuck a chord with the American elite, especially with Theodore Roosevelt and
Henry Cabot Lodge. Roosevelt, who regularly read Mahan’s works, corresponded with him and
followed similar navalist ideas during his time of Assistant Secretary of the Navy and later as avid
reader of Mahan, maintained correspondence with him and applied similar navalist principles during
his tenure as Assistant Secretary of the Navy and later as President. Senator Henry Cabot Lodge used
Mahan’s arguments about geopolitics to support the «Large Policy» of expansionism and a
shipbuilding program. Even though Roosevelt had already formed strong opinions about sea power
in the 1880s, the connection with Mahan helped him turn these ideas into laws and executive actions,
plus making the U.S. government more Atlantic-oriented (McCranie, 2021)
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Mahan’s Atlanticism was not just about keeping the peace, but it was about the joint control of
the global commons. He anticipated the idea of the «Special Relationship» by many years. To him,
the Pax Britannica was turning into a Pax Anglo-Americana. He cautioned that if the U.S. did not
take hold of its maritime future, the powers from the continent such as Germany or Russia would step
in. Therefore, Atlanticism was also a way to protect the existing order against the rising land powers.
This foresaw the geopolitical situation of the World Wars and the Cold War, in which the «bridge»
across the Atlantic was the main turning point of the world order (Kaplan, 2017; Lambert, 2018).

Conclusion

The historiographical re-evaluation of Alfred Thayer Mahan’s writings shows a major change
from military viewpoints to larger geopolitical and ideological ones. This work, looking at
Atlanticism, that portrays Mahan as a key founder of transatlantic unity, whereas before he was seen
only as a naval strategist. Changing the image of Great Britain from a colonial oppressor to a crucial
partner in a shared maritime strategy. Mahan brought about a «Copernican revolution» in the way the
United States thought about strategy. By doing this, he not only covered up the story of historical
grievances but also promoted the ideology of Anglo-Saxon solidarity, which was the intellectual glue
for the «Great Rapprochementy.

More significantly, Mahan showed that these ideas are not shadows of power politics but rather
dynamic forces of historical transformation. His capacity to formulate his ideas in the language of
what would become the dominant political culture and to persuade elites made the Author’s vision of
an Atlanticist partnership was achievable, enabled it to move from the pages of books to center stage
in global politics. Mahan schooled a nation that had previously been insular in its outlook to knowing
that its own security was bound up with the open sea and the viability of its transatlantic partner.

Mahan’s clear sightedness laid the ideological foundation of the modern transatlantic order. The
ideas of the «Special Relationship», NATO, and AUKUS are the material embodiments of the
Mahanian vision that the Atlantic is a bridge connecting two like-minded powers rather than a
boundary dividing them. His influence is still felt in framework of Western security, and his examples
shows us that the reworking of a nation’s history can be the most effective instrument in determining
its future.
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From Text to Image: Cinematic Strategies and Narrative Transformations
in Modern and Postmodern Adaptations of The Tragedy of Hamlet,
Prince of Denmark

Abstract

My article aims to critically analyze alterations and variations in four film adaptations of William
Shakespeare’s Hamlet, Prince of Denmark. This study explores the different techniques used by
various directors in adapting Shakespeare’s iconic play Hamlet from theatre to screen productions.
The four film adaptations explored in this article are the academy award-winning Hamlet by Laurence
Olivier (1948), Hamlet directed by Franco Zeffirelli (1990), the 1996 Hamlet directed by Kenneth
Branagh, and a technologically charged Hamlet version directed by Michael Almereyda in 2000. The
thesis discusses how the four directors interpreted the play into screen productions, using various
filmic techniques to speak to a modern audience. The four directors have emphasized different
thematic elements, with most of them altering the text to redefine the play's plot. The thesis also
explores how the various adaptations were successful and how they were received by the audiences,
as some versions enthralled the audiences more than others.

Keywords: Hamlet, adaptations, filmic techniques, alterations, audience-response.

Introduction

This article deals with film adaptations of the iconic play Hamlet by William Shakespeare. It
aims to investigate the various filmic techniques used and demonstrate how each of the filmic
techniques contributed to the success of the individual screen adaptations. In addition, it will explore
film semiotics in general, the media theory, and explain why the application of a system of gazes and
perspectives can exert a powerful impact on the spectator's psychosomatic complexity. It will also
explore the techniques that are used to represent Hamlet's complex personality in each movie. The
primary source for the article is the original version of the play Hamlet by Shakespeare. Several
filmmakers have tried to reproduce this tragic play in movie versions. I will analyze four English
adaptations directed by Olivier, Zeffirelli, Branagh, and Almereyda, as they offer various filmic
techniques that enthralled audiences in their unique way. The first part will explore the filmic
techniques used in the 1948 screen adaption by Lawrence Olivier and the techniques used to represent
Hamlet’s multifaceted personality. It will describe the dramatic and filmic techniques used in the
respective forms in the world of cinema. The second part is concerned with Hamlet by Franco Zefirelli
in 1990. The third part will explore Hamlet (1996) by Kenneth Branagh, the fourth part will explore
Michael Almereyda's film Hamlet (2000), and the fifth will be a conclusion.

Literature review

Linda Charnes (2006) revealed that the theory of adaptation in Shakespeare’s Hamlet could be
grouped into numerous criteria. According to Charnes, -there is a need to differentiate between
classical adaptations of Hamlet that concentrated on the theatrical action like, -Olivier’s version in
1948, and Zeffirelli’s, Branagh’s and Almereyda’s rearranged the actions of the play to different time
periods, such as Almereyda’s more modern style. Olivier’s traditional adaptation imitates the film
noir; Zeffirelli’s film was an action exploit film, while Branagh’s version follows the cinematic
classic of a film epic. The complex nature of Hamlet character makes it easier for film directors to
reproduce the play in diverse adaptations. According to Burnett (2003), Almereyda’s adaptation
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rearranges the play into the contemporary world. For example, he chooses current urban locations,
and the characters use modern technological gadgets. The four film adaptations fall into two
theoretical groupings: psychological personality studies and radical studies. The psychological theory
of Hamlet stresses the oedipal complex, while the political perspective depicts the prince as a
disobedient advocate against fraud. Olivier’s adaptation is a psychological adaptation, while Branagh,
Zeftirelli, and Almereyda’s films are examples of political adaptations. These two theories of
adapting Hamlet on Screen have restructured Shakespeare’s tragic play by reacting to certain
chronological and social contexts, the movie demands as a medium, and former versions of the play.

Research by Dawson (1996) established that film adaptations of Hamlet, in most cases, embrace
the form of ambiguous production techniques to make the play relevant to the audience and validate
the languages enduring nature. These movie adaptations can lead to a loss of profundity in thematic
characteristics like in Almereyda’s adaptation. Branagh’s version emphasizes more the original
thematic elements of the play. Research literature by Fattouh (2020) revealed that the four directors
used unique filmic techniques that interpreted the play differently from the audiences, turning the
play into cinematic success. Olivier used the camera as a character to discover Elsinore Castle and
illuminate Hamlet’s insanity to the audience. Zeffirelli's vibrant action filming techniques thrilled the
audiences.

Research literature by Joiner (2009) defines the drama of consciousness as the conscious
experiences of the characters on stage with unconscious emotional actions compared to the unseen
audience. The character of Hamlet in Shakespeare is so self-conscious, and in most film adaptations,
while Olivier’s depiction of Hamlet is not categorized as extreme selfconsciousness. All of the film’s
motions are even and flowing, and Hamlet’s speech is given with expressiveness and ease. In
Zeftirelli's film, the drama of unconsciousness is apparent in the closet scene. Hamlet is unconscious
of his spatial journey. As Joiner (2009) asserts, the film uses images to arouse the connection between
an external consciousness and those feelings concealed from consciousness. This gives Gertrude a
figurative role in Hamlet’s complex and undecided wish to journey back. The play has continued to
advance logical, social, political, and mental debates among scholars who question its profound
infiltration into the mindset of humanity. This is because it touches upon a conscious side every
spectator may experience.

Research literature by Fattouh (2020) and Cook (2011) revealed that most literary scholars refer
to Hamlet as the “drama of vengeance” (Fattouh 91). For instance, Cook postulates that “Hamlet’s
resolve to seek more horrid vengeance is supported viscerally by an inset of his father’s death agony”
(Cook 135). Moreover, there are the elements of procrastination existing in the both original and
screen adaptations, as there is no revenge taken place until the final scenes. Taking revenge takes
more time and within the time frame from beginning till the end, some unexpected deaths occur, such
as Laertes, Polonius. “Along with the revenge, there were the traces of other forces to fuel the main
theme in the form of suspense, climax and the catastrophe and all these things became visible
especially to accomplish the revenge for Hamlet’s father’s murder case” (Haque, 56)

Screen adaptations of Hamlet present some complications and prospects. As Cook (2011) asserts,
length is a vital film convention, and Hamlet play being adapted to the screen has to be cut by almost
half to run the typical time of regular films, which is one and a half to two hours. “To fit within a
commercially viable feature-film length, Shakespeare’s longest play must be substantially shortened.
“Yielding to this necessity, all of the films except Branagh’s full-text version delete, divide, and
transpose Shakespeare’s text to move, in varying degrees, in the 9 direction of this “global
Hollywood” paradigm, as well as to readjust emphases to suit modern values” (Cook 18). In the
process of altering the text, the audience is expected to criticize what has been left out than what has
been preserved. Thus, many viewers fail to comprehend how the alterations made by the directors
outline the interpretation of the play. Directors must maintain a tantalizing balance when directing
the film adaptation and comprehending the dialogues between the play and the film. The four film
directors had to maintain a subtle balance between the background, cast, and language while
preserving the play's genuineness and attracting many viewers.

Hamlet by Lawrence Olivier (1948)
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Laurence Olivier’s Hamlet, an academy award-winning production, was filmed in black and
white to emphasize the effect of his remote camera tricks and deep shooting techniques (Fattouh 94;
Cook 62). According to Cook, “Hamlet’s deep-focus cinematography, enabled by the lower lighting
requirements of black and white, brought out details that distracted some early viewers, but for most
of'its original audience these details were so effectively subordinated to an exciting ongoing narrative
that the film achieved unprecedented popular and critical success, effectively establishing the genre
of filmed Shakespeare with mass appeal” (Cook 62). It is undoubtedly one of the most influential
versions of the play.

Lawrence Olivier no doubt transformed Shakespeare’s play into successful motion pictures. His
adaptation served as a benchmark for Zeffirelli, Branagh, and Almereyda, whose later cinematic
adaptations received reasonable success. Imperatively, Olivier’s “conscious adoption of the
conventions of film noir Hollywood crime dramas, and of German Expressionist cinema which
emphasized the play’s themes most akin to the murder mystery genre — the investigation of a
suspicious death, and the on-going effort to bring the murderer to justice, and reflecting Hamlet’s
somber mood, and the dark preoccupations of his allegedly melancholic temperament” helped achieve
the successes in this filmic version (Fattouh 94).

Olivier's use of cinematic language was similar to the one used in Shakespeare’s original text,
and it perfected the emotional poetry of Shakespeare’s text. “Olivier’s text has long being considered
a formal hybrid (Cook 23, para 1). According to Cook, “Olivier creates additional opportunities for
masterful cinematic storytelling” (Cook 59). The viewers can relate to the disconcerted inner conflict
of Hamlet, which Olivier portrays using an unconcealed, expressionistic set design, film noir
illuminations, and camera techniques (Davis 164). The melancholic score illustrates the oedipal
relationship between Hamlet and his mother. Oliver used narrative techniques to show the mental
state of the characters. “In part Olivier’s choice to thus focus the film production is due to his
insistence on the Oedipus Complex as a means to understanding Hamlet’s character and his relations
with Ophelia, Gertrude, the ghost, and Claudius” (Zlatkin 35 para 2).

Many scholars agree that Olivier’s techniques portray Hamlet as a chaotic and somehow lost
character in his famed speech in act 3 “To be or not to be” (I11.1.56)”.

The manner in which the main characters are portrayed listening to the soliloquies leaves the
audience yearning for more action. Olivier’s use of the Oedipus complex was to make the audience
understand the character of Hamlet and his defining relations with Ophelia, Gertrude, Claudius, and
the ghost. In my view, Olivier depicts Hamlet as a psychologically fragile character through his
proclamation at the opening of the production when he claims “the film is about a man who could not
make up his mind” (Olivier 1). The audience can relate to the tragedy of what will become of a man
who cannot make up his mind. This is a reductive technique because the original play depicted a
versatile Hamlet capable of making independent decisions.

Franco Zeffirelli’s Hamlet (1990)

The film techniques in Zeffirelli’s Hamlet accentuated the sexual tension between Hamlet and
his mother, Gertrude, disregarding Hamlet’s psychological state of mind as the cause of conflict in
the play. “Unlike Olivier, Zeffirelli’s film has fully replaced the play’s Renaissance mystique of
kinship and power with the more accessible values of oedipal attraction and evolved it.” (Prace, 29
paral). Unlike Olivier, Zeffirelli’s film used more relatable themes of the oedipal 23 attraction.
““Zeffirelli follows Olivier in pointing up Hamlet“s Oedipal fixation on his mother, played in this
production with considerable charm by Glenn Close. The director purposely chose an actor only nine
years older than Gibson for the part of Gertrude, and the relative closeness in ages between mother
and son gives a highly sensual quality to the bedchamber scene.

Zeffirelli engages sets and costumes that are historically precise to the time and set of
Shakespeare's work. Unlike his fellow director Branagh, he used Elizabethan costumes to ensure the
audience related to the happenings during that ancient era. “Throughout the film, Zeffirelli aimed for
social realism, deploying a large cast of extras to evoke a medieval world filled with convincing
historical detail, from the scrolls and leather-bound books in Elsinore®s library, to the nun-like
wimples of the female extras. Much of the set design serves purposes beyond that of convincing
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decoration” (Fattou 97, para 6). Zeffirelli’s inaugural pictures of Hamlet and background settings
were arranged in a manner that thrilled audiences (Dawson 197). He used filmic techniques that were
prevalent among movie directors of the era. For example, camera techniques were slanted to construct
an Elsinore that the audience would perceive as a controlling environment.

Zeftirelli used close-ups intermingled with scenic external setting shots allowing the spectators
to scrutinize Hamlet’s characters thoroughly to evaluate the persona being represented. In the film,
Hamlet’s inner mayhem is exposed with the help of the ‘gaze’. For instance, “A close-up of
Gertrude’s face covered in tears, cuts to the fiercely lustful gaze of Claudius that holds her spellbound,
as the latter stares at her down the length of the tomb. In this dramatic visual image, the director gives
us the central conflicts of Shakespeare’s play — the dead warrior king in his tomb; the living adulterous
usurper; the outraged son, whose unenviable mission will be to avenge his murdered father — the three
men who, with very different kinds of desire, vie for the love of the same woman” (Fattouh 97). In
so doing, the director wants his spectators to see rather than listen to what the characters are saying.

Franco Zeffirelli's Hamlet (1990) modifies much of Shakespeare’s novel discourse to acclimatize
it to a more contemporary filmic style. In so doing, he depicted another facet of Hamlet that is often
ignored in typical productions. For instance, “Zeffirelli begins distinguishing his Hamlet from
Olivier’s by eliminating, already in the shooting script (cowritten with Christopher DeVore), the first
appearance of the ghost. This deletion begins the process of shortening the film to a more standard
feature length and segmentation” (Cook 66). His heavily cut text, including the entire elimination of
“the Fortinbras material”, presented a visual Hamlet and variations in the arrangement of the play
(Cook 66). Franco Zeffirelli’s film also added some scenes. For example, he incorporated the funeral
act at the film's opening. Cook reveals that, “Like Olivier’s film, this Hamlet opens with a royal
funeral. Before a word is spoken” (Cook 67). He also uses a dissimilar direction with the acts and
parts of scenes. Many of the original lengthy speeches are expunged, and he occasionally assigns
characters' scripts to another. The movie is indisputably enjoyable, as Zeffirrelli’s remote
interpretation, though deviating in some ways from the original version, rests a superior
representation due to the continuity of the screenplay (Lehmann, Starks and Estes, 183). This version
is a robust intelligent performance full of life, and it turns the movie into an astonishingly vigorous
Hamlet.

Kenneth Branagh Hamlet (1996)

The design set of Branagh’s Hamlet is symbolic of the Victorian era, comprehensive with
adorned martial attires and sumptuous robes. Branagh visually altered the characters while
maintaining the original text. This is the only version to open without a prologue to hook the audience
into the visual storytelling technique. According to Cook, “Branagh met it by combining in the film
five crucial ingredients: landscape, cast, camera, editing, and music” (Cook 106). The film's interior
landscape is distinguished by the great hall trimmed white and gold and lined with mirrored doors.
The dark secrets lie hidden behind the mirrored doors. This filmic technique enables Branagh to dispel
the gothic gloom associated with Olivier and previous adaptations. He was clever in orchestrating the
cast and camera to keep the audience's eyes alert and alive as Shakespeare’s dense verbal images
came flooding in. According to Cook, Kenneth Branagh “unusually employed a 70mm high-
resolution film gauge means that every shot includes more space from left to right than in the earlier
films”, with the “ultra-wide-screen format ... giving a greater range for gradation of emphasis” (Cook
106).

Branagh’s techniques explore in-depth Hamlet’s psyche. His portrayal of Hamlet is
comprehensive, and the audience is able to relate to a protagonist with conflicting emotions whose
life was tragically cut in his quest for revenge (Cook 106-107). To be more specific, Cook elucidates
that “Such closer reading of faces allows for longer takes, which in turn allow for increased closely
followed motion of characters and continuous camera movement” (Cook 107). Hamlet is first
presented in a martial uniform. He is portrayed as someone who takes an intense interest in fencing,
with proper mannerisms as illustrated by his courteous nature to Horatio and Marcellus. In my view,
his techniques of strong voice, gestures, and overall appearance effectively conveyed Hamlet's
complex personality (Hindle 137). He constructed the neurotic psyche of Hamlet differently than
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Olivier and Zeffirelli. His immature use of expressive imagery gives us intuitions about Hamlet’s
irrealism. He draws on the traditions of “horror flicks” and the motion picture classic to depict
Hamlet’s vengeance with a ferociousness that had never been seen on-screen (Crowl 70). This is
evident during the stabbing of Claudius with a poisoned Javelin blade that cuts through the chord of
a chandelier towards the King. Branagh utilized shots and color arrangements, comprehensive
flashbacks, and a passionately charged musical score to illustrate Hamlet’s inner battles on to his
setting, constructing a palpable film for spectators.

His version was unique because it incorporated Shakespeare's entire text into the bard,
eliminating only a few descriptive texts. His adaptation is considered the most accurate of all Hamlet
adaptations. His resolution to use the whole text of Hamlet stimulated his filmic mind to construct a
style and setting vast enough to encompass it. He changed the sequence in which the lines were said
to suit the flow of the film genre (Crowl 17). For example, in the first act, when King Claudius and
Queen Gertrude enter the hall after they were wed, Claudius is supposed to address Hamlet before he
speaks to the lord's attendants and before he gives Laertes permission to go to France. In Branagh's
version, the King addresses the lord attendants first, sending them to Norway, after which he talks to
Laertes. Finally, the King addresses Hamlet, who slowly enters the hall from the sidelines giving the
cameras enough time to focus on Hamlet alone. Although he used the full text, his adaptation focused
on the family catastrophe rather than its greater communal and partisan contexts.

Almereyda’s Hamlet (2000)

Almereyda’s film embodies the postmodern notion of satire in its background settings. Fattouh
contends that “in a modern representation of the usurper king, this Claudius comes across as a calmly
self-possessed, impeccably well- mannered, and utterly ruthless combination of legitimate corporate
CEO and mafia don” (Fattouh 97-98). His filmic techniques are more advanced than the techniques
used by Olivier, Zeffirelli, and Branagh. As evidenced by Cieslak “Almereyda centres the film around
Hamlet more clearly and intensely than any other recent film director, brings out the father-son
relationship and focuses on father figures (old Hamlet and Polonius), and casts a comparatively young
actor for the role. Moreover, moving the action of the film to New York 2000, he saturates the film
with media and technology, thus creating alternative worlds that enable him to develop the plot on
various levels of cinematic reality” (Cieslak 109). The audience cannot fully relate to the play with
its ancient history, and Shakespeare lovers questioned its relevance in modern culture.

This version has been labeled the “American Hamlet.” The director's techniques make the film
exciting while leaving Shakespeare's language and themes unchanged (Burnett 48). Virtually every
moment of the film incorporates electric gadgets like mobile phones, computers, and answering
machines. The film's color palette is grey, red, and blue, a visual expression of rationalization. These
colors lure attention to the filmic techniques used to make the film, prompting the audience to
understand the vainness of Hamlet and other characters’ longing to regulate the proceedings of the
play. For example, most costumes are black, grey, or obscure. The buildings are grey, and most
vehicles are black. The limited places in the film where bright color is used cause diversions and
break immersions. “Almereyda's usage of technology is captivating and well planned” (Fattou 99).
For example, Hamlet's "get thee to a nunnery" dialogue to Ophelia becomes an inexorable outburst;
it trails her home and assaults her when she switches on the answering machine.

Almereyda’s subconscious use of media systems to disrupt the film's historic orientation further
complicates Hamlet’s personality. In addition, he guides the film's emphasis away from the
protagonist's personality and his historical task and on to Hamlet’s moods of setup in an
unimaginative postmodern background of unbreakable surfaces, glasses, screens, and ciphers. These
surfaces create innovative, eye-catching alignments, such as when Hamlet talks to his mother over a
half-opened limousine window, apportioning the frame so that the audience can watch all the three
figures in the act. His filmic narration technique resourcefully constructs space shredding the
elements out of their three-dimensional fitting, and conveys them from their universal background
onto a metonymical ground (Joiner 30).

Like Olivier and Zeffirelli, Almereyda cut nearly half of the original text while restructuring
some scenes and combining lines from diverse parts of the play. He cut much of the text because of
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his powerlessness to interpret them in his postmodern background. For example, the actors are
completely cut from the movie to highlight Hamlet’s isolation. The audience was left to ponder why
he chose to omit major scenes and dialogues like the opening scene where Ophelia reports Hamlet
had visited her (2.1) and the dialogue in Act 3 Scene 2. Most of the themes do transfer into the
postmodern setting. He also added silent scenes that do not ensue in Shakespeare’s novel to prolong
the plot. In my view, he removed acts and scenes he thought were irrelevant to the contemporary
audience (Joiner 30). Is Almeredya’s choice to expunge more than half of the original text and swap
it with equipment an appropriate substitute for the archaic yet significant text? In my view, while he
succeeded in depicting his contemporary, technology-ruled image of Shakespeare’s famed tragedy,
cutting much of the original text allowed him the freedom to 46 reconstruct Hamlet the way he wanted
his audience to perceive the protagonist.

Despite its weaknesses, Almereyda’s Hamlet offers a stimulating re-imaging of Shakespeare’s
play, and updating the play to modern life resonates well with modern audiences. “Moreover, moving
the action of the film to New York 2000, he saturates the film with media and technology, thus
creating alternative worlds that enable him to develop the plot on various levels of cinematic reality”

(Cieslak 109). Nevertheless, some Shakespeare lovers have argued that this version needed a sense
of fun.

Conclusion

The Four Hamlets all clasp a viewership that ranges from those unacquainted with the play to
the Hamlet elite. Franco Zeftfirelli, Kenneth Branagh, and Michael Almereyda’s adaptations have
failed to erase the critical applause and strength of thematic imageries that continued to be engraved
upon Olivier’s ever-increasing audience and the status of Olivier’s presentation (Albanese 185).
Olivier’s film was used as a visual teaching aid until Zeffirelli 48 substituted it in 1996. Olivier opened
himself to psychoanalytic vilification by guiding and showcasing in his production that applied
Jones’s Freudian interpretation of the play. By analyzing how the four films and their filmic
techniques portray the complex personality of Hamlet, the audience realizes the significance of
vengeance in the plot (Fattou 93). Branagh and Almereyda’s adaptations portrayed Hamlet as
unbalanced and reasonably reserved, further complicating the intrigues of Hamlet’s character to so
many researchers who have continued to dispute the nature and the mental state of Hamlet in
Shakespeare’s most celebrated tragedy (Joiner 37). In my view, Branagh, Zeffirelli, and Almereyda
subconsciously demarcated their place in a dynamically evolving custom of Hamlet films. The
creativity of each film was in response to its predecessor. Nevertheless, Olivier, Branagh, Zeffirelli,
and Almereyda's films received critical attention.
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Linguistic Politeness in the Selected Works of Jonathan Swift
Abstract

Politeness has been the universal concern for all people across the world. People use language
to communicate and express their ideas. They need polite language to express themselves correctly
and not to use offensive speech towards other people whom they talk to. This politeness problem has
also been one of the issues in the popular works of the writers. As a result of power, age and gender,
politeness is tried to be used in different context, different verbal interactions. It can be obviously
seen in the most popular works of the world literature. The language that is used in that works
indicates the manners of the particular time and it also helps to analyze those works linguistically.
Politeness has been investigated many times from different perspectives, including literary works. As
well as the works of Jonathan Swift have been subject for different type of linguistic analyses.
Nevertheless, these linguistic analyses do not include politeness aspect. Thus, the works of Swift will
be the first to be investigated from the perspective of politeness. Politeness is obviously seen in the
works of Jonathan Swift as one of the popular writers of 18" century. The main aim of this article is
to analyze the popular works of Jonathan Swift linguistically, to find the reason for such politeness
in J. Swift’s works, to investigate and to explore politeness in different works of Jonathan Swift, like
“A modest proposal” and “Gulliver's Travels”.

Keywords: language, linguistic politeness, politeness theory, linguistic analyses, literary
discourse.

Introduction

People’s main way of communication is using language. Language is the main mean of
communication for people. Everyone uses language in particular manner. It helps them to express
their ideas, opinions to each other. However, it should be taken into consideration that some words
or expressions may offend others. Using interrogative or declarative sentences with additional words
like ‘please’, ‘would you’ is always better than using imperative sentences and to command someone.
No one wants to be commanded because we don’t have to do other’s wishes. It is the same for all
people. And in order not to offend others we should use polite language in our communication. But
there are some problems within being polite because it may differ from culture to culture. Polite form
in one culture may not be considered polite in another culture at all. By asking “Can you tell me the
way to the post office?”” we can get verification without any action. It depends on the culture of the
people. Politeness is the matter of language because it is mostly used in communication, and it has
been the central issue for many scholars, like Robin Lakoff, Penelope Brown and Steven Levinson,
Geoffrey Leech, Yueguo Gu, Sachiko Ide, Shoshena Blum Kulka, Bruce Frasher and William Nolen,
Scollon, Goffman, Schmitt, Watts, Hornst Arndt and Richard Janney, and so on. We can interpret the
term politeness as a behavior that is considered socially correct, having, and showing good manner,
and understanding of other people's feelings and care for them (Oxford Dictionary, p. 340). However,
all these scholars write different things, and propose different models and frameworks about
politeness. However, the most popular and influential framework was proposed by Brown and
Levinson, and in many works, authors draw from that theory. Their theory of politeness first appeared
in 1978, and main concept of it was the face. When we talk about politeness theory, we should mark
the role of Gricean framework that almost every scholar refers to it in their theories about politeness.
In this framework, there are maxims that Grice (1975) emphasized for good communication and
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politeness. They are the maxim of quantity, quality, relation and manner. The maxim of quantity is a
situation where speaker should be as informative as one possibly can, and in this case he/she should
give as much information as is needed, not more than this. The maxim of quality refers to the person
who tries to be truthful, and who does not give false information or information that is not supported
by evidence. The maxim of relation indicates a person who should be relevant, and should say things
that are relevant to the discussion. The maxim of manner is that a person should be clear, brief, and
orderly in what he/she says, and this person should avoid obscurity and ambiguity.

Another main term that often used with politeness is the term face. Many scholars used this term
in the definition that they gave for politeness. They divide politeness into two types: positive and
negative politeness. The term face is also divided into positive and negative face, which can be seen
as a result of positive and negative politeness. There are two main acts in the study of politeness that
occur as a result of negative and positive politeness. One is Face Threatening Acts, another is Face
Saving Acts. Face Saving Acts are mainly used after Face Threatening Acts happen. In the
communication, people can use on record and off record ways of politeness.

Literature review

Politeness is a way of showing respects other people whom we talk to. There are a lot of points,
thoughts about politeness. It has been concerning of many scientists. Iman Kareem Mansoor (2018;
168) indicates that the “face” is the common issue in the mind of many scientists, and it is the most
relevant concept in the study of linguistic politeness. In a verbal interaction, we try to choose our
words correctly in order not to offend people and to make a good conversation. Choosing words may
depend on different factors in our life. According to Nawal F. Abbas (2013; 186), there are some
strategies of politeness, and these strategies are not arbitrarily chosen by speakers in social interaction,
but they are constrained by several contextual features. The speakers' relative authority, social
distance, and other factors, for example. Andreas Jucker (2016; 95) investigates politeness and
impoliteness in some dramas of eighteenth-century. He emphasizes (Jucker, 2016) that early
eighteenth-century drama established new dramatic genres to educate their audiences. Characters
were employed to illustrate good or bad conduct as models for the audience to follow or avoid, he
writes. Early eighteenth century drama was a response against the immortality of Restoration theater,
and it was a reaction against Restoration drama to set an example of good behavior. It is not the
politeness of the literary text itself that is being examined, but rather how the characters represented
in these literary sources behave. Although Jonathan Swift was one of the most well-known writers,
he was also engaged with some scientific issues, too. That is why it is worth to investigate his works
linguistically, as well. Mireille Ozoux (2019; 1) writes that J. Swift mirrors the scientific knowledge
of his time in his fiction just like other men of letters who lived before and after him. Swift had his
own approach to use this scientific knowledge. His option was satire. For M. Ozoux (2019; 1), Swift
will be found among the voices who chose the satirical mode to expose scientific behavior. Lakoff
(1975) is one of these linguists who depicts politeness as a concept established by civilizations to
decrease friction in interpersonal communication. Leech (1983) offers another viewpoint on
politeness, describing it as a strategic conflict avoidance that can be measured in terms of the amount
of effort put into avoiding a conflict scenario (p. 1537). The next account that is given for the
definition of politeness belongs to Brown and Levinson (1987). They saw politeness as a sophisticated
mechanism for reducing the severity of face threats. Fareed H. A., Musaab A. R. A. (2016, p. 1537)
write that Brown and Levinson base their famous definition of politeness on face theory, and this face
theory was originally seeded by Goffman (1967). For Kasper, communication is seen as
fundamentally dangerous (p. 1538). Fareed H. A. and Musaab A. R. A. (2016) finish that politeness
may refer to some strategies that available to conversational interlocutors to abolish the danger and
reduce the antagonism. Another definition of politeness is that of Sifianou (1992), who describes it
as a system of social ideals that educates interactants to regard one another through meeting common
expectations (Fareed H. A., Musaab A. R. A., 2016, p. 1538). Endang F. (2013) emphasizes Brown
and Levinson’s (1987) theory of politeness as one of the most popular ones. He writes that though it
has many reactions, critiques, applications, modifications, and revision, their theory of politeness first
appeared in 1978, and it is the most influential one. He underlines that the names of Brown and
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Levinson can be considered as being synonymous with the word politeness itself. It is almost
impossible to talk about politeness without referring to them. Brown and Levinson also relate their
theory with Gricean framework. They trust that politeness strategies are rational deviations, which is
known from the Grice’s Cooperative Principle (CP). For them, politeness is conflict avoidance. In
the politeness model, which is represented by Brown and Levinson, the main points are rationality
and the notion of face, which are known as universal features that can be found in all speakers and
hearers.

Discussion

A Modest Proposal

The expression that Swift used in the very beginning of this work while describing a birth of a
child by comparing it to something dropping from a dam is not in its polite form.

Even if this work is considered as polite in total, the word bastard is not polite word, and it is
used here by Jonathan Swift as an example of impoliteness. The factor is political revolution that
contribute Swift to choose his strategy.

Swift sees mothers as breeders which is, again, is an indicator of impoliteness.

The word carcass that he used here for describing personal quality, again, is an example of
impoliteness.

In this satire we can see the traces of face threatening acts towards women, because J. Swift
compares pregnant woman to animals that carried a child. And it can cause women to lose their face.

There are many expressions that stand for FTAs. They include calling people useless mouth and
backs, creatures etc.

Again, at the end, he ends his proposal in such a kind and polite way that can make anyone to
believe and even support his purposes, reasons, and proposal by saying that he does not any
motivation other than thinking about public good of his country.

It is short work, that’s why our findings of politeness are also less in number. There are two
utterance that contains politeness. One of them is negative politeness because of its indirectness, and
another one satiric politeness. However, there are 7 utterances that carry the traces of impoliteness
which can cause Face Threatening Acts. This work is entirely satire; therefore, it is normal to consider
all negative, positive politeness, and Face Threatening Acts as ways of expressing satire. This work
is a master in being polite in which even at the end, he ends his proposal in such a kind and polite
way that can make anyone to believe and even support his purposes, reasons, and proposal.

Gulliver's Travels

In the first part, Swift uses very polite language when he describes the people of that country.
The type of politeness which is used here is positive politeness because of the author’s directness. He
chooses the words like: excellent mathematicians, great perfections in mechanics, encouraged and so
on.

In this work author is very kind and polite to himself, too. Here he calls his behavior as gentle,
good and he also shows his hopes towards his liberty in a short time.

Again, the type of politeness is positive politeness because author praise himself in a very direct
way.

As in all works of Swift, the readers are the most important issue in Gulliver’s Travel, as well.
He also praises his readers and thanks them for being patient. In almost all works of J. Swift, there is
a kind relationship between author and his readers that author indicates it frequently. Swift puts it
into word in a very polite way. He expresses his ideas gently and in a way that as if he is afraid of
being tedious for the readers.

The main character that Swift created is very gentle person and expresses his opinion in very
polite language, specially towards the king and queen. We can see it clearly by his desire of defending
emperor with the hazard of his life and that he is ready to protect the king and his state against all
invaders.

We can see traces of politeness in not only the words that the main character expresses, but also
in the actions that he realizes like laying on the ground and kissing the king’s hands.
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In the second part, he called humans as creatures, savage, and cruel. Then he called Brobdingnag
as barbarians.

Author expresses the classy women of England politely. He describes them as skittish noting
that they scream at the sight of him as they would at a spider.

Jonathan Swift writes about the beauty of the women of England and it shows his politeness
towards the women of his own country. Swift portrays them as having the smoothest and whitest skin.

In the voyage to Lilliput, people of that place used impolite expressions towards Gulliver:

In this chapter, author concern the thoughts of the readers, as always, and explain the appearance
of giant people by comparing himself with Lilliput, to prevent misunderstanding. However, he uses
the word creature, and it cannot be considered as much polite word.

Again, the main concern of the author is his readers; after almost every impolite word, he
apologizes to his readers and hopes that these gentle readers will excuse him.

In the second chapter, we can see the traces of both politeness and impoliteness.

Beside other people, author can be very kind and polite about himself by calling himself modest
and honorable in nature.

In the third chapter, the politeness of the main character towards the emperor is obviously seen,
but we can call it beyond the politeness, because author describes it in details that Gulliver fell on his
knees and begged for kissing the queen’s foot.

Author uses impolite words when he expresses the opinions of those people about the traveler
by using words like embryo or abortive birth.

The main character uses very polite and kind words when he talks to emperor, queen, or king,
but when it comes to his opinion about them, things change. He calls the queen as someone who has
a weak stomach that can eat equal to dozen English farmers could eat.

Queen’s offensive expression towards the traveler is also seen here. She calls him as great
cowards by asking if everyone in his country is coward like him.

Author expresses the opinions of the traveler about the bad smell of the people of that country,
but he doesn’t apply it to the queen and his nurse. For describing the smell, he uses the words
disgusting and very offensive smell. On the other hand, he considers the smell of queen and her nurse
is as sweet as those of any English lady.

Here the people are called to be the only thing that nature ever suffered. He humiliates the
principle and views of people by calling them narrow.

Author uses impolite words when he describes the nature of men. He compares men with
diminutive, helpless animal.

The next victim of the author are the other authors that don’t reflect the truth in their books, and
the readers that believe them. Here he calls author the ones that prefer their own vanity or interest and
their readers as ignorant.

In the third part. author praises himself in a very modest and humble way in having skill in
subjects like mathematics, science and music.

In the description of Laputa, author praise these people for their skill in some subjects too, but
dispraise them for being awkward and clumsy.

In one of the conversations of author with his readers, as usual, he asks the readers kindly to
consider the nature of women.

As usual, author indicates his politeness towards the emperor of that country, as in all countries
he visited.

It is another speech that related with the readers of author. He, again, doesn’t want to bother his
readers with plenty of information by saying that he does not want to trouble his readers with all the
curiosities.

Author is not much polite towards some other authors. He portrays them as roguery and ignorant.

This work is satire, that’s why many polite and impolite words are used here to indicate
something else. Here, again, some words are used to show main opinions of the author. He is saying
that royal throne can not be supported without corruption.
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Person of quality is an expression that are used many times to indicate the good people by the
author.

The word “imbecility” is used here, again, to describe the human nature in a very impolite way.

After his voyage, he sees and calls his wife as an animal. He describes that when he gets back to
house and his wife hugs and kisses him, he feels the touch of odious animal.

At the end, author calls his reader as gentle, and himself being gentle towards them from the
begging to the end of his story.

He indicates that he does not have any personal purpose and he didn’t write these stories for
fame, but for public good.

This ending may remind us of his ending in the Modest Proposal, that he writes that he doesn’t
have any personal benefit for this purpose.

As a result of Swift's use of both positive and negative politeness, he has been accused of being
a bully at times. As a satire, there are numerous political things going on behind one term or
expression. Findings of Gulliver’s Travels are divided into four parts as the work itself did. In the
first part, Gulliver’s voyage to Lilliput, there are 9 politeness elements. 5 of them are negative
politeness because Jonathan Swift shows very indirect politeness towards his readers. 3 of these
elements are of positive politeness because of their directness, and one of them is bald on record. The
second part of work is called A Voyage to Brobdingnag. In this part we can see not only politeness,
but also impoliteness elements. There are 9 utterances that contain politeness, and 5 of them are
negative politeness, 2 of them are positive politeness, while other 2 are satiric politeness. And there
are 19 utterances that carry the traces of impoliteness and Face Threatening Acts. In this impoliteness,
bold on record form mainly used, especially Gulliver describes the government of his country. Many
other impoliteness is in the form indirectness. Swift, for example, says he mistrust certain authors
because they didn't consult the truth. Third part of Gulliver’s Travels is called A Voyage to Laputa,
Balnibarbi, Luggnagg, Glubbdubdrib, and Japan. In this part 5 politeness elements are used. 4 of them
are negative politeness, while one of them is satiric politeness. In addition, we can see 4 impoliteness
elements, and one combination of politeness and impoliteness. The last part of the work is called A
Voyage to the Country of the Houyhnhnms. In this part, as well, there are both politeness and
impoliteness. We find here 2 negative, 2 positive politeness, and one element that contains satiric
politeness. There are 6 impoliteness which 4 of them are Face Threatening Acts, while 2 of them is
used in the form of bold on record. Almost all positive politeness in this work can be seen as a reason
of relative power and rank for choosing politeness strategy.

Conclusion

This research work focused on the linguistic politeness in three major works of Jonathan Swift.
To analyze linguistic politeness and its techniques and strategies, these works are analyzed
linguistically on the base of qualitative method. To conclude:

Politeness has been central issue for many scholars, scientists, and linguists. Different scholars
give different definition for the term politeness, and they propose different frameworks and theories
about it. Robin Lakoff, Penelope Brown and Steven Levinson, Geoffrey Leech, Yueguo Gu, Sachiko
Ide, Bruce Frasher and William Nolen, Goffman, Schmitt, Watts, and others are among these
researchers. However, Brown and Levinson’s politeness theory is considered as popular and the most
influential one. The terms face, negative and positive face, negative and positive politeness, Face
Threatening Acts, Face Saving Acts, bold on record, off record and so on. are mainly used within the
term politeness, especially for describing and explaining politeness, and its strategies. Another main
point is Grice’s maxims that are used by scholars in the description of politeness.

Beside discourse and linguistics, politeness has been good subject for literature, as well. literary
works of Shakespeare, Orwell, Reginald Rose and so on. have been studied and analyzed by the
politeness point of view. In this research work, this linguistic politeness was found and analyzed in
the selected works of Jonathan Swift. His “Gulliver’s Travels”, “A Modest Proposal”, and “A Tale
of'a Tub” were good subjects to analyze. Swift is known as very famous satirist, and he has an ability
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to say and write everything clearly, but in a polite way at the same time. In his selected works, there
are many traces of politeness and impoliteness, which he used both positive and negative politeness
strategies including bold on records, off records, directness, and indirectness etc. there many reasons
to choose politeness strategies as it was mentioned in Brown and Levinson’s framework. Among
them political reasons seem to be the most appropriate for Jonathan Swift to choose his strategies in
his works.
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Dondurulmus iiziim xammalindan sorab istehsalinin nazari asaslari vo
texnoloji xiisusiyyatlorinin eksperimental todqiqi

Xiilasa

Bu todqigat dondurulmus {iziim xammalindan sorab istehsalinin nazari osaslarinin va texnoloji
xiisusiyyatlorinin eksperimental sokilds dyronilmasina hosr olunmusdur. Isdo iiziimiin dondurulmasi
prosesinin hiiceyra strukturu, sokor konsentrasiyasit vo aromatik maddslorin ekstraksiyasina tosiri
tohlil edilmisdir. Miioyyon edilmisdir ki, dondurma noticosindo hiiceyra divarlarinin parcalanmasi
sironin ¢iximini vo fenol birlosmolorinin miqdarin artirir. Eksperimental naticalor gostorir ki, bu tisul
sorabin dad, rong vo buket xiisusiyyotlorini yaxsilagdirir. Todqgiqatin elmi yeniliyi dondurulmus
xammalin fermentasiya prosesino tosir mexanizmlorinin kompleks qiymotlondirilmoasidir. Praktiki
baximdan iso aldo olunan naticalor yliksok keyfiyyatli vo xiisusi sensor xiisusiyyaotlora malik sorab
istehsali {i¢iin yeni texnoloji yanasmalarin totbiqine imkan verir.

Acar sozlor: dondurulmus tiziim, sarabg¢iliq texnologiyasi, fermentasiya, fenol birlagsmalari,
ekstraksiya, keyfiyyat gostoricilari.

Experimental Study of Theoretical Basis and Technological Features of Wine
Production from Frozen Grape Raw Material

Abstract

This study is devoted to the experimental study of the theoretical basis and technological features
of wine production from frozen grape raw materials. The effect of the freezing process of grapes on
the cell structure, sugar concentration and extraction of aromatic substances was analyzed. It was
determined that the breakdown of cell walls as a result of freezing increases the juice yield and the
amount of phenolic compounds. Experimental results show that this method improves the taste, color
and bouquet characteristics of wine. The scientific novelty of the study is the complex assessment of
the mechanisms of influence of frozen raw materials on the fermentation process. From a practical
point of view, the results obtained allow the application of new technological approaches for the
production of high-quality and special sensory wine.

Keywords: frozen grapes, winemaking technology, fermentation, phenolic compounds,
extraction, quality indicators.

IKCIEePUMEHTAJIbHOE UCCIEJOBAHNE TEOPETUYECKHUX OCHOB H
TEXHOJOTHYECKNX 0COOEHHOCTEH NMPOU3BOACTBA BUHOTPAAA U3
3aMOPOKEHHOT0 BUHOTPATHOTO ChIPbSI

Pe3rome

JlanHoe uccneaoBaHre MOCBSIIEHO HKCIIEPUMEHTAILHOMY M3yUEHUIO0 TEOPETUYECKUX OCHOB U
TEXHOJIOTHYECKUX OCOOCHHOCTEH MPOM3BOJICTBA BHHA U3 3aMOPOKEHHOTO BHHOIPAJHOTO CHIPHS.
[Tpoananu3upoBaHO BIMSHHME IIpolEcca 3aMOPO3KM BHHOIpaja Ha KIETOYHYIO CTPYKTYpY,
KOHIIEHTPALIUIO CaXapoB U HKCTPAKIUI APOMATHUECKUX BEILECTB. Y CTAHOBJIEHO, YTO Pa3pyLICHHUE
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KJIETOYHBIX CTCHOK B Pe3yJbTaTe 3aMOPO3KH YBEIMYHBACT BBIXOJ COKA U KOJIWYECTBO (DEHOJIBHBIX
COEIMHEHHH. DKCIIEpUMEHTAIBHBIC PE3YJIBTAThI MOKA3BIBAIOT, YTO ITOT METO/ YIy4IlIaeT BKYCOBBIC,
[[BETOBBIC U apPOMATUUYCCKUE XapaKTEPUCTUKK BUHA. Hay4yHass HOBU3HA HCCIIEIOBAHUS 3aKITF0YACTCS
B KOMIUICKCHOH OIICHKE MEXaHM3MOB BIIMSHHUS 3aMOPOKEHHOT'O ChIphs Ha mporecc OpoxeHus. C
MPAKTUYECKOW TOYKH 3PCHHS, TIOJyYEHHBIE pPE3yJbTaThl IO3BOJSIOT MPUMEHITh HOBBIE
TEXHOJIOTHYECKHE TOJIXObI K IPOU3BOJICTBY BBICOKOKAYECTBEHHOTO W OCOOOr0 IO BKYCOBBIM
KayecTBaM BHHA.

Knroueevie cnosa: 3amoposicennniii 6uHo2pao, sunooenue, bpodicerue, (heHonbHbie COeOUHeHUsl,
IKCMPAKyYus, NOKA3amenu Kayecmad.

Giris

Miiasir dovrde qida sanayesindo, xiisusilo sarabg¢iliq sahasinds innovativ texnologiyalarin totbiqi
mohsulun keyfiyyatinin yliksoldilmasi, roqabot gabiliyystinin artirilmasi vo istehsal proseslorinin
optimallagdirilmas: baximindan xiisusi oshomiyyat kasb edir. Qlobal iqlim doyisikliklori, xammal
keyfiyyotindo miisahido olunan doyiskonlik vo istehlak¢i toloblorinin diferensiallasmast sorab
istehsalinda yeni texnoloji yanasmalarin axtarilmasint zoruri etmisdir. Bu baximdan iiziim
xammalinin dondurulmasi texnologiyasi sorabgiliqda innovativ istigamatlorden biri kimi ¢ixis edir.
Dondurma prosesi liziim gilalorinin hiiceyrs strukturlarinda fiziki doyisikliklor yaradaraq sironin
ciximini artirir, fenol vo aromatik maddolorin ekstraksiyasini intensivlosdirir vo naticade daha zongin
dad vo buketo malik sorablarin oldo olunmasina imkan yaradir.[1,s. 33].

Tadqgigatin asas maqsadi dondurulmus iizim xammalindan sorab istehsalinin nozori asaslarini
miioyyanlosdirmak, bu prosesin texnoloji xiisusiyyatlorini eksperimental sokilda tohlil etmok vo onun
mohsulun keyfiyyat gostoricilorino tosirini qiymsatlondirmokdir. Bu maqgsado nail olmaq tigiin
asagidaki  vozifolor miloyyon edilmisdir: dondurma prosesinin iiziimiin fiziki-kimyovi
xiisusiyyatloring tosirinin dyranilmasi; fermentasiya prosesinin xiisusiyyatlorinin tohlili; alinan sorab
niimunolorinin organoleptik vo kimyovi gostaricilorinin miiqayisali qiymotlondirilmasi; optimal
texnoloji parametrlorin miisyyan edilmosi[2,s. 32].

Todqgigatin elmi yeniliyi dondurulmus iizim xammalinin sorab istehsalinda istifadosinin
kompleks sokildo — hom nozori, hom do eksperimental saviyyado giymatlondirilmasinden ibaratdir.
Ik dafs olaraq dondurma prosesinin fermentasiya kinetikasina, fenol maddalorinin dinamikasina vo
aromatik profilin formalasmasina tosiri sistemli sokildo aragdirilmisdir. Praktiki oshomiyyati iso ondan
ibaratdir ki, oldo olunan naticolor sorabgiliq miiossisalorindo innovativ texnologiyalarin totbiqin,
mohsulun keyfiyyatinin yiiksoldilmasins vo yeni ndv premium sorablarin istehsalina imkan yaradir.

Tadqiqatin obyekti sorab istehsali prosesindo istifado olunan iiziim xammali vo bu xammalin
dondurulma soraitindo davranis xiisusiyyatloridir. Todqiqatin predmeti iso dondurulmus iiziim
xammalindan sorab istehsali zamani bag veran fiziki-kimyavi vo biokimyavi proseslor, homginin bu
proseslorin son mohsulun keyfiyyot gostoriciloring tosiridir[3,s. 33].

Metodoloji yanasma kompleks xarakter dasiyir vo miixtalif elmi metodlarin inteqrasiyasina
osaslanir. Todqiqat ¢orgivasindo sistemli yanasma totbiq edilorok dondurma, fermentasiya vo
ekstraksiya proseslori vahid texnoloji sistem kimi tohlil edilmisdir. Miiqayisali tohlil metodu
vasitosilo onanavi vo dondurulmus xammaldan alinan sorab niimunolori miigayise olunmusdur.
Eksperimental metodlar corgivesinde laboratoriya soraitindo fermentasiya proseslori izlonilmis,
kimyovi analizlor aparilmigdir. Eyni zamanda statistik {isullar vasitasilo aldo olunan naticalarin
etibarlilig1 vo doqiqliyi qiymstlondirilmisdir. Bu yanagma todqiqatin elmi asasliligini va naticalorin
praktik totbiq imkanlarini tomin edir[5,s. 11].
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Sakil 1. Dondurulmus iiziim gilalorinin mikrostruktur xiisusiyyatlari

Mbanba: Miiallif torafindan tagdim olunmus vizual material asasinda hazirlanmisdr.

Sokil 1-do dondurulmus iliziim gilalorinin daxilinde formalasan buz kristallar1 aydin sokilds
miigahids olunur. Dondurma prosesi naticosinds hiiceyradaxili su kristallasir vo hiiceyra divarlarinin
mexaniki zodolonmasino sobob olur. Bu struktur doyisikliklori sonraki morhslads sironin ¢iximini
artirtr, fenol vo aromatik maddslorin ekstraksiyasini intensivlogdirir vo sorabin keyfiyyot gostori-
cilorinoe miisbot tosir edir.

Sakil 2. Dondurulmus iiziim xammalinin sarab istehsalinda texnoloji emal marhoalalori

Moanba: Miiallif tarafindan hazirlanmis sxematik tasvir.

Sokil 2-do dondurulmus iiziim xammalinin sorab istehsali prosesindo keg¢diyi asas texnoloji
marhalalor ardicil sokildo toqdim olunmusdur: liziimiin yigilmasi vo seg¢ilmosi (1), xammalin
dasinmas1 vo preslonmosi (2), fermentasiya vo yetisma prosesi (3), son mohsulun qablasdirilmasi vo
istehlaka togdim olunmasi (4). Bu morhalolor dondurma texnologiyasinin totbiqi ilo ekstraksiya vo
fermentasiya proseslorinin daha effektiv hoyata keg¢irilmasini tomin edir.
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Sakil 3. Fermentasiya prosesi zamani biokimyavi aktivliyin
laborator vizual tasviri

Moanba: Miiallif tarafindan tagdim olunmus eksperimental
vizual material asasinda hazirlanmisdir.

Saokil 3-do fermentasiya prosesi zamani gorab mohlulunda bag veron aktiv biokimyaovi reaksiyalar
laborator soraitdo oks olunmusdur. Mayalarin tosiri ilo sokorin spirt vo karbon qazina g¢evrilmasi
prosesi miisahido edilir. Dondurulmus {iziim xammalinda bu proses daha intensiv xarakter dasiyur,
clinki hiiceyra strukturlarinin zodslonmasi naticasindo fermentasiya tigiin olgatan sokor vo digor qida
maddolorinin miqdari artir. Bu iso fermentasiya siirotinin yiiksalmasine vo son mohsulun keyfiyyot
gostaricilorinin yaxsilasmasina sabab olur.

Uziim xammalinin biokimyovi torkibi sorabin keyfiyyatinin formalasmasinda asas rol oynayan
fundamental amillardon biridir. Bu torkiba asasan sokoarlar, {izvi tursular, fenol vo aromatik maddalor
daxildir vo onlarin qarsiligh tosiri naticesinds sorabin dad, rong, qoxu vo struktur xiisusiyyatlori
miiayyan olunur. Dondurma texnologiyasinin totbiqi iso bu komponentlorin miqdarina vo ekstraksiya
soviyyasine miithiim tosir gostorir.

[k névbada, iiziimiin osas sokor komponentlori gliikoza vo fruktozadir ki, onlar fermentasiya
prosesinda mayalar torofindon spirto cevrilir. Uziim gilolorindo sokorin miqdar sortdan vo yetisma
doracasindon asili olaraq dayisir. Dondurma prosesi zamani suyun buz kristallarina ¢evrilmosi
noticosindo mohlulda hall olmus maddslorin, o climlodon sokorlorin konsentrasiyasi artir. Bu iso
sirads sokor sixliginin yiliksalmasino sabab olur vo naticads fermentasiya prosesindo daha yiiksok spirt
faizi oldo edilir. Eyni zamanda, hiiceyro strukturlarinin zodolonmasi sokorlorin siroys kecidini
asanlasdirir vo onlarin daha effektiv istifade olunmasina gorait yaradir.

Uzvi tursular — osason tartar (iiziim tursusu) vo malik tursular — sorabin tursuluq saviyyasini va
dad balansini formalasdiran osas komponentlordir. Bu tursular sorabin toravatli dadini tomin etmoklo
yanasi, mikrobioloji sabitlik baximindan da miihiim rol oynayir. Dondurma zamani suyun
kristallagmasi naticasindo tursularin nisbi konsentrasiyasi artir, bu iso sorabin tursuluq gostoricilorinin
yuksolmoasino sobob olur. Bununla belo, bozi hallarda malik tursunun fermentasiya zamani
parcalanmasi (malolaktik fermentasiya) noticosindo tursuluq balanslagdirila bilor. Belaliklo,
dondurma hom tursulugun intensivliyini artirir, hom do onun idars olunmasini daha ¢evik edir[9,s.43].

Fenol birlogsmolori — flavonoidlor, taninlor vo antosianlar — sorabin rongini, strukturunu vo
antioksidant xiisusiyyatlorini miioyyon edon asas maddslordir. Qirmiz1 iziim sortlarinda xiisusilo
yiiksok olan bu birlogsmalor qabiq vo tum hissasinde toplanir. Dondurma prosesi zamani hiiceyra
divarlarinin pargalanmasi naticosindo bu maddaslarin ekstraksiyasi xeyli artir. Noticado sorabin rong
intensivliyi yliksalir, tanin strukturu daha dolgun olur vo mohsulun saxlanma qabiliyyati yaxsilasir.
Bu xiisusile premium seqment gorablarin istehsalinda miihiim {istlinliik hesab olunur.

Aromatik maddolor — esterlor, terpenlor vo digor ugucu birlogsmoalor — sorabin buketini vo sensor
xiisusiyyotlorini formalasdirir. Bu maddslor iizlimiin sort xiisusiyystlorinden va texnoloji
proseslordon asili olaraq doyisir. Dondurma zamani hiiceyro strukturlarinin pozulmasi aromatik
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maddolorin sorbastlogmasini artirir vo onlarin fermentasiya zamani daha aktiv gsokildo formalagsmasina
sabob olur. Bunun naticasinds sorab daha zongin vo kompleks aromatik profilo malik olur.

Dondurma prosesi iizimiin biokimyavi komponentlorine kompleks tosir gdstororak onlarin
konsentrasiyasini vo ekstraksiya soviyyasini artirir. Bu iso hom fermentasiya prosesinin intensiv-
liyino, ham da son mohsulun keyfiyyat gostoricilorine miisbat tasir edir. Belolikls, dondurulmus tiziim
xammalinin istifadosi sorabgiliqda yiiksok keyfiyyatli va forgli sensor xiisusiyyatloro malik mohsul
istehsali Ti¢iin miihiim texnoloji iistiinliik yaradhir.

Iddobiyyat icmah

Dondurulmus {iziim xammalindan sorab istehsali ilo bagli aparilmis todqiqatlar osason
kriyotexnologiyalarin {izlimiin fiziki-kimyovi xiisusiyyatlorino tosirinin dyronilmasine yonalmisdir.
Xarici toadqiqatlarda gosterilir ki, lizimiin dondurulmast hiiceyrs divarlarinin par¢alanmasina sobab
olaraq sokar, fenol vo aromatik maddolorin daha intensiv ekstraksiyasini tomin edir. Xiisusilo “ice
wine” texnologiyasi ¢or¢ivasindo aparilan arasdirmalar bu metodun yiiksok keyfiyyotli vo konsen-
trasiyali sorablarin istehsalinda effektiv oldugunu siibut etmisdir. Bununla yanasi, fermentasiya
prosesinin kinetik xiisusiyyatlori vo aromatik profilin formalasmasi da genis sokildo todqiq
olunmusdur.

Yerli todqgiqatlarda iso osas diqget ononovi sorabgiliq texnologiyalarina vo liziim sortlarinin
xiisusiyyatlorino yonolmis, dondurulmus xammaldan istifado mosolasi nisbston az arasdirilmisdir.
Azarbaycan soraitindo tizlimgiiliiylin genis yayilmasina baxmayaragq, kriyotexnologiyalarin totbiqi ilo
bagl sistemli vo eksperimental asaslandirilmis todqiqatlar moahduddur.

Yerli vo xarici monbolorin miiqayisesi gostorir ki, xarici odobiyyatda dondurulmus {iziim
texnologiyasi1 daha genis vo dorin dyronildiyi halda, yerli todgiqatlarda bu saha hals ilkin marhalo-
dodir. Movcud odobiyyatda osas bosluq dondurma prosesinin fermentasiya kinetikasina, fenol
birlosmalorinin dinamikasina vo son mohsulun keyfiyyot gostoricilorino kompleks tasirinin sistemli
sokildo dyranilmomasidir. Bu baximdan toqdim olunan todgigat homin boslugu aradan qaldirmaga vo
sarabeiligda innovativ yanasmalarin elmi asaslarini genislondirmayas yonslmisdir.

Metodologiya

Bu todqiqatda dondurulmus {iziim xammalindan sorab istehsalinin xiisusiyyotlorini dyronmok
iiclin kompleks metodoloji yanasma totbiq olunmusdur. Analiz vo sintez metodlar1 vasitosilo
dondurma prosesinin iiziimiin fiziki-kimyavi gostoricilorine vo fermentasiya mexanizmlorine tosiri
sistemli sokildo arasdirilmisdir. Miiqayisoli tohlil metodu ilo anonavi (toz9 iizlim) vo dondurulmus
xammaldan aldo olunan garab niimunolorinin keyfiyyat gostaricilori qarsilagdirilmisdir.

Eksperimental iisul ¢or¢ivasindo liziim niimunslori miisyyon temperatur rejiminds dondurulmus,
daha sonra laboratoriya goraitindo fermentasiya prosesi aparilmisdir. Fermentasiya zamani sokor
miqdari, tursuluq, spirt faizi vo fenol birlogsmalarinin dinamikas1 marhalali sokilds dl¢iilmiisdiir. Sldo
olunan naticolorin etibarlilifini qiymotlondirmok {igiin statistik analiz metodlarindan istifads
olunmus, gostaricilar izra orta qiymatlor vo miiqayisali forglor miisyyan edilmisdir. Tatbiq olunan
metodlar todqiqatin elmi osashiligini tomin etmis vo dondurulmus iizim xammalinin sorab
istehsalinda effektivliyini obyektiv sokildo qiymatlondirmays imkan vermisdir.

Tahlil vo miizakira

Todqigat ¢orcivasindo aparilan eksperimental naticolor gostorir ki, dondurulmus liziim xam-
malindan alds olunan garab niimunalori bir sira keyfiyyot gostoricilorine gora ononavi iisulla istehsal
olunan niimunolordon forqlonir. Xiisusilo sokor konsentrasiyasi, fenol birlogsmoalorinin miqdart vo
aromatik komponentlorin intensivliyi dondurulmus xammalda daha yiiksok olmusdur. Bu hal
dondurma zamani hiiceyra divarlarinin zodslonmasi va ekstraksiya prosesinin intensivlosmasi ils izah
olunur.

Cadval 1. 9nanavi vd dondurulmus xammaldan alinan sarabin miiqayisali gostaricilori
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Gostaricilor Inonavi lisul Dondurulmus xammal
Sokar (g/1) 180 210
Spirt (%) 11.5 12.8
Umumi tursuluq (g/1) 6.2 6.8
Fenol maddolori 950 1250
(mg/l)
Rong intensivliyi Orta Yiiksok

Monba: Miidllif torafindon apariimis eksperimental tadgiqatin naticalori asasinda hazirlanmisdur;
malumatlar International Organisation of Vine and Wine metodik gostaricilori va Wine Science:
Principles and Applications asarinda togdim olunan gostoricilor sistemi ilo miiqgayisa olunaraq
timumilasdirilmisdir.

Cadval 1-don goriindiiyii kimi, dondurulmus iiziim xammali fenol maddslorinin vo gsokorin daha
yiiksok saviyyada olmasina sabab olur ki, bu da sorabin ronginin daha tiind vo dadinin daha zongin
olmasina gotirib ¢ixarir.

Natico

Aparilan tadqiqat naticosinde miioyyon edilmisdir ki, dondurulmus {iziim xammalindan gorab
istehsal1 onanovi tisullarla miiqayisads daha yiiksok keyfiyyot gostoricilorino malik mohsul sldo
etmoyo imkan verir. Xiisusilo fenol birlogsmolorinin, sokor konsentrasiyasinin vo aromatik kompo-
nentlorin artmasi sorabin dad, rong vo buket xiisusiyyetlorinin yaxsilagsmasina sobab olmusdur. Bu
naticalor gostarir ki, dondurma prosesi ekstraksiya soviyyasini artiraraq fermentasiya prosesinin daha
effektiv getmoasini tomin edir.

Tadqiqatin garstya qoyulan moagsadloring nail olunmus, dondurulmus iiziim xammalinin sorab
istehsalinda totbiqinin nozari vo eksperimental osaslart asaslandirilmisdir. Eyni zamanda bu texno-
logiyanin fermentasiya kinetikasina vo mohsulun keyfiyyot gostoricilorine tosiri sistemli sokildo
miioyyan edilmisdir.

Praktiki baximdan alds olunan naticalor sarabgiliq miisssisalarinds innovativ texnologiyalarin
totbiqi liglin mithiim ohomiyyot kosb edir. Bu yanasma premium keyfiyyotli sorab istehsalini
genislondira, mohsulun bazar doyarini artira vo istehsal prosesinin somaraliliyini yiiksoldo bilor.

Tovsiya olunur ki, golocok todqiqatlarda dondurma temperaturunun vo miiddstinin optimal-
lagdirilmasi, miixtolif liziim sortlar1 iizra totbiq imkanlarinin dyronilmosi vo sonaye miqyasinda
texnologiyanin iqtisadi effektivliyinin qiymotlondirilmoesi daha genis sokildo aragdirilsin. Bundan
olavo, prosesin avtomatlasdirilmast vo rogomsal nozarst sistemlorinin totbiqi sorab istehsalinda
keyfiyyatin daha da artirilmasina xidmot edo bilor.
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SOC (Tahliikasizlik Omoliyyatlar1 Markazi) xobardarhqglarinin idars edilmasini
tokmillasdirmak ticiin proses optimizasiyasi va yeni siini intellekt
texnologiyalarimin birlikds tatbiqi

Xiilasa

Bildiyimiz kimi, miasir roqemsallasma vo kibertohliikolorin siirotlo saxslondiyi dévrds infor-
masiya aktivlorinin qorunmasi va insidentlors vaxtinda reaksiya verilmasi togkilatlarin dayaniqlilig
iiclin xiisusi aktualliq kosb edir. Bu kontekstdo Tohliikasizlik ©Omaliyyatlar1 Markozlarinds (SOC)
formalagan coxsayli xabardarliglarin idars olunmasi asas problemlordon biri kimi ¢ixis edir, ¢iinki
yliksok hocmdo “sos-kiiyli” (yanlis miisbot) signallar, tokrarlanan hadisolor vo mohdud analitik
resurslar1 operativliyi zoiflodir. Magalodo SOC xabardarliq idarsetmasinin tokmillosdirilmasi iiglin
proseslorin optimallasdirilmasi, is aximlarinin yenidon qurulmasi vo standart omoliyyatlarin
avtomatlasdirilmasi ilo bagl miiasir yanagmalar aragdirilir. Eyni zamanda, masin dyronmosi, tobii dil
emal1 (NLP), anomaliya askarlanmasi vo bdyiik dil modellori kimi yaranmaqda olan siini intellekt
texnologiyalarinin SIEM/EDR manbalarindon daxil olan xabardarliglarin ilkin qiymotlondirmasinda,
prioritetlosdirilmasindo vo kontekstual tohlilinde neco totbiq olundugu miizakiro olunur. Bundan
olavo, SOAR vo orkestrasiya imkanlarinin playbook osasli avtomatik yoxlamalar, kontekst
toplanmasi1 vo insident cavabinin siirotlondirilmosi vasitosilo analitik is yiikiino vo omoliyyat
gostaricilorine (moasalon, MTTR-in azalmasi, yanlis signallarin asagi salinmasi, mohsuldarligin
artmasi) tosiri qeyd edilir. Xabardarliq idarasetmosindo proses optimizasiyast vo Al texnologiyalarinin
totbiginin faydalar1 ilo yanasi, molumat keyfiyysti vo balanssizligi, modelin zamanla zosiflomasi
(model drift), izaholunma toloblori, riskli gorarlarda insan nozaratinin qorunmast kimi ¢atinlik vo
mohdudiyyetlor do tohlil edilir. Umumilikds, moqalo SOC-da xobordarliq axinmin daha somorali
idaro olunmasi {i¢iin proses optimizasiyasi ilo yeni Al texnologiyalarinin sinerjisini vurgulayan,
morhoalali totbiq corgivasi vo qiymotlondirmo meyarlart asasinda toklif vo tovsiyolor togdim edon
sistemli bir aragdirmadir.

Acgar sozlar. SOC, xabardarhq idaraetmasi, proses optimizasiyasi, SIEM, EDR, SOAR, masin
oyranmasi, NLP, anomaliya askarlanmasi, boyiik dil modellori, MTTR .

Combining Process Optimization and New Al Technologies to Improve
SOC (Security Operations Center) Alert Management

Abstract

As we know, in the era of modern digitalization and the rapid diversification of cyber threats,
protecting information assets and responding to incidents in a timely manner is of particular relevance
for the resilience of organizations. In this context, managing the numerous alerts generated in Security
Operations Centers (SOCs) is one of the main problems, since a high volume of “noisy” (false
positive) signals, repetitive events, and limited analytical resources weaken operational efficiency.
The article examines modern approaches to optimizing processes, reorganizing workflows, and
automating standard operations to improve SOC alert management. At the same time, it discusses
how emerging artificial intelligence technologies such as machine learning, natural language
processing (NLP), anomaly detection, and large language models are applied in triaging, prioritizing,
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and contextual analysis of alerts received from SIEM/EDR sources. Additionally, the impact of
SOAR and orchestration capabilities on analytics workloads and operational metrics (e.g., reduced
MTTR, reduced false positives, increased productivity) through playbook-based automated
inspections, context collection, and accelerated incident response is noted. Along with the benefits of
process optimization and Al technologies in alert management, challenges and limitations such as
data quality and imbalance, model drift over time, requirements for validation, and maintaining
human control over risky decisions are also analyzed. Overall, the paper is a systematic study that
highlights the synergy of process optimization with new Al technologies for more efficient alert flow
management in the SOC, and provides suggestions and recommendations based on a phased
implementation framework and evaluation criteria.

Keywords: SOC, alert management, process optimization, SIEM, EDR, SOAR, machine
learning, NLP, anomaly detection, large language models, MTTR.

Codveranue ONTUMHU3ALUH NPOLECCOB H HOBBIX TEXHOJIOTHH HCKYCCTBEHHOI0
HHTEJUICKTA VIS YJIY4YlICHUs YIPABJICHUSA ONOBEIICHUSIMHU B LIECHTPe
OIlepPaTHBHOIO yipasjeHus 0e3zonacHocTsio (SOC).

Pe3rome

Kak u3BecTHO, B 30Xy COBPEMEHHOMN U(POBU3AIUN U CTPEMUTEIBHON JUBEpCUPUKAIIIH KH-
Oepyrpo3 3amura WHQOPMAIMOHHBIX aKTHBOB W CBOEBPEMEHHOE pearnpoBaHHE Ha WHIMICHTHI
UMEIOT oco0oe 3HayYeHHe MMl YCTOWYMBOCTH OpraHu3anuid. B 3TOM KOHTEKcTe ympaBlieHHE
MHOT'OYHCIICHHBIMU OIOBELICHUSMH, T€HEPUPYEMBIMU B LIEHTpPaX ONEPAaTUBHOIO yIpaBieHUs Oe3-
onacHocTbhio (LIOC), siBnsieTcst 0AHOM U3 TNIaBHBIX MPOOJIEM, TOCKOIBKY OOJBIION 00bEM «ITYMHBIX)
(JIO’)KHOIIOJIOKUTENbHBIX) CUTHAJIOB, ITOBTOPSIOIIMECS COOBITHS U OTPAaHUYEHHBIE aHATUTHUYECKHE
peCYpChl CHIDKAIOT OlepanroHHyo 3¢hdexTuBHOCTS. B cTaThe paccMaTpuBaroTCs COBPEMEHHBIE
MOAXO0Jbl K ONTHUMH3ALUMU IPOLIECCOB, pPEOpraHU3alUMy padoYMX IOTOKOB M aBTOMAaTU3alUU
CTaHJAPTHBIX ONepanuil Uil yiydmieHus ynpasieHus onosenieHusmu B 1[OC. OnHoBpeMeHHO
o0cy’KJaeTcsi MIPUMEHEHUE HOBBIX TEXHOJOTUN UCKYCCTBEHHOI'O MHTEIIEKTa, TAKUX KaK MallIMHHOE
oOyueHue, 00padoTka ectecTBeHHOrO si3bika (NLP), oOHapyxkeHre anoManuii 1 O0JbIINE S3bIKOBBIC
MOJIETH, JUIsl COPTUPOBKH, MIPUOPUTU3ALMHN U KOHTEKCTHOI'O aHAJIM3a OMOBEUICHUH, MOCTYMaIOIUX
n3 ucrounukoB SIEM/EDR. Kpome toro, ormeuaercss siussHue SOAR u Bo3MOXHOCTEH
OpPKECTPOBKM Ha aHaJUTHYECKHE padoure Harpy3kd W OIEpallMOHHBbIE IOKa3aTeau (Harpumep,
cokpauienne MTTR, cHukeHHe KOJMYecTBa JIOXKHBIX CpaOaThIBAHWUN, IMOBBILICHHE MPOU3BOAU-
TEJIBHOCTH) 3a CUET aBTOMAaTU3MPOBAHHBIX MPOBEPOK HA OCHOBE CIIEHApHUEB pearupoBaHus, cOopa
KOHTEKCTa M YCKOPEHHOT'0 pearupoBaHusl Ha UHUUAEHTHI. Hapsiy ¢ mpenMyIiecTBaMy ONTUMU3alMH
nporeccoB U TexHosoruit I B ynpaBieHuu OMOBEIIEHUSIMH, aHATU3UPYIOTCS TakKe MpoOIeMbl U
OTpaHMYEHUS, TaKHE KaK KauecTBO M JIUCOANaHC JaHHBIX, Apeild MOJenu ¢ TEUEHUEM BpPEMEHH,
TpeOOBaHMUS K BaJIMJIALIMK U COXPAHEHHUE YEJIOBEUECKOr0 KOHTPOJIS Ha/l PUCKOBAHHBIMU PEIICHUSMHU.
B uenoM, cratbst mpeacraBisieT coOON CHUCTEMATUYECKOE MCCIE0BaHUE, KOTOPOE MOTYEPKUBAET
CHHEPTUIO0 ONTUMH3AIMU IPOLECCOB C HOBBIMU TexHojorusimu UMW mns Gonee sddexTuBHOTO
yopasieHuss motokoMm omnosemeHudt B SOC u mpeanaraer NpeUIoKEeHUsT U PEeKOMEHJalluH,
OCHOBAHHBIE Ha MIO3TAITHON CTPYKTYpPE BHEAPEHUS U KPUTEPHUAX OLIEHKU.

Knroueewvie cnosa. SOC, ynpasnenue onosewenuamu, onmumuzayus npoyeccos, SIEM, EDR,
SOAR, mawunnoe obyuenue, NLP, obHapyscenue anomanuil, boarvuiue szvikogvle mooenu, MTTR.

Giris
Miiasir dovrdo roqomsal transformasiya proseslori siirotlondikco, kibertohliikosizlik infra-

strukturunun shomiyyasti do buna miitonasib olaraq artmaqdadir. Hor giin milyonlarla cihaz, server,
sobako elementi vo bulud xidmetlorindon yaranan loq axinlar1 Tohliikesizlik ©moliyyatlar
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Maoarkazlarinin (SOC) tizarina bdyiik analiz yiikii qoyur. Todqiqatlar gostarir ki, tipik bir SOC analitiki
gilindolik orta hesabla 1.000-don ¢ox xobordarligla tizlosir, bunlarin iso bdylik oksoriyyeti yanlis
miisbot (false positive) signallardir (1).

Bu voziyyat bir sira ciddi problemlora yol agir: analitik yorgunlugu (alert fatigue), real
tohdidlorin gecikmo ilo askar edilmasi, amoliyyat xarclorinin artmasi vo kadr resurslarinin geyri-
somarali istifadasi. Belo soraitdo ononovi, ol amoyino dayanan xobordarliq idarsetmasi yanagsmalari
0z aktualligimi itirmis, avtomatlagdirma vo siini intellekt texnologiyalarina asaslanan yeni hallorin
totbiqi zoruri hala golmisdir.

Maogalonin mogsadi SOC-da xabardarliq idarsetmasinin miiasir ¢agiriglarini sistematik sokildo
analiz etmok, proses optimizasiyasi metodlarini nozordon kecgirmok, AI/ML texnologiyalarinin bu
sahadoki totbiq imkanlarini qiymatlondirmak vo praktiki tovsiyslor hazirlamaqdir. Aragdirma hom
nozori, hom do totbiqi aspektlori ohato edir.

SOC-un Strukturu vo Funksiyalari. Tohliikesizlik ©maliyyatlar1 Moarkezi (SOC - Security
Operations Center) bir toskilatin kibertohliikasizlik hadisolorini real vaxt rejimindo monitoring edan,
askar edon, arasdiran vo onlara cavab veran ixtisaslagsmis bir b6lmo vo ya xidmotdir. SOC-un asas
funksional komponentlori asagidakilardir:

Hadiso askarlama vo monitoring: SIEM, IDS/IPS, EDR sistemlorindon toplanan molumatlarin
fasilasiz izlanmasi;

[lkin giymotlondirmo va prioritetlosdirma: daxil olan xobardarliglarin hocm, ciddilik deracasi vo
konteksto gors siralanmast;

Insident cavabi: askar edilmis hadisolorin arasdirilmasi, aradan qaldirilmasi;

Kibertohdid molumatlarinin inteqrasiyasi: xarici tohdid molumatlarinin (threat intelligence
feeds) daxili molumatlara totbiqi;

Hesabatliliq vo uygunluq: miivafiq standartlar (ISO 27001, NIST, PCI DSS) ¢ar¢ivasinds
hesabatlarin hazirlanmasi.

SOC-lar adaton ii¢ pillali (Tier 1, Tier 2, Tier 3) iyerarxik model tizra foaliyyot gostorir. Tier 1
analitiklori ilkin qiymotlondirma vo rutin filtrlomonin, Tier 2 miitoxassislori daha dorin
aragdirmalarin, Tier 3 ekspertlori iso miirokkab insidentlorin idaroesinin vo proaktiv axtarigin (threat
hunting) tizorindadir (2).

Xobordarliq Idarosetmasinin Osas Problemlori. Miiasir SOC miihitlorinin {izlosdiyi baslica
cagirislar asagidaki kateqoriyalara boliiniir:

Hocm problemi: Sobaka dl¢tistindon asili olaraq, bir SOC giindalik on minlarls xobardarliq qobul
eda bilor. Bu hocmi insan resurslar ilo effektiv sokilde idars etmok praktik olaraq miimkiin deyil.
Verizon 2023 DBIR hesabatina goro, orta 6l¢iilii bir miiassisonin SOC-u ayliq 100.000-don ¢ox
xabardarliq geydo alir.

Yanlis miisbat siqnallarin yiiksok nisbati: Todqiqatlar gostorir ki, SOC xabardarliglarinin 40%-
don 90%-5 godor hissasi yanlis miisbot signallardir. Bu, analitiklorin asl tohdidlere konsentrasiya
imkanmi ciddi mohdudlasdirir. Analitik yorgunlugu (alert fatigue) adlanan bu fenomen zamanla
haqiqi insidentlorin do diqqstsiz qalmasina sabab ola bilar (4).

Kontekst ¢atigmazligi: Ayri-ayr1 xobardarliqlar cox zaman lazimi kontekstdon mohrum sokildo
togdim olunur. Analitik bir xabordarligin kritik mi, yoxsa rutin bir hal m1 oldugunu miisyyan-
logdirmak ii¢lin bir ne¢o sistemdon slavo molumat toplamaq macburiyyetindadir.

Kadr catismazligi: Kibertohliikasizlik sahasindoki ixtisasli miitoxassislor lizro global miqyasda
ciddi catismazliq mdvcuddur. ISC? hesabatina goro, 2023-cii ildo diinyada 3,4 milyon kiber-
tohliikosizlik miitoxassisinin ¢atismazligi qeydo alinmisgdir (5).

Proses optimallasdirmasi yanasmalari

Is Axinlarinin Yenidon Qurulmasi. SOC omoliyyatlarinin somoroliliyini artirmagq {iciin proses
optimizasiyasi ilk atilacaq addimdir. Bu sahada totbiq olunan baslica metodologiyalar asagidakilardir:

Lean metodologiyas1 SOC-larda aradan qaldirilmali israflar1 (muda) miisyyanlosdirmok {iciin
genis istifado olunur. Bunlara dublikat aragdirmalar, standartlasdirilmamis prosedurlar vo gecikmis
kommunikasiya daxildir. Xabordarliq marhoalosini standartlasdirmaq, cavab playbook-larim
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mioyyanlogdirmok vo ilkin qiymatlondirms meyarlarimi aydin sokildo toyin etmok proses
optimizasiyasinin asasini toskil edir (6).

Hadiso Prioritetlogdirmo Matrisi: Risk asasli prioritetlogdirmo {i¢iin xobardarliglar iki 6lgiit iizro
qiymatlondirilir - tosir potensiali (varhigin kritikliyi, moxfiliyin pozulmasi ehtimali) vo etibarliliq
(signalin dogrulugu, monbonin keyfiyyati). Bu matrisi avtomatik totbiq etmok analitiklorin yalniz
yluksok prioritetli hallara fokuslanmasini tomin edir.

Playbook Standartlagdirmasi: Miixtolif hadiso novlori iiclin otrafli addim-addim prosedurlar
(playbook-lar) hazirlamaq hom cavab miiddstini azaldir, hom do yeni analitiklorin adaptasiyasini
stirotlondirir. Standartlagdirilmis playbook-lar eyni zamanda SOAR sistemlorinin avtomatlagsdirma
osasini toskil edir.

SOAR Texnologiyalar1 ilo Avtomatlagdirma. SOAR (Security Orchestration, Automation and
Response) platformalart SOC-da proses optimizasiyasinin texniki siitununu toskil edir. SOAR
sistemlorinin osas imkanlar1 bunlardir:

Miixtolif tohliikesizlik alotlorinin (SIEM, EDR, firewall, threat intelligence platformalar1) vahid
interfeys altinda birlosdirilmasi;

Tez-tez tokrarlanan aragdirma addimlariin (IP sorgusu, hash yoxlamasi, istifadagi tarix¢osinin
¢okilmasi) avtomatik icrasi;

Xabordarliq kontekstinin zonginlogsdirilmasi (enrichment) - xarici tohdid molumatlar1 ilo
avtomatik korrelasiya;

Avtomatik cavab horokatlorinin icrasi - siibhali cihazin sobokodon konarlasdirilmasi, hesabin
bloklanmasi;

Insident sanodlosmosinin avtomatik yaradilmasi.

Tadqiqatlar gostorir ki, SOAR totbiqi orta hesabla MTTR-i (Mean Time to Respond) 85%-o
qador azalda, analitik is yiikiinii iso 70%-o qador yiingiillogdirs bilor (7). Lakin SOAR-1n effektivliyi
keyfiyyatli playbook-larin mévcudlugundan va sistemlor arasi inteqrasiyanin diizgiin qurulmasindan
birbasa asilidir.

Siini intellekt texnologiyalarinin tatbiqi

Magin Oyronmosi Osasli Anomaliya Askarlanmasi. Masin dyronmasi (ML) SOC xabordarliq
idarsetmasini kokiindon dayisdirms potensialina malik bir texnologiyadir. ML modellorinin bu
sahadaki tatbiq istiqamatlori agagidakilardir:

UEBA (User and Entity Behavior Analytics): Istifadogi vo qurgularin normal davranis profilini
Ooyronon ML modellari, bu profillordon konarlagmalar1 (anomaliyalari) avtomatik askar edo bilir.
Masalan, bir istifadoginin i saatlarindan konarda giris cohdlori, qeyri-adi fayllarin yiiklonmasi kimi
anomaliyalar ML vasitasilo daha yiiksok daqiqliklo miisyyonlosdirilir (8).

Korrelyasiya modellori: Miixtalif monbalordan (firewall, DNS, e-pogt, endpoint) galon signallari
bir-biri ils slagalondiron ML modellari ayri-ayriliqda siibhasiz goriinon hadisalorin birlikdo bir hiicum
zoncirini (kill chain) togkil etdiyini miioyyon eds bilir. Bu yanasma xiisusilo APT (Advanced
Persistent Threat) kimi gizli hiicumlarin askarlanmasinda effektivdir.

Xabordarliq prioritetlogsdirmosi tiglin ML: Tarixi insident molumatlar1 asasinda Oyradilmis
modellar yeni xabardarliqlarin ciddilik doracesini prognozlasdira, yanlis miisbot olma ehtimalini
qiymatlondirs bilar. Bu, analitiklorin diggatini haqigaton vacib hadisalors yonaltmays komak edir.

Tobii Dil Emali (NLP) Tatbiqlori. NLP texnologiyalart SOC-da bir ne¢o vacib funksiyaya xidmaot
edir:

Loq analizi: Strukturlasdirilmamis loq molumatlarindan semantik anlam ¢ixarmaq, loglardak:
insan torafindon yazilmis mesajlar1 vo ya xota kodlarini kontekstual olaraq basa diismok NLP-nin asas
imkanlarindandir. Bu, xiisusilo bdyikk hocmli loq axinlarinda anomal dil niimunalorinin
askarlanmasinda faydalidir.

Threat intelligence emali: Kibertohdid hesabatlari, OSINT monbolori, dark web forumlar: kimi
motn malumatlarindan avtomatik olaraq monali kesfiyyat molumatlarinin (I0C-lar, TTPS, zororli
program adlar1) ¢ixarilmasinda NLP miihiim rol oynayir.
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Insident hesabatlarinin avtomatik yaradilmasi: Arasdirma prosesini avtomatik izloyon NLP
sistemlori insident sonunda otrafli hesabatin avtomatik hazirlanmasini tomin eds biler, bu isa
analitiklorin sonadlosmo yiikiinii xeyli azaldir.

Boyiik Dil Modellori (LLM) ilo Yeni Imkanlar. GPT sinifli boyiik dil modellori (LLM) SOC
omoliyyatlarina tamamilo yeni bir perspektiv gotirir. LLM-lorin bu sahadoki osas totbigetma
istiqgamotlori bunlardir:

Analitik komokeisi: LLM-lor analitike xobordarligin tohlilini sado dillo izah eds, siibhali
foaliyyotin miimkiin texnikalarint (MITRE ATT&CK c¢or¢ivosine uygun olaraq) miioyyonlosdira,
novboti aragdirma addimlarini tovsiys edo bilor. Bu, xiisusilo Tier 1 analitiklori tigiin boyiik dostok
demakdir.

Playbook generasiyasi: LLM-lor yeni hadiss ndvleri {igiin ilkin playbook-lar yarada, mévcud
playbook-lar1 aktuallagdira bilor. Bu, SOC proseslarinin dinamik miihito daha siiratli uygunlagmasini
tomin edir.

SOC-xiisusi sorgu dili (query) generasiyasi: Analitik natural dilds bir sual yazdigda (masoalon,
"son 24 saatda hans1 daxili hostlar xarici C2 serverlari ilo olaqe saxlayib?"), LLM bunu avtomatik
olaraq SIEM-in sorgu dilins (SPL, KQL, Sigma) ¢evira bilar (9).

Lakin LLM-lorin totbiginde diqqet edilmoli magamlar da mdvcuddur: halliisinasiya (yanlis
molumat generasiyasi) riski, moxfi molumatlarin modelin miihitinoe sizmas1 tohliikasi, habelo kritik
tohliikasizlik gorarlarinda insan nazaratinin qorunmasi zorurati bunlarin baginda galir.

Tatbiq c¢org¢ivasi va qiymoatlondirmo meyarlarn

Morhalali Totbiq Modeli. SOC-da xabordarliq idaroetmasinin tokmillogdirilmasi ligiin morhalali
yanasma tovsiya olunur:

I moarhals - Qiymatlondirma (1-2 ay): Mdvcud xabardarliq hacminin, yanlis miisbat nisbatinin,
MTTR-in vo analitik is yiikiinlin 6l¢lilmasi; asas proses zaifliklorinin miioyyanlosdirilmasi; texniki
borcun (technical debt) qiymatlondirilmasi.

II morholo - Proses optimizasiyast (2-4 ay): Xobordarliq morholosinin meyarlarinin
standartlasdirilmasi; hadiso kateqoriyalari tizra playbook-larin hazirlanmasi; SOAR platformasinin
secilmasi vo birinci partiya inteqrasiyalarinin qurulmasi; rutin, asagi riskli xebordarliglar {iglin
avtomatik qaydalarin miisyyonlosdirilmasi.

III morhoalo - AI/ML inteqrasiyast (4-8 ay): Tarixi molumatlar osasinda anomaliya askarlama
modelinin 6yradilmasi; UEBA imkanlarinin aktivlesdirilmasi; LLM asash analitik kdmokgisinin pilot
totbiqi; NLP osasli threat intelligence toplamanin qurulmast.

IV morhals - Optimizasiya vo genislonmo (davamli): Model performansinin daimi monitoringi;
model drift-nin agkarlanmasi vo modellarin yenilonmasi; yeni texnologiyalarin izlonmosi; komanda
bacariglarinin inkisafi.

Osas Performans Gostoricilori (KPI). SOC xobardarliq idareetmasinin samorsliliyini qiymaot-
londirmak tiigiin asagidaki asas gostaricilor izlonmalidir:

* MTTR (Mean Time to Respond) - orta cavab miiddsti; miimkiin hadof: 50-70% azalma;

* MTTD (Mean Time to Detect) - agkarlama miiddati; miimkiin hadaf: 40-60% azalma;

* Yanlis miisbat nisbati - miimkiin hadof: 50-80% azalma;

* Analitik bagina emal edilon xobardarliq say1 - miimkiin hadaf: 2-3 dofs artim;

* Qagirilmis insidentlor (missed detections) - miimkiin hodof: sifira yaxinlagma;

Catinliklor vo mahdudiyyatlor. Proses optimizasiyasi vo Al texnologiyalarinin SOC-a inteq-
rasiyas1 bir sira ciddi ¢agirislari 6zii ilo gotirir:

Molumat keyfiyysti vo balanssizligi: ML modellarinin effektivliyi birbasa 6yrotmo malumatla-
rinin keyfiyyoting baghdir. SOC miihitlorindoki melumatlar ¢ox zaman balanssiz, natamam vo ya
diizgiin etiketlonmomis olur. Bu, modelin 6yronma prosesini ¢otinlosdirir.

Model drift problemi: Kibertohdid landsafti daim dayisir - yeni hiicum texnikalari, sifir giinliik
(zero-day) zaifliklor, yeni konfiqurasiyalar meydana ¢ixir. Sabit bir modelin zamanla doqiqliyi asag1
diistir (model drift). Bu problemi hall etmok {i¢iin daimi yenidon dyroma (retraining) proseslori
qurulmalidir.
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Izaholunma (explainability) taloblori: Coxlu parametrli "qara qutu” (black box) ML modellarinin
verdiyi gorarlar1 insan analitiklorine izah etmok ¢ox zaman ¢otin olur. Analitiklor yalniz bir skoru
deyil, gorarin osaslandigi konkret olamotlori (features) gormok istoyir. XAI (Explainable AI)
yanasmalar1 bu problemi qismon hall etsa do, saho halo inkisaf morholasindadir (10).

Insan nozaratinin qorunmasi: Yiiksok riskli qorarlarda (bir hostun sobokadon kenarlasdiriimasi,
hesabin bloklanmasi) tam avtomatlasdirma yanlis miisbot halda ciddi emsliyyat problemlorino yol
aca bilor. Belo hallarda insan tosdiqini talob edon hibrid model tovsiys olunur.

Moaxfilik vo tohliikasizlik: LLM-lordon istifado edorkon moxfi xobordarliq molumatlarinin, IP
iinvanlarin, istifadag¢i adlarmin xarici modellora gondorilmosi moxfilik riski yaradir. Yerli (on-
premise) yerlosdirilmis modellor bu riski azaltsa da, hesablama xorclorini artirir.

Noatica

Bu todqgiqat gostorir ki, SOC-da xobardarliq idaroetmasinin tokmillogdirilmasi heg bir tok bir
texnologiya vo ya metodik doyisikliklo oldo edilo bilmoz. Osasli notico o demokdir ki, proses
optimizasiyasi ilo Al texnologiyalarinin sinerjisi SOC-un omaliyyat yetkinliyini keyfiyyatco yeni bir
saviyyaye ¢ixarmaq potensialina malikdir.

Todqiqgat asasinda asagidaki tovsiyalor irali siirtiliir:

Birinci olaraq, hor hansi texniki investisiya etmozdon ovval mdvcud proseslorin hortorafli
auditini aparmaq; prosesin zoif halgalarin1 miioyyonlosdirmak; playbook-lari standartlasdirmaq
vacibdir. Texnologiya kéhno proseslorin iizorindon qurulanda ancaq onlar1 avtomatlasdirir.

Ikinci olaraq, SOAR tatbiqini prioritet kimi miiayyanlosdirmok tdvsiya olunur. SOAR, dyratmo
moalumatlarina ehtiyac duymadan dorhal effekt vers bilon bir texnologiyadir. Ilkin avtomatlasdirma
ssenarisi kimi asag riskli, yliksok hocmli xobardarliq kateqoriyalar1 (moasalon, AV xabordarliglari,
rutin port skanetmo) se¢ilmolidir.

Ucgiincii olaraq, ML modellori iigiin tarixi molumatlarin etiketlonmosine vaxtinda baslamaq
lazimdir. Analitiklor ilkin qiymetlondirma gorarlarini qeyds aldigca, bu molumatlar golocok modelin
Oyrama bazasini togkil edocok. Bu investisiya zamanla ¢ox bdyiik miisbot tosir veracokdir.

Dérdiincii olaraq, LLM tatbiqini pilotla baslamaq, daha sonra genislotmok tdvsiya olunur. Ilk
morhalode LLM-ni yalniz analitiko kodmokgi olaraq (copilot) totbiq etmok, kritik qorarlarda homiso
insan nazaratini qorumaq maslahatdir.

Besinci olaraq, siini intellekt sistemlorinin etibarliligimi vo diizgilinliiylinii daimi monitorinq
etmok, model drift-ni agkarlamaq ti¢iin avtomatik alarmlar qurmaq vacibdir.

Natico olaraq, kibertohliikesizlik miidafiasi texnoloji iroliloyisi oks etdiron hiicum metodlarina
qars1 durmagq ti¢iin yalniz adaptiv, dyranan va siini intellektls giiclondirimis SOC-lar effektiv ola bilor.
Bu transformasiya na qiymotsiz bir investisiyadir, na do bir gecolik bir doyisiklik. Bu, miiasir
toskilatlarin kibertshliikosizlik dayanigliligimin vacib sortidir.

Idabiyyat

—

Verizon. (2023). Data Breach Investigations Report. Verizon Business.
2. Muniz, J., Mclntyre, G., AlFardan, N. (2015). Security Operations Center: Building, Operating,
and Maintaining your SOC. Cisco Press.

3. SANS Institute. (2023). 2023 SOC Survey. SANS Technology Institute.

4. Operant Networks. (2022). The Alert Fatigue Report: How Alert Overload is Impacting SOC
Teams.

5. ISC2 (2023). Cybersecurity Workforce Study. ISC? Research.

6. Panetta, K. (2019). Gartner Top 10 Security Projects for 2019. Gartner Inc.

7. Gartner. (2022). Market Guide for Security Orchestration, Automation and Response Solutions.

Gartner Research.
8. Exabeam. (2023). State of the SOC Report 2023. Exabeam Inc.

92



ELM VO INNOVASiYA Beynolxalq Elmi Jurnal. 2026 / Xiisusi Buraxihs / 87-93
SCIENCE AND INNOVATION International Scientific Journal. 2026 / Special Issue / 87-93

9. Microsoft. (2023). Security Copilot: Empowering defenders at the speed of AI. Microsoft
Security Blog.

10. Doshi-Velez, F., Kim, B. (2017). Towards a Rigorous Science of Interpretable Machine
Learning. arXiv:1702.08608.

11. Behl, A., Behl, K. (2017). Cybersecurity and Cyberwar: What Everyone Needs to Know. Oxford
University Press.

12. Shackleford, D. (2015). Security Operations Centers: Building, Operating, and Maintaining Y our
SOC.

93



ICINDOKILOR

Cavidan Quluyev

Birbasa marketinqdo miiasir trendlor vo innovativ yanasmalar ...........cccceeeeeereiieeriiieeniiee e 4
Elbay Rasulzadd

Miinaqisodon sonraki soraitdo igtisadi dayaniqliligin ohomiyyoti .......ccceecveevciieeiiieeeiie e, 8
Urfan Olizado

Rogomsal sonadlorin saxtalagdirilmasinin agkarlanmasinda stini intellektin rolu .............c......c..... 12
Kamran Mommadov

Idman obyektlorinda istifade somaraliliyinin qiymatlondirilmosi: Data osasli yanasma .................. 17

Sevinc Mommadzadas
Estetik stomatologiyada botulinum toksininin totbiqi: gummy smile vo perioral disbalansin

KOTTEKSTIYAST ..eviieiiieeiiietieeite ettt ettt ettt e bt e e b e e beestaeeaseessaeesbeessseenseessseenseessnesnseensseenseensnas 25
Ismayil Abdullayev

Miihasibatligda beynalxalq standartlarin (IFRS) totbiqi .......cccvveeiieiiieiiiiiicieeeee e, 30
Urfan Olizads

Saxta imzalarin askarlanmasi ti¢iin siini intellekt yanagmalart ...........ccoocovevvievienieinieeniieeieesie e 38
Nargiz Baxish

Yumurtaliq xar¢angi ils alagali molekulyar yollarin tonzimlonmasinds mikroRNT-nin rolu .......... 43
Elgiin Sadiqov

Sintetik yuyucu vasitalorin (SY V) tohliikasizliyinin tomin edilmasi istiqamotlori ..........cccceceevueenee. 49
Ismayil Abdullayev

Rogomsallagma soraitinds kapitalin ugotu, auditi vo tohlilinin aktual problemlari ............ccccu...... 54
Nilufar Gadimalieva

Alfred Thayer Mahan And The Atlanticist Reinterpretation Of Anglo-American Relations ........... 62

Nigar Fakhim Gamari Namin
From Text to Image: Cinematic Strategies and Narrative Transformations in

Modern and Postmodern Adaptations of The Tragedy of Hamlet, Prince of Denmark .................... 67
Naila Ibadova
Linguistic Politeness in the Selected Works of Jonathan Swift ...........cccooviiiiiiniiniinie 74

Mehriban Quluzadas
Dondurulmus tiziim xammalindan sorab istehsalinin nazari asaslar1 vo texnoloji

xiisusiyyotlorinin eksperimental tadqiql ......veeerveeeiiieeiiieeiee e e e 80
Farid Abdullazads

SOC (Toshliikasizlik ©maliyyatlart Markozi) xobordarliglarinin idars edilmasini tokmillosdirmoak
ticiin proses optimizasiyasi vo yeni siini intellekt texnologiyalarinin birlikds totbiqi .......cccceeeeeee. 87

94



Imzaland1: 21.04.2026
Cap tarixi: 29.04.2026
Kagiz formati: 60x84, 1/8
H/n hocmi: 12 ¢.v.






