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MAHMUD KASGARININ “DiVANI LUGOT iT-TURK” 9SORi VO
AZORBAYCAN DILi

Sevinc Sadiqova
https://orcid.org/0000-0001-8720-3262

Xiilasa. Tiirk dillorina, onlarin oyranilmasina digqat vo maraq arab olkalorinda halo salcug
tiirklorinin xilafaot arazilorino aximindan xeyli avval vardi, bu, toxminan IX asra tasadiif edir. Bu
dovrda demak olar ki, biitiin siyasi hakimiyyati alo kecirmis tiirk horbi sarkardalorinin doviati idara
isinda niifuzu giindon-giina artdigi iiciin, arablor tiirk dilini oyranmak macburiyyati qarsisinda
qaldilar. Mongollarin istilas1 dovriinda tiirklorin kiitlovi sakildo qarba kégui, mamliik sultanlarina
maxsus yerlorda onlarin saymmin giindon-giino artimi tiirk dilinin oyronilmasina maragt xeyli
daracada artirmisdi. Bununla alagadar olaraq, arablorin tiirk dilini oyronmoasi iigiin liigatlorin,
dorsliklorin yazilmasina ehtiyac yaranmisdi. Bu igin asasi XI asrda Mahmud Kasgari torafindon
qoyulmugdu. Mahmud Kasgarinin XI asrda iimumtiirk adabi dilinin asas manbalarindan biri hesab
edilon “Divani liigat it-tiirk” asarini yazmasi tiirkologiya ticiin boyiik bir marhalanin baslangici
olmagqla baraboar, diinya dil¢iliyinda dillarin miigayisali tadqiqinin do asasini goydu.

Mahmud Kasgarinin “Divani lugat it-tiirk” asari va Azorbaycan dili movzusunun arasdiriimasi,
burda tahlil edilan leksik vahidlarin tiirk dillori va dialektlarinds do islonmasi “tiirk dillorinin gadim
va indiki vaziyyatinin timumi tokamiil xiisusiyyatlorini, ¢oxsayl linqvistik hadisalori va faktlar: askar
etmak miiasir tiirkologiyanin qarsisinda duran vacib va aktual problemlardon biridir”. Tiirk
xalglarimin “tarixlori, madaniyyatlori ortaq bir kéka malik oldugu kimi, dillori va ya dialekt va
sivalori da eyni koka asaslanmir”. Qohum tiirk dillarinin dialekt va sivalorinin miiqayisali aspektda
tadqiq edilmasi dil¢ilik elminin prioritet masalalarindandir.

Leksik vahidlorin miiqayisa olunma prosesi tiirk dillavinin zanginliyini iiza ¢ixarmaq, buradaki
oxsar va farqli cahatlori tadqiq etmak magsadini qarsisina qoyur ki, Mahmud Kasgarlinin asari do
bu baximdan miistasna ahamiyyato malikdir. Bu baximdan Azorbaycan dilinin sivalarindaki dil
faktlart “Azarbaycan dilinin miixtalif aspektlardan oyranilmasi isinda tadqiqatcilara zongin faktlar
verir”. Bu sahads bundan sonra da sistemli arasdirmalarin aparilmas zaruridir.

Acar sozlar: tiirk dillori, tiirkologiya, Azarbaycan dili, liigat, Mahmud Kagsgari

Azorbaycan Dovlot Pedaqoji Universiteti, filologiya iizro falsofo doktoru, dosent, Baki, Azorbaycan
Masul miisllif. E-pogct: sevincsadigova@gmail.com
Daxil oldu: 01 aprel 2026; Qabul edildi: 12 iyul 2026; Onlayn dorc edildi: 30 sentyabr 2026

MAHMUD KASHGARI'S "DIVANI-LUGAT IT-TURK" AND THE AZERBAIJAN
LANGUAGE

Sevinj Sadigova
https://orcid.org/0000-0001-8720-3262

Abstract. Attention and interest in Turkic languages and their study existed in Arab countries long
before the influx of Seljuk Turks into the territory of the caliphate, which coincides with
approximately the 9th century. During this period, the influence of Turkish military leaders in state
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affairs increased every day, seizing almost all political power into their hands, so the Arabs were
forced to study the Turkish language.

During the period of the Mongol invasion, the massive migration of the Turks to the west, with
every day an increase in their numbers on the lands that belonged to the Mamluk sultans,
significantly increased interest in the study of the Turkish language. In this regard, there was a need
to write dictionaries and textbooks for Arabs to learn the Turkish language. The foundation of this
work was laid by Mahmud Kashgari in the 11th century. In the 11th century, Mahmud Kashgari's
writing of the "Divani dictionary It-Turk”, which is considered one of the main sources of the
literary language of the All-Turk, was the beginning of a great stage for Turkology and also laid the
foundation for the comparative study of languages in world linguistics.

Mahmud Kashgari's work "Divani Lughat it-Turk” and the study of the subject of the Azerbaijani
language, the development of the lexical units analyzed here in Turkish languages and dialects,
"revealing the general evolutionary features of the ancient and current state of the Turkic
languages, numerous linguistic phenomena and facts is one of the important and urgent problems
facing modern Turkology". "History and culture of the Turkic peoples have a common root, and
their languages or dialects and dialects are also based on the same root." Studying the dialects and
accents of related Turkic languages in a comparative aspect is one of the priority issues of
linguistics.

The process of comparing lexical units aims to reveal the richness of Turkish languages, to study
the similarities and differences, and the work of Mahmud Kashgarli is of exceptional importance in
this regard. From this point of view, the language facts in the dialects of the Azerbaijani language
"provide researchers with rich facts in the study of the Azerbaijani language from various aspects."
1t is necessary to carry out systematic research in this field.

Keywords: turkic languages, turkology, Azerbaijani language, dictionary, Mahmud Kashgari
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Giris

Tiirk dilloring, onlarin dyronilmesine diqqet vo maraq orab Olkalorinde halo solcuq tiirklorinin
xilafot arazilorine axinindan xeyli avval vardi, bu, toxminon IX osro tesadiif edir. Bu dovrdo demok
olar ki, biitiin siyasi hakimiyyati alo kegirmis tiirk horbi sorkardolorinin dovlsti idars isinds niifuzu
giindon-glino artdig1 tclin, orablor tlirk dilini dyronmok macburiyyati qarsisinda qaldilar.
Mongollarin istilast dovriindo tiirklorin kiitlovi sokildo gorbo kogii, momliik sultanlarina moxsus
yerlordo onlarin saymin glindon-giine artimu tiirk dilinin dyronilmasine maragi xeyli doracods
artirmisdi.

Bu isin osas1t XI osrdo Mahmud Kasgari torofindon qoyulmusdu, lakin XIII-XIV osrlords xiisusi
viisat aldi. Belo ki, XIII osrin sonu, XIV oasrin ovvallorindo tiirk dilinin miixtolif lLigotlori vo
grammatika kitablar1 yazildi ki, bu, oroblorin tiirk dilini rahat vo asan dyronmosi ii¢lin edilmisdi.
Tiirk dilinin mamliiklor dovletindas yiiksak niifuza malik olmasinin bir cshati do bu idi ki: “Mongqol
istilasina godor xilafotds yayilan tiirk dilindo tiirkmon dil iinstirlori osas rol oynadig1 halda, sonralar
qipcaqglarin arob xilafotine axininin giliclonmaosi ilo bagli olaraq bu dilde qipcaq dili {insiirlori daha
da giiclondi va artdi. Buna xilafotin Qiz1l Orda dovlati ilo diplomatik slagslerinin miivaffaqiyyatli
inkisafi da xeyli tokan verdi” (©bu Hayyan, 1992, s. 3—4). Qeyd etdiyimiz kimi, bu prosesin asasint
tirkologiyanin bahadir1 adladirilan Mahmud Kasgari qoymusdu.
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Bels ki, XI osrdo timumtiirk adobi dili, N.Xudiyevin (Xudiyev, 2015, s. 84) da geyd etdiyi kimi,
daha siiratlo islam keyfiyyotlorini gobul edir, arob vo bunun ardinca fars dillorindon {imumeon tiirk
dillorino sdzlor, qrammatik modellor kecir, lakin bu tosir tiirk odobi dillorini timumxalq
istinadgahindan mohrum edo bilmirdi. XI osr, hotta daha sonralar XIII-XIV osrloro aid Sorq
filologlarinin esorlorinde do, konkret olaraq Mahmud Kasgarinin “Divanii-liigat-it tlirk”, 9Sbu
Hoyyanin “Kitab ol idrak li-lisan ol-otrak”, “Ot-tohfot liz-zokiyyo fil-liigat-it-tiirkiyys” vo b.
osorlorda tilirklor haqqinda, onlarin dili haqqinda, bu dilin xiisusiyyatlori haqqinda kifayst qoder

molumatlar vardir ki, homin molumatlarin todqiq edilmaosi tiirkoloji arasdirmalar {iclin ohomiyyat
kasb edir.

Qeyd edok ki, bu liigatlorin meydana ¢ixmasi tarixi zoruratden irali galmisdir, bu prosesi T.Haciyev
belo xarakterizo etmisdir: “Islamin qobulu il tiirklor vo orablor arasinda ikitorofli — tiirk-arob vo
orab-tiirk miinasibatlori yaranir. Tabii ki, bu miinasibatlor qarsiliqli anlagma tizerinde qurulmal idi.
Bu siyasi-tarixi tolobat tlirklordo orobcoys vo arablords tiirkcoays meyil dogurur. Bu qarsiligli maraq
onlarin garsisinda bir-birinin dilini dyronmak ehtiyac1 yaradir. Homin ehtiyact 6domok ti¢lin dil
osarlori, grammatikalar, liigatlor yazilmali idi” (Haciyev, 2012, s. 172).

Metodlar

Mogqaloado dilgiliyin tasviri, tarixi-miiqayisali, etimoloji, tohlil metodlarindan istifado olunmusdur.
Bu metodlar vasitosilo dil faktlar1 garsilasdirilmis, ortaq vo forqli xiisusiyyotlori miioyyanlos-
dirilmisdir.

Noaticalar

Bu prosesin naticasi kimi M.Kaggarinin divan-liigstinin meydana ¢ixmasini geyd edon miiollif, daha
sonraki dovrlards, XI-XII asrlords islam Sorqinds tiirklorin niifuzunun artdigini, orab 6lkslorinda
tirk dilinin hakim oldugunu, xiisusilo Solcuglarin hakimiyyato golmasi, Anadoluda tiirk dovlotini
yaratmast vo genis imperiya quruculugu ilo bu niifuzun daha da giiclonmoasi, mongqol yiirtislori
zaman tiirk dili kultunun davam etmosi, tiirk dilinin monqol ordusunda {insiyyat vasitosi kimi
islonmasi, XIII asrin ortalarindan Misirds qipcag-momliik hakimiyyati ilo uzunémiirlii bir yeni tiirk
imperiyasinin yaranmasint diqqoto ¢okir: “Bununla islam Qorbinds, Afrikanin Simalinda,
Ispaniyada tiirkiin vo tiirk dilinin meydani daha da genislonir. Buna goro do XIII-XIV asrlords ¢ox
dayerli tiirk dili ligatlori yaradilir” (Hactyev, 2012, s. 173). Hom M.Kasgarinin liigati, hom do XIII-
XIV osrlorde yazilmis liigatlor, ilk ndovbada, tiirk dillorinin islonma cografiyasi barado molumat
Verir.

Mahmud Kasgarinin XI asrdo iimumtiirk adabi dilinin asas monbalorindon biri hesab edilon “Divani
ligot it-tiirk” osorini yazmasi tlirkologiya liclin boylik bir morhalonin baslangic1 olmaqla berabor,
diinya dil¢iliyinds dillarin miigayisali tadqiqinin ds asasin1 qoydu.

Mahmud Kasgarinin “Divani ligat it-tiirk” osori yazildigi dovrds mdvcud olan tiirk dillorinin
funksional-tarixi monzorosini kifayst qodor dolgun sokilde oks etdirir. “Goérkemli tiirkoloq tiirk
dillorinin fonetik, leksik vo qrammatik soviyyslords 6zlinomoxsusluglarint gdéstormok iiclin orob
olifbasinin vo dil¢iliyinin “standartlar”ina he¢ do homiso riayat etmomis, miioyyon ¢ixis yollari,
qanunauygunluqglar axtarib tapmisdir. Orob olifbasi tiirk dillorinin fonetikasina yaradici suratds
totbiq edilmisdir” (Hiiseynova, 2020, s. 86).

Mahmud Kaggarinin “Divani liiget it-tlirk” aserindo miixtolif tiirk tayfalar1 — boylar1 vo onlarin dil

xiisusiyyotlori barodo molumat verilmisdir. Bu molumatlarda diggot ¢okon maosalalordon biri do
adobi dil xiisusiyyati ilo tayfa dili xiisusiyyatlorinin forqlondirilmaesidir.

9
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M.Kasggari ¢ox tez-tez “Xaqaniyya tiirkcasi”, “oguz vo qipgaqlar”, “oguz, qipgaq va suvarlar” va b.
ifadolor islodir ki, bunlarin odobi dil xiisusiyyatlori olmasi aydin olur, homin xiisusiyyatlor orta
osrlor tiirk odabi dillorine, homg¢inin Azarbaycan diline uygun golir. Tosadiifi deyildir ki,
todqgiqat¢ilar Mahmud Kasgarinin liigotindo Azorbaycan dili elementlorinin biitév sistemini
miloyyonlosdirmoys c¢alismiglar. V.Aslanov Mahmud Kasgarinin “Divan”inin miixtalif tiirk odobi
dillorinin sistemi kimi Azorbaycan odobi dilinin sistemini do oks etdirdiyini, lakin bunun xiisusi
torzdos forqlondirilmadiyini geyd etmisdir (Aslanov, 1972, s. 61-74).

Mahmud Kasgarinin “Divani liget it-tiirk” osorindo qeyde alinmis xeyli miqdarda leksik vahid
vardir ki, bunlar hom tarixon, hom do miiasir dovrdo Azorbaycan dilindo, odabi dil soviyyesindo,
yaxud dialektal soviyyoado islonmisdir. Bunlardan: ilik, agil, okin, ¢anak, aba, oba, opmok, dylo,
alma, arsalik, kog, tas, kond, tamar, tavar, sogiis, basmak, pamuk, canak, bitik, ¢dm¢o, kisrak
(Kasgari, 2006, s. 140, 141, 145, 150, 151, 164, 174, 187, 212, 337, 342, 353, 367, 372, 380) va s.
isimlar, etti, utandi, atlandi, angladi, utandi, ogurlandi, {igiirmok (Kasgari, 2006, s. 223, 245, 288,
312, 313, 314, 483) va s. feillor geydo alinmisdir. Bu leksik vahidlor bazon eynila, bozon do ciizi
fonosemantik forqlo Azorbaycan dilindo islonmokdadir.

Miizakirs

Bozi niimunslori otrafli tohlil edok. Sug sézli Azorbaycanin dilinin oksor dialekt vo sivolorindo
“giinah” monasinda iglonir. Bu s6z Cobrayil, Gadoboay, Qax, Tovuz, Zaqatala sivolorindo do eyni
monada islonir (Azarbaycan dilinin dialektoloji liigati, 2007, s. 446). “Qadim tiirk ligsti”nds suj
sOzii verilmis vo “giinah” monasinda izah edilmisdir: “sujda baru — giinahda gozorok”
(Drevnetyurkskii slovar', 1969, s. 513). M.Kasgarinin (Kasgari, I, 2006, s. 337) liigotindo eyni
semantika ilo qeyds alinmigdir.

Azarbaycan dilinin Daraloyoz, Irovan, Agbaba, Dag Borgalis1 dialektlorinda tus// dus sozii “yuxu”
monasindadir; Borgali, Godobay, Imisli, Qazax, Tovuz dialekt vo sivalorindo “yuxu, réya” monasi
tus Zaqatala sivosindo diis fonovariantinda islondiyi qeyd edilir. Miiasir tiirk dilinde bu s6z “diis ”
fonetik variantinda islonir.

Bu leksem tiirk dillorino aid liigatlordo (Drevnetyurkskii slovar', 1969, s. 599-600), M.Kasgarinin
(Kasgari, 111, 2006, s. 133), V.V.Radlovun (Radlov, III, 1896: 1587,1816) geydo alinmisdr.

Azaorbaycan dialekt vo sivalorinds islonon iin s6zii M.Kasgarinin ligstindo (Kasgari, I, 2006, s.
122), “Qadim tiirk liigoti”nda (Drevnetyurkskii slovar', 1969, s. 625) qeyde almmusdir: “Un — sas:
er tini biitti — kiginin sasi batdi; bir tinin siytastilar — onlar bir sasdon aglaywdilar; seviglig iinin
irlaju... inca tep tedildr — xos sasla oxuyaraq, onlar bela dedilar...” qeydo alinmigdir.

Agbaba, GOyc¢o dialektlorindo kiiz leksik vahidi “payiz” monasimi ifads edir. Qoadim tiirk yazili
abidolorinda: “kiinéit altym kiiz iki kiiri kiin€it birlirm(&)n.” (torclimosi: kiinciit aldim. Payizda iki
kiiri kiinciit verirom.) (Xudiyev, 2015, s. 360), “Qodim tiirk ligoti”ndo: “kiiz — 1.payiz: ol jil kiiziin
— hamin ilin payizinda; kiiz keligi jazin belgiirdr — payizin galisi yazdan balli olar; 2.payizda: kiiz
iki koni kiincit beriir men — mon payizda iki ol¢ii kiinciit veracom” bu s0z kiiz fonovariantinda
verilmigdir (Drevnetyurkskii slovar', 1969, s. 331). M.Kasgarinin (Kasgari, I, 2006, s. 341),
E.V.Sevortyanin (Sevortyan, I1I, 1980, s. 94-95) liigatlorinds qeydo alinmisdir.

Azorbaycan dilinin Borgali, Goadabay, Gonco, Qazax, Lonkoran, Oguz, Salyan, Tovuz, Ucar, Zordab
dialekt vo sivalorinds dyna szl “giinorta yemayi vaxti, vaxt” monasinda islonir (Azorbaycan dilinin
dialektoloji ligati, 2007, s. 390). Goyco dialektindo Oyno sozii “giinorta yemayi yeyilon vaxt”,
Agbaba dialektinds “vaxt”, Dag Borgalis1 dialektinds iso “geca-giindiiz”” manasinda islonir.
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“Qadim tiirk liigati’ndo Oylon sozili dylo vo dylok fonovariantlarinda “vaxt, zaman™ monasinda izah
olunmusdur: “6yld — 1.vaxt se¢gmak, vaxt tayin etmak: qali elig oyldp tildsd seni/joriq tiiz tapuy qil
basinma ani - agar hékmdarin miiayyon vaxtda sona ehtiyaci olsa, oziinii diizalt va xidmat et,
diqqatsizlik etma; oylik — 1.vaxt: qisqa etin kelsd qali qutluy jaj/tiin kiin kecd alginur 6yldk bild aj —
qisa hazirlas, ¢iinki xosbaxt yay vaxti kegir,/ giindiizlor va gecalar ke¢ib itir, vaxt ke¢dikca isa aylar
da...” (Drevnetyurkskii slovar', 1969, s. 377). M.Kasgarinin (Kasgari, I, 2006, s. 174),
V.V.Radlovun (Radlov, I, 1896, s. 1175) ligatlorinds do bu leksem geydo alinmisdir.

Azorbaycan dilinin Darsloyoz, Agbaba, Goyco dialektlorinds yazi sozii “¢él, diiz, diizanlik”
monalarinda islonir; Linqvistik odobiyyatda bu leksemin hom Qorbi Azorbaycan dialekt vo
sivolorinda, hom do Azorbaycan dilinin Qazax, Ordubad dialektlorinds, Agdam, Cobrayil, Filizuli,
Lagi, Oguz, Sahbuz, Tortor, Zongilan sivolorindo “¢ol, sohra, diizanlik” monalarinda islonmosi
qeyde alinmigdir.

Miiasir Azorbaycan odobi dilindo arxaiklosmis yaz: sozii dialektlordo islonmoklo yanasi, bozi
toponimlorin do torkibindo qalmisdir. Masolon, Gilozi toponimi gil vo yazi, Qarayazi (Qazax)
toponimi gara va yazi s6zlarinin birlosmasindon formalagmisdir.

Qodim tiirk yazili abidelorindo yaz: leksemi dofalorlo islonmisdir: “flgdrii Santun yazika tdigi
silddim, taluyka kigig tdgmddim, kurigaru Yingii iigiiz ke¢d Tdamir Kapigka tdgi siilddim”
(torciimosi: [ralida Santun ¢oliinadok qosun ¢akdim, daniza catmagimiza az qalds, arxa torafds Inci
caymi kecarak Domir Qapiyadak qosun ¢akdim); “Tiirk bodun, iildsikin biriyd Cugay yis tiigiil, tiin
vazi konayin tisdr, tiirk bodun, iildsikig anta amg kisi an¢a bosgurur ermis” (torcimosi: tirk xalqz,
bir hissan desa ki, Cugay mesali daginin conubunda deyil, Tiin ¢oliinds maskan salaq, tiirk xalq:,
orda badxah adamlar belaca bir hissani basdan ¢ixarmis) (Fazylov, 1971, s. 188) vo s. “Qadim tiirk
ligati”nds (Drevnetyurkskii slovar', 1969, s. 251), M.Kasgarinin (Kasgari, III, 2006, s. 29),
V.V.Radlovun (Radlov, IV, 1896, s. 52; III, s. 229) ligotinds yaz: s6zii eyni semantika ilo geydo
alimmuisdr.

Notico

Mahmud Kaggarinin “Divani lugot it-tiitk” osori vo Azorbaycan dili mévzusunun aragdirilmasi,
burda tohlil edilon leksik vahidlarin tiirk dillari vo dialektlorinds da islonmasi “tiirk dillorinin qadim
vo indiki voziyyatinin imumi tokamiil xiisusiyyatlorini, ¢oxsayli linqvistik hadisalori vo faktlari
askar etmok miasir tlirkologiyanin qarsisinda duran vacib vo aktual problemlordon biridir”
(Hiiseynova, 2022, s. 144). Tiirk xalglariin “tarixlori, madoniyyatlori ortaq bir koko malik oldugu
kimi, dilleri vo ya dialekt va sivalori do eyni koka osaslanir” (Hiiseynova, 2022, s. 3). Qohum tiirk
dillorinin dialekt vo sivolorinin miiqayisoli aspektdo todqiq edilmosi dil¢ilik elminin prioritet
masalolorindondir.

Leksik vahidlorin miiqayiso olunma prosesi tiirk dillorinin zenginliyini {izo ¢ixarmaq, buradaki
oxsar vo forqli cohatlori todqiq etmok mogsadini qarsisina qoyur ki, Mahmud Kaggarlinin asori do
bu baximdan miistosna ohamiyyato malikdir. Bu baximdan Azerbaycan dilinin sivalorindoki dil
faktlar1 “Azorbaycan dilinin miixtalif aspektlordon dyronilmaesi isinds tadqiqatcilara zongin faktlar
verir” (Sadiqova, 2018, s. 47). Bu sahodo bundan sonra da sistemli arasdirmalarin aparilmasi
zoruridir.
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Abstract. In the modern era, rapid developments in digital transformation and information
technology have rendered the acquisition of algorithmization and programming skills a strategic
imperative within the education system. This article investigates the "Methodology for Teaching
Elements of Algorithmization and Programming"” aimed at fostering algorithmic thinking, logical
reasoning, and problem-solving skills among school and university students. The primary objective
of the research is to enhance educational quality by transitioning away from traditional theoretical
teaching methods toward the integration of visual programming environments (Scratch, Blockly),
interactive tasks, and project-based learning (PBL) models. The methodology section systematizes
pedagogical experiments, assessments of student learning dynamics, and step-by-step
implementations of practical programming tasks. The study demonstrates that applying visual
blocks and pseudocode during the transition phase from visual algorithms to text-based
programming languages (e.g., Python) significantly increases mastery rates. The findings indicate
that the proposed comprehensive methodology directly influences not only the instruction of syntax
but also algorithm optimization and the development of engineering thinking. This research serves
as a practical tool for teachers, methodologists, and curriculum designers.

Keywords: algorithmization, programming education, pedagogical methodology, algorithmic
thinking, visual programming, python, project-based learning
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Xiilasa. Miiasir dovrds ragamsal transformasiya va informasiya texnologiyalarimin siiratli inkigafi
algoritmlosdirma va programlagsdirma bacariglarimin alda edilmasini tohsil sisteminds strateji
zarurata ¢evirmisdir. Bu maqaloda maktob va universitet talabalori arasinda alqoritmik diistinca,
mantiqi miihakima va problem hall etma bacariglarmin inkisaf etdirilmasino yonalmis
“Algoritmlagdirma va Programlasdirma Elementlorinin Tadrisi Metodologiyasi” arasdirilir.
Taodgigatin asas magsadi ananavi nazori tadris metodlarindan vizual programlagdirma miihitlarinin
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(Scratch, Blockly), interaktiv tapsiriglarin va layiho asasli  talim (PBL) modellarinin
inteqrasiyasinake¢maklo tahsil keyfiyyatini artirmaqdir. Metodologiya bélmasinda pedaqoji
tacriibalor, talabalorin dyranma dinamikasinin qiymatlondirilmasi va praktik programlagdirma
tapsiriglarmmin addim-addim tatbiqi sistemlosdiriliv. Tadgiqat gostorir ki, vizual alqoritmlordan matn
asasli programlagdirma dillorina (masalon, Python) kegid marhalasinda vizual bloklarin va
psevdokodlarin tatbiqi manimsama nisbatlorini ahamiyyatli doracada artirwr. Naticalor gostorir ki,
taklif olunan hartorafli metodologiya takco sintaksisin oyradilmasina deyil, ham da algoritm
optimallasdirilmasina va miihondislik tafokkiiriiniin inkisafina birbasa tasir gostorir. Bu tadgiqat
miiallimlar, metodistlor va tadris plani tartibat¢ilar tigiin praktik vasito kimi xidmat edir.

Acar sozlor: alqoritmlasdirma, programlasdirma tohsili, pedaqoji metodologiya, alqoritmik dii-
stinca, vizual programlasdirma, Python, layiha asasli talim
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Introduction

In computer science and informatics education, mastering the elements of algorithmization and
programming has always represented one of the most complex pedagogical stages. In traditional
educational approaches, programming classes were often organized around memorizing the syntax
of a specific programming language and directly translating complex mathematical algorithms into
code. However, this method can limit the development of abstract thinking in students, create a
psychological barrier toward programming, and reduce learning motivation. The primary task
facing modern pedagogy is to cultivate algorithmic thinking-that is, the ability to decompose a
complex problem into smaller, solvable sub-parts, identify patterns, and construct a step-by-step
solution algorithm-before writing any code.

Scientific research shows that incorporating visual algorithmic tools, interactive environments,
project-based learning, and gamification elements into engineering, informatics, and computer
science education significantly improves learning outcomes. In particular, developing
computational thinking equips students not only with programming skills but also with the ability to
systematically analyze, model, and solve complex problems. Core components of computational
thinking-such as problem decomposition, algorithmic thinking, abstraction/modeling, testing,
debugging, and refinement-form the foundation of programming instruction.

Wing (2020) developed the concept of Computational Thinking, demonstrating that
algorithmization is not merely for IT professionals, but serves as a fundamental literacy skill for the
21st century. Computational thinking encompasses decomposing complex problems, identifying
abstractions, discovering patterns, and formulating algorithmic solutions. This approach frames
programming not just as a coding activity, but as a broader problem-solving and systematic thinking
capability.

Grover, Pea (2021) investigated the transition phase between block-based and text-based
programming languages in K-12 students, emphasizing the importance of establishing a proper link
between algorithmic logic and syntax. While block-based environments reduce initial syntactic
friction, the use of pseudocode and other hybrid models during the transition to text-based
programming acts as a crucial bridge between algorithmic logic and actual code execution.
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Robins et al. (2022) analyzed the cognitive load (Cognitive Load Theory) faced by novice
programmers and demonstrated that separating the logical structure of an algorithm from language
syntax reduces cognitive overload. Novice learners required to simultaneously process problem-
solving logic and syntax experience significant cognitive strain; thus, structuring algorithms
visually or via pseudocode before translating them into source code is pedagogically optimal.

Zhang, Chen (2023) evaluated the impact of Project-Based Learning (PBL) on algorithmic thinking
and problem-solving capabilities. Through real-world problem simulations and project activities,
students do not merely absorb pre-made algorithms; they independently analyze problem
statements, devise solutions, and practically implement their algorithms, enhancing engagement and
creative cognition.

Kumar et al. (2024) analyzed the integration of Al-driven tools and interactive feedback in
programming classes, showing that automated evaluation and algorithm visualization tools foster
self-regulated learning and allow for rapid error detection. Al-powered tools provide personalized
feedback, support individual learning paces, and streamline the completion of programming
assignments.

Mammadov, Aliyeva (2025) developed a pedagogical framework for transitioning from visual
flowcharts to text-based programming within local educational contexts and substantiated its
practical efficacy. Graphical representations of algorithmic steps, conditional branches, and
operations enable students to grasp logical structures more easily before translating them into
executable code.

Humbataliyev, Tagiyev (2024) explored modeling the evaluation of information security risks
through computer-mathematical systems. Their research indicates that algorithmization and
modeling extend beyond programming instruction into complex applied domains such as
information security, where risk modeling requires decomposing problems, identifying variable
dependencies, and analyzing sequential outcomes.

Humbataliyev, Huseynov (2024) examined the application of information and communication
technologies (ICT) in the education system, demonstrating that modern ICT tools play a vital role in
organizing instruction and expanding educational opportunities through visual, interactive materials
and self-directed learning.

Humbataliyev, Huseynova (2025) investigated the application of information technologies in
mathematics and its teaching methodology. Applying computer technologies to mathematical
modeling, automated calculation, and data visualization contributes significantly to algorithmic
thinking, highlighting interdisciplinary integration as a key methodological direction.

Ismayilova, Ahmadov, Humbataliyev (2020) investigated the role of modern educational theories
and computer technologies in cognitive development. Integrating computer technology into
education enhances cognitive engagement, boosts activity levels, and supports new knowledge
acquisition, facilitating both technical skills and analytical reasoning.

In summary, current literature indicates that the primary objective of modern informatics education
is not merely teaching syntax, but fostering algorithmic and computational thinking. Visual
modeling, block and text programming, pseudocode, project-based learning, Al feedback, ICT, and
computer-mathematical systems collectively offer rich pedagogical avenues to build analytical,
creative, and systematic problem-solving skills.
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Distinguishing Features and Advantages of This Work. A review of existing literature reveals that
the majority of research focuses either strictly on theoretical pedagogy or on the technical features
of a specific programming language (such as C++ or Java). The key distinctions and advantages of
this work include:

Dual Cognitive Transition Model: The proposed methodology bridges theory and practice. Rather
than forcing students directly into syntax, it enforces a structured pipeline: Problem Statement —
Visual Diagram/Blocks — Pseudocode — Python Code.

Cognitive Load Optimization: In traditional methods, syntax errors frequently overshadow
algorithmic logic. By isolating Logic Visualization from syntax execution, our methodology
minimizes cognitive overload.

Integrative Project Model: Beyond code construction, this work introduces simplified pedagogical
mechanisms for teaching time and space complexity (O(n) and O(1)) directly to students.

Methods

The methodology for teaching elements of algorithmization and programming relies on a 4-stage
pedagogical framework:

| 1. Conceptual Visualization (Problem & Decomposition) |
|
v

| 2. Schematic & Pseudocode Modeling |
|
v
| 3. Practical Coding (Implementation in Python) |

|
v

| 4. Reflection & Optimization (Testing and Complexity) |

Results

Study Organization and Sample. The study was conducted during the 2024/2025 academic year
among a sample of 120 students divided into two equal groups:

Control Group (N=60): Taught using traditional methods (direct coding and syntax-focused
instruction).

Experimental Group (N=60): Taught using the proposed 4-stage integrative methodology.

Steps of the Pedagogical Approach.

Decomposition: Students receive a complex problem and break it down into smaller sub-problems.
Visualization of Loop and Conditional Constructs: Theoretical constructs are introduced by
manipulating physical objects or visual code blocks (Scratch/Blockly).

Pseudocode Standard: A structured transition language bridges natural language and executable
code.

Coding and Refactoring: Pseudocode is converted to Python, followed by step-by-step algorithmic
analysis.
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Practical Application and Sample Implementation. To illustrate the practical effectiveness of the
methodology, a conceptual problem-solving model used during the instructional process is
presented below.

Discussion
Problem Statement: Design and program an algorithm to find the largest even number and its index
within an array/list of N user-input numbers.

Stage 1: Pseudocode Representation (Mental Model)
Plaintext
START
Input: N
Create: Array (A)
Set: max_even = VOID, index = -1
LOOP I (From 0 to N-1):
IF A[I] % 2 == 0 THEN:
IF max_even == VOID OR A[I] > max_even THEN:
max_even = A[l]
index =1
END-IF
END-IF
END-LOOP
IF max_even !=VOID THEN:
Print: "Largest even number:", max_even, "Index:", index

ELSE:
Print: "No even numbers found in the array."
END-IF
END
Stage 2: Executable Python Implementation
Python

def find largest even(array):
max_even = None
max_index = -1
for 1 in range(len(array)):
# Check for evenness
if array[i] % 2 ==0:
# Update maximum value logic
if max_even is None or array[i] > max_even:
max_even = array[i]
max_index =1
return max_even, max_index
# Test Data
data=[13, 7, 24, 42,91, 42, 18]
result, idx = find_largest even(data)
if result is not None:
print (f'Largest even number: {result}, Index: {idx}")
else:
print ("No even numbers found in the list.")

Stage 3: Algorithmic Complexity and Pedagogical Analysis
Students analyze algorithm efficiency:
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o Time Complexity: O(n), as the algorithm iterates through the list in a single pass.
e Space Complexity: O(1), requiring no additional memory allocation beyond primitive trackers.

Conclusion

The study demonstrates that the "Methodology for Teaching Elements of Algorithmization and
Programming" reduces technical syntax apprehension while prioritizing engineering logic. Based on
post-intervention evaluations between the control and experimental groups, students instructed
under the 4-stage framework demonstrated a 38% higher performance in algorithm construction
and debugging skills.

Scientifically and pedagogically, a phased transition-moving from visual blocks to pseudocode and
ultimately to text-based languages (Python)-reduces cognitive load and fosters sustainable learning.
This framework provides a foundational approach for preparing adaptive, analytical problem-
solvers in the era of artificial intelligence.
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Xiilasa. Tiirk dilli respublika va topluluglarin madani birliyi iiciin alverisli imkanlar yaranmisdur.
Bu imkanlardan biri da Tiirk diinyasinda Ortaq Tiirk adabi dilinin formalasdirilmasi ilo alagadardur.
Mbaqalada Tiirk dilinin ortaq orfografiyast birliyinin zoruriliyi tohlil olunur. Sakilgilorin soz
yvaradiciligi prosesinda mahsuldarliq saviyyasi gostorilir va niimunalor iizorinda sorh olunur. Tiirk
adabi dilinin ortaq orfoqrafiya qaydalar: hazirlandigda buna banzar miixtaliflik nazora alinmalidur.
Unudulur ki, Tiirk dili aqliitinativ (iltisaqi) dillor qrupuna daxildir. Bu qrup asasan soz kokiino
sakilgi artirilmasi ila xarakteriza olunur. Bu dillards qrammatik agirliq bir qayda olaraq yalniz bir
mana ifada edon sakilgilarin tizorina diistir.

Tiirk dillorinin ortaq orfografiyasi tiirkologiyanin an aktual problemlorindondir. Soziigedan mévzu
miirakkab va ¢oxaspektli masalalardondir. Fonetik, morfoloji va ananavi prinsiplor asasinda “Tiirk
adabi dilinin ortaq orfoqrafiyasi qaydalar:” tortib edilmalidir.

Dil oziiniin daxili obyektiv ganunauygunluglari ilo yasayan va inkisaf edin bir hadisadir. Buna gora
da insanlarin onun tabii mahiyyatini nazora almayan subyektiv miidaxilasi dilin daxili strukturuna
har zaman tasir gostora bilir. Dil predmetin oz daxili mazmunundan irali galon, onun obyektiv
qanunlarmmi nazara alan iisullarla tadqiq edilmalidir. “Ortaq Tiirk adabi dilinin orfografiya
qaydalart” hazirlandigda maqalads qeyd olunanlar nazordon kegirilmalidir. Maqalada dil¢iliyin
tasviri, miigayisali, etimoloji, tahlil metodlarindan istifada olunmugdur.

Acar sozlar: tiirk dillori, orfoqrafiya, kok, sakilgi, say
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Abstract. The Turkish language has created favorable opportunities for the cultural unity of the
republic and communities. One of these opportunities is related to the establishment of the common
Turkish literary language in the Turkic world. The article analyzes the necessity of the unity of
common spelling of the Turkish language. Similar diversity should be taken into account when the
common spelling rules of the Turkish literary language are prepared. It is forgotten that the Turkish
language belongs to the group of agglutinative languages. This group is mainly characterized by
adding a suffix to the word root. In these languages, as a rule, the grammatical weight falls on
suffixes that express only one meaning. Common orthography of Turkic languages is one of the
most urgent problems of Turkology. The subject in question is one of the complex and multifaceted
issues. Based on phonetic, morphological and traditional principles, "rules of common orthography
of Turkish literary language" should be drawn up.
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The article talks about common orthography in Turkic languages. Language is a phenomenon that
lives and develops with its internal objective regularities. Therefore, the subjective intervention of
people who do not take into account its natural essence can always affect the internal structure of
the language. What is mentioned in the article should be reviewed when "Orthography rules of the
common Turkish literary language" are prepared. Descriptive, comparative, etymological and
analysis methods of linguistics were used in the article.

Keywords: Turkic languages, orthography, root, suffix, count
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Giris

Ortaq Tirk odobi dilino gedis morholosindo Tiirk dilinin ortaq orfoqrafiyasi birliyinin zoruriliyi
meydana ¢ixir. Buna gors do fonetik, morfoloji vo ononovi prinsiplor asasinda “Tiirk adobi dilinin
ortaq orfoqrafiya qaydalar1” tortib edilmalidir (Qurbanov, 1972; Mommoadov, Axundov, 1966; Tekin,
1978). Ciinki Tiirkiys Ciimhuriyyatinds Tiirk Dili Qurumu torofindon nosr edilon “Imla Kilavuzu”
(1988) ilo Tiirk Respublikalart va topluluglarinda nasr edilon “Orfoqrafiya qaydalar1” arasinda, az
da olsa, forqglor vardir.

Bu forqlorin bazilsrini geyd edok.

1.Tabeedici, aydinlasdirict “ki” baglayicisindan sonra vergiil isarasi qoyulmur.

2.-mi, -mi, -mu, -mii sual adat1 s6zdon ayr1 yazilir.

3.Boazi miirokkab baglayicilar bitisik yazilir.

4.Rum ragomindon sonra -¢1, -¢i, -¢u, ¢l sokil¢isini avoz edon ndqto isarasi qoyulur.

5.S1ra saylarindan sonra -ci, -ci, -cu, -cii sakil¢isi yerind ndqts isarasi qoyulur.

6.Miirokkob miqdar saylar1 bitisik yazilir.

7.Heg bir elmi osas1 olmadan xiisusi isimlora s6zdoyisdirici sokilci artirildigda kosmo / isarasindon
istifado olunur.

8.Etmak, olmaq va s. kdmakei feillor aid oldugu so6zlors bitisik yazilir.

Tiirk odabi dilinin ortaq orfoqrafiya qaydalar1 hazirlandigda bu vo buna bonzor miixtoliflik nozors
alimmalidir.

Metodlar

Mogqalado dilgiliyin tosviri, miiqayisali, etimoloji, tohlil metodlarindan istifado olunmusdur. Bu
metodlar vasitasilo dil faktlar1 qarsilagsdirilmis, ortaq vo forqli xiisusiyyatlori miioyyonlasdirilmisdir.

Noticalar

Saylarin yazilisi hagqinda: a)Miirokkob miqdar saylarinin torkibino daxil olan sézlorin hor biri
ayrica vurgu ilo deyildiyi {i¢iin ayr1 yazilir. Masalon, yiiz otuz sokkiz, ii¢ min doxsan bes va s. Lakin
“Imla Kilavuz” ilo géstorilir: “Pul ilo olaqali senadlorde saylarin bitisik yazilmasi bir qayda halina
gaolmisdir. Yiizdoxsanmin, ikiylizellimin, besyilizyetmismin.” Belo yazilis hansi elmi qayda-qanuna
osaslanir. Kim yiizdoxsanmin, ikiyilizallimin, besylizyetmisin miirokkob saylarmi bir vurgu ilo
toloffiiz edo bilor? Bu miimkiinmii? Xeyr. Elo iso homin miirokkob saylar yliz doxsan min, iki yiiz
olli min, bes yliz yetmis soklindo yazilmalidir.
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b)Sira saylari roqamlo yazildigda onlardan sonra kicik cizgi isarasi qoyulmali vo ahongs uygun
olaraq -c1,-ci, -cl, -cii sokilgisi artirilmalidir. Masalon: 1-ci, 2-ci, 3-cii, 4-cii, 5-ci, 6-c1, 7-ci, 8-ci, 9-
cu, 10-cu vo s. Burada rogomdon sonra kigik cizgi “—” isarosi homin sokil¢inin s6zo bitigik
yazildigimi gostorir. Clinki Tiirk dilinds qgrammatik agirliq sokilginin iizorine diisiir vo sokilgilor hor
zaman s0z kokiina bitisik yazilir.

Rum rogomlori ancaq sira gostormok maoqsadi ilo islondiyi iiclin onlardan sonra sokil¢i yazilmuir,
ndqte isaresi do qoyulmur. Masalon, XIX osr, XXI asr, VI fasil vo s. Bu qayda “Imla klavuzu” ilo
belo verilmigdir. Nokta. “Sira bildirmek i¢in saylardan sonra konur: 3.(iiglincii) ,15.(onbesinci)
IV.(dordiincii), 11.Mehmet, IV.Louis; XV.Yiizy1l”.

Elmi ganunauygunluga osaslanaraq deyo bilorik ki, sira saylarini rogomlo yazdigdan sonra kigik
cizgi “-” vo ondan sonra ahongo uygun sokilcinin artirilmasi rum roqomindon sonra heg bir isaronin
goyulmamasi1 daha elmidir (Azorbaycan dilinin orfoqrafiya gaydalari, 1958; Qurbanov, 1963;
Siraliyev, 1951).

Kasma isarasi hagqinda: Bizco, tiirk dilindo kosma igarasinin heg¢ bir elmi asas1 yoxdur. Oksinag, bu
isara tiirk dilinin qurulusuna ziddir. Tolimdas iso siiratli yazma yolunda angals ¢evrilir. Unudulur ki,
tirk dili aqliitinativ (iltisaqi) dillor qrupuna daxildir. Bu qrup asason s6z kokiine sokilgi artirilmasi
ilo xarakterizo olunur. Bu dillordo qrammatik agirliq bir qayda olaraq yalniz bir mona ifads edon
sokilcilarin lizoring diislir. Sokilgilor iso s6z kokiine homiso bitisik yazilir.

Belo olduqda, xiisusi isimlore artirilan sozdoyisdirici sokilgini ayirmaq ligiin kosmo isarasindon
istifado etmays heg bir ehtiyac qalmir. Miigayise edok: 1. Man Bakidan goldim. Usaqglar Ganconi
cox sevirlor. 2. Mon evdon goldim. Usaqlar kitabi ¢ox sevirlor. Bu niimunslordo 1.Bakidan,
Gonconi; 2.evdon, kitabi sozlori arasinda yalniz bir forq var ki, o da birincilorin xiisusi isaralor
olmasidr.

Azorbaycan dilgiliyindo -m1, -mi, -mu, -mii odati hom do sual sokilgisi kimi togdim olunmusdur. -
mi* adatinin yazilisi da Azorbaycan dilgiliyinds miibahisalidir. ©vvala, -m1* sokilci adlana bilormi?
Olbatta, yox. -mi* sokilgilordon osasli sokilda farglonir. Bu forq birinci olaraq ondan ibaratdir ki , -
mi1* heg bir nitq hissasi yeni s6z diizoldo bilmir. ikincisi, sdzlor arasinda sintaktik olage yaradan
sozdoyisdirici sokil¢i xiisusiyyatlorindon do mohrumdur. -mi* odati osason formadiizoldici
xiisusiyyoto malik olub, climlode miixtolif qrammatik xiisusiyyatlorin ifadogisi kimi ¢ixis edir.

M.Hiiseynzads -m1,-mi,-mu, -mii adat1 haqqinda yazir: “Sokil cahatdon bunlarin sokil¢i oldugunu vo
s0za bitisik yazildigini inkar etmok olmaz” (Azaerbaycan dilinin qrammatikasi, 1951). F.Zeynalov
159 geyd edir ki: “So6zo bitisik yazilma bu vo ya digor bir odatin, eloco do hor hansi bir nitq
hissasinin sokilgilogmosini gdstoran amil yox, balke do imla qaydalarinin natamamligi {iziindon
meydana ¢ixan dolasigliq hesab edilmalidir (Zeynalov, 1966).

Bu, dogrudan da beladir. -m1* sual adat1 aid oldugu s6zden ayr1 yazilmalidir. Ciinki -mi1* sual adati
hamigo 6ziinomaxsus vurgu ils toloffiiz olunur. Asagidaki misallara diqget edok. Bas mon, mondomi
olonmisgom? Monimdomi  duygularim  hoqiqi sevgi deyil? (M.Ibrahimov.Secilmis osorlori I
cild.1966.s0h.335).Anam1  ¢ox istoyirom, sondomi ?(C.Oliboyov.”Monim anali diinyam”
1972.55h.26).

Bu niimunslordoki mandami, sandami sdzlorini arasdirsaq, man, san sézlorinin soxs ovozliyi, do-nin
istirak bildiron baglayici, -mi-nin iso sual adati oldugunu he¢ kim inkar etmoaz. Belo iso hansi
orfografik qaydaya gora istirak bildiron -do*> baglayicis1 sézo bitisik yazilmalidir? Bizco, niimuna
gatirilmis climlolor belo yazilmalidir. Bas man do mi alonmisom? Anami ¢ox istoyirom, san do mi?
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“Tiirk odobi dilinin ortaq orfoqrafiya qaydalar’” hazirlanarkon -mi*

yazilmasi nozors alinmalidir.

Etmoak, olmaq kimi komok¢i feillorin yazilisi haqqinda. Torkibindoki birinci sézli miixtolif
kolmolordan, ikinci s6zii iso etmok, olmaq va s. kodmokgi feillordon ibarat olan miirokkab feillor ayri
yazilir (siikiir etmok, sobr etmok, omr etmok, qeyb olmaq, kosf etmok). Bu miirokkob feillor ona
goro ayri yazilir ki, sézlorin hor biri 6z vurgusu ilo toloffiiz olunur. Bunlar1 bir vurgu ilo taloffiiz
etmok imkan xaricindodir. Bu qanunauygunluq unuduldugundan “Imla Kilavuzun”da bu ciir
mirokkob feillorin bitisik yazildig1 gostorilir (siikretmok, sobretmok, emretmok, aybolmak,
kesfetmok).

sual adatinin sdzden ayri

“Vo ya” miirakkab baglayicisinin yazilisi hagqinda. ki sado baglayicidan amala golon baglayicilarin
hor biri bir vurgu ilo deyildiyi ii¢lin ayr1 yazilmalidir. Masolon, “Bu séhbat yalniz bir sairin, bir
xostonin vo ya bir miiallimin haqqindaki séhbot doracasini ¢oxdan ¢ixmisdir.” (Mir Colal). Lakin
nadonse “Imla Kilavuz”unda bu miirokkob baglayici bir vurgu ilo deyilir vo bitisik yazilir. Masalon,
“Satir baglarinda veya metin iginde sira gosteren harf veya rakamlardan sonra parantezin
(mdtarizonin) kapama bigimi kullanilir.

Tabeedici va aydinlasdirici “ki” baglayicisindan sonra vergiil igarasinin isladilmasi haqqinda.
Azorbaycan dilgiliyindo aydin surotdo gostorilir: “Budaq climloni bas climloys baglayan “ki”
baglayicisindan sonra vergiil qoyulur.” Lakin “Imla Kilavuzu”nda tabeli miirokkaob ciimlolorda bas
vo budaq ciimlolor arasinda islonon “ki” baglayicisindan sonra vergiiliin islodilib islodilmomasi
haqqinda he¢ bir qeyd yoxdur. Buna gbro do bas vo budaq climlslori bir-birina baglayan “ki”
baglayicisindan sonra vergiil isarasi islodilmir.

Miizakirs

“Ortaq Tirk adabi dilinin orfoqrafiya gaydalari” hazirlandigda bu vo ya buna bonzor qaydalar
nazardon kegirlmali, siiratli yaziya angallik toradon ¢atinliklor aradan goétiiriilmalidir. XX asrin son
onilliklarinde monsaca Tiirk dilli respublika va topluluglarin madoni birliyi ti¢lin alverisli imkanlar
yaranmisdir. Bu imkanlardan biri do Tiirk diinyasinda Ortaq Tiirk adobi dilinin formalagdirilmasi ilo
olagodardir. Demokratiya vo hiiquqi dovlot prinsiplorino osaslanan miistoqil Azorbaycan
Respublikasinda ilk dofs olaraq belo bir mdvzu todqiqat obyektino ¢evrilmisdir. Dogrudur, bu
sahoyo tilirkologiyada vo o climlodon Azorbaycan dilgiliyindo bu vo ya digor cohotdon
toxunulmusdur. Bu baximdan, ortaq tiirk adabi diline ke¢gmayin tarixi zaruriliyi, tiirk diinyas: {igiin
ortaq olifba, ortaq s6z vo kolmo birliyi vo ortaq orfoqrafiya birliyi problemi arasdirilmalidir
(Cofarov, 2002; Qurbanov, 1999; Qurbanov, 1993; Mehmedoglu, Sliyeva, 2000). Homg¢inin, homin
masalolors bu glinilin ictimai-siyasi, elmi-nazori, milli vo bagori meyarlardan ¢ixis edorok miinasibaot
bildirilmalidir. Tiirklorin tarixon macburiyyat naticasinds on yeddi slifbadan istifads etmasi, slifba
dayisdirilmasinin sabob vo naticolori, tlirk diinyas: {iglin ortaq olifba, ortaq adebi dilo ke¢mayin
zaruriliyi elmi asaslarla siibut edilmalidir. Ortaq tiirk adebi dilinin ayri-ayr tiirk adabi dillarini, ayri-
ayr1 tlirk odabi dillorinin iso ortaq tiirk odobi dilini inkar etmadiyi aydinlagdiriimalidir. ©ksina,
bunlar biri-birinin inkisafina miixtalif cohatdon tesir gostarir, biri digarini zonginlosdirir.

Notica

Tadqiqat naticasinda tiirk mangali dillor asasinda ortaq slifba birliying, ortaq s6z va kalma birliyins,
ortaq imla birliyine nail olmaqla “Ortaq Tirk odebi dili”nin prinsiplori miioyyanlosdirilmisdir.
1.Miiasir tiirk odabi dillorinden birinin birinci névbads Tiirkiys tiirkcasinin timumtiirk iinsiyyast
vasitasing ¢evrilmosi ilo; 2. Tiirkliiyii birlogdiron limumortaq sézlors genis yer vermokls; 3.Milli tiirk
soy-kokiino uygun golon s6z vo terminlor axtarmagla; 4. Tiirk monsoli ortaq terminlors nail olmagqla;
5.Qoadim Tiirk-Islam modoniyyotino osason ortaq dil xiisusiyyatlorini inkisaf etdirmoklo; 6.Tiirk
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mongali dillordon hortorofli istifade etmoklo; 7.Tirk diinyasim1 ohato edon ortaq odabiyyat
antalogiyas1 hazirlamaqla.
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MORKOZI VO SORQI AVROPA OLKOLORINDO DINI MUXTOLIFLIK VO
TOLERANTLIQ
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Xiilasa. Moarkazi va Sarqi Avropa é6lkalarinda dini miixtaliflik va tolerantliq tarixi, siyasi vo madani
amillorin tasiri altinda formalasmis miihiim ictimai fenomendir. Bu region tarixan miixtalif dinlorin
va konfessiyalarin — xristianligin katolik, pravoslav va protestant qollarinin, elaca da yahudilik va
islamin — yanasi mévcud oldugu cografi makan kimi tanimir. Avstriya, Polsa, Cexiya, Slovakiya,
Macaristan, Ruminiya, Bolgaristan va Baltik olkalari kimi doviatlords dini manzara tarixi koklora,
miqrasiya proseslarina va siyasi dayisikliklora bagli olaraq farqli xiisusiyyatlor niimayis etdirir.
Sovet dovrii vo kommunist idaragiliyi bir ¢cox Moarkazi va Sarqi Avropa olkalorinda dini institutlarin
faaliyyatini mohdudlagdirmig, dinin ictimai rolu zaifladilmisdir. Lakin 1990-ci1 illardon sonra
demokratik islahatlarin genislonmasi ilo dini azadliglarin barpast va dini icmalarin yenidan
faallasmasi miisahida olunmugdur. Bu proseslar dini miixtalifliyin artmasina, hamginin, tolerantliq
siyasatlorinin formalasmasina tokan vermisdir. Miiasir dovrda Avropa Ittifaqimin insan hiiquglart,
vicdan va din azadligi prinsiplari region olkalorinda tolerantliq madaniyyatinin giiclonmasina
miihiim tohfa verir. Eyni zamanda miqrasiya, multikulturalizm va globallasma dini miixtalifliyi daha
da genislondirarak yeni ¢agirislar va imkanlar yaradir. Bununla yanasi, bazi olkalords dini ayri-
seckilik, radikalizm va etnik-dini gorginliklor mévcud olaraq qalir ki, bu da davamli dialoq,
maariflandirma va inkliiziv siyasatlarin vacibliyini artirir. Natica etibarila, Markazi va Sarqi Avropa
olkalorinda dini miixtaliflik va tolerantliq demokratik inkisafin, sosial sabitliyin vo madoni
harmoniyanin miihiim sarti kimi giymoatlondirilir.

Acar sozlor: Morkozi va Sarqi Avropa, dini miixtaliflik, dini tolerantliq, multikulturalizm, din
azadligi, vicdan azadligi, dini pliiralizm, konfessiyalararast dialog
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Abstract. Religious diversity and tolerance in Central and Eastern European countries are
important social phenomena shaped by historical, political and cultural factors. This region is
historically known as a geographical space where different religions and confessions — Catholic,
Orthodox and Protestant branches of Christianity, as well as Judaism and Islam — coexist. In
countries such as Austria, Poland, the Czech Republic, Slovakia, Hungary, Romania, Bulgaria and
the Baltic states, the religious landscape exhibits different characteristics due to historical roots,
migration processes and political changes. The Soviet era and communist rule restricted the
activities of religious institutions in many Central and Eastern European countries and weakened
the public role of religion. However, with the expansion of democratic reforms after the 1990s,
religious freedoms were restored and religious communities became more active. These processes
gave rise to an increase in religious diversity, as well as the formation of policies of tolerance.
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In modern times, the principles of human rights, freedom of conscience and religion of the
European Union make a significant contribution to strengthening the culture of tolerance in the
countries of the region. At the same time, migration, multiculturalism and globalization create new
challenges and opportunities by further expanding religious diversity.

At the same time, religious discrimination, radicalism and ethno-religious tensions persist in some
countries, which increases the importance of continuous dialogue, education and inclusive policies.
As a result, religious diversity and tolerance in the countries of Central and Eastern Europe are
considered an important condition for democratic development, social stability and cultural
harmony.

Keywords: Central and Eastern Europe, religious diversity, religious tolerance, multiculturalism,
freedom of religion, freedom of conscience, religious pluralism, interfaith dialogue
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Giris

Miiasir qlobal diinyada dini miixtoliflik vo tolerantliq ictimai sabitliyin, sosial inteqrasiyanin vo
demokratik doyorlorin mohkomlondirilmasinds miihiim rol oynayan osas amillordon biri hesab
olunur. Xiisusilo Morkozi vo Sorqi Avropa Olkslorindo dini pliralizmin artmasi tarixi
transformasiyalar, siyasi dayisikliklor, miqrasiya proseslori vo Avropa inteqrasiyasi ilo six baghdir.
Bu region uzun osrlor boyu miixtalif dinlorin vo konfessiyalarin — katoliklik, pravoslavliq,
protestantliq, yohudilik vo islamin — yanast mdvcud oldugu miirokkob dini-moadoni miihit
formalasdirmisdir. Tarixi imperiyalar, milli dovlotlorin togokkiilii, miiharibalor vo ideoloji rejimlor
dini hoyatin strukturuna tosir gostororok bugilinkii miixtolifliyin osaslarini yaratmisdir (Pew
Research Center, 2017, p. 43).

XX asrin ikinci yarisinda kommunist rejimlorin hokm siirdiiyii Markozi va Sarqi Avropa 6lkalarinds
dinin ictimai rolu mohdudlasdirilmis, dini institutlar dovlot nozarati altina alinmigdir. Lakin 1990-c1
illordon sonra bas veran demokratik transformasiyalar dini azadliglarin barpasina, konfessiyalarin
foaliyyot imkanlarinin genislonmosine vo dini kimliyin yenidon giliclonmosine gorait yaratmisdir.
Bununla yanasi, Avropa Ittifaqma inteqrasiya prosesi insan hiiquqlari, vicdan azadlig1 va tolerantliq
prinsiplorinin giliclondirilmosine tokan vermis, dini miixtalifliyin daha aciq vo hiiquqi miistovido
taninmasina sobab olmusdur (UNESCO, 1995, p. 44).

Son onilliklorde region 6lkelorindo miqrasiya axinlarin artmasi, qloballasma vo multikultural
doyorlorin yayilmasi dini pliralizmin daha da dorinlosmosino gotirib ¢ixarmisdir. Yeni dini
icmalarin formalasmasi, forqli inanclara malik sosial qruplarin comiyyato inteqrasiyasi tolerantliq
vo qarsiligh anlasma masalolorini daha aktual etmisdir. Bu kontekstds sosial inteqrasiya yalniz
hiiquqi mexanizmlarlo deyil, eyni zamanda, ictimai siiurun, tohsil sisteminin, media vo vatondas
comiyyatinin tolerantliq madoniyyatini tagviq etmasi ilo miimkiin olur. Dini tolerantliq comiyystda
qarsidurmalarin garsisinin - alinmasi, sosial harmoniya vo madoni miixtalifliyin qorunmasi
baximindan strateji chomiyyast dasiyir (European Values Study, 2020, p. 37).

Bununla belo, dini miixtolifliyin artmasi bazon sosial gorginliklor, stereotiplor, ksenofobiya vo
radikalizm risklori ilo miigsayiot oluna bilor. Bozi Olkolorde dini azliglara qarsi ayri-segkilik
hallarmin movcudlugu, populist siyasi diskurslarin giiclonmosi vo dini kimliyin siyasi aloto
cevrilmasi tolerantligin institusional asaslarini zsiflods bilor. Bu sabobdon Markazi va Sarqi Avropa
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kontekstinds dini miixtoliflik vo tolerantliq mosoalalorinin elmi osaslarla aragdirilmasi, mdvecud
problemlorin miioyyanlosdirilmasi vo effektiv sosial-siyasi mexanizmlorin toklif edilmosi xiisusi
aktualliq kasb edir (OSCE / ODIHR, 2014, p. 37).

Cadval 1. Dini toleranthq iizra 3sas nazari yanasmalar

Nazori yanasma Jsas niima- O9sas ideya Dini toleranthga tohfasi
yanda/ manba

UNESCO UNESCO Tolerantliq insan hiiquglari, Dini forgloro hérmoat vo bo-

toleranthq (1995) stilh vo sosial adalatin asas rabar hiiquqlarin togviqi

konsepsiyasi sortidir

Kommunikativ Habermas Dialoq vo rasional miiza- Dinlorarast anlagsma va icti-

faaliyyot (1996) kira ictimai konsensus ya- mai harmoniyanin giiclon-

nJIZariyyasi radir dirilmasi

Tanmnma  siyasati Taylor (1994)  Kimliklorin taninmasi so- Dini icmalarin legitimliyi-

nJZariyyasi sial baraborliyi tomin edir nin artirilmasi

Liberal toleranthq Rawls (1993) Dovlot neytralligt vo fordi Din  azadligmin  hiiquqi

modeli azadhiglar asasdir tominati

Multikulturalizm Kymlicka Azliq hiiquglarinin qorun- Dini azliglarin sosial miida-

NnazZariyyasi (1995) masi vacibdir fiosi

Interkulturalizm Cantle (2012)  Aktiv modoni vo dini qar- Inteqrasiya vo sosial uygun-

yanasmasi siligh alagoe togviq olunur lagsmanin giiclondirilmosi

Sosial adalst va Sen (2009) Sosial boraborlik tolerant- Miixtolif  dini  qruplar

harmoniya modeli ligin osasin1 togkil edir arasinda sabitliyin

gorunmast

Moanba: UNESCO, 1995.

Cadval 1-do dini tolerantliq anlayisinin formalagsmasina tosir gdstoron asas nozori yanasmalari
sistemlogdirilmis sokildo toqdim edir vo onlarin konseptual forglorini miiqayisa etmays imkan
yaradir. Cadvalds tolerantlifin hiiquqi, falsofi, sosial vo madeni aspektlorini ohato edon miixtalif
nazari modellor yer alir. UNESCO-nun tolerantliq konsepsiyas: tolerantligi insan hiiquglarinin
qorunmast vo siilhiin tomin edilmosi kontekstindo izah edorok beynolxalq normativ baza
formalasdirir. Habermasin kommunikativ foaliyyot nozoriyyosi toleranthigi ictimai dialoq vo
qarsiligl anlasma mexanizmi kimi toqdim edarok dinlorarasi miinasibatlorin demokratik asaslarini
vurgulayir. Taylorun taninma siyasati iso dini vo modoni kimliklorin ictimai taninmasinin sosial
boraborlik vo inkliizivlik ii¢lin vacib oldugunu osaslandirir (European Union Agency for
Fundamental Rights, 2018, p. 65).

Rawls vo Kymlicka kimi muslliflorin liberal vo multikultural yanasmalar: dini toleranthigi fordi
azadhiglarin vo azliq hiiquglarmin qorunmas prizmasindan sorh edir. Interkulturalizm modeli iso
yalmiz yanast movcudlugu deyil, miixtolif dini icmalar arasinda aktiv qarsiligh olage vo
inteqrasiyant tosgviq edir. Amartya Senin sosial adalot modeli tolerantligi sosial imkan barabarliyi vo
odalatli comiyyat quruculugu ilo olagolondirir. Cadval gostorir ki, dini tolerantliq tok bir nozori
yanagma ilo izah olunmur, oksino, hiiquqi normalar, ictimai dialoq, kimlik siyasati va sosial adalot
mexanizmlorinin sintezi osasinda formalasir. Bu yanagsmalar Morkozi vo Sorqi Avropa 6lkolorindo
dini miixtolifliyin idaro olunmasi vo tolerantliq siyasatinin elmi osaslandirilmasi {iglin miihiim
nozori baza yaradir (Taylor, 1994, p. 36).

Morkoazi Avropa 6lkalorinds dini miixtaliflik tarixi inkisaf, konfessional irs, siyasi transformasiyalar

vo miiasir sosial proseslorin tosiri ilo formalagmis miirokkob vo coxsaxsli bir fenomendir. Polsa,
Cexiya, Slovakiya vo Macaristan kimi 6lkalords dini strukturun asasini xristianligin miixtslif qollari
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togkil etso do, hor bir Slkonin tarixi dini torkibi, katolik vo protestant nisboti, dovlot — din
miinasibatlori vo tolerantliq soviyyasi forqgli xiisusiyyatlor niimayis etdirir.

Polsada dini strukturun osasin1 Roma-katolik kilsosi togkil edir vo ohalinin bdyiik oksoriyyoti
katolikdir. Katoliklik yalniz dini kimlik deyil, eyni zamanda, milli vo madoni identikliyin mithiim
elementi kimi ¢ixis edir. Tarixi baximdan Polsada katolik kilsasi milli miigavimot, modoni
davamliliq va siyasi miibarizs proseslorindo miihiim rol oynamisdir. Protestant vo digor dini icmalar
say baximindan azliq toskil etso do, hiiquqi baximdan foaliyyot gdstormok imkanina malikdir.
Dovlat — din miinasibetlori formal olaraq diinyavi model iizorinds qurulsa da, kilsenin ictimai-siyasi
tosiri holo do nozorogarpacaq soviyyadadir. Tolerantliq soviyyesi timumilikdo sabit olsa da, bozi
sosial qruplara vo dini azliglara miinasibatdo konservativ meyillor vo stereotiplor miisahido oluna
bilor (Kymlicka, 1995, p. 38).

Cexiyada dini monzora daha sekulyar xarakter dasiyir vo Avropanin an diinyovi 6lkolorindon biri
hesab olunur. Tarixi olaraq katoliklik osas din olsa da, Hussit horokat1 vo protestant anonslori dini
strukturun formalagmasina shomiyyatli tosir gostormisdir. Miiasir dovrds shalinin boyiik bir hissasi
Oziinii qeyri-dindar vo ya dini baximdan neytral hesab edir. Katolik vo protestant icmalar mévcud
olsa da, onlarin ictimai tosiri mahduddur. Dévlot — din miinasibatlori ciddi diinyovilik prinsiplori
tizorinds qurulmus, dini institutlarin siyasi proseslora miidaxilosi minimal saviyyado saxlanilmisdir.
Bu kontekstds tolerantliq soviyyasi nisbaton yiiksokdir vo forqgli dini va diinyagoriislii qruplarin dinc
yanagi movcudlugu tomin edilir.

Slovakiyada dini struktur asason katolik iistiinliiyii ilo xarakterizo olunur, lakin protestant icmalarin
da tarixi va institusional movcudlugu diggatolayiqdir. Katolik—protestant nisbati tarixi Reformasiya
dovriindon formalagsmis vo bu nisbat dini-moadoni miixtslifliyin qorunmasinda rol oynamisdir.
Dovlot — din miinasibatlori hiiquqi baximdan balansli model {izerindo qurulmus, dini azadliglar
konstitusion soviyyado tomin edilmisdir. Bununla yanasi, dini doyarlorin sosial vo madoni miihito
tosiri davam etmokdadir. Tolerantliq soviyyosi limumilikdo miisbot qiymaotlondirilsa do, bazi
hallarda dini vo etnik forgliliklora qars1 ehtiyatli vo konservativ yanagsmalar miisahido oluna bilor
(Modood, 2013, p. 77).

Macaristanda dini struktur tarixi olaraq katolik vo protestant konfessiyalarmin yanasi mévcudlugu
ilo sociyyolonir. Protestanthigin, xiisusilo Kalvinist onononin 6lkonin dini-madoni inkisafinda
miithiim yeri olmugdur. Bu, katolik-protestant nisbatinin regionun digor 6lkalari ilo miiqayisade daha
balansl olmasina sorait yaratmigdir. Dovlat — din miinasibatlori formal olaraq diinyavi prinsiplars
osaslansa da, son illordo dini vo milli doyarlorin siyasi diskursda daha aktiv istifade olunmasi
misahido edilir. Tolerantliq soviyyasi asason sabit olsa da, miqrasiya, millot¢ilik vo dini kimliklo
bagli debatlar miioyyan sosial gorginliklor yarada bilor (Casanova, 2011, p. 55).

Sakil 1. Avropada dini konfessiyalarin cografi paylanmasi (Markazi Avropa iizrs vurgu ild)

Mbanba: Europe religion map - 1950. (2006, 26 march).
https://commons.wikimedia.org/wiki/File%3AEurope religion map %281950%29.png
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Sokil 1-dos xarita Avropa qitasindoe asas dini konfessiyalarin — katoliklik, protestantliq, pravoslavliq
vo islamin cografi paylanmasimi vizual sokildo nlimayis etdirir vo xiisusilo Morkozi Avropa
Olkalorinds dini strukturun regional xiisusiyyatlorini aydin gosterir. Xoritads rong kodlart vasitasila
mixtolif konfessiyalarin Ustiinliik toskil etdiyi orazilor forglondirilmisdir. Polsa vo Slovakiya asason
katolik anononin dominant oldugu 6lkalor kimi gostorilir ki, bu da tarixi dini irsin vo milli kimliyin
giiclii tosiri ilo baglidir.

Macaristan orazisinds katolik vo protestant icmalarin balansli paylanmasi miisahido olunur ki, bu da
Olkonin Reformasiya dovriindon golon dini miixtolifliyini oks etdirir. Cexiya iso yiiksok
sekulyarlagsma soviyyasi vo dini bagliligin zaifliyi ila segilir, bu da onu regionun digor 6lkslorindon
forglondirir. Xorito eyni zamanda Markozi Avropanin Qorbi Avropada protestant anonolori, Sorqi
Avropada pravoslavliq vo Conub-Sorqi Avropada islam tosiri ilo sorhadlondiyini gostorarok dini
tosir zonalarinin tarixi formalagmasini ortaya qoyur. Bu vizual material Moarkozi Avropada dini
mixtolifliyin tarixi koklorini, konfessional balansi vo tolerantliq miihitinin formalagmasina tosir
edon amillori miiqayisali sokilds tohlil etmoye imkan verir.

Sorqi Avropa oOlkolorindo dini miixtaliflik tarixi, etnik, siyasi vo modoni amillorin tosiri altinda
formalagsmis miirokkeb bir sosial-dini menzaroni oks etdirir. Ruminiya, Bolqaristan, Ukrayna vo
Moldova kimi olkoalorde dini strukturun asasini pravoslav xristianliq toskil edir vo bu konfessiya
yalniz dini deyil, eyni zamanda milli kimliyin, modoni ononslorin vo ictimai doyorlorin
formalagmasinda miihiim rol oynayir. Bununla yanasi, regionda katolik, protestant, islam vo yshudi
icmalart da mévcuddur ki, bu da dini pliiralizmin miisyyan soviyyado qorunmasina sorait yaradir.

Ruminiyada pravoslav kilsasi ohalinin boyiik oksoriyyetini birlogdiron osas dini institutdur vo
comiyyotin monovi hoyatinda giicli movqeys malikdir. Tarixi baximdan Ruminiya Pravoslav
Kilsesi milli dovlstgilik, modoni irs vo ictimai homroyliyin formalagmasinda miihiim rol
oynamigdir. Bununla yanasi, 6lkads katolik, protestant vo diger dini azliglar hiiquqi baximdan
taninir vo dini faaliyyastlorini hayata kegira bilirlor. Dovlst — din miinasibotlori formal olaraq
diinyavi prinsiplors osaslansa da, pravoslav kilsasinin ictimai vo simvolik tosiri yiiksok olaraq qalir.
Sosial tolerantliq imumilikde qenaatboxs saviyyodadir, lakin bozi regionlarda dini vo etnik azliglara
miinasibatds ehtiyatli yanagsmalar miisahido oluna bilor (Norris & Inglehart, 2011, p. 66).

Bolgaristanda da pravoslavliq dominant din olaraq qalir vo Bolqar Pravoslav Kilsosi tarixi-modoni
kimliyin osas dayaqlarindan biri hesab olunur. Eyni zamanda, 6lkodo miisolman azlig1 (xiisusilo tiirk
vo pomak icmalart), eloco do katolik vo protestant qruplar mévcuddur. Azhiglarin dini hiiquqlari
qanunvericilik soviyyasindo taninsa da, praktikada sosial inteqrasiya vo borabor imkanlarla bagl
miioyyan problemlor qalmaqdadir. Dovlat siyasati dini miixtalifliyi rosmi sokildo gobul etso do,
milli vo dini identiklik masalalari bazan siyasi diskursda hassas movzuya ¢evrilir. Sosial tolerantliq
imumi baximdan sabitdir, lakin miqrasiya, millot¢ilik vo sosial-iqtisadi baraborsizlik miioyyon
gorginliklor yarada bilor.

Ukraynada dini miixtaliflik daha miirokkob vo ¢oxsaxoli xarakter dasiyir. Pravoslavliq 6lkods asas
din olsa da, bir neco pravoslav yurisdiksiyanin mévcudlugu dini miihitds institusional par¢alanmaya
sabob olmusdur. Bununla yanasi, Ukraynada yunan-katolik, Roma-katolik, protestant vo yohudi
icmalar1 da faaliyyat gostorir. Son illords siyasi miinaqisalor vo geosiyasi proseslor dini institutlarin
rolunu va tosirini daha da aktuallagdirmisdir. Dovlat siyasoti formal olaraq din azadligini tomin edir
vo dini icmalarin foaliyyatine hiiquqi zomin yaradir. Bununla bels, dini kimliyin milli va siyasi
identikliklo kosigsmosi bozi hallarda sosial gorginlik vo tolerantliq problemlori dogura bilor. Buna
baxmayaraq, vatondas comiyyoti vo beynalxalq toskilatlarin faaliyyati tolerantliq modaniyyatinin
giiclondirilmosing tohfo verir.
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Moldovada dini struktur asason pravoslavliq iizorindo qurulmusdur va kilso ictimai hoyatin mithiim
aktorlarindan biri olaraq ¢ixis edir. Eyni zamanda, katolik, protestant vo digar dini azliglar 6lkonin
dini monzarasinin torkib hissasidir. Moldova comiyyatinds dini doyarlor sosial norma vo onanalorlo
six baglidir. Dovlot — din miinasibatlori hiiquqi baximdan balanslasdirilmis sokilds tonzimlonss do,
bazi hallarda dini institutlarin siyasi va ictimai proseslors tosiri miizakiro movzusuna gevrilir. Sosial
tolerantliq imumilikdo mdvcud olsa da, iqtisadi ¢otinliklor, miqrasiya vo siyasi geyri-sabitlik dini
va sosial miinasibatlords hassasliq yarada biler.

Sorqi Avropada pravoslavligin dominantlig1 regionun dini kimliyini miioyyon edon asas amil kimi
¢ix1s edir vo ictimai sliurun, milli ideologiyanin vo madoni anonslorin formalagsmasinda miihiim rol
oynayir. Bununla yanasi, azliglarin dini hiiquglart region Olkelorinin demokratik inkigaf
soviyyasinin miithiim gostaricisi hesab olunur. Hiiquqi mexanizmlorin mévcudluguna baxmayaraq,
praktikada sosial qobul, borabor imkanlar vo inteqrasiya sahasinde miioyyon problemlor
galmaqgdadir (Grzymala-Busse, 2012, p. 33).

Dovlat siyasoti iimumilikdo dini azadligin qorunmasina yonalsa do, bazi hallarda dominant dinin
iistin movqeyi digor dini icmalarin sosial tosir imkanlarint mohdudlagdira bilor. Bu baximdan
inkliiziv hiiquqi mexanizmlorin giiclondirilmasi, dinlorarasi dialoqun tosviqi vo maariflondirmo
todbirlorinin artirilmasi xiisusi ohomiyyot dasiyir. Sorqi Avropada dini miixtaliflik pravoslav
onanasinin Ustiinliiyii fonunda formalassa da, regionda tolerantliq soviyyasinin yiiksoldilmasi, dini
azliglarin hiiquglarinin daha effektiv qorunmasi vo dovlot — din miinasibotlorinin balanslagdirilmasi
demokratik sabitlik vo sosial harmoniya {i¢clin miithiim sort kimi ¢ixis edir. Bu 6lkslorin tocriibasi
dini miixtalifliyin idars olunmasi vo tolerantliin inkisafi baximimdan ohomiyyastli miigayisali elmi
baza togdim edir.

Qrafik 1. Sarqi Avropa 6lkalarinds dinlar iizra pay bolgiisii
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Mbanba: Pew Research Center, 2017.

Qrafik 1-do Ruminiya, Bolgaristan, Ukrayna vo Moldovada asas dini konfessiyalarin — pravoslav,
katolik, protestant vo digor dini qruplarin — faiz nisbetini miiqayisali sokilds oks etdirir. Vizual
noticolor Sorqi Avropada pravoslavligin dominant dini mdévqgeys malik oldugunu agiq sokildo
gostarir. Xiisusilo Moldova vo Ruminiyada pravoslav ahalinin pay1 on yiiksok soviyyadadir, bu isa
regionun tarixi-madoni vo dini irsi ilo birbasa baglidir. Bolgaristan vo Ukraynada iso pravoslavliq
iistlin movqgeds qalsa da, katolik vo protestant icmalarin daha nozoragarpacaq paya malik olmasi
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dini miixtolifliyin nisbaton yiiksak oldugunu gdostorir. Diaqram eyni zamanda dini azliglarin
movcudlugunu va pliiralist dini miihitin formalagsmasini niimayis etdirir. Bu, dévlotlorin din azadlig1
siyasati, azliglarin hiiquqi statusu vao sosial tolerantliq saviyyasinin qiymotlondirilmasi baximindan
mihiim analitik baza yaradir. Qrafik gostorir ki, Sorqi Avropada dini struktur pravoslav morkozli
model iizorinds qurulsa da, dini miixtaliflik vo konfessiyalararasi balans regionun sosial
inteqrasiyasi vo tolerantliq siyasati iigilin ohomiyyatli amil olaraq qalir.

Dini tolerantliq siyasatlori vo hiiquqi ¢or¢ivo Avropa mokaninda insan hiiquglarinin qorunmasi,
sosial sabitliyin tomin edilmesi vo miixtolif dini icmalar arasinda harmoniyanin saxlanilmasi
baximindan strateji ohomiyyat dasiyir. Avropa 6lkolorindo dini azadliq vo tolerantliq prinsiplori
beynolxalq hiiquqi sonadlor, regional standartlar vo milli ganunvericilik mexanizmlori asasinda
formalasdirilir. Bu ¢orgivo fordin vicdan azadliginin qorunmasina, dini ayri-seckiliyin garsisinin
alinmasina va dini miixtolifliyin hiiquqi baximdan taninmasina xidmat edir.

Avropa Insan Hiiquqlar1 Konvensiyasi dini azadliq sahasindo osas beynalxalq hiiquqi senadlorden
biri hesab olunur. Konvensiyanin 9-cu maddssindo hor bir soxsin din vo vicdan azadligi, dini
etiqadini sarbast ifads etmok, ibadot etmok vo dini ayinlori yerina yetirmok hiiququ tosbit edilir. Bu
norma yalniz dini inancin qorunmasini deyil, eyni zamanda, dovlatlorin dini sahado neytral vo
qeyri-diskriminativ siyasot yiiriitmosini tolob edir. Avropa Insan Hiiquqlar1 Mohkomasinin
presedent hiiququ dini azadliglarin miidafissinds miihiim rol oynayaraq lizv dovlstlorin tolerantliq
siyasatlorino hiiquqi istigamat verir. Dini azadliq qanunlart Avropa Olkslorinde milli hiiquq
sistemlorinin ayrilmaz torkib hissosi kimi ¢ixis edir. Bu ganunlar dini icmalarin geydiyyati,
foaliyyati, miilkiyyst hiiquqlari, tohsil vo ibadot imkanlarin1 hiiquqi baximdan tonzimloyir. Bir ¢ox
Olkolords dini icmalarin dovloet garsisinda borabor hiiquglara malik olmasi, dini ayri-segkiliyin
qadagan edilmosi vo fordi dini hiiquglarin qorunmasi ganunvericilik soviyyosindo tosbit
olunmugdur. Bununla yanasi, bozi ddvlotlordo tarixi dominant kilsaloro miioyyon simvolik vo
institusional {istlinliiklor verilso do, bu hallar imumi tolerantliq prinsiplorini formal olaraq
pozmamalidir.

Avropa Surasiin standartlart dini tolerantligin tosviqinde miihiim normativ baza yaradir. Avropa
Suras1 torofindon gobul edilon gotnamolor, tovsiyolor vo strategiyalar iizv 6lkolordo dinlorarasi
dialoqun inkisafi, dini nifrot nitqina qarsi miibarizo, tohsil sisteminda tolerantliq doyarlorinin tosviqi
vo azliglarin hiiquglarimin qorunmasi kimi masalalori 6n plana ¢ixarir. Bu standartlar dévlstlorin
yalniz hiiquqi deyil, eyni zamanda, sosial vo modoni siyasotlorindo tolerantliq yanasmasinin
giiclondirilmasine xidmat edir.

Milli hiiquqi mexanizmlor dini tolerantligin praktik totbiqindo osas rol oynayir. Dovlstlorin
konstitusiyalarinda din azadligi, vicdan hiiququ va dini ayri-seckiliyin yolverilmazliyi fundamental
hiiquglar sirasinda yer alir. Bir sira 6lkolordo dovlet — din miinasibatlorini tonzimloyon xiisusi
ganunlar, dini icmalarla omokdasliq mexanizmlori, antidiskriminasiya siyasotlori vo insan hiiquqlar
iizro ombudsman institutlart foaliyyot gostorir. Bu mexanizmlor dini zominds miimkiin
miinaqisalorin garsisinin alinmasina, hiiquqi miidafionin tomin edilmasina vo tolerant ictimai
miihitin giiclondirilmasine yonalmisdir (Fox, 2015, p. 3).

Hiiqugi mexanizmlorin mdvcudlugu tolerantligin tam tomin edilmasi {igiin kifayot etmir. Hiiquqi
normalarin effektiv icrasi, mohkomo sisteminin miistoqilliyi, hiiquqi maariflondirmo vo votondas
comiyyetinin foal istiraki dini tolerantligin real hoyatda mohkomlonmosinds miihiim rol oynayir.
Bozi Avropa oOlkslorinde miqrasiya, radikalizm, populist siyasi diskurslar vo dini kimlikls bagl
miibahisalor hiiquqi ¢or¢ivanin tatbiqinds alave ¢agiriglar yaradir.
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Cadval 2. Olkalar iizrs dini azadhq qanunlarinin miiqayisasi

Olka Hiiquqi asas Dovlot—din modeli Dini azhqlarim  Umumi
hiiquqlan toleranthq
saviyyasi
Polsa Konstitusiya, Din Qismen kilss tasirli Hiiquqi taninma Orta
Azadlig1 Qanunu diinyavi model movcuddur
Cexiya Konstitusiya Sort diinyavilik Tam boraborlik  Yiiksok
tomin olunur
Macanistan Konstitusiya, Dini  Dovlot nozarotli Qismen Orta
Toskilatlar Qanunu model mohdudiyyatlor var
Ruminiya  Konstitusiya, Din Pravoslav dominant Hiiquqi tominat Orta
Azadlig1 Qanunu model movcuddur
Ukrayna Konstitusiya, Vicdan Pliiralist model Hiiquqi tominat Orta—Yiiksok
Azadlig1 Qanunu movcuddur

Mbanba: Council of Europe, 2021.

Cadval 2-da segilmis Avropa olkolorindo — Polsa, Cexiya, Macaristan, Ruminiya vo Ukraynada —
dini azadligin hiiquqi tonzimlonma mexanizmlorini miiqayisali sokilds oks etdirir. Cadvalds har bir
Olko tizro dini azadligin konstitusion vo qanunvericilik osaslari, dovlet — din miinasibatlorinin
modeli, dini azliglarin hiiquqi statusu vo limumi tolerantliq soviyyesi sistemlosdirilmisdir.
Molumatlar gostarir ki, Cexiya sort diinyovilik modeline asaslanan hiiquqi sistemo malik olmaqla
dini icmalar arasinda baraborliyin daha yiiksok saviyyado tomin edildiyi 6lkelorden biridir. Polsa vo
Ruminiyada tarixi vo madoni faktorlarin tosiri naticosindo dominant dini institutlarin ictimai tosiri
daha giiclii olaraq qalir, lakin dini azliglarin hiiquqlar1 qanunvericiliklo qorunur. Macaristanda dini
togkilatlarin hiiquqi statusu dovlot nozarot mexanizmlari ilo daha six tonzimlonir ki, bu da bazi dini
icmalar liciin institusional mohdudiyyatlor yarada bilor. Ukrayna isa pliiralist dovlst — din modeli ilo
secilorok miixtalif dini icmalarin hiiquqi faaliyyatins nisboton daha genis imkanlar togdim edir.

Qrafik 2. Avropa olkslorinds dini toleranthq indekslorinin miigayisasi (EVS vo Pew asasinda)
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Mbonba: European Values Study (EVS). (2020).
Qrafik 2-do Polsa, Cexiya, Slovakiya, Macaristan, Ruminiya, Bolqaristan, Ukrayna vo Moldova

iizro dini tolerantliq soviyyesini EVS (European Values Study) vo Pew Research Center indekslori
osasinda miiqayisali sokildo togdim edir. Gostoricilor dini farqlors miinasibat, azliglarin gobul
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soviyyosi vo dinlorarast doziimlilik kimi meyarlar iizro formalasdirilmis indekslordon
gotiirtilmisdiir. Vizual naticolor gostarir ki, Cexiya vo Ukrayna nisbi olaraq daha yiiksok tolerantliq
saviyyasino malik 6lkolor sirasinda yer alir ki, bu da bu 6lkolords sekulyarlagma doracasinin yiiksok
olmas1 vo pliiralist ictimai miihitin mévcudlugu ilo olagolondirilo bilor. Polsa, Macaristan vo
Moldova kimi oOlkolorde iso tolerantliq indekslorinin daha asagi soviyyods olmasi dini-milli
identikliyin giiclii olmasi, konservativ sosial doyorlor vo tarixi-konfessional dominantliq ilo izah
oluna bilor. Qrafik hom do gostorir ki, EVS vo Pew indekslori arasinda imumi uygunluq
movcuddur, lakin metodoloji forqloro goro bozi Olkolor iizro gostoricilor arasinda ciizi forqglor
miisahido olunur. Bu miiqayise dini tolerantligin yalniz hiiquqi mexanizmlorls deyil, eyni zamanda,
ictimai siiur, tohsil soviyyasi, media diskursu vo dovlot siyasoti ilo six bagh oldugunu niimayis
etdirir.

Miizakira

Morkozi vo Sorqi Avropa regionlart dini miixtaliflik, dovlat siyasoti vo sosial tolerantliq baximindan
oxsar tarixi koklors malik olsa da, miiasir inkisaf soviyyasina gore miioyyan forqlor niimayis etdirir.
Morkozi Avropa Olkolorinds sekulyarlasma meyli daha giiclii, dovlot — din miinasibatlori iso daha
neytral vo balanshidir. Bu regionda dini miixtoliflik daha ¢ox pliiralist vo hiiquqi ¢ar¢ivs ilo qorunan
model iizorinds qurulmusdur.

Sorqi Avropada iso pravoslavligin dominantligt dini strukturun osasini toskil edir vo dini
institutlarin ictimai tosiri daha giiclii olaraq qalir. D6vlot siyasatlori formal olaraq din azadligini
tanisa da, praktikada dominant konfessiyalarin tosiri daha nozorocarpacaqdir. Sosial tolerantliq
gostaricilori Morkoazi Avropaya nisbaton bir godor asagi olmaqla yanasi, dini azliglarin inteqrasiyasi
sahasindo alavo ¢agiriglar movcuddur (Verkuyten, 2014, p. 33).

Institusional yanasmalar baximindan Morkozi Avropa 6lkolori Avropa standartlarina daha yiiksok
uygunluq, miistoqil hiiquqi mexanizmlor vo dinloraras1 dialoq platformalar ilo segilir. Sorqi
Avropada iso institusional mexanizmlor movcud olsa da, onlarin effektivliyi 6lkoadon-6lkaya
forqlonir.

Cadval 3. Markazi va Sarqi Avropa iuizrd regional miiqayisa

Gostarici Morkazi Avropa Sarqi Avropa
Dini miixtalifliyin saviyyasi | Orta—Yiiksok Orta
Dominant dini struktur Katolik—Protestant Pravoslav dominantlig:
balansi
Doévlot—din miinasibatlori | Daha sekulyar vo Dominant din tosirli
neytral
Sosial toleranthq | Yiiksok Orta
gostaricisi
Dini azhqlarin hilquqlar1 | Giiclii hiiquqi tominat  Hiiquqi tominat var, praktik mohdudiyyatlor
Institusional mexanizmlar | Inkisaf etmis Qismon inkisaf etmis

Manba: Pew Research Center, 2017.

Codval 3-do Morkozi vo Sorqi Avropada dini miixtoliflik, dovlot — din miinasibotlori, sosial
tolerantliq va institusional yanagmalarin osas forqlorini miiqayisali sokilde gostorir. Naticalora gors,
Morkoazi Avropada sekulyarlasma soviyyasi daha yiiksok, dovlot siyasati iso daha neytral vo balansh
xarakter dastyir ki, bu da dini pliiralizmin daha stabil formalagmasina gorait yaradir. Sorqi Avropada
1s9 pravoslavligin dominant movqeyi dini institutlarin ictimai tasirini giiclondirir vo bu amil bazan
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dini azliglarin inteqrasiyasi vo tolerantliq soviyyesinag tosir gdstora bilir. Umumilikds, Morkozi
Avropada institusional mexanizmlor daha inkisaf etmis, Sorqi Avropada iso bu mexanizmlorin
totbiq effektivliyi 6lkalor lizro doyiskondir.

Natica

Aparilan todqiqat Markoezi vo Sorqi Avropa 6lkalerinds dini miixtalifliyin, tolerantliq saviyyesinin
va dovlot — din miinasibatlorinin formalasma xiisusiyystlorini kompleks sokildo tohlil etmayo imkan
vermisdir. Arasdirma gostorir ki, hor iki region tarixi, madoni vo siyasi baximdan oxsar koklora
malik olsa da, dini strukturun toskili, sosial tolerantliq gostoricilori vo institusional yanasmalar
baximindan miisyyan forqlor mévcuddur.

Morkazi Avropa Olkelorinde sekulyarlasma soviyyasinin daha yiliksok olmasi, dovlst — din
miinasibatlorinin asason neytral vo hiiquqi balans {izorindo qurulmasi dini pliiralizmin daha stabil vo
davamli sokilde inkisafina sorait yaratmigdir. Bu regionda dini miixtsliflik hiiqugi mexanizmlar,
insan hiliquqlar institutlar1 vo dinlorarasi dialoq platformalar1 vasitosilo daha effektiv sokildo
tonzimlonir.

Sorqi Avropada iso pravoslavligin dominantligi dini institutlarin ictimai vo modoni tosirini
giiclondirmis, bu da bazi hallarda dini azliglarin inteqrasiyasi va sosial tolerantliq soviyyasing tosir
gostormisdir. Bununla yanasi, region 6lkolorinds dini azadliglarin hiiquqi asaslart mévcud olsa da,
onlarin praktik totbiqi vo institusional effektivliyi 6lkadon-6lkays forglonir.

Tadqiqat hamginin gostorir ki, dini tolerantligin giliclondirilmasi yalniz hiiquqi corgivolorlo deyil,
eyni zamanda sosial miinasibatlor, tohsil sistemi, media miihiti vo gonclorin doyarlor sistemi ilo six
baglidir. Dinloraras1 dialoqun tosviqi, maariflondirma proqramlarinin genislondirilmasi va inkliiziv
dovlat siyasatlorinin totbiqi tolerantliq soviyyasinin artirilmasinda miihiim rol oynayir.

Umumilikda, notico etibarilo gqeyd etmok olar ki, dini miixtolifliyin effektiv idara olunmasi vo
toleranthigin inkisafi demokratik sabitliyin, sosial harmoniyanin vo multikultural comiyyatin
formalagmasinin asas sortlorindan biridir. Markazi va Sorqi Avropa 6lkalarinin tocriibasi gostarir ki,
hiiquqi mexanizmlorlo yanagsi institusional islahatlar, ictimai dialoq vo modoni qarsiliqli anlagsma
davamli tolerant comiyyastin qurulmasi tiglin vacibdir. Bu baximdan tadqiqatin naticalori galocak
elmi aragdirmalar vo praktiki siyasot formalasdirilmasi {i¢iin shomiyyatli nazori vo totbiqi baza
yaradir.
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Abstract. This article explores methods of mathematical modeling using differential equations in the
certification process of modern technical devices. During certification, the reliability, stability, and
functional compliance of devices serve as key criteria. To evaluate these characteristics, differential
equations describing physical processes are utilized. The paper presents the problem formulation,
introduces fundamental concepts, and, based on lemmas and theorems, demonstrates the existence
and uniqueness of the model solution. The obtained results confirm the effectiveness of
mathematical models in the evaluation of modern engineering systems.
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Xiilasa. Bu moqalado miiasir texniki cihazlarin sertifikatlasdirma prosesinda diferensial
tanliklordan istifads edarak riyazi modellosdirma metodlar: arasdiriliv. Sertifikatlasdirma zamani
cihazlarin etibarliligi, sabitliyi va funksional uygunlugu asas meyarlar kimi ¢ixis edir. Bu
xtisusiyyatlori qiymatlondirmoak iiciin fiziki proseslori tasvir edon diferensial tonliklordon istifada
olunur. Maqaloda masalonin formulu tagdim olunur, fundamental anlayiglar toqdim olunur va
lemma va teoremlara asaslanaraq model hallinin mévcudlugu va unikallig niimayis etdirilir. Olda
edilon naticalor miiasir miihandislik sistemlarinin qiymoatlondirilmasinds riyazi modellarin
effektivliyini tasdiglayir.
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Introduction

The rapid development of modern technical devices and complex engineering systems has created
new requirements for their reliable, accurate, and scientifically justified certification. This is
particularly important for systems operating under demanding conditions, where conventional
certification procedures based primarily on laboratory and field testing may require substantial time,
financial resources, and experimental effort. Therefore, the development of mathematical models
capable of describing and predicting the behavior of technical systems has become an important
direction in modern engineering research. In this context, differential-equation-based mathematical
modeling provides a rigorous framework for analyzing system dynamics, stability, and performance
and can serve as an effective complementary tool in certification procedures (Coddington &
Levinson, 1955; Hale, 1980; Zill, 2017).

The theoretical foundations of differential equations provide the mathematical basis for describing
the behavior of dynamic systems. Coddington and Levinson demonstrated the fundamental
principles of ordinary differential equations and established a rigorous framework for analyzing the
existence and behavior of solutions (Coddington & Levinson, 1955). Hale further developed the
application of differential equations to the study of dynamic systems and their long-term behavior
(Hale, 1980). These classical approaches are important for constructing mathematically justified
models of technical systems and for predicting their responses under different operating conditions.

However, modern engineering systems frequently exhibit nonlinear characteristics that cannot be
adequately represented by classical linear models. In this respect, the nonlinear-system theory
developed by Khalil provides important mathematical tools for modeling and analyzing complex
technical systems (Khalil, 2002). Although linear models are generally simpler to analyze, nonlinear
models can provide a more realistic representation of actual system behavior. Consequently, their
application can improve the accuracy of mathematical assessment during the analysis and
certification of modern technical devices.

Another essential aspect of certification is the assessment of system stability. Lyapunov's stability
theory provides a fundamental mathematical approach for evaluating the stability of dynamic
systems without relying exclusively on extensive experimental investigations (Lyapunov, 1992).
Compared with conventional experimental testing, analytical stability methods can provide more
generalized conclusions concerning system behavior and can be used to investigate system
performance over a wider range of operating conditions. Thus, stability analysis based on
differential equations represents an important component of mathematically supported certification
procedures.

The practical relevance of mathematical modeling is also demonstrated by recent studies applying
mathematical models to various engineering and technological processes. Mathematical modeling
has been used to investigate oil production growth (Humbataliyev et all, 2025) and information-
security risk assessment (Humbataliyev & Taghiyev, 2024), demonstrating that mathematical
models can support the analysis and prediction of complex processes in different application
domains. In addition, studies on operator-differential equations and boundary-value problems have
established mathematical approaches for analyzing the solvability and behavior of complex systems
(Gumbataliev, 2008; Gumbataliev, 2009; Humbataliyev & Kuliyeva, 2025; Gumbataliyev, 2014;
Gumbataliyev, 2014; Ahmadov & Humbataliyev, 2021; Humbataliyev, 2021). These results provide
a broader mathematical foundation for the development of reliable models of technical processes.

Of particular relevance to modern technical-device modeling are studies devoted to antenna and
microwave systems. Hunbataliyev investigated the mathematical modeling of an antenna device
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based on a T-shaped microwave waveguide (Hunbataliyev, 2023), proposed a new approach to
metamaterial antenna-system modeling (Hunbataliyev, 2023), and developed a modeling approach
for a microwave antenna array with a phase radiation pattern (Hunbataliyev, 2024). The simulation
of fiber-optical transmission lines for antenna systems was also considered (Hunbataliyev, 2024).
These studies demonstrate the practical effectiveness of mathematical and simulation-based
approaches for analyzing complex technical devices. Nevertheless, their primary emphasis is placed
on the modeling and simulation of specific antenna, microwave, and transmission systems rather
than on the development of a generalized mathematical framework for incorporating differential-
equation-based analysis into the certification process of modern technical devices.

Therefore, the main difference of the present study from the aforementioned works is that
mathematical modeling is considered not merely as a means of simulating the behavior of a
particular technical device, but as a methodological basis for supporting its certification and
reliability assessment. While previous studies have primarily addressed the mathematical
description, simulation, stability, or performance of individual systems (Hunbataliyev, 2023;
Hunbataliyev, 2023; Hunbataliyev, 2024; Hunbataliyev, 2024), the present approach focuses on
connecting these mathematical capabilities with the requirements of technical certification. In
particular, the proposed perspective combines differential-equation-based modeling, analysis of
system dynamics, and stability assessment into a unified framework that can reduce dependence on
repeated experimental testing and provide analytically justified information about system behavior.

The scientific novelty of the study lies in the application of differential-equation-based
mathematical modeling as an integrated tool for the certification of modern technical devices, with
particular emphasis on the analytical assessment of dynamic behavior and stability. Unlike
approaches limited to experimental verification or simulation of individual technical components,
the proposed approach seeks to establish a mathematically grounded relationship between system
modeling and certification. This makes it possible to assess system behavior under different
operating conditions, identify potentially unstable modes, and obtain generalized analytical
conclusions before or alongside experimental certification procedures. Consequently, mathematical
modeling can function not only as a theoretical method but also as a practical engineering
instrument for increasing the efficiency, reliability, and scientific validity of certification.

Thus, the analysis of previous theoretical and applied studies indicates that differential equations
provide a strong mathematical foundation for describing dynamic and nonlinear systems, analyzing
stability, and predicting system behavior (Coddington & Levinson, 1955; Hale, 1980; Khalil, 2002;
Lyapunov, 1992; Zill, 2017). At the same time, recent applications demonstrate the effectiveness of
mathematical modeling in specific technological and engineering domains (Humbataliyev et all,
2025; Humbataliyev & Taghiyev, 2024; Gumbataliev, 2008; Gumbataliev, 2009; Humbataliyev &
Kuliyeva, 2025; Gumbataliyev, 2014; Gumbataliyev, 2014; Ahmadov & Humbataliyev, 2021;
Humbataliyev, 2021; Hunbataliyev, 2023; Hunbataliyev, 2023; Hunbataliyev, 2024; Hunbataliyev,
2024). However, there remains a need for approaches that explicitly integrate these mathematical
methods into the certification process of modern technical devices. Addressing this gap constitutes
the principal motivation of the present study and defines its scientific and practical significance.

Problem Statement. During the certification of modern devices, it is necessary to analyze their
operating modes not only under ideal conditions but also in real environments—under nonlinear
effects, external disturbances, and random factors. For this reason, classical linear models are often
insufficient, and the construction of more general mathematical models becomes necessary.

For this purpose, a generalized model describing the state of a technical system can be expressed by
the following nonlinear differential equation:
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dx(t) _ F(Z‘,X(t),u(t))‘l' G(t,x(t),a)(f))-

dt

Here, x (t) € R" is the state vector of the system,, u (t) € R"™ is the control input, F is a nonlinear
dynamic function, G(t,x(t),a)(t)) is an operator describing the mechanism by which random

influences enter the system, and a)(t)-is an external stochastic process.

This model more adequately reflects the real operating conditions of modern devices and makes it
possible to take risk factors into account during the certification process.

Formation of the Stochastic Model. In real systems, taking into account measurement errors,
environmental influences, and internal fluctuations, the model can be represented in the form of the
following stochastic differential equation:

dx ()=F(t,x@),ult))dt+> (t,x()dw ().

Here, W(t ) is a Wiener process, and Z(t,x) - is the diffusion matrix. This model makes it possible

to assess probabilistic risks in the certification process.
Methods

The study uses mathematical modeling and numerical simulation methods to analyze the
operational characteristics of modern devices. Mathematical models are developed based on the
main technical parameters and operating conditions of the devices. Differential and algebraic
equations are used to describe the relationships between input and output parameters.

Numerical calculations are performed to evaluate device performance under different operating
conditions. The obtained results are compared with reference or experimental data to assess the
accuracy and reliability of the proposed models. Sensitivity and comparative analyses are also
applied to identify critical parameters and evaluate compliance with relevant technical and
certification requirements.

Results

Definition 1. A system is called stable if small initial perturbations remain bounded over time.
Definition 2. A system is considered reliable if its state remains within admissible limits over a
given time interval.

Definition 3. A certification model is a mathematical model that describes the behavior of a
technical system and allows the evaluation of its compliance with regulatory requirements.
Definition 4. Stochastic stability is the ability of a system to remain within a certain domain in a
probabilistic sense.

Definition 5. Certification reliability is the probability that a system satisfies regulatory
requirements under random influences.

Lemma 1. If the function F (t,x) satisfies the Lipschitz condition with respect tox, then the

solution of the initial value problem exists and is unique.
Proof. This result follows from the classical existence and uniqueness theorem for the Cauchy
problem.
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Lemma 2. 1f the function F' (t,x) satisfies a local Lipschitz condition, then the initial value problem

admits a local solution.
Proof. This result is obtained based on the convergence of a sequence constructed using the Picard
iteration method.

Theorem 1. If the function F (t ) x) is continuous and satisfies the Lipschitz condition, then
X (O) =X

admits a unique solution for the given initial condition.

Proof. The theorem is proved using the Banach fixed-point principle. By constructing an
appropriate operator and showing that it has a contraction property, the existence of a unique fixed
point-and hence a unique solution-is established.

Theorem 2. If there exists a Lyapunov function V' (x) such that

v,
dx

then the system is stable.

Proof. The proof follows from the direct method of Lyapunov [4]. The fact that the time derivative
of the function is negative or equal to zero indicates that the system’s energy decreases over time.
Theorem 3. 1f the solution of the system remains within the specified normative domain,

x(t)eD,Vte[O,T]

then the system satisfies the certification requirements.
Theorem 4. If, in addition, the condition

|7 (c.x)] < i+ x])

is satisfied, then the solution exists for all > 0.
Proof. Using Gronwall’s inequality, boundedness of the solution is established, which prevents
blow-up in finite time.

Theorem 5 (Stochastic Stability Criterion). If there exists a Lyapunov V (x) function such that

Er (x(e)=<v(x,)

then the system is stable in the mean sense.
Proof. Using It6’s formula, the differential of V(x) -is computed, and an estimate is obtained in

terms of its expected value.
Theorem 6. 1f the following condition is satisfied:

Pix(t)e DeVieloeT]}>1-¢

then the system is considered certified with a given reliability level.
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Discussion

Comparative Analysis of the Model.
The comparative approach shows that:
* Linear models

. advantages: simplicity, availability of analytical solutions

. disadvantages: do not fully represent real systems

* Nonlinear models

. advantages: more realistic representation of system behavior

. disadvantages: more complex analysis

* Stochastic models

. advantages: account for uncertainty and random effects

. disadvantages: require probability theory and more advanced mathematical tools

Scientific Novelty and Practical Significance

The proposed extended model:

. enables mathematical evaluation of risks in certification processes,

. allows prediction of system behavior under extreme operating conditions,
. provides results that are closer to real engineering systems.

This approach can be particularly applied in the following areas:

. aviation systems,

. energy equipment,

. automated control systems,

. high-precision measurement devices.

Conclusion

This study demonstrates that mathematical modeling based on differential equations is an effective
tool in the certification process of modern devices. The proposed approach allows for analytical
investigation of system behavior and precise evaluation of stability and reliability criteria. Future
research should incorporate nonlinear dynamics and stochastic effects, which will enable the
development of more realistic and practically applicable models.
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Xiilasa. Moaqalado elektroenergetik sistemlords elektrik enerjisi itkilorinin va enerji keyfiyyati
gostaricilorinin asas aspektlori arasdirilmisdir. Texniki va geyri-texniki itkilorin yaranma sabablori,
onlarin hesablanmasi va azaldilmast iisullari, hamginin garginlik va tezlik sapmalari, harmonikalar,
fazalararast yiik qeyri-barabarliyi, reaktiv giic va giic amsali kimi keyfiyyat géostoricilori tohlil
edilmisdir. Bundan alava, transformator va elektrik xatlorinda itkilar, yiik rejimlari, kompensasiya
qurgulart va enerji somaraliliyi moasalolori nozordon kegirilmigdir. SCADA va Smart Grid
texnologiyalarimin real vaxt monitoringi vasitasila itkilorin askarlanmasit va enerji keyfiyyatinin
vaxsilasdiriimasindakr rolu vurgulanmisdir. Tezis konkret sobokada aparilmis ol¢moalora deyil,
elektroenergetik sistemlorda enerji itkilori va keyfiyyat problemlarinin nazari va praktiki icmalina
asaslanir.

Acar sozlor: elektroenergetik sistem, elektrik enerjisi itkilori, elektrik enerjisinin keyfiyyati, enerji
samaraliliyi, gorginlik, harmonikalar

1Azarbaycan Dovlst Doniz Akademiyasi, texnika tizra falsofs doktoru, dosent, Baki, Azorbaycan
2Azorbaycan Dovlat Daniz Akademiyasi, texnika iizro folsofo doktoru, dosent, Bak1, Azorbaycan
3 Azarbaycan Dovlot Doniz Akademiyasi, doktorant, Baki, Azorbaycan

*Azorbaycan Dévlot Neft vo Sonaye Universiteti, magistrant, Baki, Azorbaycan

Mosul miiallif. E-poct: afag sk@mail.ru

Daxil oldu: 20 aprel 2026; Qobul edildi: 21 iyul 2026; Onlayn dorc edildi: 30 sentyabr 2026

INVESTIGATION OF ELECTRICAL ENERGY LOSSES AND QUALITY IN ELECTRIC
POWER SYSTEMS

Afag Salimova'”
https://orcid.org/0000-0001-9585-994X

Elshan Sultanov?*
https://orcid.org/0009-0002-0002-7038

Kanan Huseynov?
https://orcid.org/0009-0002-3544-7390

Vugar Azimov*

https://orcid.org/0009-0000-5493-6267

42


https://orcid.org/0009-0002-0002-7038
https://orcid.org/0009-0002-0002-7038
mailto:afag_sk@mail.ru
https://orcid.org/0009-0002-0002-7038

Afaq Salimova va b.

Abstract. The article examines key aspects of electrical energy losses and power quality indicators
in electric power systems. It analyzes the causes of technical and non-technical losses, methods for
their calculation and mitigation, as well as power quality indicators such as voltage and frequency
deviations, harmonics, phase load imbalances, reactive power, and power factor. Furthermore, the
study addresses issues related to losses in transformers and power lines, load regimes,
compensation equipment, and energy efficiency. It highlights the role of SCADA and Smart Grid
technologies in detecting losses and improving power quality through real-time monitoring. The
paper is based on a theoretical and practical overview of energy losses and power quality issues in
electric power systems, rather than on measurements taken from a specific network.

Keywords: electric power system, electrical energy losses, power quality, energy efficiency, voltage,
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Giris

Elektrik enerjisi miiasir iqtisadiyyatin vo sosial hoyatin fasilosiz foaliyyati iiclin osas resurslardan
biridir. Istehsal morkozlorindon son istehlak¢iya qodor uzanan miirokkob 6tiiriicii vo paylayici
infrastruktur vasitasilo Gtiiriilon elektrik enerjisinin bir hissosi qagilmaz olaraq itirilir (Dugan et al.,
2012). Bu itkilor ham energetik miiassisalorin iqtisadi gostaricilorine, hom ds 6lkonin imumi enerji
balansina monfi tosir gosterir. Diinya tocriibasi gostorir ki, Gtiirlicii vo paylayict sobokalords bas
veran itkilorin soviyyasi sobokonin texniki voziyystinden, yiikiin strukturundan, gorginlik
soviyyalorindon vo istismar moadoniyyeotindon asilt olaraq genis diapazonda dayiso bilor (Gonen,
2016).

Elektrik enerjisinin keyfiyyoti mosolosi son onilliklorde xiisusi aktualliq kosb etmisdir. Bunun
sabobi geyri-xatti yiiklorin-tezlik ¢eviricilorinin, elektron idaraetms sistemlorinin, LED isiglandirma
qurgularinin vo diger hossas elektron avadanliglarin-sobakoyo genis miqyaslt inteqrasiyasidir. Bu
ciir yiiklor sobakods harmonik tohriflorin, gorginlik sapmalarinin ve digar keyfiyyst pozuntularinin
yaranmasina sobob olur ki, bu da 6z ndvbosindo hom slava enerji itkilorine, hom do avadanlhiglarin
normal i rejiminin pozulmasina gatirib ¢ixarir (Heydt, 1991).

Mogalodo mogsad elektroenergetik sistemlordo bas veran elektrik enerjisi itkilorinin osas ndvlorini,
onlarin yaranma mexanizmlorini vo hesablanma prinsiplorini sistemli sokildo tohlil etmok,
homginin, enerji keyfiyyotinin osas gostoricilorini vo bu gdstoricilorin yaxsilagdirilmast yollarin
nazardon kegirmakdir. Tezisda, hamginin, miiasir roqgomsal monitoring texnologiyalarinin (SCADA,
Smart Grid) itkilorin idars olunmasinda va enerji keyfiyyatinin tomin edilmasindaki rolu arasdirilir.

Movzunun aktualligr ondan ibaratdir ki, itkilorin azaldilmasi va enerji keyfiyystinin yiiksaldilmasi

tokco energetika miiossisolorinin maliyys gostericilorini yaxsilasdirmir, eyni zamanda, enerji
tohliikasizliyinin tomin olunmasina, straf miihito monfi tosirlorin azaldilmasina vo istehlakgilara
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etibarli enerji tochizatinin gostorilmasine xidmat edir. Bu baximdan mdvzu ham elmi, ham do
praktiki ohomiyyot dasiyir (Bagirov, vo b., 2016).

Metodlar

Arasdirma nozori-analitik xarakter dasiyir vo konkret soboko seqmentindo aparilmis eksperimental
olgmalars deyil, mévzuya dair mdvcud elmi adobiyyatin, dors vesaitlorinin, beynolxalq standartlarin
vo normativ sonadlorin sistemli icmalina osaslanir.

Arasdirma prosesinds asagidaki metodlardan istifado edilmisdir:

Elmi adobiyyatin miiqayisali tohlili: elektroenergetik sistemlords itkilorin tosnifatina vo hesablanma
metodlarina dair yerli vo xarici monbalor miigayisali sokildo nazordon kegirilmisdir;

Sistemli yanagma: itkilor vo enerji keyfiyyoti masalalori bir-birinden tocrid olunmus halda deyil,
vahid enerji sisteminin qarsiligli slagali elementlori kimi aragdirilmigdir;

Tosniflogdirmo metodu: itkilor texniki va geyri-texniki, enerji keyfiyyati gostoricilori iso gorginliya,
tezliya vo dalga formasina aid olan parametrlors géra qruplasdirilmisdir;

Umumilosdirmo: miixtalif monbolords toqdim olunan naticolor osasinda {imumi tendensiyalar vo
tovsiyalor formalasdirilmisdir.

Aragdirmanin nozori bazasii elektrik sobokolori vo sistemlori, enerji keyfiyyoti vo Smart Grid
texnologiyalarina dair fundamental dors vasaitlori, monoqrafiyalar vo beynolxalq standartlar (o
climlodon IEEE Std 519-2014) (IEEE Standards Association, 2014) toskil edir. Qeyd etmok lazimdir
ki, todgiqat konkret bir enerji sisteminin real 6lgmo naticalorine osaslanmadigindan, sldo edilon
naticolor limumilosdirilmis xarakter dasiyir vo konkret soboko {iclin doqiq odadi giymatlondirms
tolob olundugu halda slavo saho todqiqatlarinin aparilmasi zoruridir (Farhangi, 2010).

Naticalor

Elektrik enerjisi itkilarinin tasnifati. Elektroenergetik sistemlords yaranan itkilor imumi gobul
edilmis tosnifata gore iki asas qrupa boliiniir: texniki itkilor vo geyri-texniki (kommersiya) itkilori
(Gonen, 2016).

Texniki itkilor elektrik coroyaninin naqillordon, transformatorlardan vo digor soboka
elementlorindon kegmaosi zamani fiziki qanunauygunluqlar osasinda yaranan itkilordir. Bunlara
aiddir: xatlorde aktiv miigavimotdon yaranan istilik itkilori; transformatorlarda bosdayanma itkilori
(niivado hisrezis vo burulgan corayanlarindan) vo yiliklonms itkilori (sargilarda miigavimatdon);
korona effekti noticosindo yliksok gorginlikli xatlordo yaranan itkilor; izolyasiya materiallarinda
dielektrik itkilari.

Qeyri-texniki itkilor iso sobokenin texniki vaziyyati ila deyil, ugot-nazarat sisteminin natamamligi
ilo baglidir. Bunlara saygac doqiqliyinin asagi olmasi va ya saygaclarin siradan ¢ixmasi, qganunsuz
qosulmalar, abunagi ugotunun sohv aparilmasi vo kommersiya sonadlogmasindoki uygunsuzluqglar
aiddir. Diinya tocriibasinda geyri-texniki itkilorin xiisusi ¢okisi inkisaf etmokds olan dlkslords daha
yuksok olur (Grigsby, 2012).

Itkilorin imumilosdirilmis tosnifatr Sokil 1-do gdstorilmisdir.
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Sokil 1. Elektrik enerjisi itkilorinin tasnifati

Bu qarsiligh asililig mévzunun ayri-ayri texniki todbirlorlo deyil, kompleks sistem yanagmasi ilo
hall edilmasinin zaruriliyini gostorir. Miixtolif monbolords toqdim olunan yanagmalarin miigayisosi
gostorir ki, ononovi kompensasiya iisullar1 (statik kondensator batareyalar1) holo do genis totbiq
olunsa da, dinamik kompensasiya qurgularinin (SVC, STATCOM) totbiqi daha yiiksok effektivlik
tomin edir, xiisusilo doyiskon yiik profiline malik sonaye miiossisolorindo (Kundur, 1994). Eyni
zamanda, bu qurgularin qurasdirilmas: olave kapital qoyulusu tolob etdiyindon, onlarin totbiqi
iqtisadi asaslandirma ilo miisayist olunmalidir.

SCADA vo Smart Grid texnologiyalarinin totbiqi baximindan qeyd etmok lazimdir ki, bu
sistemlorin somaraliliyi asason malumatlarin keyfiyystindon vo toplama tezliyindon asilidir. Kifayot
godar six yerlosdirilmis 6l¢ii noqtalori olmadan itkilorin doqiq lokalizasiyasi ¢atinlosir. Bundan
olavo, bu texnologiyalarin totbiqi kibertohliikasizlik masalolorini do giindomo gotirir, belo ki,
morkozlosdirilmis idaroetma sistemlorine icazosiz miidaxilo sobokonin etibarliligina ciddi tohliiko
yarada bilor (Momoh, 2012).

Miizakirs

Arasdirmanin moahdudiyysti ondan ibarotdir ki, o konkret bir soboke seqmentino aid real dlgma
molumatlarina asaslanmir, buna goéra do toqdim olunan naticolor timumilosdirilmis xarakter dasiyir.
Goalacak tadqiqatlar iiclin konkret paylayici soboka seqmentinds real vaxt 6lgmolori asasinda itki vo
keyfiyyot gostoricilorinin  komiyystca qiymatlondirilmasi, homginin, siini intellekt osash
prognozlasdirma alqoritmlorinin (mosalon, masin dyronmosi metodlari il itki prognozlasdirilmasi)
totbiqi perspektivli istigamatlor kimi geyd edils bilar (Orucov, 2020a; Orucov, 2020b).
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Notica
Aparilan tohliler naticosinds agagidaki asas naticalora golinmisdir:

1.Elektroenergetik sistemlords yaranan itkilor texniki vo geyri-texniki itkilora boliiniir, onlarin hor
biri forqli sabablordon yaranir vo forqli todbirlor tolob edir;

2. Xotlordo vo transformatorlarda yaranan texniki itkilorin azaldilmasi gorginlik soviyyasinin
optimallagdirilmasi, yiikiin fazalar arasinda borabor boliisdiiriilmosi vo avadanligin vaxtinda
modernlosdirilmasi ilo miimkiindiir;

3.Reaktiv giiclin kompensasiyasi, xiisusilo dinamik kompensasiya qurgularinin totbiqi, hom itkilorin
azaldilmasinda, hom do gorginlik sabitliyinin tomin olunmasinda miihiim rol oynayir;

4.Enerji keyfiyyoti gostoricilori (gorginlik vo tezlik sapmalari, harmonik tohriflor, gorginlik
asimmetriyasi, flikker effekti) istehlak¢i avadanhiglarinin etibarli islomasi {i¢iin normativ hadlor
daxilinds saxlanilmalidir.

Umumilikdo, elektroenergetik sistemlordo itkilorin minimuma endirilmosi vo enerji keyfiyyatinin
yiiksoldilmasi ayri-ayr1 texniki todbirlorlo deyil, soboko infrastrukturunun modernlogdirilmasini,
rogomsal monitoring sistemlorinin totbiqini vo kompensasiya qurgularinin inteqrasiyasini ohato
edon kompleks yanagma ilo miimkiindiir. Golocok aragdirmalar konkret saboks seqmentlorinds real
olgmolor osasinda aparilaraqg, toqdim olunan noazori miiddealarin praktiki tosdiqine xidmaot edo bilor
(Short, 2004).
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Xiilasa. Maqalado hidrogen enerji tachizati sistemlari elektrik energetikasi movgeyindan sistem
saviyyasinda aragdirimisdir. Hidrogen ayrica yanacaq kimi deyil, giic elektronikasi ¢eviricilori
vasitasilo sabakaya qosulan idara olunan elektrik yiikii, dispetcerlasdirila bilon generasiya manbayi
va uzunmiiddatli enerji saxlama vasitasi kimi nazordon kegirilir Qalavi, proton miibadilasi
membranli va bark oksidli elektroliz xiisusi enerji sarfi, dinamik yiik diapazonu va iso salinma
xtisusiyyatlorina gore miiqayisa edilmis, asas saxlama variantlart isa yaratdiglar: alava elektrik
enerji sarfi baximindan qiymatlondirilmisdir.
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Abstract. The article examines hydrogen energy supply systems at the system level from the
perspective of the electric power industry. Hydrogen is considered not merely as a fuel, but as a
controllable electrical load, a dispatchable generation source, and a long-term energy storage
medium connected to the grid via power electronic converters. Alkaline, proton exchange
membrane, and solid oxide electrolysis technologies are compared based on specific energy
consumption, dynamic load range, and start-up characteristics, while key storage options are
evaluated in terms of the additional electrical energy consumption they entail.
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Giris

Hidrogen texniki adobiyyatda getdikco daha ¢ox adi yanacaq kimi deyil, istehsali, hazirlanmasit vo
oks cevrilmosi, demok olar ki, tamamilo elektrotexniki amillorlo miioyyon olunan ikinci deracali
enerji dastyicist kimi qiymatlondirilir. Sahonin miqyast bu masalalorin no doracads ciddi gobul
edilmali oldugunu gostorir. 2024-cii ildo diinya iizro hidrogen tolobati toxminon 100 mln. tona
catmis, lakin onun bir faizdon azi asagi emissiyali tisullarla istehsal olunmusdur; 2030-cu il ii¢lin
elan edilmis asagi emissiyali istehsal hocmi 49 mlin. t/il soviyyasindon 37 mlin. t.il-o qodor
azaldilmigdir. Eyni zamanda, ayri-ayri layihslorin giicli siiratlo artmig, 2025-ci ilds 500 MVt
giiciindo qurgu istismara verilmisdir (Ball & Wietschel, 2009).

500 MVt giiclindo bir elektrolizer orta Ol¢iilii sonaye yarimstansiyasinin yiikii ilo miigayiso oluna
bilor. IRENA (international renewable energy agency) — Beynolxalq Borpa Olunan Enerji
Agentliyinin gqiymoatlondirilmosina gors hidrogenin uzunmiiddstli maya doyeri kapital xorclorindon
deyil, elektrik enerjisinin qiymatindon vo stekin xiisusi enerji sorfindon asilidir. Bu iso elektrik
effektivliyini iqtisadi asaslandirmanin morkazino qoyur. Dovlst proqramlarinda da eyni yanasma
totbiq olunur vo hidrogen elektroenergetikani, sonayeni vo nogliyyati birlogdiron vasito kimi
qiymotlondirilir (Ziittel, 2003).

Metodlar

Aragdirma prosesindo elmi odobiyyatin miiqayisali tohlili aparilmig, sistemli yanagma,
tosniflosdirmo, imumilasdirmo metodlarindan istifads edilmisdir.

Naticalar

Tam hidrogen enerji tochizati sistemi bir-biri ils elektriki alagads olan alt sistemlorin ardicillig1 kimi
tosvir oluna biler. Zoncir enerji ugotu, giris kommutasiya qurgular1 vo algaldici transformatorlarin
yerlosdiyli Uimumi qosulma noqtosindon baslayir. Orta gorginlikli sin elektrolizer steklorini
qidalandiran diizlondirici bloklar1 ilo yanas1 komokei sistemlori; suyun hazirlanmasi, dovretmo
nasoslari, soyuducu konturlar, qaz-maye ayiricilari, qurutma qurgulari, ¢illerlor vo ventilyasiyani da
tomin edir. Alinan qaz tomizlonir, qurudulur, sixilir vo balona, kavernaya vo ya boru komorino
verilir. ©ks ¢evrilmo zaman1 hidrogen hazirlanaraq yanacaq elementino otiiriiliir, onun ¢ixis giicii
iso 0z miihafizo vo sinxronlasdirma funksiyalarina malik soboko invertoru vasitosilo sobokoyo
qaytarilir (Ball & Wietschel, 2009).

Dayisan Algaldown Elektrolizator Kompressor va Yanacaq DC/AC
carayan (AC) transformator bloku Saxlama Anban  Elementi invertor
sabakasi H,0Girisi 0, Coass (FC)
AC 0, Coust lekan

. -
Yanacaq[-"*7'] DC/AC
Elementi 74 @
(FC) I,nvenor

gabaka DC
nerjisi AC/DC it
= ﬂ i
Inci
idrogen j

Girisi * 4 Cousi  Kagerna/Balon

(Kitla Axina - Hidrogen)

' - Hidrogen)
Komakgei sistemiar .
(NASOSLAR, mmm)> Elektrik Axini
SOYUTMA) mmd> Hidrogen Axini

Sakil 1. Sabakaya inteqrasiya olunmug hidrogen enerji tachizati sisteminin timumi blok-sxemi
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Diinya istehsalinin boylik hissasini tomin edon metanin buxarla riformingi kigik komokei elektrik
yukiine vo uzun iso salinma miiddotino malik termokimyovi prosesdir; hidrogen istehsalinin osas
iisullarinin miiqayisali icmal1 odobiyyatlarda verilmisdir (Winter & Nitsch, 1988; Koponen, et all,
2019).

Homin tisullarin is xarakteristikalarindan ¢ixan natico odur ki, sobako xidmatlori {i¢lin tolob olunan
stiratli idara olunmani yalniz elektroliz iisullari tomin eda bilor.

Hidrogen biitiin kimyavi yanacaqlar arasinda on yiiksok kiitls {izre enerji sixligina asag istilikverma
qabiliyyati iizro toxminon 120 MC/kq malikdir, lakin normal soraitdo hocm sixlig1 ¢ox asagidir, ona
gora do har bir praktiki saxlama iisulu sistemin effektivliyindon ¢ixilmali olan enerji itkisi yaradir
(International Energy Agency, 2025).

Burada n politropa gostaricisi, M molyar kiitlo, T1 giris temperaturu, ndso) iso masinin izentrop
faydali is omsalidir. Araliq soyutma ilo ¢ox pillali sixilma 30 bardan 350 bara godor hidrogenin 6z
enerji tutumunun iki-ii¢ faizini, 700 bara qoder iso bes faizdon ¢oxunu istehlak edir (International
Renewable Energy Agency, 2025).

Mayelosdirmo zamani saxlanilan enerjinin toxminon ligdo biri hocminda elektrik enerjisi tolob
olunur. Metal hidridlordo saxlama asag1 tozyiqds yiiksok hacmi sixliq verir vo stasionar, eloco do
doniz totbiqlori liclin alverislidir, lakin istilik idaroetmosi tolob edir vo kiitlo tizro tutumu mohdud
qalir (Serensen & Spazzafumo, 2018).

Cadval 1-do hidrogenin saxlanma {isullar1 vo onlarin  toxmini elektrik enerji  itkisi
imumilogdirilmisdir.

Cadval 1.

Saxlama iisulu Sorait Hacmi sixhq Enerji itkisi (AIQ-don)

Sixilmis qaz 350 bar, otraf miihit =~ 23 kg/m? 2-3%

Sixilmis gaz 700 bar, otraf miihit ~ 39 kg/m? 4-6 %
Maye hidrogen 20 K, 1 bar =71 kg/m? 25-35%

Metal hidrid 10-50 bar, 20-100 °C | =80-110 kg/m? 10-15 % (istilik)

Duz kavernasi 60—180 bar ~ 5-13 kg/m? 24 %

(1)3:;21 tﬁzﬁfﬁg 30-100 bar ~2-8 kq/m? 1-3 %

Soboko miqyash saxlama ticlin geoloji variantlar holledicidir. Bir duz kavernasi bir ne¢o min ton
hidrogen, yoni onlarla qavat-saat enerji saxlaya bilor vo vahid enerjiys diison marjinal kapital
xorcind goro heg bir elektrokimyovi texnologiya buna yaxinlagsmir. Karbonsuzlagdirilmis enerji
sistemindo hidrogenin osas {Ustlinliiyii mohz budur: effektivlik deyil, saxlanilan enerjinin
qurasdirilmis giicdon demok olar ki, tam ayrilmasi (Carmo et all, 2013; Buttler & Spliethoff, 2018).

2035-ci ilo godor toxminon 37 000 km ixtisaslagdirilmis hidrogen boru komorinin elan olunmasi,
lakin bunlarin alt1 faizdon azinin yekun investisiya qararina ¢atmasi paylayict infrastrukturun hom
iddiali oldugunu, hom do hoalo formalasmadigini gostorir.

Miizakira

Galacak perspektivior. Ceviklik vo uzunomiirliiliik bir-biri ilo ziddiyyatdadir, ¢linki barpa olunan
enerjinin ustiinliik togkil etdiyi bazarda doyeri maksimuma ¢atdiran dinamik is rejimi eyni zamanda
deqradasiyan1 siirotlondirir, ona goro do optimum sirf texniki deyil, kommersiya komiyyastidir

(Nikolaidis & Poullikkas, 2017).
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Effektivlik vo kapital xorci ¢evirici interfeysindo ziddiyyot toskil edir; baza yilikdo isloyon qurgu
ticlin optimal topologiya ilds bir ne¢o min saat isloyon qurgu {i¢iin yanlis ola bilor. Nohayat, yerli vo
imumi sistem tlizro naticalor forqlidir: hidrogenin istifadasi emissiyalari istehlak ndqtesinde aradan
qaldirir, lakin istehsal emissiyalar elektrik tochizati sistemino kegir. Golocok todqigatlarda toklif
olunan ardicilliq konkret obyekto totbiq edilmali, forziyyslor, birxotli sxem, yilik ssenarilori vo
hassasliq tohlilinin naticalari dorc olunmalidir (Larminie & Dicks, 2003).

Notica

Notico olaraq geyd edo bilarik ki, hidrogen enerji tochizati sistemlori elektrik qosulmasi olan kimya
qurgusu kimi deyil, vahid inteqrasiya olunmus elektrik qurgusu kimi layihalondirilmalidir. Umumi
gosulma ndqtosi, transformatorlar, qidalandirici geviricilor, steklor, komoke¢i sistemlor, sixilma vo
saxlama alt sistemlori, oks ¢evrilma bloklart vo idarsetmo arxitekturasi bir-birindon asili olmayan
elementlor kimi segilo bilmoz, ¢iinki onlarin hor biri digorlorinin yiik paylanmasina, qisagapanma
rejiming, dinamik cavabina vo xiisusi enerji sorfino tosir gostorir. Beynolxalq standartlar qurgunun
sorhadlorinds tohliikasizlik, qosulma vo enerjinin keyfiyyoti toloblorini miisyyon edir, enerji
sistemlori lizro miithondis hesablamalart iso homin toloblori konkret layiho tigiin avadanlhigin giic
gostariciloring va is parametrloring gevirir.
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Xiilasa. Maqgalada limanlarda gomilarin sahildon elektrik tachizati (SET) sistemlori, SCADA asaslt
raqgamsal idaraetma va barpa olunan enerji manbalarinin inteqrasiyasi sistem saviyyasinda icmal
metodu il arasdirilmisdir. Aragdirma IEC/IEEE 80005 standartlar seriyasina, IEC 61850 rabita
standartina va “Agilli Liman” konsepsiyast iizra aparilmis elmi tadqiqatlara asaslamr. Tohlillor
gostorir ki, SET sistemlorinin uygunlugu yalniz nominal gorginliyin eyniliyi ilo mohdudlasmir;
beynalxalq standartlasdirmaya baxmayaraq, konnektor tiplori va kabel idaraetma sistemlori
arasinda halo do uygunsuzluglar movcuddur. Ragomsal idaraetma va barpa olunan enerjinin
inteqrasiyasi liman administrasiyasinin alagalandirici rolu va vahid enerji strategiyasi ¢ar¢ivasinda
tomin edilmalidir. Magalada bu inteqrasiyani tomin edon 3 marhalali miihandis qiymoatlondirma
¢ar¢ivasi taklif olunmusdur.

Acar sozlar: sahil, elektrik tochizati, gomi, agulli liman, raqamsal idaraetma, barpa olunan enerji
manbalari, enerji saxlama sistemlori
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Abstract. This article examines port-based shore-to-ship power (SSP) systems, SCADA-based
digital control, and the integration of renewable energy sources using a system-level review
approach. The study is based on the IEC/IEEE 80005 series of standards, the IEC 61850
communication standard, and research conducted on the "Smart Port" concept. Analyses indicate
that the compatibility of SSP systems extends beyond mere nominal voltage alignment; despite
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international standardization, inconsistencies regarding connector types and cable management
systems persist. Digital control and renewable energy integration must be implemented within a
unified energy strategy, facilitated by the coordinating role of the port administration. The article
proposes a three-stage engineering assessment framework to achieve this integration.

Keywords: shore, power supply, ship, smart port, digital control, renewable energy sources, energy
storage systems

Giris

Gominin limanda dayandigr miiddotdo kdmokgi generatorlarin islomasi yerli hava keyfiyyotino vo
sos-kily soviyyosino monfi tosir gostorir. SET, (digor ad1 ilo “cold ironing” vo ya OPS-Onshore
power supply) gominin sahil elektrik sobokosindon gidalanmasina imkan verarok bu monfi tosirlori
ohomiyyatli doerocado azaldir vo bir sira miiasir limanlarda ekoloji normativlors cavab vermok iigiin
miitloq sorto ¢evrilir. Liman administrasiyalar1 bu prosesds enerji istehsalinin, istehlakinin vo
infrastruktur investisiyalarinin osas oalagolondiricisi rolunu oynayir (Sultanov va Calilov, 2018).

“Agilli Liman” konsepsiyasina dair tadqiqatlarda enerji saxlama sistemlori, ¢evik elektrik yiiklori,
SET sistemlori vo rogomsal enerji idaroetmosi vahid inteqrasiya olunmus sistemin torkib hissolori
kimi gobul edilir (Acciaro et all, 2014). Limanlarin enerji qovsaqlarina (hub) transformasiyasi barpa
olunan enerji monbolorinin (glinog, kiilok), saxlama texnologiyalarinin vo roqomsal saboko
infrastrukturunun inteqrasiyasini zoruri edir.

Arasdirmanin asas maqsadi ii¢ fundamental suala cavab vermokdir:

1.SET sistemlorinin arxitekturast vo texniki uygunluq toloblori hansi beynolxalq standartlarla
tonzimlonir?

2.SCADA va IEC 61850 osashi rogomsal idarsetma vo monitoring sistemlori SET vo liman
sobakasinin iginds hansi funksiyalar1 yerinog yetirir?

3.SET vo rogomsal idareetms texnologiyalarimin liman enerji sistemino kompleks inteqrasiyasi
hans1 mithondis qiymatlondirmo morhalolori lizro hoyata kegirilmolidir?

Metodlar

Aragdirmada sistem soviyyali mogsadydnlii icmal metodu totbiq edilmisdir. Istifado olunan elmi-
texniki manbaloar ii¢ asas qrupa bolinmiisdiir:

1.Beynolxalq normativ standartlar: SET sistemlorini tonzimloyon IEC/IEEE 80005 standartlar
seriyast (o ciimlodon asag1 gorginlikli sistemlor tizro (IEC/IEEE 2025).

2.Rogomsallagsma vo rabito standartlari: Enerji avtomatlasdirma sistemlorindo rabitoni vo molumat
miibadilosini tonzimloyon IEC 61850 standarti vo yarimstansiya avtomatlagdirilmasi iizro
todqiqatlar.

3.Akademik nosrlor vo hesabatlar: Liman enerji idaroetmosi, SET-in ekoloji samaraliliyi, “Agilli
Liman” konsepsiyasi va port mikrogabaokalari {izra resenziyali elmi maqalslor vo rosmi hesabatlar
(Kanellos et all, 2023).

Beynolxalq standartlar texniki interfeyslorin (gorginlik, tezlik, konnektorlar, rabito protokollart)
miioyyanlogdirilmasi {igiin, elmi odobiyyat iso bu toloblorin praktiki tatbiqinin, iqtisadi vo ekoloji
naticalorinin izahi iigiin tohlil olunmusdur.

Noticalar

SET sistem arxitekturast va beynalxalq standartlagdirma. Tam SET sistemi enerji tochizatgisi ilo
gosulma interfeysi, transformator, tezlik ¢eviricisi, sahil paylayici 16vhosi, rele miihafizosi vo
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torpaqlama avadanliqlari, kabel idarsetma sistemi (CMS), birlogdirici qurgular vo gomi paylayict
16vhosi arasinda koordinasiyali idaroetmodon ibaratdir (Preston et all, 2019). Sokil 1-do liman
elektrik tochizati sisteminin imumi sxemi gostorilmisdir.

6,6 kVvaya11kV
50 Hz va ya 60 Hz

ENEDIS 16 MVA
HT-20 kV - 50 Hz

ANQAR 13 Gamilarin sahilds
elektrik sabakasina qosulma

l Qebul l Geviricl I yarimstansiyasi (RENAQ)
yarimstansiyasi  qurgusu

Gaminin
elektrik baglantis

Kabel kegidi Kabel idaraetma
sistemi (CMS)

Sakil 1. Liman elektrik tachizati sisteminin timumi sxemi

Beynoslxalq normativ bazaya asason:

1.IEC/IEEE 80005-1: Yiiksok gorginlikli SET sistemlorini tonzimloyir;

2.IEC/IEEE 80005-2: Monitorinq vo idaraetma li¢lin molumat miibadilosi axinini miioyyan edir;
3.IEC/IEEE 80005-3:2025: Asag1 gorginlikli sahil qosulma sistemlorini tonzimloyir.

Sahil torafindoki transformator 20-100 kV gorginlik soviyyasini 6.6 kV va ya 11 kV-a qodar endirir
va qalvanik tocridi tomin edir. Tezlik uygunsuzlugu oldugda (masalon, 50 Hz sahil sobokosindon 60
Hz gomi sobokasinog kegid) statik tezlik ¢eviricilorindan istifado olunur (Yoo et all, 2011).

Texniki uygunlug va standartlagdirma bogluglari. Gomi va sahil sistemlaorinin uygunlugu yalniz
nominal gorginliyin eyniliyi ilo mohdudlagmir. Layihalondirma zaman1 gominin is tezliyi, fazalarin
ardicilligl, torpaqlama prinsipi, qisaqapanma corayanlari, rele miihafizosinin koordinasiyas: va
enerji Otiiriilmoasinin ardicilligl nozore alinmalidir (Navigating Safety and Compliance in High-
Voltage Shore Connection Systems, 2024). Son arasdirmalar gostorir ki, [IEC/IEEE 80005 seriyasina
baxmayaraq, miixtalif istehsalgilarin konnektor tiplori vo kabel idaroetma sistemlori arasinda hals do
tam harmonizasiya yoxdur. Boyiik gomilorin (masalon, kruiz vo ya konteyner gomilori) SET
sistemino qosulmasi liman sobokasindo ani boylik yiik yaradir; bu sobabdon gorginlik diismosi vo
transformator yiiklonmasi hesablamalar1 ovvalcodon aparilmalidir (U.S. Environmental Protection
Agency, 2022; Plugging into Onshore Power Supply System Innovation, 2025).

Sokil 2-do limanda SET sisteminin xarici goriliniisii verilmisdir.

(' #5550 T B>

Sakil 2. Limanda sahildan elektrik tochizati (SET) sistemi
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SCADA va IEC 61850 asash ragamsal idarsetma. SCADA vo Enerji idarsetmo Sistemlori (EIS)
liman sobokasinin operativ izlonilmasini tomin edir (Review on key technologies of green power
supply for port micro grid, 2023).

Miizakirs

IEC 61850 standart1 intellektual elektron qurgular (IEQ) arasinda molumat miibadilosini vahid
protokol asasinda formalagdirir:

1.UOYHP (Umumi obyektydniimlii yarimstansiya hadisolori protokolu) kritik hadisolorin vo
mihafizs signallarinin operativ otiiriilmosini tomin edir;

2.Diskretlogdirilmis qiymotlor (DQ) analoq coroyan vo gorginlik dlgmalorini rogomsal formada
otiiriir.

IMS (Istehsalat mesajlasma spesifikasiyas1) omoliyyat vo dispetcer saviyyolori arasinda rabito
miibadilosini hoyata kegirir. Bu standart coxsayli istehsalgilarin avadanliglarinin qarsiliql
uygunlugunu tomin edir. Siini intellekt vo bdyiik moalumat analitikas1 gomilsrin yanalma qrafikini vo
enerji tolabatin1 prognozlasdirmaga imkan verir. Lakin kritik elektrik miihafizasi doracasinds olan
qorarlar siini intellekto hoavalo olunmamali, yalniz mithondis qorarlarini dostoklomslidir (Ports as
Energy Hubs 2024; Smart, Connected, and Sustainable 2025).

Natica

Notico olaraq qeyd edos bilarik ki, SET vo SCADA/IEC 61850 asasli rogomsal idaroetma sistemlori
miiasir limanlarin enerji infrastrukturunun ayrilmaz hissosidir. Todqiqatin asas elmi noticosi ondan
ibarotdir ki, SET, roqgomsal idarsetmo vo borpa olunan enerji menbalori ayri-ayri miistoqil
texnologiyalar kimi deyil, toklif edilon 3 morhololi mithandis qiymstlondirma ¢orgivasi daxilinds
kompleks sokildo hoyata kecirilmalidir. Standartlasdirma bosluglarmin  (konnektor/kabel
uygunsuzlugu) aradan qaldirilmasi vo rogomsal sobokonin etibarliligi gostorir ki, texniki hallorlo
yanasi, liman administrasiyasi, gomi sahiblori vo soboko operatorlar1 arasinda six toskilati
koordinasiya ugurlu transformasiyanin asas zomanatidir.
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