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Miiasir dovrdo sosial siyasatin inkisaf aspektlari

Xiilasa

Sosial siyasat insanlarin hayat keyfiyyatini yaxsilasdirmaq ti¢iin yoxsullug, istehsalat qozalari,
xastolik, qocaliq, issizlik kimi sosial riskloro qarst miixtolif sosial problemlori hallina yonolon
siyasatdir. Cagdas dovrdo do comiyyatdo yardim layihalori kimi sosial siyasotlor mévcuddur.
Miiasir monada sosial siyasat kapitalist qurulusunun ziddiyyatlorini hall etmak {igiin dévlat haki-
miyyotinin miidaxilasi ilo baslamisdir. Ovvallor sosial siyasot amok masalalori ilo mohdudlassa da,
getdikco biitlin votondaslar tigiin rifah dovlstinin va rifah comiyyatinin hoyata kegirilmasi {igiin
siyasat alatins gevrildi.

Bu mogalods sosial rifah siyasatlorinin golocayinin giymatlondirilmasi vo tohlilinin miithiim
miiddoealar1 6z oksini tapmigdir. Sosial siyasot insanlarin hayat boyu miixtalif ehtiyaclarini nozors
alaraq, onlarin imkanlarimin inkisafin1 dostoklomoklo va demografik dayisikliklor nazars alinmagla
toskil edilmalidir. Umumiyyatlo, sosial siyasot votondaslarm ehtiyac vo potensialina cavab vermali,
habels onlarin imkanlarin1 barabarlogdirmalidir. Miiasir dévrda sosial rifah sistemi formal va nor-
mativ ¢or¢ivoys malikdir, lakin bununla yanasi miivafiq sahs ilo bagli bir sira problemlor mévcud-
dur. Sosial siyasat sosial rifahin qorunmasi va yiiksaldilmasi {igiin comiyyatin biitiin tobagalarine
odalatli gokildo ¢atmasini tomin edon tolimatlar, istigamatlor, meyarlar vo tolimatlar toplusu Kimi
konseptuallagdirilir.

Agar sozlar: sosial siyasat, sosial taminat, sosial sigorta, sosial hiiquglar, déviat yardumi, sosial
rifah

llgar Huseynov

Azerbaijan State University of Culture and Arts
Doctor of Culturology
https://orcid.org/0009-0004-9634-5560
ilgar.huseynov.65@inbox.ru

Development Aspects of Social Policy in the Modern Period

Abstract

Social policy is a policy aimed at solving various social problems against social risks such as
poverty, industrial accidents, illness, old age, unemployment in order to improve the quality of life
of people. In the modern era, there are social policies such as assistance projects in society. In the
modern sense, social policy began with the intervention of state power to resolve the contradictions
of the capitalist system. Although social policy was previously limited to labor issues, it has
gradually become a policy tool for the implementation of a welfare state and a welfare society for
all citizens.

This article reflects the important provisions of the assessment and analysis of the future of
social welfare policies. Social policy should be organized taking into account the various needs of
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people throughout their lives, supporting the development of their capabilities, and taking into
account demographic changes. In general, social policy should respond to the needs and potential of
citizens, as well as equalize their opportunities. In the modern era, the social welfare system has a
formal and normative framework, but at the same time there are a number of problems related to the
relevant field. Social policy is conceptualized as a set of guidelines, directions, criteria, and
instructions that ensure that social welfare reaches all sections of society in an equitable manner to
protect and enhance it.

Keywords: social policy, social security, social insurance, social rights, state assistance, social
welfare

Giris

Miiasir dovrds bas veran iqtisadi vo sosial-siyasi doyisikliklor shalinin genis tabagalorinin hayat
soraitino vo foaliyyatino birbasa tosir gostorir. Bu transformasiyalar bir torofdon kiitlonin 6ziinii
realizo etmosi, onlarin sahibkarliq tosabbiisii, iqtisadi foalligin vo amok bazariin artmasi tiglin alave
imkanlar yaradir. Digar torofdon, bohran vaziyyatlarinds onlar shalinin shamiyyatli hissasinin hayat
Soviyyasinin asagi diigmasino Vo insanlar arasinda sosial vo amlak tobagalogmosinin meydana
goalmasina sobab olur. Bu soraitds sosial siyasstin miihiim rolu tokca 6lkonin miixtalif arazilarinin
forqli yasayis soraiti vo onlarin resurs bazasi ilo deyil, ham do madani-tarixi ananalar, ohalinin
mentalitetinin xiisusiyyatlori ilo miioyyon edilir. Biitiin bunlar sosial siyasotin  mazmununun
formalagdirilmasinda, onun normativ-hiiquqi bazasinin inkisafinda vo sosial layihalorin praktiki
olaraq hayata kegirilmasinda real amil kimi ¢ixis edir.

Tadqgiqatin aktualh@. Sosial siyasot hazirda dovlet organlarmmin, yerli Oziiniiidaroetmo
togkilatlarinin, habelo votondas comiyyati institutlarinin miisyyan hissasinin osas foaliyyot
sahalorindon biridir. Hazirda sosial siyasotin basa diisiilmasi, onun magsad va Vvazifalorinin
mioyyanlosdirilmasi, onun institusional elementlorinin islahatinin miimkiin alternativlarinin
giymatlondirilmasi actual shomiyyat kash edir.

Tadgigat

Sosial siyasatin mogsadi ohalinin tam adekvat hayat vo rifah standartlarina genis sokilda ¢ixisini
tomin etmok, xiisusilo do miivafiq sosial qruplar ii¢iin dovlot vo 6zal agentlorin siyasi gorarlari,
idaroetms iisullari, alotlori vo todbirlori toplusudur. Sosial siyasotin miisyyonedici elementi ondan
ibaratdir ki, gobul olundugu siyasi, iqtisadi, madoni vo sosial mogam kimi sorti faktorlarla bagh
sosial hiiquqlarla six baglidir. Belalikla, comiyyato bu va ya digar sokilds tasir edon har bir dovlst
siyasoti sosial siyasot deyil, yalniz sosial hiiququn inkisafin1 togkil edon vo sociyyslondirilon
siyasotdir, ¢linki onun moagsadi asas ehtiyaclarin 6donilmosidir. Sosial siyasat miixtolif ohali
qruplarmin har birinin asas ehtiyaclarina cavab veran nisbi hiiquqlardir. Onlar icma homrayliyins
osaslanan hiiquqlardir, bu hiiquglar inteqrasiya va sosial birlosma mexanizmi kimi foaliyyat
gostarir. Bunlar fordi miilkiyyst hiiquqlaridir vo onlar universal olmaga meylli hiiquqlardir: sosial
hiiquqlar sinfi hiiquglar deyil, biitiin fordlorin hiiquqlaridir.

Sosial siyasat insanlarin rifaht vo sosial inkisafi ilo bagl siyasot sistemi olmagqla, dlkemizds
sosial quruculug vo modernlosma prosesinds avozsiz tonzimlayici vo togvigedici rol oynayir. “Sosial
siyasat insanlar arasinda miinasibatlorin tonzimlonmasing, shalinin hassas qruplarina yardimin
gostarilmasing, yoxsullugun azaldilmasina va comiyyatds yiiksak rifahin aldo edilmasine yonalmis
todbirlar sistemidir” (Racoabli, 2022, s. 117).

Sosial xidmatlor humanitar vo demokratik ideallardan dogulur, missiyanin osaslandigi doyarlor
sosial odalst, insan hiiquglari, miixtolifliys hormot, kollektiv masuliyyat, borabarlik vo biitiin
insanlarin loyagotidir.

Sosial siyasat ilk dofo Almaniyada XIX osrin sonlarinda istifado edilon vo sonayelogsmo
naticasindo amok problemlarini hall etmok {igiin yaranan termindir. Bu konsepsiyanin osas
vazifalori vo mozmunu zaman keg¢dikca doyismis, obyekt vo mazmun baximindan 6lkodon 6lkaya
farglor oldugu ii¢iin bu giina godar vahid torif yoxdur. “Sosial siyasot dar monada sonayelosms ilo
ortaya ¢ixan is¢i-igogotiiron miinasibatlorinin tonzimlonmasina yonoldi. Genis monada biitiin sosial
sahalarin va sosial qruplarin problemlari ilo masgul olur va hall yollarini axtarir” (Korkut, 2018).

10



ELMI i$ Beynalxalq Elmi Jurnal. 2025 / Cild: 19 Say1: 1/9-14 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2025 / Volume: 19 Issue: 1/9-14 e-ISSN: 2708-986X

Erkon sosial siyasatlor yoxsullar ti¢iin miixtalif yoxsullug tadbirlori, goanc vo qadin isgilari
gorumaq tUg¢iin amayin miihafizosi gqanunlar1 soklinds idi. Daha sonra isgilor tigiin galir vo tibbi
xidmato zomanat vermok, kollektiv miiqavilo giicii kimi is soraitini giiclondirmak ti¢lin sosial
tominat sistemlori vo amok siyasatlori slavs edildi. Basqa sozlo desak, ilkin sosial siyasatlor dovlat
hakimiyyatinin kapitalist sistemindoki qiisurlardan dogan ziddiyyastlori aradan galdirmaq ve mévcud
sistemo doyisiklik etmok movqgeyindon baslamigdir.

Daha sonra qlobal depressiya vo ikinci Diinya miiharibasi bas verdiyi iigiin sosial siyasotin
xarakteri ohomiyyatli doracads doyisdi. Depressiya vo miihariba dovriindo insanlar anladi ki,
yoxsullug vo tohliikko altinda yasamaq he¢ do xiisusi tobago ilo mohdudlagmir. Naticads sosial
siyasatin totbiq dairasi genislondi, milli rifahin yiiksaldilmasi ii¢lin yeni siyasotlor meydana goldi.
Bunun naticasidir ki, bugiinkii sosial siyasat sosial dovlatin va rifah comiyyatinin hoyata kegirilmasi
tictin on samarali siyasot kimi 6z mévqeyini tomin etmisdir. “Sosial dovlatin foaliyyati bilavasito
demokratiya, vatondas comiyyati, hiiquqi dovlat, azadliq v barabarlik, insan hiiquglar1 kimi ictimai
tozahiirlorlo baglhidir” (Mammadova, 2018, s. 110). Bu manada sosial siyasat bu giin Almaniya va
Boyiik Britaniya kimi gabaqcil 6lkalords genis istifado olunan bir termindir. ABS-da bu terminin
yerina sosial siyasotin bir hissasi monasini veran sosial is vo sosial xidmot kimi anlayislar istifado
olunur. Ciinki ABS kapitalist sistemi doyisdirmok baximindan Avropadan daha zsifdir vo halo do
fordi azadliga yiiksok giymat verir.

Lakin inkisaf etmis olkolorin oksoriyyoti sosial siyasoto &nom verir vo sosial siyasot ikinci
Diinya Miiharibasindan sonra bir ¢ox kommunist 6lkalorinds genis sokilda hoyata kegirildiyi {igiin
miiasir monada sosial siyasot artiq yalniz kapitalist sisteminin modifikasiyasi demok deyil.
“Yoxsullugun qarsisinin alinmasi, hor kosin miioyyan tohsil vo saglamliq hiiququnun tomin
edilmasi, galir bolgiisiinds nishi do olsa borabarsizliyin aradan qaldirilmasina ¢alismagq, igsizliyin
azaldilmasi vo ya aradan qaldirilmasi kimi moagsodlor sosial siyasotin asas magsadlarine
cevrilmisdir” (Koray, 2005, s. 35).

Bu giin sosial siyasat termini mdéveud sistemlorin doayisdirilmasi vo ya olava edilmasi yolu ils
yeni sistemlor va strukturlar yaradan aktiv siyasat kimi gsorh olunur. Sosial siyasat termini miasir
comiyyoatds sonayelosmodon sonra aydin sokildo meydana ¢ixsa da, sosial siyasotin formasina,
funksiyasina, 9sas mozmununa nazor salsaq gororik Ki, sonayelogsmodon ovval do buna oxsar
siyasotlor olub. Buna goro do sonayelosmodon ovval oxsar xiisusiyyotloro malik siyasatlor
miiasirdon avvalki sosial siyasotlor kimi miioyyan edilir. Burada biz sosial siyasati genis monada
sorh edirik. Sosial tominat siyasati toqribon sosial sigorta, dovlet yardimi vo sosial rifah
xidmatlorina boliinir. “Sosial rifah soviyyssi yiiksok olan insanlar orta hesabla 7 il daha ¢ox
yasayirlar, zarorli vardislordon uzaq olurlar va faydal is omsali (Fi©) daha yiiksok olur” (Rzayeva,
2016, s.10).

Omok siyasati genis sokilda is¢ilorin miidafiasi siyasoti, amok bazar1 siyasati Vo amayin idara
edilmasi  siyasotino boliiniir. Iscilorin miihafizosi siyasotlori osason iscilorin is soraitinin
gorunmasina yonolib. Ictimai miilkiyyatin qurulmasi vo tokmillosdirilmasi ilo tez bir zamanda
miixtalif sosial Ohdoliklori 6ziindo oks etdiron xidmot mozmunu kimi Gmumi sosial siyasot
formasini yaratdi. Sosial miiassisalor dovlat torafindon tasis edilir va ilkin olaragq konkret obyektlor
arasinda forq qoymayan timumi ictimai xidmaot sistemi yaradilmigdir. Miixtalif sosial miiassisalarin
konnotasiyasina asaslanaraq, dovlat tarafindan birlosdirilon sosial rifah vo sosial siyasat formalar
soharlords siiratlo qurulur. Boyiik sonayelosmo nailiyyatlori miixtolif iqtisadi vo sosial sistemlorin
yenidon qurulmasina tokan verdi va ilkin olaraq sosial tominat asasinda inkisaf edon sosial siyasot
sistemi qurdu. “Strateji planda sosial siyasotin mogsadi haor bir insanin islaya bilmasi va layigli pul
qazanmasi, Oziinii vo ailosini miasir insana layiq soviyyado tomin etmasi iti¢lin olverisli vo
konstruktiv iqtisadi, hiiquqi vo sosial-siyasi sorait yaratmaqdan ibarotdir” (Okhotskiy &
Bogucharskaya, 2012, s. 10). Bu mogsadin reallagsmasi insanin biitiin sosial-iqtisadi hiiquq vo
azadliglar1 paketinin hayata kecirilmasi ilo baglidir.

Olkomiz ikinci dofo miistoqilliyini oldo etdikdon sonra baslanan iqtisadi islahat istehsal
amillorinin, xiisusan do amoyin bazarlasdirilmasina boyiik sosial mobillik gatirdi vo 6lkanin sosial
siyasatinin islahatin1 vo transformasiyasini somarali sokildo stimullagdirdi. “Azarbaycanda birbasa
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sosial miinasibatlori tonzimloyan bir ne¢a ganun vo normativ sanad moévcuddur: sosial miiavinatlor
(homginin Unvanl dovloat sosial yardimi haqqinda) haqqinda ganun, onlarin hacmini miisyyon edon
Prezident soroncamlar1 vo pensiyalar hagqinda ganun” (Valiyev, 2022). Sosial siyasat sahasindoki
islahat sosial mobillik ilo naticalondi va sosial siyasatin yenidon qurulmasi tigiin siyasi, iqtisadi va
sosial sorait yaratdi. Islahatin yaratdigi sosial mobilliys cavab olaraq, dévlet rohbarliyi vo
miidaxilasi ilo miivafiq sistemlar formalasdirilmalidir vo miivafiq toraflor sosial siyasatin moagsad va
moqsadlarini oks etdiran birge masuliyyat dasiyirlar.

Sosial siyasotin tomalindo iic osas montiq dayanir: sigorta, yardim vo hamraylik. Onlar
comiyyatin miixtolif konsepsiyalarina istinad edir vo hamraylik, baraboarsizliklorin yenidon
boliisdiiriilmasi Vo azaldilmasi prinsiplorini miixtalif sokildo hoyata kegirirlor. Sosial sigortanin
osasini toskil edon inkisaf xarakterli sosial siyasot sisteminin yaradilmasina c¢alismaq lazimdir.
“Sosial siyasat sosial sahanin inkisafi, soxsin va sosial qruplarin tolobatlarmin tomin edilmasi va
alagalondirilmasi ils six baghidir” (Racabli, 2012, s. 37).

Sosial siyasat fordlori vo onlarimn ailslorini gqoruyur vo onlara dolgun hayat siirmoays komok edir,
lakin sosial xarclar dovlat xarclorinin shamiyyatli hissasini toskil etsa do, hor kas ehtiyac duydugu
dastoyi almir. Sosial siyasat coxsaxali prosesdir va struktur cohotdon miirakkab fenomendir. Yalniz
bir-iki gostarici Vo meyar asasinda ¢ox vacib olsa da onun voziyyatina real vo hartorofli giymot
vermak problemli masaladir. “Sosial siyasatin obyekti vo subyekti Xxatti deyil, ¢oxsaviyyali va
sistemlidir. Umumiyyatlo, onlar (obyekt vo subyekt) boyiik vahid komplekso — sosial vo amok
sferasina daxil olan asas elementlor, bloklar va strukturlarla tst-iisto diistir” (Likhacheva, 2020, s.
5).

Sosial siyasotin mogsadi galir barabarsizliyini diizaltmok vo yoxsullugla miibarizo aparmaqdir.
Onun iki asas magsadi var: sosial risklorin idars edilmasi, an ¢ox mohrum olanlara yardim vasitasilo
miidaxilo. Miiasir comiyyatdo sosial siyasot problemlorinin aktuallagsmasinin bir ¢ox sobablori va
miivafiq diskurs var. “Birincisi, miiasir sosial dovlotlorin ideya vo praktikasinin bohrani uzun
miiddat vo hortorafli miizakirs edilir vo sosial siyasat mexanizmlori vasitosilo béhranin halli yollari
axtarilir. ikincisi, inkisaf etmis sosial dévlatlords iqtisadi artim sabitlosir, lakin elo bir &lko yoxdur
ki, orada hoyat standartlariin haddindon artiq differensasiyasi, bazon isa yoxsullug problemlori
aradan qalxsin” (Grigoryeva, 2003, s. 36).

Sosial siyasatin hoyata kegirilmasi rogabst dstiinliiklori toklif etmays imkan verir. Sosial
siyasatlor miixtalif formalarda olur. Comiyyatin rifahin1 asas magsoad hesab edon dovlot siyasatidir,
ona goro do magsads nail olmaq ti¢lin bir vasitadir. Sosial siyasotlora sosial rifah, sosial tominat,
sosial islahatlar, sosial inkisaf moqsadlori daxildir. Bu, sosial siyasat, sosial xidmot vo rifah,
moasalon, tahsil, sahiyys, oadalot zaif tobagonin rifahi. “Sosial rifahin yiiksaldilmasina yonolmis
siyasot bir torofdon fordlorin maddi voziyystini yaxsilagdirmaqla, digor torofdon iso votondasliq
institutunun sosial niifuzunu, onun comiyyatdoki rolunu vo funksiyalarii artirmaqla mithiim
funksiyalara malikdir” (Yolcuoglu, 2012, s. 147).

Sosial siyasat sistemli elmi tadqigat predmetidir, ¢linki sosial siyasatds is sistemli vo elmi
sokilda aparilir. “Sosial siyasatin subyektlori - real sokildo mdvcud sosial qruplar vo onlarin me-
nafeyini qoruyan toskilatlar vo institutlardir” (Musayev, Qarayev, 2013, s.71). Sosial siyasot
cargivasinda yalniz comiyyatlo bagl sosial masalolor var ki, o, onlari hall etmaklo comiyyotds
doyisiklik etmays, nozarati bargarar etmays galisir.

Sosial siyasatin monasi insanlarin comiyyatds yaxsi yagamasi ticlin miixtalif gorait yaratmaqdir.
Comiyyat ticlin hor hansi bir siyasat aparilirsa, belo bir vaziyystds ilk névbads o problemi yaxsi
basa diismok vo bu miiddat arzindo onun bu problemdon oaziyyat ¢okon insanlara tosirini basa
diismoak vacibdir. Problemin sobsbini va doracasini anlamaq siyasoatcilor {igiin ¢ox vacib olur.
Masalon, agar comiyyatds issizlik problemi varsa, o zaman hor hansi bir siyasat qurarken bels bir
voziyyatdo onu yaradanlar issizliyin tosiro moruz galan insanlara tosirini, onun miqyasini va
issizliyin sabablarini tohlil edacoklor.

Comiyyatdoki moveud vaziyyati hortorofli dork etdikdon sonra, camiyyatdoki problemls bagh
moveud siyasot tohlil edilir. Zaifliyi vo effektivliyi basa diismok lazimdir ki, movcud siyasoatin
tokmillosdirilmasins diqgat yetirilsin. Movcud sohiyya sisteminin tokmillasdirilmasi magsadi ils ilk
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novbads onun giiclii, zoif taraflorini vo effektivliyini basa diismak {igiin sahiyyas sistemini tahlil edin
Vo arasdirin. Siyasot quruculart comiyyatdoki problemi miioyyan etdikds vo bununla bagli mévcud
siyasati hortorofli tohlil edib natico ¢ixardigda homin tapintilar asasinda siyasot tokliflorinin
hazirlanmasi tizarinds islayacoklor.

Sosial siyasat ananavi olaraq 6donisli masgulluga yonaldon, lakin daha genis monada imkansiz
sosial tabagalarin rifah saviyyasini yiiksaltmoya va bu kontekstds onlarin comiyyats inteqrasiyasini
tomin etmoays yonalmis siyasatlor toplusu kimi ifads etmok olar. Basqa sozlo desok, ““sosial siyasat
comiyyotdoki sosial sinfi miinasibatlors, harokatlara, miibarizo vo ziddiyyatloro garst dovlat vo
hiiquq nizamin1 yasatmaga yonoalmis todqiqatlara yonolmis bir intizam kimi ifads edilir” (Yuvali,
2020, s. 70).

Sosial siyasstin reallagsmasinda asas mogsad comiyyatdoki insanlarin biitiin problemloarini hall
edo bilocok bir strategiya yaratmaqdir. Belo bir vaziyystdo sohiyyonin yaxsilasdirilmasi vo
keyfiyyatinin yiiksaldilmasi vo insanlara sohiyys Xxidmatinin gostorilmosi {iglin siyasat toklifi
hazirlanacaqdir. Siyasotin mogbul olub-olmadigini miioyyon etmok {igiin toskilatlar, miidafio
gruplar1 va tasiro moruz galmis icmalarla moslohatlosmolor aparilir.

Comiyyatds yaranan problemlorin halli iigiin siyasat¢ilorin apardiqglari siyasatin manimsanilmasi
vacibdir, ¢ilinki o siyasati comiyyatds hayata kegirando camiyyatds o problem holl oluna bilor. Belo
bir vaziyyatdsa hamin siyasat mévcud hokumats tagdim olunur, bu, problemin tasirina moruz galan
comiyyatdo hamin siyasatin hayata kegirilib-kegirilmoyacayino dair gorarin verildiyi bir addimdir
(Abdullayeva, Muradov, 2009, s. 230).

Natica

Sosial inkisaf fordi vo kollektiv saviyyads problemli vaziyystlorinin holling, yiingiillos-
dirilmasine vo camiyyatin on kdvrok qruplarinin rifahimin yiiksaldilmasine yonolmis Dbiitiin
miiddealart vo todbirlori ohato edir. Avropa saviyyasindo sosial siyasst mahiyyatco mosgulluga,
yasayls vo is soraitinin yaxsilasdirilmasina, sosial miidafiays, sosial torofdaslarla dialoga, insan
resurslariin inkisafina vo tocrid, yoxsulluga vo ayri-seckiliyo garsi miibarizoys aiddir. Xiisusilo,
sosial siyasotlor votondaslarin rifaht vo onlarin hoyat soraiti ilo olagodardir vo bu mogsadlo
insanlarin biitiin hoyat dovrii arzinds fordlora verilon resurslarin vo imkanlarin boliisdiiriilmasini
tonzimlayir.

Bu giin sivil inkisaf yoluna qodom qoymus Azorbaycan Respublikasi comiyyatin biitiin
sahalarinds ¢ox miihiim islahatlar hayata kegirir. Bu islahatlar arasinda on miirokkabi va an ciddilik
tolob edon istigamati sosial sahodo islahatlardir. Ciinki ilk névbado sosial mosalolor birbasa
insanlarin hoyati va giizorani ilo bagl oldugu iigiin daim giindomdadir. Ikincisi, dévlotin sosial siya-
sati daim xalqin diggatindadir.

Ona goro do dovlatgiliyin qurulmasinda va dovlatin idaro olunmasinda sosial siyasat gox
mithiim yer tutur. Azorbaycan Respublikasinin dovlotgiliyinin osas istigamotlorindon biri sosial
dovlatin yaradilmasidir.
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Alman maarifci miitofokkirlori vo onlarin klassizma garsi miibarizasi

Xiilasa

Miiollifin geyd etdiyi kimi, maarifcilik dovrii Avropada burjua inqilablarina hazirliq dovri,
feodal qurulusuna vo onun ideologiyasina qarsi miibarizo dovrii kimi basa diisiiliir. Biitiin 6lkalordo
maarifci miitofokkirlor o vaxtki miitoraqqi, inqilabgt burjua sinfinin niimayandslori idilor. O dovriin
0zalliyi onda idi ki, maarif¢ilik miitofokkirlori feodal qaydalarina, tohkimgiliyo, kilsonin hor seyo
qadirliyino etiraz edorok xalqin biitlin demokratik tobogolorinin monafeyini tomsil edirdilor vo
Almaniyada milli birlosmonin torofdart idilor. Mioallifin fikrinco, biitiin Avropada maarifcilik
harakatinin inqilabi shomiyyati bu idi. Avropanin har bir 6lkosinds maarif¢ilik, xiisuson do inqilabi
istoklorinin doracasi baximindan xiisusi xarakter dasiyirdi. Maarifgilik dovriiniin miitofokkirlorinin
bir ¢oxu hesab edirdilor ki, agil saltonasting siilh yolu ils, ilk ndvbads, biitiin insanlarin yenidon
torbiyasi vo har seydon avval, agli basina golmoli olan monarxlarin yenidon torbiyasi ilo nail olmaq
olar. Miisllifin dediyi kimi, o dovrds adobiyyata insanlarin oxlaqgi-intellektual torbiyasi vo kamil-
logmasinin tosirli vasitasi kimi baxilirdi. O dévrds bu goabildon olan bir ¢ox jurnallar var idi ki, onla-
rin movzular1 osason tohsil oxlaqi, o climlodon gadinlarin tohsili, usaglarin tohsili, moda, o ciim-
lodon odabiyyat, teatr, dil, vo din idi. Siyasi masalolor demok olar ki, miizakira olunmurdu. Fransiz
maarif¢iliyindon forqli olaraq, alman maarifgiliyi siyasi xarakter dagimirdi, daha ¢ox adobi xarakter
dasiyirdi. Alman sofaloti maarif¢iliyin lisyankar xarakterini zoaiflotdi; 6lkenin parcalanmasi alman
maarif¢i miitofokkirlorini inqilaba olan biitiin timidlorini itirmays vadar etdi. 18-ci asrin ortalarina
gadar alman adabiyyati cox yavas inkisaf etdi vo bir godar sonra Lessing, Hote vo Siller kimi diinya
soviyyali boylik soxsiyyatlor yetisdirdi. Alman maarif¢iliyinin on mohsuldar dovrii yalniz 50-60-c1
illords Lessinglo basladi.
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axlaqi-intellektual torbiya, miibariza yollar
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German Enlightenment Thinkers and Their Struggle Against Classism

Abstract

As the author notes, the period of enlightenment is understood as a period of preparation for
bourgeois revolutions in Europe, a period of struggle against the feudal system and its ideology.
Enlightenment thinkers in all countries were representatives of the then progressive, revolutionary
bourgeois class. The peculiarity of that time was that the Enlightenment thinkers protested against
feudal rules, serfdom, the omnipotence of the church, represented the interests of all democratic
sections of the people, and supported national unification in Germany. According to the author, this
was the revolutionary significance of the Enlightenment movement throughout Europe.
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Enlightenment in each European country had a special character, especially in terms of the degree
of its revolutionary aspirations. Many of the thinkers of the Enlightenment believed that the
kingdom of reason could be achieved peacefully, primarily by re-educating all men and above all by
re-educating monarchs who should come to their senses. As the author said, at that time, literature
was considered as an effective means of moral-intellectual education and improvement of people.
At that time there were many magazines of this kind, whose subjects were mainly educational
ethics, including women's education, children's education, fashion, including literature, theater,
language, and religion. Political issues were hardly discussed. Unlike the French Enlightenment, the
German Enlightenment was not political in nature, but more literary in nature. German misery
weakened the rebellious character of the Enlightenment; the disintegration of the country made
German Enlightenment thinkers lose all hope of revolution. Until the middle of the 18th century,
German literature developed very slowly, and a little later produced world-class great personalities
such as Lessing, Goethe and Schiller. The most productive period of the German Enlightenment
began only in the 50s and 60s with Lessing.

Keywords: enlightenment period, enlightened thinkers, kingdom of reason, enlightenment
movement, moral-intellectual education, ways of struggle

Giris

XVIII osr, F. Engelso goro, “Alman odobiyyatinin bdyiik asri” alman millatinin, alman milli
dilinin vo alman milli adabiyyatinin formalagmasinda tarixi ohomiyyatli dévr olmusdur. Alman
odabiyyatinin bu formalasmasi prosesi 6lkonin iqtisadi vo siyasi vaziyyatinin xiisusiyyatloring vo
geri qalmasina gors son doracas uzun vo miirokkab idi.

18-ci asr Almaniyasi halo do kegmisinin — 16-c1 asrdo Kondlilor miiharibasi vo 17-ci asrds Otuz
illik miiharibonin naticolorindon qurtulmaga calisirdi. O zaman Almaniyanin vahid dovlet kimi
olmasindan heg ciir bohs etmok miimkiin deyildi. Oziinii miistaqgil vo asili olmayan ddvlot hesab
edon, 360-a yaxin knyazligdan slava, 6ziintiidars hiiququ olan ¢oxlu sayda imperiya sohorlori do var
idi. Olkodo feodal ictimai qurulusu hokm siiriirdii. Feodalizmin osas dayag: olan kilso ictimai
hayatin, folsofonin, adabiyyatin, incosonatin biitiin sahalorindo hokmranliq edirdi.

Tadqgiqat

Almaniyada dinyavi vo ruhani knyazlarin hakimiyyatine qargt ¢ixa bilocok tebags, feodal
qanunlarini logv eda bilocok giiclii vo vahid ictimai horokat yox idi. Olkenin gériinmomis igtisadi vo
siyasi markozsizlasdirilmasi naticasinds o dovriin almanlarinda vahid bir biitév alman millsting tizvi
monsubluq hissi yox idi (Explanations of German literature: Enlightenment. *Volk und Wissen",
1963).

Olko odobiyyati tokmillosmays iimid edirdi. Bu aciacaqli siyasi-ictimai osr eyni zamanda
alman adabiyyatinin boyiik asri idi. XVIII osrds alman odobiyyatinin inkisafinit maarifcilik ideyalari
miioyyaon edirdi. Maarif¢ilik dovrii Avropada burjua inqilablarina hazirhiq dovrii, feodal qurulusuna
vo onun ideologiyasina qarsit miibarizo dévrii kimi basa diisiiliir. Biitiin 6lkolordo maarif¢i miito-
fokkirlor o vaxtki miitoraqqi, inqilab¢1 burjua sinfinin niimayandolori idilor. Insan aglinm giiciinii
elan etdilor, movcud olan hor seyi koskin tonqido moruz qoydular: “Hor sey — din, tobioto baxis,
dovlst nizami, comiyyat on amansiz tonqide maruz qaldi. Har sey yonoldilmis agil qarsisinda onun
varligina haqq qazandirmali vo ya ondan imtina etmolidir. Diigiinon agil yegano etalon kimi togdim
olunurdu...” (German literary history in one volume, 1966).

Maarifcilik miitofokkirlorinin ugurlari ideyalarinin demokratikliyino asaslanirdi.

F. Engels yazirdi: «Biz indi bilirik ki, bu aql soltonsti burjuaziyanin idealizo edilmis salto-
notindon basqa bir sey deyildi» (Istoriya nemetskoy literatury, 1976).

Lakin o dovriin 6zalliyi onda idi ki, maarif¢ilik miitefokkirlori feodal qaydalarina, tohkimgiliys,
kilsanin har seys qadirliying etiraz edorak xalqin biitiin demokratik tabagalarinin monafeyini tomsil
edirdilor vo Almaniyada milli birlosmonin torofdar: idilor. Biitiin Avropada maarif¢ilik horokatinin
inqilabi ohomiyyati bu idi. Avropanin hor bir 6lkasindo maarif¢ilik, xiisuson do ingilabi istoklorinin
dorocosi baximindan xiisusi xarakter dasiyirdi. Maarifcilik dovriiniin miitofokkirlorinin bir ¢oxu
hesab edirdilor ki, agil soltonating siilh yolu ilo, ilk ndvbado, biitiin insanlarin yenidon torbiyasi vo
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hor seydon ovval, agli basima golmali olan monarxlarin yenidon torbiyasi ilo nail olmaq olar. Yalniz
sonralar fransiz maarif¢ilorinin miitofokkirlori belo gonaoto goldilor ki, ictimai qurulusu osasli
sokildo doyisdirmays yalniz inqilab gadirdir (Kuliyev & Shubanov, 1975).

Fransiz maarif¢i miitofokkirlori Boyiik Fransiz inqilabinin (1789-1793) bilavasito gabaqcillari
olmuslar vo inqilabi ruhlar1 ugrunda canlarini vermoys hazir idilor. Alman maarifcilori daha
miilayim idilor. Fransiz maarif¢iliyindon forqli olaraq, alman maarifciliyi siyasi xarakter dagimirdi,
daha ¢ox odobi xarakter dasiyirdi. Alman sofaloti maarifgiliyin lisyankar xarakterini zoiflotdi;
Olkonin pargalanmasi alman maarifci miitefokkirlorini inqilaba olan biitiin timidloerini itirmays vadar
etdi (Istoriya nemetskoy literatury, 1976).

Qotfrid Vilhelm Leybnits (1646-1716) vo Kristian Volf (1679-1754) erkon alman maarif-
ciliyinin ilk niimayondoloridir. Onlar maarif¢ilik ideyalarinin yayilmasina bdyiikk tohfo vermis
alman filosoflar idilor. Ateist olmasalar da, rasionalist olaraq insan aglin1 ¢ox yiiksok qiymot-
londirir, diinyan1 vo tobioti arasdirmaga cagirirdilar. Bu, o dévrds ideologiyada aparici rol oynayan
ilahiyyata zorbs oldu.

Kristian Tomasius (1655-1728) ham do Almaniyanin on erkon maarif¢i miitofokkirlorinden
biridir. Holo 1687/88-ci illards o, Halle Universitetinin professoru kimi “Siiurlu, agilli vo nazakatli
yasamagin asas qaydalar1” bagligi altinda miihaziralorini, o vaxtki universitetlordo adi hal kimi
yalniz latin dilinds deyil, homginin alman dilinde do oxuyur. Bununla o, alman dilinin elmo xidmat
etmak liclin tam uygun oldugunu siibut etdi. Bu o demok idi ki, elmin demokratiklogsmasi yolunda,
bu elmi kiitlolordon ayiran maneslorin aradan galdirilmasi tigiin on miihiim addim oldu. K.Tomasius
Almaniyada oxlaqi hoftolik jurnallarin ilk redaktorlarindan biri olmusdur. 18-ci asrin avvallorinds
oxlaqi haftolik jurnallarin yayilmasi ictimai hoyat iiciin xarakterik idi (Geschichte der deutschen
Literatur, 1963).

O dovrds odobiyyata, insanlarin oxlaqgi-intellektual torbiyasi vo kamillogsmasinin tosirli vasitosi
kimi baxilirdi. O dovrds bu gobilden olan 500-don ¢ox jurnal var idi ki, onlarin movzular1 esasen
tohsil oxlaqi, o climlodon qadinlarin tohsili, usaglarin tohsili, moda, o ciimlodon adobiyyat, teatr, dil,
vo din idi. Siyasi mosololor demok olar ki, miizakiro olunmurdu. Bu hoftalik jurnallar alman
burjuaziyasinin milli hissini va sinfi stiurunu oyatdigina gors kifayost qodsr miihiim rol oynayirdi.
[k alman maarifgi miitofokkirlori do teatra boyiik torbiyovi ohomiyyat vermislor. Sohno, insanin 6z
fikirlorini aciq sokilde bayan eds bilocoyi minbar idi, xiisusan do nozars alsaq ki, o dovrds ictimai
hoyatda istirak etmok ii¢lin bagqa imkanlar demok olar ki, yox idi (Engels, Die Entwicklung des
Sozialismus von der Utopie zur Wissenschaft, 1980).

18-ci osrin ortalara qoder alman adabiyyati ¢ox yavas inkisaf etdi vo bir qoder sonra Lessing,
Hote vo Siller kimi diinya soviyyoali boyiik soxsiyyetlor yetisdirdi. Alman maarif¢iliyinin on
mohsuldar dovrii yalniz 50-60-c1 illords Lessinglo basladi.

K&nigsberqgli kesisin oglu vo Leypsiqdoe falsofa professoru olan Iohan Kristof Qotsed, odobiyyat
vo teatr sahosindo elo bir gorkomli soxsiyyet deyildi. Lakin onun nozori vo adobi yaradiciligi
Lessingdon avval uzun miiddot alman odobiyyatinda calar yaratdi. O, ilk ndvbado alman teatr1 vo al-
man dilindoki yeniliklari ilo 6z xalqmna gorkomli tohfalor vermisdir.

Qotsedin dovriindo teatr hoyat1 olduqca acinacaqli idi. Bir gqayda olaraq, daimi foaliyyot gos-
toron aktyor truppalart yox idi; Oyun plani tosadiifi sokilde yigilmigdi. Alman hoyatindan dra-
matizm yox idi. “Osas vo ddvlot horokotlori” adlanan hadisslor, yoni monarxlarin, sahzadoslorin,
gadim gshromanlarin, tanrilarin hayat vo taleyindon bohs edon facislar, intriqalar, gatllor iizorinda
qurulmus, cosqun pafos vo tomtoraqhh dillo tosvir edilmis faciolor istiinliikk toskil edirdi
(Meisterwerke deutscher Literaturkritik, 1963).

Qotsed tamasagilarin oxlaqi torbiyssing can atdigindan teatrda bu nizamsizlida son goymaq
istoyirdi. Digor truppalar arasinda xos bir istisna olan Karolin Noyberin aktyor truppasi ilo
omokdasliq edorak, Qotsed teatr repertuarini havaslo gobul etdi.

Alman mioslliflorinin pyeslori az oldugundan, Qotsed repertuar1 tamamlamaq vo zonginlog-
dirmok t¢iin 6z pyeslorini yazmaga vo ¢oxsayli torclimolor etmoys mocbur oldu. O, Rachine,
Corneille'nin, Molyer va 17-ci asrin digar boyiik fransiz klassisizmi dovrii adiblarinin porastiskari
olmusdur. Qotsed sort qurulus qaydalar1 (zaman, mokan vo horokot vohdati), facio vo komediyalara
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ciddi boliinmoasi, gohromanlarin he¢ do az olmayan ciddi siralamasi ilo homin fransiz pyeslorinin
zahiri formasini tonqidsiz qobul etdi. Fransiz modelinin ardinca, Qotsedds faciolor yalniz “bu
diinyanin boyiik insanlarindan™ gizlodilirdi, komediyalarda iso “adi votondaglar vo ya on azi orta
saviyyali insanlar” gohroman kimi goriinmoys icazo verilirdi. Qotsedin islahatlar1 osason yalniz
formal torofs - pyeslorin formasina aid idi. Amma tok bu addim o zaman alman adobiyyati li¢lin ¢ox
sey ifads edirdi. Bir rasionalist kimi Qotsed fovgoltabii har seyi, siijetdoki fantastik vo dildoki biitiin
tomtoraq vo pafoslar1 geyri-saglam vo osassiz hesab edirdi. Tosssiif ki, o, halo pyeslorin mozmu-
nunun o dovriin hayatin tolobloring, alman burjuaziyasiin sosial milli maraqlarina no deracods
uygun goldiyini diisiinmomisdi. Onun dramlarinin mozmunu da, gohromanlar1 da realligdan deyil,
antik dovrden va ya orta asrlordon gotiiriiliib vo mohz buna goras do onun materiali agiq-aydin milli
xarakter dasimirdi (mosalen, “Olmokds olan Kato” draminda). Qotsedin teatr islahatin1 tamamla-
magq liclin Lessingin golisi lazim idi. Qotsed ona teatr sahosinin yolunu agdi. Onun bundan basqa
he¢ noyo giicii ¢atmadi. Onun alman milli dilinin inkisafinda shomiyyatli omoyi olmusdur. Vahid
alman milli dilinin yaranmasinda onun “Dil incesonoti” adli kitabi on doyerli téhve oldu
(Meisterwerke deutscher Literaturkritik, 1963).

Qotsedin biitiin nozari masalslords pedantlig1 vo doziimsiizliyii, quru ganunauygunluqlara meyli
gismon, onun isvegrali professorlarla, sonot nozeriyyagilari vo yazigilart iohann Yakob Bodmer vo
fohann Yakob Breytingerin

Qotsedls polemikasi har kasi hoyacanlandiran miibahisalora sabab oldu. Oslindo, isvegralilorin
vo Qotsedin baxislart o qodor do asash sokildo forqlonmirdi. Hor iki torofdo odobiyyatin torbiyovi
xarakterindon vo yad ideallardan bohs olunurdu; Qotsedds bu, 17-ci asrin fransiz klasiklori, Bodmer
va Breytingerdo isa bu, qadim yunan filosofu Homer va ingilis Miltonun “Itirimis connot” adl1 seir
dastanindan ibarat idi. Bununla isvegraloalor bu asorin sosial xarakterini sohv basa diisdiilor va
gosdon onun yalniz dini torafini vurgulayirdilar (Sekspir holo onlara malum deyildi). 1740-c1 ildon
bari isvegralilor birlikds Qotsedin rasionalizms, adabiyyatin quru qaydalarina, aglin haddindon artiq
inkisafina, sonotkarin toxoyyiiliindo insan emosional diinyasina olan meylino qarsi ¢ixis etdilor.
Onlar soxsi hisslorin, o climlodon dini hisslorin inkisafi torofdar1 idilor, sonotkarin fordilik va
yaradici toxayyiil hiiququnu miidafio edirdilor. Bununla onlar 6z pedantligi vo nizam-intizam
sevgisi ilo Qotseddon do irali getmisdilor. Ancaq ¢ox qaribadir ki, fransiz aarif¢i miitofokkirlori dino
miiharibo elan edorkon Bodmer, Breitinger vo daha sonra Klopstock dini moévzulara bu godor
havasli idilar (Meisterwerke deutscher Literaturkritik, 1963).

Lakin bu, birinci morhalodoki alman maarif¢iliyinin mohdudlugunu vo zoifliyini, sosial prob-
lemlordon ¢okinmasini bir daha derk etmoyi asanlagdirir. Lessing bir nazariyyag¢i kimi feodal-saray
sonotino qarst miibarizoni davam etdirir. 1759-cu ildo onun moshur “On son adobiyyata aid mok-
tublar”1 is1q Uizl gordii. Onlar Lessingin o dovrds tomolqoyma yaradan parlaq estetik osorlorinin
biitlin seriyasini agir. Lessing fransiz saray sonatinin kor-korano toqlidinin sleyhinadir. O, bilir ki,
fransiz klassisizm sonati alman burjuaziyasina yad olan hoyat torzini toblig edir, bu da ictimaiyyatin
votondas ruhunda vo milli sliurda torbiys olunmasina zororli tosir gdstorir. Fransanin 6ziindo do
Lessinqin hamfikirlori var idi, mas. Fransiz ensiklopedisti Didroda, o da tragedie classique-o qarst
cixan va burjua faciosinin torafdar: idi. Lessing parlaq ingilis dramaturqu Villam Sekspirin godim
yunan incosonatinin on yaxsi ononalori vo modellorino osaslanan realist osorinds yaradict toqlid
iiclin daha yaxs1 obyekt goriirdii. Lessing omindir ki, alman milli materiali sadoco Sekspiri gozloyir.
Lessing alman adabiyyati {igiin boylik ingilis dramaturqunu belo kosf etdi. 127-ci moktubda Lessing
isvegrali, Bodmer vo Breitingera vo onlarin tolobolori Klopstoklara qarsi sort addimlar atdi. Onun
hiicumlar1 dini movzulara olan havaso va bos dil tomtoraqina qars1 yonslmisdi. Lessing inanirdr ki,
dini gohromanlar vo din subyektlori yalniz burjua auditoriyasini giinlin vacib, aktual sosial
problemlorindon yayimndirir. Lessing alman adabiyyatina miiasir, aktual mévzunun daxil edilmasinin
torofdaridir. Bu, kohnolmis feodalizm sonotindon iz dondormok vo yeni, miitoraqqi votondas sonati
yaratmaq demok idi. Bu asarlo Lessing ciddi milli problemlara, yeni mdvzulara, gohromanlara {iz
tutdu. Hom mozmun baximindan, hom do badii cohotdon gotiiriilmiis bu, nohayat, teatr islahatgilar
vo "odaobiyyat papasi" kimi basa ¢atan Qotsedin formalist tolimlorindon uzagq, irsliys dogru boyiik
bir addim idi. Bu tamasa Lessinqin 1767-ci ildo yeni Hamburq Milli Teatrinda tonqid¢i vo
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dramaturq kimi mosul vozifo gétiirmok {iclin ko¢diiyii Hamburqda ugurla tamasaya qoyuldu. Les-
sinq ¢oxdan milli alman teatr1 arzusunda idi. O, teatr1 xalqin maariflondirilmasinin giiclii vasitosi
kimi goriirdii (Mehring, 1966).

Burada, Hamburqda, onun "Hamburq dramaturgiyasi" nogr olunur, hoftods iki dofo miintozom
olaraq hoftalik qozetlor soklinds ¢ixan roylor toplusu Biitiin asordo 104 moqalo ("parcalar") var idi.
Burada Lessinq faciolordo tanrilardan, imperatorlardan, sahzadolordon vo sairolordon basqa
insanlarin gohroman kimi goriinmasino imkan vermoyon Oziinomoxsus gohroman xarakteri ilo
dramatik asorlorin facio vo komediyalara ciddi sokildo boliinmosino qarsi gotiyyatli movqe tutur.
Teatr o zaman tamasagiya 0z torbiyovi tosirini gostora bilor, 0 zaman tamasagilar1 torbiyos obyekti
kimi derindon harokato gatirir vo onlart he¢ vaxt soyuqqanli buraxmir. Faciolor insanlarin yiiksok
hiss vo hisslorini oyatmagq, torbiya etmok tigiin yaradilir. “Toassiif vo qorxu facionin 6z mogsadino
catmasi liciin lazim olan vasitadir...” Amma tamasaci ancaq 6zline yaxin olan, 6ziinii eynilogdira
bildiyi, 6ziino borabor saydig1 gohromana yazigi golo bilor. Voziyyatin do hoyatindan gotiiriildiiyti
bildirilir. "Teatrda biz bu vo ya digor fordin no etdiyini deyil, miioyyon xarakterli hor bir insanin
miioyyon soraitdo no edocoyini dyronmaoliyik". Bununla da Lessing gohromanlarin vo situasiyalarin
tosvirinds realizma, obyektivliya vo miioyyon tiplogdirmays ¢agirirdi (Mehring, 1966).

Lessingin sozlori F. Engelsin realizmin mahiyysti haqqinda dediyi s6zlori xatirladir, manco,
“detallarin sodaqoti ilo yanasi, tipik soraitdo tipik personajlarin sodaqotlo borpasi demokdir”.
Oslindo, fransiz klassizmlori, mos. Korneil, Aristotel hagqinda, onun osorlorindon ii¢ vahidin
qaydalarini gotiirmiisdilor. Lakin Lessing inandirict sokildo gdstordi ki, fransizlar bu qaydalarin
ohomiyyetini haddon artiq qiymetlondirmis vo onlar1 kor-korans qgobul etmislor, godim yunan
teatrinda ti¢ bolmonin mdévcudlugunun horokati sorh edon o vaxt moacburi xorun meydana ¢ixmasi
ilo sortlondiyini nazoro almadan. vo ¢ox horokotsiz idi. Ancaq indi "ii¢ birlik" artiq ehkamlara
cevrildi vo teatr sonatinin golocok inkisafina mane oldu. Lessing, 6z ndvbasindo, Aristotel toliminin
mahiyystini Korneildon daha diizgiin qiymstlondiron vo onun formal torsfindon tamamils imtina
edon Sekspirs istinad etdi. Lessing Sekspirds alman faciogilori {i¢iin toglid etmoya layiq bir model
goriir, eyni zamanda kor-korano toqliddon ¢okindirir: “Sekspir talan yox, Oyronilmok istoyir”
(Mehring, 1966).

Nohayat, Lessinqgin tragediya klassifikasiyas1 dili ilo baglh tonqidi ifadssi totbiq edilir. O, tobii,
canli dili insan ehtiraslarint vo hisslorini ifade etmok {iglin miihiim vasits kimi gortir. "Aranilan,
qiymatli, tomtoraqli dille he¢ vaxt heg bir hiss ola bilmoz. Onlar he¢ bir duyguya sohadst vermir vo
heg bir hiss yarada bilmaz". "Mon ¢oxdan inanirdim ki, saray sairin tobioti dyrona bilocayi yer deyil.
Amma tomtoraq vo etiket insanlardan masin diizoldirsa, sairin isi yeno do bu masinlardan insanlari
cixarmaqdir" 59-cu parca. Lessingin "Hamburq dramaturgiyasi"ndaki ifadslori teatr sonatinin bir
cox basga suallarina da istinad edirdi. Toossiif ki, Hamburq Milli Teatr1 ¢oxlu ¢otinliklor vo
tamasagcilarin lageydliyi ucbatindan qisa miiddot arzindo foaliyyot gostordi. Lessing ozab-oziyyatlo
anlamali oldu ki, almanlarin holo teatr1 yoxdur. "Biz holo do yad olan hor seyin and i¢cmis
toglidgiloriyik, xiisuson do fransizlarin he¢ vaxt kifayst qodor heyran qalmayan itaotkar porostis-
karlartyiq (Mehring, 1966)..." Tabistindon siyasi miibarizoys qeyri-adi xasiyyato malik olan Lessinq
dovriiniin soniik intellektual hoyatina foal sokildo miidaxilo edirdi. O, intellektual geriliyin vo
sxolastik dogmatizmin biitiin maneaslorini yixib, sonot, adobiyyat vo insan torbiyasi ilo baglh yeni
nozariyyslor yaratdi. Onun sozlori o godor fiisunkar, golominin giicii o qodor giiclii idi ki, F.Slegel
onu haqli olaraq alman nasrinin Prometeyi adlandirirdi! Lessing dovriinds Qotsedin odabi
nozariyyalori artiq milli alman adobiyyatinin vo estetikasinin inkisafi yolunda angal toradirdi vo
Lessing onlart logv etmok qorarina goldi. Berlinli odabi dostlart Fridrix Nikolai vo Moses
Mendelssohn ils birlikds nasr etdirdiyi “On yeni adobiyyata dair moktublar’da (1759) o, boyik
realist sonot liglin yeni demokratik estetika torofdaridir. Bu osarinde o, adobiyyata yeni, tonqidi
istigamoat verib. "Bu moktublar onun alman diisiincosinin davam etdirdiyi yolun ilk vo qgeyri-adi
parlaq gostericisi idi." 17-ci maktub alman klassizminin dagidici tonqidi kimi xiisusilo slamatdardir.
Almaniyada Klassizmin nazari séz¢iisli Qotsed oldugundan, Lessing polemigi ilk névbads ona qarsi
yonalib, Qotsedin har hansi bir loyaqgotini inkar edir (Diederot, 1967). Fransiz klassikliyi milli vahid
dovlot soraitindo miitoroqqi rol oynamisdi; Almaniyada olarkon millotin, modoniyyotin vo
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odobiyyatin inkisafi yolunda ongoal térodon 6lkonin dovlot birlosmasino garsi ¢ixan feodal knyazlari
dastokloyirdi. Bundan olave, maarif¢ilik mitefokkirlorinin va biitlin ti¢iincli zlimronin diinyagoriisii
biitiin digar cohatlordon feodal qurulusuna zidd idi (German literary history in one volume, 1966).

Amma bu, tokco odobiyyatda vo teatrda klassik facioni aradan galdirmaqdan ibarot deyildi,
xalqin, xiisuson do ligiincii tobagonin maraqlarina cavab veron yeni bir teatr yaradilmali idi. Alman
sayyar teatrlarinin repertuarinda sosial problemlorls deyil, yalniz ayalot xirda burjuaziyasinin soxsi
hoyat1 ilo bagl oldugu {¢iin Lessing ingilis dramaturqu Sekspiri 6rnok gotiirdii. Dramlar onun
niimunasi osasinda yazilmalidir. Lessing 6zii cohd etdi vo Faust dramini nozori yazisina daxil etdi,
yalmz fragmentlori giiniimiizo qodor galib ¢atmisdir (Eckermann, 1987). Maarif¢iliyin estetikasina
gorkomli tohfo Lessinqin "Laokoon va ya rassamliq vo poeziyanin sorhodlori haqqinda" (1766)
badii-falsofi traktati oldu. Sairin yalniz zorif, {ilvi vo nocib olan1 tomsil etmali vo saray hoyatini
gozollogdirmoys komok etmoli oldugunu vurgulayan Lessing do dob halini almis qodim kolami,
rossamligin sassiz poeziya, poeziya iso danisan rossamliq oldugunu hortorofli vo otrafli tonqido
moruz qoydugu iiclin sairi passiv tofokkiiro mohkum edir, Lessingin asas mogsadi tosviri sanatlo
poeziya arasinda mozmun va forma baximindan forqi, onlarin sarhadlorini vo belslikls, sonatin iki
ndviiniin saciyyoavi cohatlorini miioyyon etmokdir. Lessingin goldiyi natica bels idi: Hor bir sonot
noviiniin 6z qanunlari var vo realligi 6ziinamoxsus sokildo oks etdirir (German literary history in
one volume, 1966).

Lessing 6z noazori arqumentindo dofolorlo bdyiik ustadlarin asarlorindon klassik niimunalara
istinad edir. Homer mas. Helenanin gozalliyini tasvir etmir, onun gozslliyinin basqalarina neca tosir
etdiyini gostorir. Yalniz horokstdo osl seir sonati yaranir, cazibays ¢evrilir; Amma sair rassamligin
qanunlarina omol edirso, bu, statik tosvirloro gotirib ¢ixarir. Lessingin odobi moktublarda vo
“Laokon”da inkisaf etdirdiyi demokratik estetikasinin prinsiplori “Hamburq dramaturgiyast” (1767-
1768) asorindo do genis sokildo islonmisdir. Osor sairin saray klassizminin ideologiyasi vo estetik
prinsiplorine qarst miibarizasini tosvir edir vo Lessingin maarif¢ilik ideyalarini yaymaq iqtidarinda
olan yeni bir teatr yaratmaq cohdini gostorir. Ona gora do burada on miihiim problemlar klassik
estetikanin tokzibi, dramaturgiyada xarakterin formalasmasi, siijetin inkisafi vo facio konsep-
siyasidir. “Hamburq dramaturgiyasi” 104 osordon ibaratdir vo Lessinqin Hamburqda teatr tonqidgisi
islodiyi dovrde yaradilmigdir. Bu, maarif¢iliyin estetikasina dair on ohatoli asordir vo onun ohe-
miyyati 18-ci asrdon ¢ox-¢ox konara ¢ixir. Kitabin bazi ideyalar1 bu gilin do bdyiik doyars malikdir
(Mehring, 1963). O vaxt Almaniyada milli dramlar yox idi vo sohnado oynanilan imitasiya vo ya
torcimo 1idi, osason fransiz pyeslori. Lakin XVII osr fransiz klassik teatr1 alman xalqinin milli
maraqlarina vo maarifcilik ruhuna uygun golmadiyi tiglin Lessing onu koskin tonqid etmis vo rodd
etmisdir (Geschichte der deutschen Literatur, 1963).

Notica

Klassizmin estetikas1 maarif¢ci miitofokkirlorinin dramaturgiya haqqindak: fikirlori ilo her
cohotdon: materialda, qurulusun sort qaydalarinda, siijetin islonmosinds, personajlarin tortibatinda
vo dilds ziddiyyet togkil edirdi. Mifoloji material vo feodal diinyasinin niifuzlu soxslori klassik
faciado gostorildiyi kimi, xalqa yad idi vo onlara tosir gdstormirdi. Aristokratik ideologiya hotta
sada xalqa da asindirici tosir gostorirdi. Tarixi soxsiyystlor sadaco suratini ¢ixarmaq yox, onlarda
zomans askarlanmalidir. Ona gors do xarakter, tarixi cohotdon dogru olmalidir. Tarix¢iliyin ele-
mentlori burada Lessingin fikrinco goriiniir (Meisterwerke deutscher Literaturkritik, 1963) Klassik
facionin dili do radd edilir. Realizm masalasi, yani burada tabistin toqlidi kimi geyd olunan realligin
dizayn1 asorin osas masalalorinden biridir. Burada Lessinq klassik qaydalar olmadan, lakin homise
bir mogsadlo yazan Sekspiri nozordo tutur: toglid etmoli, yoni onun kimi yazmagi, hoyat1 dogru-
diizgiin ¢okib qavramagi dyronmalidir. Insan reallig1 toglid etmolidir. Tobiot hor seylo olagali olan,
hor seydir; “Har sey kosisir, hor sey har seylo doyisir, har sey bir-birino doyisir”. Sosial hoyat biitiin
tobiatdir, bizim hisslorimizin vo zehni giiclorimizin tobiatini do nazors almaq lazimdir (Explanations
of German literature: Enlightenment, 1962). Lessinq tobiotin gozallosdirilmasini bizim bu realliga
olan maraq kimi sorh edir. Beloliklo, o, badii asari sairin bu hoyat haqqinda tosovviirii ilo vohdatdo
olan real hoyatin tosviri kimi goriir ki, bu da bugiinkii tosovviiriimiizo uygundur. Amma hor reallig
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toglid etmomolison. “Mon ¢oxdan inanirdim ki, saray sairin tobioti 0yrono bilocoyi yer deyil. Boadii
osarin ideyasi sonat adamlarinin xiisusiyystlorindon vo haorokotlorindon yaranmalidir. Horokot tobii
sobobdon yaranmali, osaslandirilmali vo moagsodo yoOnoldilmolidir. Hadisalori sadoco olaraq
birlogdirmok olmaz. Ehtiraslar tosvir edilmamalidir, onlar tamasaginin gézili qarsisinda yaranmalidir,
lakin si¢rayis vo haddo deyil, davamli olaraq ortaya ¢ixmalidir; Lessing mdociizolora olan hor hansi
inam1 radd edir vo real olaraq osaslandirilmis horokot tolob edir. Biz mociizoloro dozmiiriik, deyir
Lessing, on az1 ona goro ki, teatr insanlar1 maariflondirmalidir. Onun t{igiin hor sey aydin olmalidir.
Vozifo no bag vermoli oldugunu gostormok deyil, neco bas vermoli oldugunu gdstormokdir.
Dramatik tosir, bu ¢evrilmo prosesindadir. Dram 6z effektini neco oldo edir? Aristotels istinad edon
vo 0z mogsadina moerhamaot va qorxu ilo ¢atmaq istoyon klassiklorden forqli olaraq, Lessing onun
tolimlorini 6z baxislarinin ruhunda sorh edir. Tamasacinin goldiyi inancin torbiyovi tosiri var.
Horokot sohnado goriindiiyli tiglin Lessing teatr1 insanlari torbiys etmoyin on yaxsi vasitosi hesab
edir. Buna ancaq yunan draminin oynanildig1 sorait sobob oldu. Ona gors do indi zaman vo mokan
vohdotini saxlamagin monast yoxdur. Maarifcilik teatrinin inkisafi {iglin “Hamburq dramatur-
giyast’nin boyiikk ohomiyyati var idi. Alman dramaturgiyasimi klassik zirvolora ¢atdiran Sillerin
dramaturgiya sonati onun iizorindo qurulmusdur fransiz klassisizminin noinki saraym, hom do
Olkonin milli inkisafinin tarixi prosesini obyektiv sokildo diizgiin oks etdirdiyini, milli dil vo
odobiyyat yaradaraq yunanlarin sonot osorlorini vo Aristotelin qaydalarint qiymotlondirorkon Les-
sinqds tarixi forziyyadon mohrum oldugunu gérmiirdii, o, biitiin maarif¢i miitofokkirlori kimi, onu
obadi ganunauygunluglar kimi gobul edirdi. Bundan basqa, o, 6lkasinin adabi anonslarini, eloco do
xalq yaradiciligini va xalq teatrini kifayot qodor nozora almamigdir (Mehring, 1963).
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Abstract

This article is investigating verbal communication research in teaching the English language, its
importance, and necessity in daily human life. The article shows how the teacher should help
students to improve and develop their verbal communication skills. For this point, some useful,
effective techniques and methods in teaching English language concerning particularly those
methods which we have to use for developing students’ verbal communication skills are shown and
described. The chosen topic is relevant to the fact that verbal communication and speech etiquette
have a key place in a person’s successful life; therefore many researchers and article readers are
interested in this topic. Speech etiquette is a component in the linguistic cultural picture of the
world, as well as possessions and understanding of speech etiquette depends on the people behavior.
Speech etiquette plays a special role in the foreign language study.
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Ingilis dilinin tadrisinds talabalarin sifahi iinsiyyat bacariqlarinin
V3 nitq etiketinin inkisafi

Xiilasa

Bu magals ingilis dilinin tadrisinds sifahi {insiyyat todqiqatlarini, onun giindslik insan hayatinda
ohomiyyatini vo zoruriliyini arasdirir. Magalodo gostorilir ki, miiollim sagirdloro sifahi iinsiyyot
bacariglarii tokmillogsdirmok va inkisaf etdirmok tiglin neco komok etmalidir. Bunun iigiin ingilis
dilinin tadrisinda, xtisusan da talobalorin sifahi tinsiyyat bacariglarini inkisaf etdirmak {igiin istifado
etmoli oldugumuz iisullarla bagh bozi faydali, tosirli tisul vo tsullar gostorilib vo tosvir edilib.
Secilmis movzu sifahi {linsiyyst vo nitq etiketinin insanin ugurlu hoyatinda oasas yer tutmasi ilo
olagadardir; buna gora do bir ¢ox todgiqatgr vo mogalo oxuculart bu mévzu ilo maraqlanir. Nitq
etiketi diinyanin lingvistik madani manzarasinin tarkib hissasi olmagla yanasi, nitq etiketino sahib
olmaq vo basa diismok do insanlarin davranigindan asilidir. Xarici dil 6yranilmasinds nitg etiketi
xiisusi yer tutur.

Acar sozlav: ingilis dili, sifahi iinsiyyat, bacariglar, dil dyratma, nitq etiketi, 6yronma, etika

Introduction
The relationship between language and its meaning is not straight forward one reason for this is
the complicated limitlessness of modern language semantics, including English. Language is
productive in the sense that there is an infinite number of words and phrases. There is no limit to a
language’s vocabulary, as new words are introducing daily. Words are not the only things we need
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to communicate, although they are closely related to verbal and nonverbal symbols in terms of how
we make the meaning of language. Every symbol represents some meaning related to a certain
activity (Bowen, 2020, p. 18). Symbols can be used for communication verbally, for example, when
spelling the word “winter”, in writing it is necessary to put the letters W-I-N-T-E-R together.
Communication development is an effective teaching method in improving students technical
communication skills as well as empathy. Verbal communication helps express various needs, and
in asking questions, that provide us with specific information. Verbal communication is also used in
describing things, events, occasions, people, and ideas, by helping people to inform, persuade, and
to take into consideration. In other words, verbal expressions help us to communicate with others in
explaining our observations, thoughts, feelings, and needs (The rules of writing scientific articles,
2023). Good communication skills are a self-confidence source, enabling a person to exert more
control in their life by obtaining knowledge, research effectively, conceptualize, organize, and
present ideas and arguments. Verbal communication skills are a necessary tool for prospering in any
subject; even learning these skills will take time, better practices can help students to learn quickly
and apply knowledge in work. In addition, with improved communication skills, students will have
the confidence and knowledge to not only get a good job but to perform well in interviews.
Communication skills are considered as an ability used to give and receive different kinds of
information, similarly, in the development of personality throughout human being existence. During
this period, communication becomes essential for personal growth, through which communicating
people will find themselves, develop self-confidence, and define the relationship with the
surrounding environment (Ushakov, 2008, p. 23). The failure in building good communication
skills will happen when people do not want to understand other’s opinions, thoughts, ideas, and
feelings. Particularly, there given methods to help students in improving their verbal
communication skills and speech etiquette, by the following elements: how to choose words and
vocabulary for this or that conversation topic, using key phrases through different dialogues; by
watching movies students will be able to understand the language, eye contact, accents; and how to
paraphrase and summarize the spoken language, and respond to different types of questions. This
article has an actual place in linguistics because important role of verbal communication and speech
etiquette in language learning and teaching process. The topic closely connected with methodology,
owing to essential methods in teaching verbal communication skills and speech etiquette (Ismayilli,
2024).

Research

Communication Skills Importance For teachers, it is highly important to have enough skills to
communicate effectively, because they considered as one of the necessary determinants in teaching
and learning success. In addition to transferring knowledge, the word “educate” is supposed to train
learners verbal skills to develop themselves, the impact of higher education, the economy and the
broader society transformed along time in various ways (Kromydas, 2017). In carrying out the
learning process, teachers should combine their verbal and nonverbal communication skills; the
ability of teachers in applying these types of communication can help improve both, teachers and
students impressions in the process of teaching and learning. The teacher is the one who always
explains and presents learning material to the class, for this purpose, the teacher should exhibit
enough speaking with writing skills. The teacher is required to understand students’ verbal
communication and be able to help students improve their verbal communication abilities (Narrog,
2015). Verbal communication skills, either they are oral or written; involve vocabulary, mastering
skills in choosing the right words to give meaning to the audience. Verbal abilities also concern
with skills to organize the words logically. More importantly, communication is the manifestation
of accurate and open attitudes in information change between learners and students.
Communication is closely related to culture. Nevertheless, the culture itself can be a challenge in
building interaction that potentially causes misunderstanding. Language problems can be associated
with problems of hearing ability and pronunciation, speed, tone, and tune (Ismayilli, 2024).

Developing Students Communication Skills Participants in this study are teacher and students
conducting education process. Students’ and teacher’s good and adequate communication shows
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their ethical level in the process of learning and teaching the language. Ethics is one of the most
important things, which people need daily everywhere. Here we want to emphasize the regulation of
ethical communication in foreign language teaching. Ethics is a branch of philosophy and it has
been studied for thousands of years by many researchers. In communication studies, curricula and
ethics are often considered as a central place in service-learning courses, community-engaged
activity, and communication activism where students come face-to-face with the harsh realities
experienced by society. For some students, it may be the first time they witness and interact with
people suffering from lack of basic resources, and sufficient educaional opportunities, or subject to
environmental hazards, to name just a few persistent inequities. These experiences lend themselves
to a rich consideration of communication ethics situated at the individual, organizational, and
systemic levels to understand how one voice intersects with others to affirm the dignity of all people
as well as promoting learning and competence in everyday communication, as well as social
changes through a broad and systemic transformation; ethical communication is necessary for social
media, also impacting governmental regulation on ethics (Ismayilli, 2023, p. 7). Competent and
skilled communicators are ethical communicators who take responsibility for a message’s creation,
impact, and effects in a diverse range of contexts, including mass media, interpersonal, intercultural,
professional, and public areas. Stimulating the moral imagination is a key factor that helps students
to recognize issues of communication ethics. They learn to weigh their self-interests relative to the
self-interest of others, so their communication skills may construct the ethical dimension in the
world they live in. In this regard, through the analysis of terminology the term speech etiquette is
described in this article. Here we tried to give exact meaning and role of speech etiquette in foreign
language learning and teaching. Speech etiquette is included in the linguistic cultural picture of the
world. Possession, understanding and choice of formulas of speech etiquette depends on the people
behavior. The choice of speech etiquette formulas is playing a special role in the foreign language
study. Without speech etiquette, it is impossible neither to enter the communication, nor to maintain
communication, or to complete it. Speech etiquette is a set of requirements to the form, content,
order, character and situational relevance of statements adopted in this culture (Ismayilli, 2023, p.
8). Speech etiquette, in particular, includes words and expressions used by people to say goodbye,
requests, and apologies, accepted in various situations, forms of treatment, intonation features that
characterize polite speech, etc. The study of speech etiquette occupies a special position at the
junction of linguistics, theory and history of culture, ethnography, country studies, psychology and
other humanities. On the other hand, speech etiquette can be considered from the point of view of
language norm. Thus, the idea of correct, cultural, normalized speech includes certain ideas about
the norm in the field of speech etiquette (Ismailli, 2024).

Ways to Obtain Good Communication Skills There are some characteristics of effective verbal
communicators which are very necessary, including active listening, adaptability, adapting one’s
communication styles to support the situation, clarity, confidence and assertiveness, constructive
feedback to giving and receiving it, emotional intelligence for identifing and managing teacher
emotions, as well as students emotions, empathy, interpersonal skills as social skills which are
especially useful in building strong arguments, interpretation of language, open-mindedness,
patience, simplifying the complex, and storytelling (Turkan, 2022, pp. 3-4) The way to obtain a
good proficiency in verbal communication is mention attributes concerning both the teacher and
learners. Essentially, there are a lot of techniques and tools that teacher can use to improve students’
verbal communication skills (Kromydas, 2017, pp. 56-58). The useful thing here is to apply
technology such as videos and audios, which are playing the most important role nowadays.
Additionally, they will be in interesting and effective sense for students and learners 4.1. Watching
Films That Model Conversation Skills The conversation is one of the most basic and essential
communication skills. It enables people to share thoughts, opinions, ideas, and receive information.
Although it may appear simple on the surface, effective conversations include a give-and-take
exchange that consists of elements such as language, eye contact, summarizing, paraphrasing, and
responding. Students can learn the fundamental elements of the conversation by watching films or
videos about interactions taking place. The teacher can pause the video and ask questions such as,
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“What message is the listener sending by crossing his arms? What else can you tell by observing the
language expressions in the conversation?”

Reinforce Active Listening Communication is not just about speaking, but also about listening.
The teacher can help their students to develop listening skills by reading a selection of text, and then
having the class discussion and reflect the content by students explanations. Active listening also
means listening to understand rather than a reply. Reinforce building good listening skills by
encouraging students to practice asking clarifying questions to fully understand the speakers
message.

Offer Group Presentations and Assignments Team-building exercises can also help students
sharpen both oral and written communication skills. Not only does it offer students the chance to
work in small groups, thereby reducing some of the pressure, but it also allows them to debate their
opinions, take turns, and work together towards a common goal (Ismayilli, 2023).

Ask Open-Ended Questions On the occasion where students require more than a one or two-
word response, open-ended questions are vital for inspiring discussion and demonstrating that there
are multiple ways to perceive and answer a question. A teacher might set a timer for students
informal conversations and challenges to use open-ended questions (Kereksha, 2019, p. 23). For
example, teacher can show children the difference in how much more information they can obtain
by asking, “What did you like best about the song?” rather than simply “Did you like the song?”

Use Tasks and Activities That Foster Critical Thinking Another task-based method for
improving student communication skills is through critical thinking exercises. These can be done
verbally or through written assignments that give students the chance to answer questions creatively
using their own words and expressions (Devices in English).

Offer Reflective Learning Opportunities Recording students reading selected text or videotaping
group presentations is an excellent method for assessing their communication strengths and
weaknesses. Students can reflect on their oral performance in small groups. Then, ask each student
to analyze the others so that they can get used to receiving constructive criticism. Besides these
techniques and methods, there are other activities for improving students verbal communication
skills, such as role-playing, which showed effective results from previous experiences.

Conclusion

Effective verbal communication skills include more abilities than just speech. Verbal
communication encompasses both how to deliver messages and how to receive. Communication is a
necessary skill, which is important to every student, teacher, and person, even to workers, who can
convey information clearly and effectively to be highly valued by employers. Employees who can
interpret messages and act appropriately on the information they receive have a better chance in
their job excellence. Without speech etiquette, it is impossible to join and maintain the
communication, or to complete it. Speech etiquette considered as a set of requirements to the certain
form, content, order, character and situational relevance of statements adopted in this culture.
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«Molla Nasraddin» macmuasinds Azarbaycan qadininin taleyi

Xiilasa

Bu mogalode Azarbaycan publisistikasinda XX asrin ovvallorine Mirza Calil, M. . Sabir, O. F.
Nemanzada, M. Mdociiz vo b. Sonatkarlarin yaradiciliq xiisusiyyatlorindon yogrulan, Azarbaycan
publisistikasinda uzun miiddat ictimai problemlorin giizgiisiine ¢evirilon “Molla Nasroddin” jurna-
linda istonilon zaman kasiminds an global mévzulardan biri olan qadin taleyi masalosinin oksi aras-
dirilir.

Azaorbaycan ingilabi-demokratik motbuat tarixinde «Molla Nosraddiny» satirik mocmuasi gor-
komli yer tutur. 1906-c1 il aprelin 7-don 1931-ci il yanvarin 7-na kimi miiayyan fasilolorlo nosr
olunmug bu jurnalin otrafina Azorbaycanin on istedadli, votonporvor sair vo yazgilar
toplagmigdilar. Sohifalarinds dovriiniin demak olar ki, biitiin hadisalorini aks etdiron bu macmusnin
osas mogsadi geriliya, avamliga, cohaloto gars1 miibarizo aparmaq, elmi, maarifi, demokratiyani
toblig etmok idi. Tyirmi bes ilik foaliyyoti dovriindo bu miibariz macmuoe Sarq qadini problemina 6z
sohifalarinda genis yer vermisdir. Malumdur ki, jurnalin qadin azadligi ugrunda apardigi miibarizo,
Sarq fanatizminoa garsi, maarif vo moadaniyyat ugrunda miibarizo demok idi. Bels ki, «Bas har kas 6z
millatini sevir, onun galocayinin parlagqligini arzu edir, arvadlarin talim va tarbiyslarine ¢alismalidir.
Onlarin hiiququnu qaytarib, sarbastliyini qaytarib, aql vo zokasina meydan vermalidir».

Agar sozlor: Molla Nasraddin, qadin obrazlar:, Mirza Calil, Oli Nozmi, maarif¢ilik
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The Fate of Azerbaijani Women in the ""Molla Nasreddin' Magazine

Abstract

This article examines the reflection of the issue of the fate of women, one of the most global
topics in any period, in the "Molla Nasreddin” magazine, which was formed from the creative
characteristics of Mirza Jalil, M. A. Sabir, O. F. Nemanzadeh, M. Mojuz and other artists in
Azerbaijani journalism at the beginning of the 20th century and became a mirror of social problems
in Azerbaijani journalism for a long time.

The satirical magazine "Molla Nasreddin™ occupies a prominent place in the history of the
Azerbaijani revolutionary-democratic press. Published with certain intervals from April 7, 1906 to
January 7, 1931, this magazine gathered the most talented, patriotic poets and writers of Azerbaijan.
The main goal of this magazine, which reflected almost all the events of its time on its pages, was to
fight against backwardness, vulgarity, ignorance, and to promote science, enlightenment, and
democracy. During its twenty-five years of activity, this militant magazine gave ample space to the
problem of Eastern women on its pages. It is known that the struggle of the magazine for women's
freedom meant a struggle against Eastern fanaticism, for enlightenment and culture. Thus,
"Everyone loves his nation, desires the brightness of its future, and must work on the education and
upbringing of his wives. He must return their rights, return their freedom, and give space to their
mind and intelligence".

Keywords: Molla Nasreddin, female images, Mirza Jalil, Ali Nazmi, enlightenment
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Giris

«Molla Nosroddin» jurnalinin togkilat¢ist vo miiharriri  gérkomli  demokrat-odib  Calil
Mommodquluzads bu sbzlore qiivvet verarok yazirdi: «Monim fikrimo bir belo sey golir. indi
«Molla Nasraddin» Allahdan qorxmaya vo mollalardan utanmaya, gétiiriib gena, masalan, bir belo
sey yaza: «Millstimizin gabaga getmoyindon 6tori lazimdir ki, arvadlarimiz ingilis, rus vo ermani
arvadlar1 kimi elm oxuyub, {iziiagiq gozolor... Allah elomomisdon, agor bir belo seyi «Molla
Noasraddin» ciirat eloyib yazsa,.. alom doayar bir-birino, har bir sohardon karbslay1 heydsrqulular,
mosadi haqgverdilar siyirmaqilinc yiigiirar Tifliso Molla amini duels ¢agirmaga...» (Molla Nasraddin
jurnali, 1909).

Seirdo qaldirilan problem mollanasraddingilori vo biitovliikkdo xalqumizi daha doarindon
diistinmays sovq edir vo azadhigin ¢ox da uzaqda olmadigi fikrini sdylomoys osas verir. Bu
istigamatdo moqgsadyonlii is aparan C. Mammodquluzads jurnalin redaktoru kimi digar homkarlar
ilo yanasi, xalqi maariflondirmoays calisir vo publisistik magalslarindo, felyetonlarinda vo basqa janr
asarlarinds bir ¢ox masalalara xiisusi shomiyyat verirdi (Babayeva, 2020). Mohz bels bir soraitdos
garanliq miihitds jurnal boylik cosaratlo qadin azadligi, ¢adranin rodd edilmasi ideyasini toblig
edirdi. O, yana-yana yazirdi ki, gadin azad deyilsa, comiyyatin azadligindan danismaga doymaz.
Ona goras do jurnal comiyyatin yarisini togkil edon gadina siiursuz kiitla kimi baxanlari ifsa edir, ona
hoyatin inkisafinda boyiik islor gormoya qadir bir qiivvo kimi yiiksok giymat verir, qadina azadliq,
kigilarlo barabor hiiquq vermayi tolob edirdi. Tosadiifi deyil ki, «Molla Nasraddin» o dévrda nosr
olunan «Hoyat», «irsad», «Fiiyuzat», «Kaspi» kimi burjua motbuatinin gadin azadligina dair
miihafizokar baxiglarini daim pislogsmisdir. «Sijimqulu» imzasi ilo maghur olan ©li Nozmi jurnalin
1913-cii il 13-cii némrasinds ¢ap etdirdiyi bir mogalodo «igbal» qozetindo miisolman ziyali
qadmnin comiyyatlor toskil etmasi aleyhina ¢ixis etmis taninan sima olan Hac1 Ibrahim Qasimovu
ciddi tenqid etmisdir.

Tadgiqat

Macmuanin Sovet dovrii nomralarinin birinds kolxoz sadri se¢ilmis qadinin sokli verilmis, buna
hogaratlo baxanlar iss 6z sozlori ilo ifsa edilmislor: «Kiil basimiza oldu getdi, mahalda bir nofar basi
papaqli magar yoxdur ki, bu qadini sadr intixab etdilor?» Hoqaratlo deyilmis sozlordir!!!

Qeyd etmok lazimdir ki, qadin hiiqugsuzluguna gars1 miibarizo aparmagla molla-nasraddingilor
boyiik adib M.F.Axundov ideyalarin1 davam etdirirdilor. Axundov hals kegan asrin (XIX asr) 60-c1
illorindo «Komaliiddovle moktublariwvni yazarkon, ictimai qurulusa qarsi ¢ixaraq, qadina dovlot
idaralorinds islomok hiiququ verilmasini talob edirdi: «Taifei-tinas gorok comi risumi-azadiyystdo
Vo comi hiiquqi bagariyyatds taifeyi-ziikur ilo miisavi ola vo gorok tafeyi-iinasa doxi taifei-ziikur
kimi torbiyat verilo» (Calil Mommodquluzads, 1909, s. 78).

Jurnalda qadin problemi, tarixi hadisolorin gedisino uygun olaraq inkisaf etdirilirdi (Rahid
Ulusel, 2023). Ingilabdan avvalki foaliyyoti dévriinds jurnal qadin masalosina hosr etdiyi maga-
lalordo Sorq gadminin avamligi, maarifsizlik, coxarvadliliq, azyash qizlarm aro verilmosi Kimi
mosalalori karikatura va felyetonlarla ifsa etmisdir. Jurnalin 1906-c1 il 4-cti nomrasindoki sakilds bir
kisi rahatca aylosib golyan slimiiriir, azaciq konarda ise arvadi usagin birini arxasina baglayib is
goriir. O biri usaq iso yerds oturub aglayir. Kisi homin usagi sakit edib ovundurmaqdansa qisqirir
«Ay arvad, allah sana lonat elssin, bu usaq monim bas-beynimi apardi, gol bunu da al dalina». Vo
yaxud, biitiin kilfati, hotta orini basinda aparan mozlum qadin1 tosvir edon karikatura (Molla
Nasraddin, 1908, 2002) gadinin vo usagin arxasina odun yiikloyib 6zii ise yanindaki tula ilo ova
gedon kisi tosvir olunmus sokil var vo s. Mozlum Azorbaycan gqadmlarimizin hoyatindan alinmig
real sohifolor deyilmi?

Qadmin iiziortili gazmasinin «faydasinay» dair ¢oxlu yazilar dorc olunan burjua matbuatinin
oksina olaraq, «Molla Nosraddin» macmuasi Azarbaycan qadininin savadlanmasi va ictimai hayata
atilmasimin zoruriliyini toblig edirdi (Qasimova, 2015). Inqilabdan avval tok-tok do olsa, maktob
tohsili gérmiis qizlarimizin adlar jurnalin sshifalorinds iftixarla ¢okilirdi. Jurnalin 1906-c1 il 7-Ci
ndémrasinds Bakida qiz moktobinda bitirib sohadotnama almis Umnise xanim Musabayovanin, Ayna
Sultanovanin, Safige xanim Axundovanin, Norimanovanin va basqalarinin adlar1 geyd olunmusdur.
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«Molla Noasraddinyin 1908-ci il 52-ci nomrasindo iso xaricdo tohsil almaga getmis ilk
azorbaycanli qiz1 Leyla xanim Sahtaxli haqqinda malumat verilir. Malum oldugu kimi, onun atasi
Isa Sultan Sahtaxtli ddvriiniin ziyalilarindan idi (Abbas Sohhot, 1976). Bu ailo haqqinda Mirzo
Calilin hayat yoldasi, maarif¢i qadin Homido xanimin xatiralorinds atrafli malumat verilir. Jurnal
yazir: «Leyla xanim 1886-c1 ildo Qars sohorindo anadan olmusdur. 1902-ci ildo Tiflisdo qiz
institutunu qurtarandan sonra, 1904-cii ilin sentyabr ayida golib Sveysariyaya (Isvegroys) va orada
dariilfinunun hokimlik sobasine girib, Hac1 Zeynalabdin Tagiyev conablarinin kémoakliyi ilo tig il
orada tobabat elmini oxumagqda idi. iki ilden sonra hakimlik darsini qurtarib, sohadetnamo alacaq idi
Vo golib, vatoninds bigara miisalman 6vratlorinin min-min dardlorina sofa veracak idi (Axundov,
1938).

Ofsus! Qismat olmadi.

Leyla xanim kegon il dekabrin axirlarinda Sveysariyada soyuq doymodoan vofat elodi!

Avropaya elm dalinca gedon miisalman qizlarindan Leyla xanmimdan savayr biz 6zgosini
esitmamisik. Molla Nasraddinin arzularindan xabordar olanlar garok bilsinlar ki, bir belo viicudun
yox olmagi bizim ti¢iin taskinsiz bir dorddir. Jurnalimizin sshifasini marhumonin surati ilo bazadik
ki, galocokds Leyla xanimin vaton bacilari har dofo homin varaqi géronds desinlor ki: bu bacimiz
vofat etdi, bas insafdirmi biitiin yeri bos galsin? Ravadirmi bundan sonra Sveysariyada ela bilsinlor
ki, diinyada miisolman qiz1 yoxdur vo balks diinyada he¢ miisolman yoxdur! Rovadirmi?» (Molla
Noasraddin, 1913).

Mirza Colil ingilabdan avvalki Azarbaycan qadininin basqa xalqlardan, mosalon, rus, ermani,
giircli, fransiz qadinlarindan geri qaldiglarini tirak agrisi ila qeyd edirdi. O, burjua miiharrirlorindon
forgli olaraq, jurnalda gorb gadinlarmin 6z orlori ilo birlikde miibarizo etdiklarindon séhbot agir,
fransiz gohromani Janna d’Arki, dekabristlorin hoyat yoldaslar1 Volkonskaya, Trubetskaya vo
bagqalarini niimuno gostorirdi (Oliqulu Qomkiisar, 1917). Bir moqaloys noazor yetirok. Jurnalin
1908-ci il 47-ci sayinda «Xanmmlar ictimai» adli satirik mogalods gosterilir ki, Rusiyanin
toragqiparvar gadinlart Peterburqda toplasib, xanimlarin siyasi hiiququ vo moaisoti ohvallar
hagqqinda miizakiro edacoklor vo xanimlara aid masalolor barasindo molumat com edib, bunlari
qaydaya salib, 6z ehtiyac vo toloblorini olavo edib, Dumadaki toraqgiparvor partiyalara tolob
veracoklor. Bu ictimai hazirlamaqda olan xanimlar islam xanimlarini da unutmamigdir. Onlarin
basina galon dord va boalalari, qara giinlarini va maisatini bilmak tiglin «Molla Nasraddiny idarasina
miiraciot edib, asagidaki suallara bizdon cavab istayirlor (Yusif Vazir Comanzaminli, 1913).

Suallar bunlardir:

1) Sizds qizlar ev torbiyasi goriirlormi?

Cavab: Gortirlar.

2) Milli vo dini maktablords do oxuyurlarmi?

Cavab: Oxuyurlar.

3) Qizlar moaktablords oxumagqlarina gorastde man yoxmu? (mon qadagan etma manes).

Cavab: Yoxdur.

4) Xanimlar na kasblor (islor) goriirlor?

Cavab: Vaxta baxirlar, ¢op ¢ixardirlar, ruh dlgiirlor, bogaz basirlar.

5) Hami arvadlarin yiizdo negasi oxuyub-yazandi?

Cavab: Yiizds doxsan doqquz yarima.

Natica

Belaliklo, mocmua ciddi hayati 14 suala istehza ilo aci-ac1 cavablar yazir vo bu cavablar boyiik
yazigi-jurnalistin lirok agrisi ilo, yazdiglari idi, giiliis igorisindo, neco doyarlor, goz yaslaridir. XX
yiizilliyin ovvallorinde dirgalis illorini yasayan Azerbaycanin milli motbuati, xiisusilo do Molla
Nosroddin jurnali movcudlugunun biitlin dévrlorindo ictimai hoyatin miixtolif saholorino tosir
gostoran qiidratli vasitolorden birina ¢evrilmisdi (Anar, 2016, s. 27).

Milli matbuatimiz 6z programina gadinin ictimai hoyata calb edilmosi kimi miihiim vo olduqgca
cotin bir vazifoni do daxil etmisdi. Fanatik adatlor, agir glizoran, savadsizliq, ictimai hayatdan tacrid
olunmus soraitdo yasamaq, comiyyatdo gadin sorbastliyine etimadsizliq iiziindon bu ziimronin sosial
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hoyatdan konarda galmasi onlarin soxsi hayati tiglin bir sira ¢atinliklor yaratmisdi vo motbuat bu
problemlori qaldirmag, xalqa ¢atdirmaq yolunda miihiim addimlar atmisdi.
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Sosial medianin dil 6yranmasing tasiri

Xiilasa

Ingilis dili sinif otaginda texnologiyanmn totbiqi todris prosesini tamamilo doyisdi.
Texnologiyada yaranan tendensiyalarla miallimlor talabalarin dil monimsomasinds daha samarali
olmalarmi tomin etmok tiglin texnologiyani moanimsayir vo inteqrasiya edirlor. Adi sinif tadrisi
sosial media sobokalori ila avaz edilo bilor. Bu miiallimlara va tolobalora 6yrananloar iigiin olverisli
miihit yaratmagq ii¢iin coxlu yaradici va praktik ideyalar toqdim edir. Internet son dévrlorde nainki
moveud ligati manimsamokda, hom do ¢oxlu sayda yeni s6z va ifadalora hayat vermokds ingilis
dilinin on miihiim tasirlorindan birina ¢evrilmisdir. Genis ¢esidli veb-asash texnologiyalar arasinda
sosial sobokalor illordir ki, insan hoyatinda dramatik tistiinliik toskil edir.

Sosial medianin yaranmasi va siiratli boyiimasi ikinci dil tadqiqatgilarinin digqatini ¢okir. Onlar
sosial medianin tohsil alotlori kimi neca istifado oluna bilocoyini arasdirmaq tiglin ¢oxlu
aragdirmalara basladilar. Oslinds, miixtalif sahalordo, perspektivlords vo metodologiyalarda getdik-
Co artan todqiqatlar aparilib vo somarali naticalor yaranib. Bu baximdan 6yranilonlorin, hansi nati-
calorin imumilagdirildiyini vo noyin daha ¢ox digqgeate layiq oldugunu nozardon kegirmak {igiin bir
sintez hazirlamaq lazim oldu. Daha konkret desok, bu arasdirmalar iki todqiqat sualina cavab ver-
moya calisir: dil bacariglarinin inkisaf etdirilmasi vasitosi kimi sosial medianin dil 6yranmays tasiri
Vo sosial medianin modoniyyatlorarasi iinsiyyot platformasi kimi dil dyronmasine tosiri. Bu iki
todqgiqat suali ohomiyyat kasb edir, ¢linki iimumi gobul edilir ki, dil 6yranilmasi hom lingvistik
biliklorin Gyronilmasini, hom do modoniyyatlorarasi saristalorin inkisafin1 ohato edir. Miivafiq
todgiqatlart nozordon kegirmoklo, bu toadgigatlar shomiyystli tapintilart miioyyon etmoys, hom
pedagoglar, ham do dyrananlar tigiin pedaqoji tasirlori gargivays salmaga vo golocok todgigat vo
tocriiba tigiin nozari tokliflori yekunlagsdirmaga caligir.

Acgar sozlar: sosial media, amokdashq, platforma, dinamik aktiviik, tinsiyyat platformasi,
lingvistik biliklor
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The Impact of Social Media on Language Learning

Abstract

The introduction of technology in the English classroom has completely changed the teaching
process. With the emerging trends in technology, teachers are adopting and integrating technology
to ensure that students are more effective in language acquisition. Traditional classroom teaching
can be replaced by social media networks. This provides teachers and students with many creative
and practical ideas to create a conducive environment for learners. The Internet has recently become
one of the most important influences on the English language, not only in acquiring existing
vocabulary but also in giving life to a large number of new words and expressions. Among the wide
range of web-based technologies, social networks have been dramatically dominating human life
for years.
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The emergence and rapid growth of social media has attracted the attention of second language
researchers. They have initiated a large body of research to explore how social media can be used as
educational tools. In fact, a growing body of research has been conducted in a variety of fields,
perspectives, and methodologies, and has yielded fruitful results. In this regard, it was necessary to
prepare a synthesis to consider what has been learned, what findings are generalizable, and what
deserves further attention. More specifically, these studies attempt to answer two research
questions: the impact of social media on language learning as a means of developing language
skills, and the impact of social media on language learning as a platform for intercultural
communication. These two research questions are important because it is generally accepted that
language learning involves both the acquisition of linguistic knowledge and the development of
intercultural competencies. By reviewing relevant research, these studies attempt to identify
significant findings, frame pedagogical implications for both educators and learners and conclude
theoretical suggestions for future research and practice.

Keywords: social media, collaboration, platform, dynamic engagement, communication
platform, linguistic knowledge

Giris

Kegirilon tadgiqatlar sosial medianin dil yranma prosesini asanlagsdirmaqda tasirli vo samarali
oldugunu gostorir. Sosial medianin faydalarini artirmaq ticiin hom pedaqoqglar, ham do dyrananlor
sosial mediada neco c¢ixis etdiklorino vo texnologiyalardan neco istifado etdiklorino digget
yetirmolidirlor. Sosial media todqiqatlari ilo bagli davam edon akademik sohbatlors téhfo vermak
ticiin bir nega tovsiyalor verilir.

Birincisi, tadgiqatlarin oksariyyati bir ne¢o sosial media platformasinda, xiisusan do Facebook
vo YouTube-da comlonir. Instagram vo yerli sosial media platformalart kimi digor media
platformalar: da golocok aragdirmalara layiqdir.

Ikincisi, az dyranilon dillor, danisma vo dinloms bacariglari kimi az 6yronilmis sahalor daha ¢ox
diggeto layiqdir. Bundan olavs, sosial media vo dil 6yronmo arasinda xiisusi alageni arasdirmaq
ticlin niansh bir perspektiv do toklif olunur. Masalon, Twitter-i biitévliikdo arasdirmaq avazing,
hashtaglarin vo ya forgli molumatlarin tasirlorini arasdirmaq faydali ola bilor.

Ugiinciisii, rosmi kontekstlords sosial mediadan istifada somorali noticalor oldo edib, lakin geyri-
rosmi kontekstlords aparilan tadgigatlar nisbaton mohduddur vs slavs aragdirmaya miiraciot edir.

Dordiinciisti, geyd edilmisdir ki, sosial medianin dil 6yronmasina tasirini aragdirmaq {iiglin
ayrilan vaxt ¢ox vaxt bir akademik semestrdon azdir. Bu aspektds dil 6yronmonin zamanla dinamik
doyisikliklorini agkara ¢ixarmaq tiglin uzunlamasina yanagma oslgatandir. Masalan, sosial mediadan
istifads ilo motivasiyanin giiclondirilmosi arasindaki olageni aragdirarkon, motivasiya va horokatin
sabab-natica alagesi deyil, iki istigamatli alags oldugunu nazors alaraq uzunlamasina bir yanasma
verilir.

Goriindiiyii kimi, sosial media eksperimentlor etmok, yeni sozlor yaratmaq iigiin zongin oyun
meydancasidir va 0, hom do adi ingilis dilinin adi normalarin1 pozmagq va yenilik¢i olmaq azadligina
gora grammatik gaydalar vo sintaksis torafindon bogulmayan insanlar ii¢lin yaradici platforma
tomin edir. Dil daim genislonir vo daim inkisaf edir. Sosial soboko saytlari istifado¢i dostu vo asan
aldos edilon xiisusiyyatlor sayasinds tinsiyyat {igiin on tasirli vasitos olmusdur (Jin, 2015).

Sosial media, mosalon, Face book, Chat room, Twitter, Skype, We Chat va digor saytlar onlari
dostlarla va diinyada bag veran hadisolordon xabardar etmok {igiin iinsiyyat qurma torzimiz kaskin
sokilda doyisir vo bir ¢ox yeni sozlor Sosial mediadan qaynaqglanir. Masalon, 'blogosfera’ (blog
adlanan soxsi veb-saytlar ti¢iin imumi s6z), 'trol' (miibahisalora baglayaraq vo ya insanlart qicig-
landiraraq onlayn miinaqiso yaradan kimso) va s.

Sosial media da 6z sOzlorini yaratdi. Blog, Hashtag, Selfie vo Tweet kimi sozlor. Bu sozlor
sosial medianin ixtirasindan avval he¢ vaxt mévcud olmayib, lakin indi sosial medianin totbiqi ilo
hor zamankindon daha ¢ox 6na ¢ixib. Hotta bozi abbreviaturalar, OMG, TBT, DM va LOL sosial
media platformalarindan adi sifahi va yazili ingilis dilina keg¢ib. Son illords sahidi oldugumuz basqa
bir maraqli hadiss, markalara asaslanan mévcud sozloarin va birlosmalarin ilk n6vbads sosial media
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kontekstino istinad etmok {igiin yenidon monimsanilmasidir. Yenidon moanimsamo, bir grupun
ovvallor miiayyan bir sokilds istifado edilmis sozlori iddia etdiyi vo onlara yeni mona verdiyi
modoani prosesdir. Bu sokilds sosial media ilo masgul olan insanlar s6ziin asl monasinda yeni sozlor
yaradir vo mévcud sozloro yeni monalar verirlor. Friended' vo 'unfriended’, onlayn istifadalarina
gora yeni mona verilon sozlarin iki niimunasidir. 'Dost’ va 'dost olmaq' sdzlori 13-cii asrds yaranan
kohna ingilis dilindandir, lakin Facebook (kimsani dostlariniz dairasine alave etmok va ya ¢ixarmaq
prosesi) sayasinds tamamilo yeni bir mona qazanmisdir. 'Bayan’ vo 'viral' moanalar1 sosial media
torafindoan yenidon manimsonilmis sozlarin digor mashur niimunaloridir.

Sosial medianin dilindaki basqga bir tokamiil emojilorin va ifadslorin istifadasidir. Smayliklor
internetin ilk giinlorinden, sosial media yaranmazdan ovval istifade olunurdu. Ifadslorin istifadosi
19-cu asra gadar izlonilmisdir. Miiasir ragamsal asrdos ifadslorin ilk istifadosi 1982-ci ilds professor
Scott Fahlman torafindon olmusdur.

Tadqiqgat

Dil biliklarinin artirilmasinda sosial medianin rolu

Hal-hazirda dil 6yronma e-pogt miibadilasi, séhbat Xatlori, onlayn layihalor vo vebinar kimi
miixtalif formalarda hoyata kegirilir. Biitiin diinyada insanlar sosiallasmaq ti¢iin Facebook, Twitter,
Whats app, Blogs, Web chat, Skype va s. kimi sosial soboks saytlarindan istifads edirlor; istalik
onlarin bir ¢oxu bu saytlarit LSRW bacariglarinin inkisafinda faydali hesab edir. Bundan slava, biz
sosial mediada xiisusi ev tapsiriglar1 toyin etmok ti¢iin do tochiz edilmisik, mosalon, talobadan
onlayn olaraq miivafiq yaziya cavab yazmagi xahis etmok. Biz homginin Whats totbigi kimi
mesajlasma programlarindan konstruktiv istifado eds va tolobolorin onlayn dil bacariglarini totbiq
etmoloari tliclin Face book kimi platformalarda sosial media forumlari qura bilarik.

Facebook: yiiksok interaktiv virtual sosial {insiyyat vasitasidir vo kollec kampuslarinda getdikco
populyarlasir. Tadgigat naticolori gostordi ki, “Facebook™ qeyri-rosmi dyronmo iigiin effektiv
platforma ola bilar. 2004-cii ilin fevralinda ABS-ds foaliyysto baslayan moshur sosial saboka sayti
olan “Facebook” son illorda biitiin diinyada moshurlagib. Bir ¢ox talobalor giindslik hayatlarinin bir
hissasi kimi sosial soboka xidmati olan Facebook-dan istifads edirlor. O, fasilitator torafindon kurs
resurslarini, miizakiralori boliismok, amokdashigi tosviq etmok, tolobalor arasinda miinasibatlori
yaxsilagdirmaq, bir sira yronma vasitolorini (videolar, sokillor, 16vhalar, s6hbat Vo soxsi mesaj-
lasma kimi) daxil etmoak ti¢iin istifads edilo bilar.

Facebook xobor otagina gors, giindolik 829 milyondan ¢ox istifadagisi ilo 0, olgatmaz olanlarla
olago saxlamaq gabiliyystimizi doyisdirdi va istifadagilorine getdikco daha ¢ox insanla daha six
olage qurmaga imkan verdi. Istifadocilorin iimumi maraqlar1 vo monsoyi boliisiir, belaliklo, bizim
he¢ tosovviir eda bilmayacayimizdon daha g¢ox sosial soboka yaradir. Demali, bu sosial media
saytlarinin vo platformalarinin dilimiza tosiri oSl hadisadir. O, ligatimizi doyisdirmoyi bacardi, hor
giin oldo etdiyimiz kommunikasiyalarin saymi vo onlara malik oldugumuz siirati artirdi va
biitovliikds diinya ilo bagli qalmagq tigiin bizo yeni masuliyyat hiss etdirdi.

Twitter - Twitter istifadogilorina qisa motnlor vasitasilo fikir vo molumat paylasmaga imkan
veran moashur mikro-bloq programlarindan biridir. Twitter-don istifads tokco timumi {insiyyat tiglin
deyil, ham do miixtalif pesalords somarali sokilds istifads olunur.

Twitter-don tohsil ssenarisinds talabalar vo miiallimlar, tolobalor va talabalor vo miiallimlor vo
mioallimlor arasinda istifado oluna bilar O, sinifdon, miiassisadan va ya istonilon cografi arazidon
olan istirak¢ilar arasinda istifads edilo bilor. Bunun on yaxsi todris vo 6yranma faaliyyatlorindan biri
olduguna inanilir, Twitter-doan istifado miizakira tocriibasini sinif moahdudiyystindon konara ¢ixardi.

Twitter-do 140 simvol limiti var. Sagirdlor qisa ciimlalorlo yazmagi vo oxumagi dyranoacaklar.
Bu, miintozom olaraq yazi1 vo oxu bacariqlarinin totbiginds daha ¢ox komok edacok. Twitter-don hor
giin istifado etmok talobalors daim yeni s6zlor vo tendensiyalar yronmays kdmok edir.

Bozi talabalar sinifds oldugca introvert vo utancaq olduglari ti¢iin Twitter ham do arxa kanal
miizakirasi vasitosi ola bilor, lakin internetdo a¢iq danisirlar. Homginin, vaxt mohdudiyyati
sababindan har bir talobays 6z fikrini sinifdo boliismak sansi verilo bilmoz. Bu vaziyystdo Twitter
bu problemi hall etmak iigiin yaxs1 segimdir. Twitter Gyronanlor arasinda Dinloma, danisma, oxuma
Vo yazma bacariglarini inkisaf etdirmok t¢iin istifads edilo bilor.
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Dinlama: Bu bacariq ham do yazi1 vo danisma ilo birlosdirilo bilar. Talobalorin miiayyan matni
dinloya va xiilasa yaza bilocayi bu faaliyyat ti¢iin istifads edilo bilon ¢oxlu twitlonmis video vo ya
audio matnlor mévcuddur. Bunu misllimin va digar talobalarin rayi izlays bilor.

Danisma: Danigiq bacarigi Twitter vasitosilo do inkisaf etdirilo bilor. Talabalora bir ¢ox
foaliyyat toyin edilo bilor. Eynilo, dors davam edarkan, talobalorin diger 6lkalardon olan ingilis
dilini bilonlaorlo tinsiyyst qurmasi tiglin canli tvitdon istifado edilo bilor. Bu, xiisusilo kdmoays
chtiyaci olan va dillorini tokmillosdirmoays komok edon talobalar ti¢iin faydalidir.

Sosial medianin dil dyronanlorin nitq bacariglarina neco tosir etdiyini arasdiran aragdirmalar
holo do az olsa da, miixtalif 6yronmos metodlar1 ilo getdikca artan todqiqatlar miisahido edilmisdir.
Onlarin oksariyyati sosial medianin tohsil imkanlarini ¢ixis mokanlari kimi arasdirir. Brauna gora
danisiq molumati qobul edan vo istehsal edon reaktiv proses kimi gobul edilir (Brown, 1994).
Taninmaya osaslanaragq, Namaziandost vo Nasri nitq gabiliyystini EFL anonovi sinif otaqlarinda
inkisaf etdirmok ¢otindir, ¢ilinki talobalar noinki adekvat lingvistik gabiliyystlorlo tachiz olunmali,
hom do qarsiligh olage iiciin sosial olagalor yaratmalidirlar. Osas moasaloni nozars alaraq, sosial
mediam potensial ¢aro hesab etdilor vo arasdirma iigiin sorgu baslatdilar. Oziiniin verdiyi molumata
gora, sosial medianin tacriiba Vvasitosi kimi funksiyasi 6na ¢okilib. Toplanmis molumatlar gostorir
ki, tolobalorin oksoriyyati sosial media vasitosilo dogma danisanlarla danismagin onlari mosq
etmoya Vo nitq bacariglarin1 effektiv  sokildo tokmillogsdirmays havaslondirdiyina inanir
(Namaziandost & Nasri, 2019).

Eynilo, Mustafa nitq bacariglarinin ELF Syrananlar tigin daim bagagrist oldugunu miidafis edir,
¢iinki ingilis dili Oyrananlorin giindalik hoyatlarinin  bir hissasi deyil. O, sosial media
programlarinin, masalon, digar ingilis dilindo danisanlarla adekvat olagolori vo ¢oxlu tocriiba
imkanlarini tamin edan Skype, YouTube vo WhatsApp-in ¢atismamazligi aradan galdira bilacayini
forz edir. Hogigoton, eksperiment molumatlarinin tapilmasi belo noticays galir ki, hor ii¢ sosial
media platformasi talobslorin nitq bacariglarinin artirtlmasina toéhfs verir. Xisusilo, 6yranonlarin
sifahi istehsalatlarinin mozmun, sézdoan istifads, grammatik dogiglik vo rovanliq baximindan
yaxsilagdigi miisahido edilmisdir (Mustafa, 2018). YouTube-un gobuledici bir vasita kimi
oyronanlorin danisiq bacariglarini neco artirdidn toocciiblii goriino bilor. Oslinds, bunu Ilyas vo
Putrinin yaratdig1 basqa bir eksperimental aragdirma ilo gismon izah etmok olar. Todqiqatgilar iddia
edirlor ki, YouTube vasitasilo danismagi dyranarkan talabalor esitdiklorini tokrarlayaraq masq eds
bilorlor. Bu baximdan tolabalor sohvlordon narahat olmadan nitq praktikasina daha inamli oldular
(llyas & Putri, 2020). Eynilo, xiisusilo EFL kontekstlorinds dinlomo bacariglarinin inkisafi ti¢lin
dinlomonin oldos edilmasinin ¢atin olduguna inanilir. Belalikls, bir ne¢o tadqigat sosial medianin
dinloma motivasiyasmin togviqi vo dinloma bacariglarinin inkisafi aspektlorindan bir vasito ola
bilocoyini anlamaga ¢aligdi. Dinlomayi dyranma motivasiyasini artirmag, talobalorin YouTube dos-
tokli dinlomo dorslorino miinasibatini arasdirmaq ii¢iin agiq vo qapali sorgu varaglorinin
qarisigindan istifads etmoklo Silviyanti hesab edir ki, bir ¢ox talobalor YouTube videolarini dinloma
darslorino daxil etmayin daha hovaslondirici vo maraqli olduguna inanir, ¢ilinki talobalor bunu eds
bilirlor. Bundan olavo, 0, YouTube-un daha az tacriibasi olan talobaloro mozmunu daha yaxsi basa
diismoak vo bununla da onlarin 6yronmo narahathi@ini azaltmaq ti¢iin adekvat audio-vizual dastayi
tomin etdiyini do vurgulayir (Silviyanti, 2014). Oxsar sokildo, Dirjal vo digorlorinin aragdirmasi
dinloma motivasiyasinin va dinloma bacariglarinin inkisafinda Skype-in potensial rolunu arasdirir.
Tapinti real kimi {insiyyot kontekstini toklif etdiyini ortaya qoyur: hamsohbatlor arasinda ani sohbat,
Skype oyronanloro dil narahathi@inmi aradan qaldirmaga komok edir vo bununla da dinloma
tacriibasini asanlasdirir (Dirjal, Ghapanchi, & Ghonsooly, 2020).

Dinloms bacariglarinin inkisaf etdirilmasi baximindan Ayu, YouTube videolarinin dinlomonin
oyradilmasino tasirlori ilo bagli nozoriyyslori vo aragdirmalari sintez etmok ii¢lin kitabxana
aragsdirmasi apardi vo bir sira faydalar oldo etdi. Xiisusilo, tolobalorin orijinal materiallarla tanis
olmasinda talabalor ham fann biliklorini, ham do lingvistik biliklori tahlil etmok vo aldo etmok sansi
aldo edirlor. Masalon, audiovizual vasitalarin va video matnin komayi ilo dyronanlor esitdiklori s6z
Vo nitqdan natica ¢ixara, eyni zamanda mévzunun mazmununu dyrana bilarlar (Ayu, 2016). Bundan
alavo, formal dil todrisi miihitino diggot yetirorok, Mayoral et al. talobalors nitqin biiziilmasi, siirati
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vo tempini tohlil etmokds YouTube-un funksiyalarin1 miioyyan etdi (Mayoral, Tello, & Gonzalez,
2010).

Yekun olaraq, yuxarida geyd olunan todqiqat sosial medianin dil bacariglarinin inkisafina
miisbat tasirlorini ortaya qoyur vo orijinal dil resurslari, omokdasliq platformalari vo tocriiba
imkanlar1 toklif etmoklo onlarin samaraliliyini tasdiglayir.

Oxu: Talabalor oxu vardislorini inkisaf etdirmays tosviq edilo bilor vo onlar Twitter-do oxu
bacariglarini totbiq eds bilorlor. Coxlu intellekt nozariyyasi gostorir ki, miixtalif dyrananlar forgli
intellekto malikdirlor vo onlarin unikal 6yronma gabiliyyatlori var, masalon, bozi talobalor sokilli
tosvir olsa da, bazilari sifahi tosvirds yaxsi1 dyranirlor.

Yazi: Yaz1 Twitter vasitasilo do inkisaf etdirilo bilor. Bunun {igiin oxumaq ve yazmag inteqrasiya
edilo bilar. Talobalordon yazili moatnlori oxumaq ve banzar bir matn yazmag va onu yerlosdirmok
tolob olunur.

Sosial medianin genis istifadasine cavab olaraq, dil dyratmo Vo Gyronma todqiqatgilart sosial
medianin mixtalif dil bacariglart ilo bagli dil talimini neco tosviq etdiyini arasdirir. Xiisusilo
diggetalayiqdir ki, bir ¢ox todgiqatlar yazi vo oxumanin miixtolif 6l¢iilori lizra sosial medianin
potensial dostokloyici funksiyalarini arasdirib. Yazi ii¢iin, sosial mediadan istifado vasitasilo yazi
bacariglariin inkisafi ilo bagl avvalki todgiqatlar empirik olaraq yazinin solisliyi, yazi keyfiyyati
Vo yazi Uiglin effektivlik iizorinde comlogmisdir. Lannin fikrinca, yazinin salisliyi “yazida fikirlorin
bagliligi vo uygunlugu” (Lannin, 2007) kimi gobul edilir. Basqa s6zlo desok, ideyanin yaranmasi
yazmin salisliyinin artirilmasinda miithiim rol oynayir. Sagirdlorin gorxu vo ideya catigsmazligi
sobabindon ardicil yazilar hazirlaya bilmadiyini géron Viknesvaran vo Krish Facebook-un rosmi
yazi tolimatina inteqrasiyasinin faydali olub-olmadigini arasdirmagq {i¢iin bir niimuns hazirlayirlar.
Tapint1 Facebook-un yazi tokmillogdirmasina bir sira tistiinliiklor gotirdiyini gostorir (Stapa, Majid,
2006; Vikneswaran, Krish, 2016). ©hamiyyatli olan odur ki, toplanmis miisahiba malumatlarinda
tolobalor soxsi grup sohifolorinds ideyalarin miizakirasi noticasinds onlarin yazi salisliyinin
yiiksaldildiyini geyd etdilor. Yoni, sosial media dil dyrananlor {iglin beyin firtinasi, fikirlor tortib
etmok vo yenidon nazordan kegirmak tigiin birgs yazi platformalar1 toqdim etmoklo dostok ola bilar.
Bu notico Albertin arasdirmasina uygundur ki, daha sonra onlayn miihitdo olan yazigilar
internetdoki miixtolif resurslara daxil olmagqla daha yaxs1 ideyalar yarada bilorlor (Alberth, 2019).
Yazi keyfiyyoti baximindan, Facebook torafindon doastoklonon yazi programi iigiin uzunlamasina bir
aragdirma hazirlayaraq, Sin belo naticoys golir ki, Facebook miiallif-oxucu qarsiliql olagssini
asanlasdirir vo talabalora basqalarinin yazilarimi giymatlondirmoak va sorh etmok imkani verir vo
belaliklo, yronanlars orijinallarini doyisdirmok imkanlari verir - isloyir vo qrammatikani, strukturu,
mozmunu, toskilatini vo s6z se¢imini tokmillasdirir (Shih, 2011). Oxsar sokildo, Wichadee,
Facebook-un kémayi ilo yazi sinifinde homyagidlarin raylorinin yazi keyfiyyetinin artirilmasini neco
dostoklodiyini arasdirdi. O qeyd edir ki, homyasidlarin royi Gyrononlorin yazi keyfiyyatinin
yaxsilagdiritlmasinda miithiim ohomiyyat kosb edir vo tolabalorin onlarin osorlarinin oxucular
torofindon baxilacagini va beloliklo da asari tortib edarkon daha diggostli olmasinin sababini bilirlor
(Wichadee, 2013). Yazmaq ti¢lin 6ziinii effektivlik baximindan qeyd etmok lazimdir ki, 6ziinii
effektivlik termini bir horokati basa ¢atdirmaq ti¢iin insanin imkanlarina olan inamlar1 ifads edir va
0ziino inamla yiiksok doracads alagalondirilir (Bandura, 1997; Raoofi, Tan, & Chan, 2012). Ovvalki
todqiqatlar bildirmisdir ki, bazi dil 6yronanlor mohdud dil biliklarina gora, xiisusan do osorlori
ictimaiyyats toqdim olunduqda inamsizliq hiss edirlor (Prichard, 2013). Bu problem sosial medianin
yazili tolimata inteqrasiyasi ilo gismon hoall edilo bilor. Vikneswaran vo Krish-in arasdirmasinda
qeyd edildiyi kimi, Facebook kimi sosial media platformalarinda sagirdlorin yazi sshvlarini
avtomatik diizoldon gqrammatika yoxlayicis1 var. Belalikls, tolobolor yaz1 yazarkon 6zlarini daha
rahat hiss edirlor, ¢linki qgrammatika va liigotdon narahat olmaq lazim deyil (Kaplan & Haenlein,
2010). Bundan slava, Nishioka Yapon yazi sinifinds sosial media ils giiclondirilmis tadris layihasini
aragdirmaq Ugilin keyfiyyatli todqiqat aparib. Notico gostorir ki, tolobolor yazmaga havaslaniblar,
¢iinki sosial media platformasi onlara dogma danisiq dilini bilonlor va hagiqi oxucular taqdim edir.
Xiisusila, talobalor ana dilinds danisanlarin yazilarini haqiqi maraqla oxuduglarina inandiqlari tigin
Ozlorini daha inamli vo yazmaga daha havasli hiss edirdilor (Nishioka, 2020). Sosial medianin dil
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Oyranmo bacariglarina tasiri ilo bagli ¢oxlu aragsdirma aparilsa da, oxumaga yonalmis empirik
todgiqgatlar halo do mohduddur (Solmaz, 2018). Kabilan va digarlori torafindon aparilan sorguda
toplanmis moalumatlar sosial mediadan oxuma molumatlarinin imumilikds sagirdlorin oxu moti-
vasiyasini artirdigint va bir ¢ox talobalarin bu onlayn oxu foaliyystlorinin onlarin oxu bacariqlarini
yaxsilasdirdigini iddia etdi (Kabilan, Ahmad, & Abidin, 2010). Kabilan va digarlorinin arasdirmasi
onlarin oxu bacariqlarinin hansi xiisusi aspektini inkisaf etdirdiklorini izah etmass da, Abdullahin
daha yaxinlarda apardig1 kosfiyyat xarakterli arasdirmada, tapint1 sosial medianin Gyronanlora genis
diapazonda matn vo malumat toqdim etdiyini gdstorir. oxu bacariqlarinin artirilmasina sabab olur,
moasalon, skimming (Abdullah, 2019).

YouTube: Bu, on populyar veb-saytlardan biridir vo tohsil mozmunu iigiin genis resursdur
Miisllimlor YouTube hesabi yarada va talobalorin har birindon 6z hobbilari, fikirlari vo ya yeni
hekayslor haqqinda fikirlarini video bloq yazmagi xahis eds bilor. Darslori diizgiin video ils giiclon-
dirmak olar. Tadris etdiyiniz mévzuya aid vizual va ayloncali bir sey miihaziradoki monotonlugu
pozur, darsa bir goadar aylonca gatirir va tolobalori mévzuya daha ¢ox colb edir vo maraglandirir.
Sinifdo videolar1 gdstormak {iglin dyrotdiyiniz movzu ilo bagh artiq hansi videolarin oldugunu
gormok ligiin vebsaytda bir az axtarig vo gdozdon kegirmok kifayatdir.

Bozi insanlar oxumaqdansa izlomokla daha yaxs1 dyranirlor, ona géra do toyin olunmus oxumaq
ticlin ev tapsiri@ina video alternativlor toqdim etmok bazi talabalar {igiin hagigaton yaxsi natico vers
bilor. Toyin etdiyiniz diger isi tamamlamaq vo ya alternativ olaraq pleylistlor yaradin vo sadaco
olaraq linki baxmaq t¢iin toloboloro gondarin. Biz sinif miihaziralorini geyd eds va golocokda
baxmaq ti¢lin saxlaya bilorik. YouTube geyd etdiyimiz istonilon miihaziralori saxlamaq vo pay-
lagmagq ti¢iin anbar ola bilor.

Bloq: "Bloq" sozii "webloq"un qisaldilmis versiyasidir, miixtolif mévzularda miizakirs aparmadg,
fikir miibadilosi aparmaq va fikir va diistincalori ifado etmok, biznesi togviq etmok vo genislon-
dirmok va s. tiglin platformadir. bloglar an vacib {insiyyat vasitalorindan biridir vo yaradiciligi iizo
¢ixarmagq lglin potensial vasitadir.

Bloglar fikirlori ifado etmok vo arqumentlor yaratmaq baximindan dil &yronmoyi effektiv
sokilda asanlasdira bilar. Blogging ham do talobalora 6z yazilarini yiikladikcs, hamyasidlarindan va
miiallimlorindan sorhlar vo raylor aldigca onlara mamnunlugq hissi verir. Bloglar 6yrananlars 6z fikir
Vo hisslorini 6z siiroti vo vaxti ilo ifado etmoys imkan verir vo mozmun yaratmaga komok edir.
Oxucunun diggatini calb edan yegano element mazmundur.

Bloglar, xiisuson do dyrononlorin dil miirokkobliyi, qrammatik diizgiinlityli vo Salisliyi baximin-
dan dilin 6yradilmasi vo dyronilmasini effektiv sokildo asanlasdira bilor. Blogging do aydin vo qisa
yazmag, redakto etmok va siibut oxumaga komok edir. O, hom do yazinin niianslar1 haqqinda mo-
lumat verir.

Blog yazmagq tokca hisslori va fikirlori boliismoys kdmok etmir, ham do miixtalif 6yronmays yol
acir. Masalan, agor 6yronanlar idmandan tutmus hayat torzina godor tiraklorine yaxin olan har hansi
bir mévzuda bloq yazmaq istayirlorsa, onlar arasdirib diizgiin liigatdon istifado etmoys ¢alisirlar.
Sagirdlor bir magsoad {igiin yazmaga tosviq edildikds, onlar linqvistik bacariglarin inkisafi tigiin
potensial vasito hesab edilon salis dil yaratmagq ti¢iin stiurlu olurlar. Bloglar hamginin sinif geydlari,
dyranmas haqqinda tolimatlar, tolim materiallart vo interaktiv masqlori toamin etmak ii¢iin hazirlana
bilor. Onlar homginin talobalor vo miisllimlor vo toloboslor arasinda forum miizakiralorine imkan
verir. Bloq yazmag ham da tolobalors istonilon mévzuda colbedici vo ruhlandiric satirlor yazmaga
imkan veran bir vasits kimi istifads edilo bilar.

Natica
Bu yazi sinifdon Konar dil éyronmoni inkisaf etdirmok {iglin istifado olunan bir sira sosial
median1 nazordon kegirmisdir. Yeni texnologiyalar totbiq edilib ki, dil dyrenanlor 6z dil ba-
cariglarini, xiisuson do yazi baximindan tokmillogdirmak iigiin onlar1 darsds vo darsdon konarda
totbiq eds bilsinlor. Bir ¢ox alim tarafindon aparilan arasdirmalara asasan, Facebook-un ikinci dilin
oyranilmasine on ¢ox tosir etdiyi malum olub. Sagirdlor 6yronma bacariglarint tokmillogdira
bilorlor. Bazi tadgigatlar miiayyan etdi Ki, e-po¢t daha az doracads 6yranms prosesine miisbat tasir
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gostarir Vo yazi bacariqlarina an ¢ox tosir gostarir. Bununla bels, fordi kompiiterlar talabalarin ikinci
dil 6yronmakla bagli gozlantilorini gane etmomisdir; onlar 6yranma prosesinds 6z sahvlarini islahat
etmok tiglin 6z moarkazli dyronmays tosir gostormislor. Bu medianin ingilis dilinin 6yranilmasina
faydalar1 haqqinda miixtalif fikirloro baxmayaraq, analitik naticalor gosterir ki, ikinci dil Gyro-
nanlorin oksariyyeti ingilis dilini Internet alotlori vasitesilo dyronmoyi vo onlarin dyronmo
bacariqlarina miisbat tasirini boyonir. Onlarin oksoriyysti sosial medianin yazi1 bacariginda tasirli
rolunu vurgulayir. Sosial saboka platformalari ingilis dilini ikinci dil kimi 6yranmak {igiin innovativ
Vo yaradici usullar kimi qeyd olunur. Bazi todqigat qurumlari bu texnoloji vasitolorin bazi zoif
toroflorini {izo gixarsa da, miiallimlorin lazimi ray bildirmalari sorti ilo onlardan 6z dil biliklari {igiin
istifado oluna bilor.
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Teaching English Through Games and Activities: An Effective
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Abstract

The incorporation of games and activities into English language teaching (ELT) is examined in
this research as a cutting-edge educational approach. According to recent studies, learning through
games improves student engagement, lowers language anxiety, and stimulates deeper cognitive
processing, all of which contribute to better learning results. This study presents practical
implications for English language educators through a thorough review of different game formats
and their efficacy in addressing particular linguistic abilities. The article ends with a series of
suggestions, based on current pedagogical theory and real-world case studies, for effectively
implementing games into language instruction.
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Oyunlar va faaliyyatlor vasitasils ingilis dilinin tadrisi:
effektiv pedaqoji yanasma

Xiilasa

Bu todgiqat, miiasir ingilis Dili Todrisindo (ELT) oyunlarm vo foaliyyatlorin gevik giiciinii
aragdirir. Yeni todqiqatlar davamli olaraq gostorir ki, oyun asasli dyronma talobalorin darslords
istirakini artirir, dil 6yronma tizra ¢atinliyini ohomiyyatli doracods azaldir vo daha doarin kognitiv
islanmoni tasviq edir, naticads daha effektiv vo faydali 6yronma naticalarinin alds edilmasina sabab
olur. Magalada bu naticalorin ELT miiallimlori tiglin praktik totbiglori aragdirilir. Miixtalif oyun
formatlarinin  vo onlarin  konkret dil bacariglarini  (moSalon, s6z ehtiyatinin artirilmast,
grammatikanin totbiqi, sorbast danigigin inkisafi) hodoflomokla effektivliyinin hartorafli nozordon
kegirilmasi vasitasilo bu tadqgigat miiallimlor ti¢iin dayarli tovsiyalor taqdim edir. Bundan slavs,
moveud pedaqoji prinsiploro Vo real diinya tizro tocriibaloro osaslanaraq, bu arasdirma dil
siniflorindo oyunlarin ugurlu totbiqi {iglin bir sira praktik tovsiyalor toqdim edir, miiallimlors tolabo
nailiyyatlorini artiran dinamik vo maraqli 6yranma tocriibolori yaratmaqda komok edir.

Acgar sozlor: ELT, oyun asasli oyranmo, talabalarin darsa calb edilmasi, kommunikativ yanasma,
pedaqogika, todris strategiyasi

Introduction
The English as a global lingua franca has made ELT a key part of modern education. This
change hasn’t just increased the need for English-language learning but also raised the bar for more
active, learner-centred learning practices. The old paradigm of instruction that was based on
memorisation and teacher-led instruction is in turn replaced by a more participatory and learner-
centred one. In such old ways, grammar translation and rote learning take the place of
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communicative competence, and the end result is a student who passes an exam but can’t apply
English in the workplace (Brown, 2014).

By contrast, ELT today (eg., the Communicative Language Teaching (CLT) method) places
more emphasis on social connection and genuine language use. Probably the best approach is to
combine games and activities with them so that students can engage in language practice at a low-
stress, high-intensity level (Chen, 2018). Games shift language from cognitive to affective and
social, and help students test language at their own risk.

In this article, I will discuss the ways in which games and exercises can be used in the ELT
classroom to improve language learning, especially in the intermediate levels. It reviews the
theoretical basis for game-based learning, evidence of its effectiveness, and offers strategies for
teachers who want to use games in their own classrooms (Ahmed, 2018).

Research Questions

1. How do games and activities enhance language learning in the ELT context?

2. What are the practical challenges in implementing games in the classroom?

3. How can games be designed to target specific linguistic skills effectively?

1. Purpose of the Study

This study seeks to analyze the pedagogical benefits of using games and activities in the English
language classroom, particularly at the intermediate level. By examining both theoretical
frameworks and practical case studies, this paper provides actionable insights into how game-based
learning can enhance language acquisition and learner engagement.

2. Literature Review

The pedagogical value of games in education is well-supported by contemporary research.
Scholars such as Krashen (1982) and Vygotsky (1978) emphasize the importance of social
interaction and play in cognitive development, principles which are foundational to game-based
learning in language education. More recent studies (Aydin & Zengin, 2020) underscore the
effectiveness of digital games in language learning, which offer additional opportunities for
immersive and context-rich language use (Csikszentmihalyi, 2014).

2.1 Theoretical Foundations

Several mature theoretical perspectives endorse games for the purpose of language
instruction. In this regard, Krashen’s Input Hypothesis (1982) seems particularly useful because it
highlights the necessity of giving learners "comprehensible input" — language slightly beyond their
own level of comprehension (i+1). Games are ideal for this kind of idea because games give
context, allowing students to encounter unfamiliar words and grammar structures in a non-
threatening way. Since games involve repetitive practice and contextualised language use, it gives
students the opportunity to see the same features of language repeatedly, thus improving their
ability to internalise new concepts.

The teaching of languages through games has a range of acknowledged theoretical
foundations. Of particular note here is Krashen’s Input Hypothesis (1982), in which we emphasize
the importance of giving students "comprehensible input” — language that is slightly beyond their
current understanding (i+1). Games make a perfect vehicle for this notion because they give
students an appropriate context in which to practice new grammar and words in a non-threatening
way. Games improve the ability of students to learn new information by giving them the
opportunity to encounter the same linguistic concepts over and over again through contextualised
language usage and repetition.

In addition, Vygotsky’s Social Interaction Theory (1978) adds to the case for games by
emphasising the importance of social contact in cognitive development. Vygotsky argued that
students learn from each other and from more educated others. Games, especially team or
competitive games, offer fertile grounds for this kind of engagement as students negotiate meaning,
give and receive feedback, and build their own picture of the language together. In this respect,
games resemble the logical continuation of the communicative language curriculum, in which
engagement is the dominant learning tool (Dulay, Burt, & Krashen, 2018).
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Motivation is another key element to language learning success and Gardner’s Theory of
Motivation (2001) argues that learners’ attitudes towards the language they are learning determine
its outcome. Games can have a huge impact on motivation, as they help foster a positive learning
environment. For the purpose of games, Csikszentmihalyi’s theory of "flow" (2014) (the state of
mind when people are completely engaged in an activity) accounts for the ways that games draw the
attention of learners and keep them engaged, leading to better learning outcomes. Students will
experiment more freely with the language, try out new structures, and be more willing to continue
studying when they’re fully invested in a game.

2.2 Empirical Studies Investigating Games in Language Learning

Empirical evidence has shown the effectiveness of game-based learning in improving various
linguistic skills. In a longitudinal study, Lai and Li (2011) followed a group of Chinese middle
school students learning English as a second language. Their research reported that students who
used communicative games retained new vocabulary at a much higher rate than those using a more
traditional, textbook-based curriculum. It afforded them numerous opportunities to come across
new words in context, thus retaining more and being able to use them in communicative tasks.

In related vein, Ahmed (2018) in his study with Egyptian EFL learners showed that students
taking part in interactive storytelling games significantly improved their speaking fluency and
listening comprehension. The games encourage learners to use language spontaneously—something
central to developing real-world language skills that are often sorely lacking with traditional
methods. This study has proven that game-based learning provides a class environment in which
learners feel more comfortable taking risks and making mistakes—two very important factors in the
process of learning a language.

More recently, Aydin and Zengin (2020) have explored the use of digital games in ELT
classrooms with a particular view toward the potential of these to both increase learner motivation
and aid language acquisition. Their research shows that digital games, such as language learning
applications or online multiplayer games, can be very effective in encouraging learner engagement.
This immersive nature of digital games makes learners capable of practicing language skills in a
context that closely resembles real-world language use, hence making them especially valuable in
developing communicative competence.

3. About Types of Games and Activities for ELT

New technologies have been advancing with language teaching and thus digital platforms are
picked up more. Mobile applications, online games and digital simulations create new approaches
of interaction with the content for language learners, on a more flexible and active ground. Digital
games (i.e., Duolingo, Quizlet, and Memrise) are no longer just leisure activities often employed
in self-directed language learning, but are becoming more and more popularized even for
authentic academic content delivery.

Godwin-Jones 2021 investigations highlight the unique possibilities digital games can offer
for personalized education. Many of the interactive platforms permit on-the-spot tailoring in order
to meet the level of learner allowing feedback that can be used for self-directed learning beyond
the traditional classroom. In heterogeneous classrooms, in particular the personalized learning
trajectories are particularly useful as learners will need different levels of help to be proficient in
language.

Language acquisition tasks have been systematically integrated with gamification in form of
gaming elements, like scoring systems for motivationally becoming more involved and engaged
by students with a score as motivation. For instance, when using programs like Kahoot or Quizlet
Live learners engage in their competitors in form of challenge both cooperative— and against other
students. This can be especially handy on such platforms for practicing vocabulary and
grammatical structures in a funny way.

3.1 Lexical Games
Pictionary and Bingo are established tools for vocabulary development.

These interactive games help to foster active recall and associative processes among
students, thus facilitating better retention of vocabulary.
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Moreover, their digital versions, including Quizlet Live and Kahoot, have been tried in
the classroom with successful results.

3.2 Linguistic Exercises
The application of grammatical rules can be effectively supported through fun, competitive formats
such as those seen in activities like Grammar Auction and Running Dictation.

Research by Richards and Rodgers (2001) shows that these exercises support retention of
grammatical constructions because both cognitive and kinesthetic learning modalities are being
exercised.

In addition, online platforms including Grammar Ninja provide other options for
interactive engagement with grammar practice.

3.3 Talking Games
Interactive speaking games, such as Two Truths and a Lie or Debate Games, help students to
speak clearly and use language naturally.

These kinds of activities allow students to develop critical thinking and communicate in
a persuasive way, which is very importantin real life. Research by Sykes and Reinhardt
(2020) shows how much these games are helpful in improving practical language skills.

3.4 Listening games

Simon Says and storytelling chains are useful listening activities for the students (Rost 2020),
who also helps in improving their skills. Activities such as Simon Says and Storytelling Chains
improve students' listening abilities in very interactive games by paying attention to details ...key
for listening to understand by hearing in everyday life. Other research has demonstrated
improvements in listening with digital listening platforms like Ello and LyricsTraining (Golonka et
al).

4. Real-Life Applications and Solutions

While plenty is good to know from a constructivist perspective regarding incorporating games
into language teaching, there are indeed real-life problems about how to implement them. This
includes control in classroom, correct task management and making sure that classroom is not just
a mantra for what the syllabus wants.

4.1 Word Games

Vocabulary is commonly the first elements of a language, where games really can help most.
The idle way in which to teach vocabulary (mind = list of words to memorize = plain-boring) is
alas often a very fast mechanism for pupils losing motivation about using the new words they
picked up. New words: Games like Pictionary, Bingo and online versions like Quizlet Live help
students to remember and be able to use new words while talking with one another. Games link
words with pictures in long-term memory or competition and make vocabulary stick (Gates,
2022).

4.2 Grammar Games

Students often find grammar challenging in classrooms that focus on forms (Ellis, 2006). Games
like Grammar Auction and Running Dictation offer a lively hands-on way to learn grammatical
rules. These games push students to grasp grammar concepts and use them when talking to their
classmates in real time. Richards and Rodgers (2001) found that this kind of active learning helps
students process grammar structures more, which boosts both accuracy and memory. Online tools
such as Grammar Ninja and Kahoot give students more chances to practice grammar. These
platforms tell students right away if they're right or wrong, which lets them fix their mistakes and
learn from them without feeling too much pressure (Godwin-Jones, 2021).

4.3 Speaking Games

Easier said than done even with adults, but one of the toughest parts of teaching a language to
young learners is getting them started and not afraid of making mistakes. Through speaking
activities such as Debate Games and Two truths and a lie students can practice oral communication
in a fun and low-stress manner. These games, put students under time pressure for quick thinking; a
variety of vocabulary and grammar can be practised in a forced, unplanned way that help to
increase their fluency (Krashen, 1982).
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Particular, debate games have been shown to help learners study critical thinking skills in
tandem with the acquisition of language. Research by Richards and Schmidt (2013) states that
debate activities not only improve fluency but also enhance the students' competences in expressive
and complex sentences plus vocabulary.

4.4 Listening Games

Listening, a prerequisite for effective communication and games should target these skills.
Simon Says and Storytelling Chains are both games that require students to listen closely in order to
participate source Mapping.

5. Case Studies and Data Analysis

Research six-month study in an using game-based learning, intermediate level English class at
Spanish University researched how effective is game-based teaching. Activities for the students
were at least once a week vocabulary racing and grammar auctions. Students performed games
based on grammar, a syntax auction & vocab quiz. The experimental group performed significantly
better than the control group that used a traditional textbook based course (30 % in speaking
fluency; 25 % for grammar accuracy. Such research, conducted by Sykes and Reinhardt (2020) as
well as Ahmed, even examined the games effect in improving language learning results (Morya &
Raman, 2021).

Six-month study Periodicity: An intermediate level English course organized among students at
a state University in Spain; how effective is game based learning

Students engaged in weekly game-based activities such as grammar auctions and vocabulary
races. The experimental group had 30 % better in speaking fluency and 26 % accuracy
improvement at grammar over control group that used normal book learning. Sykes and Reinhardt
(2020) as well as Ahmed (2018) reported the same findings from other studies which have
examined effectiveness of games in learning language.

Conclusion

Game-based learning offers a rich, interactive approach to English language teaching. By
incorporating games that align with communicative language teaching principals, teachers can
foster a more engaging and student-centered classroom environment. While challenges exist,
thoughtful planning and clear objectives ensure that games can be seamlessly integrated into
language lessons. As demonstrated by empirical studies and case data, the use of games enhances
linguistic skills, motivation, and overall learner engagement. Further research should explore the
role of digital games and their potential in the evolving landscape of ELT.
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Qloballasma dovriinda Azarbaycanda multikulturalizm

Xiilasa

Bu moqalods globallasma dévriinde Azorbaycanin multikulturalizm siyasatinin inkisafi vo bu
siyasotin beynolxalq vo daxili tosirlori aragdirilib. Azorbaycan miixtolif etnik vo dini qruplarin bir
arada yasadigi bir 6lko olaraq tarix boyu multikulturalizmi 6z milli ananasi kimi qorumus va inkisaf
etdirmigdir. Miistoqillik dovriinde iso Azerbaycan multikulturalizm siyasotini dovlet siyasotinin
vacib bir hissosi olaraq totbiq etmis, miixtalif etnik vo dini icmalar arasinda garsiligli anlasma vo
omokdaglig tosviq etmoyo calismisdir. Qloballasma ilo yanasi Azorbaycan 6z modoni miixtalifliyini
gorumaga vo bu miixtalifliyi beynolxalq soviyyads tanitmaga davam edir. Prezident Ilham ®liyevin
rohbarliyi ilo Azorbaycanin multikulturalizm siyasoti hom daxili, hom do beynslxalq soviyyado
ugurla totbiq edilir. Dovlat bu siyasati ilo yalniz etnik vo madoni miixtalifliyi deyil, hom do dini
miixtolifliyi qorumaga ¢alisir vo miixtalif dinlor arasinda dialoqu tosviq edir.

Azarbaycanin bu sahodoaki ugurlu siyasati 6lkenin beynslxalq slagolorinde giiclii bir mévge oldo
etmosing, homg¢inin diinya miqyasinda multikulturalizm tacriibasini paylasmasina imkan vermisdir.
Noticado, Azorbaycan qloballasma dovriindo multikulturalizmin torafdart olan bir dovlst olaraq
diinya sohnasinds 6nomli bir yer tutur.
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Multiculturalism in Azerbaijan in the Era of Globalization

Abstract

In this article, the development of Azerbaijan's multiculturalism policy and the international and
domestic effects of this policy in the period of globalization are examined. As a country where
different ethnic and religious groups live together, Azerbaijan has preserved and developed
multiculturalism as its national tradition throughout history. During the period of independence,
Azerbaijan implemented the policy of multiculturalism as an important part of the state policy and
tried to promote mutual understanding and cooperation between different ethnic and religious
communities. Along with globalization, Azerbaijan continues to protect its cultural diversity and
promote this diversity at the international level. Under the leadership of President Ilham Aliyev,
Azerbaijan's policy of multiculturalism is successfully applied both domestically and
internationally. With this policy, the state tries to protect not only ethnic and cultural diversity, but
also religious diversity and promotes dialogue between different religions.

Azerbaijan's successful policy in this field has allowed the country to gain a strong position in
international relations, as well as to share the experience of multiculturalism on a global scale. As a
result, Azerbaijan occupies an important place on the world stage as a state that supports
multiculturalism in the era of globalization.

Keywords: Azerbaijan, multiculturalism, globalization, ethnic diversity, state policy
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Giris

Qloballagsma dovrii diinyanin miixtalif bolgalori arasinda sosial, iqtisadi vo madoni slagoalorin
getdikco daha da artdigi vo comiyyetlorin qarsiliqh tosir gostordiyi bir prosesi tomsil edir. Bu,
xiisuson miixtalif madoniyyatlorin, etnik qruplarin v dinlarin bir arada yasadig1 6lkelords daha agiq
sokildo hiss olunur. Qloballasma yeni texnologiyalar, informasiya miibadilosi vo beynolxalq
omokdagliq vasitosilo sorhadlori asaraq modoniyyatlorin vo tocriibalorin daha yaxin vo qarsiligh
olagali hala golmosini tomin edir. Bu monada, globallasma, miixtolif modoniyyatlorin bir arada
yasadig1 6lkolordo hom miisbot, hom do monfi tosirlor yarada bilor. Lakin bu tosirlorin on yaxsi
sokildo idaro olunmasi comiyyatin i¢indoki miixtolifliyin harmoniyasin1 qorumaqla miimkiindiir
(Aslanova, 2016, s. 130).

Azorbaycan yerlosdiyi cografi movqge, tarixi vo modoni zanginliklori ilo ¢oxsayl etnik vo dini
gruplarin bir arada yasadigi nadir 6lkolordon biridir. Bu xiisusiyyat 6lkoni modoni miixtaliflik va
multikulturalizm baximindan xiisusilo diqgoto layiq edir. Azorbaycan tarix boyu miixtalif
madoniyyatlorin, dillorin va dinlorin birlogdiyi, qarsiliql slagalorin vo amoakdasligin togviq olundugu
bir mokanda yerlosmisdir. Bu miixtaliflik Azarbaycanin multikulturalizm siyasatinin tomslini qoyan
osas faktorlar arasinda yer alir. Multikulturalizm sadoco bir dovlstin siyasoti deyil, hom do
comiyyatin doyarlori, sosial miinasibatlori vo madoni irsinin giiclii bir gdstaricisidir (Mir-Bagirzado,
2021, s. 87).

Qloballagma dovriinds Azarbaycanin multikulturalizm siyasoti daha da aktuallagmis vo diinya
saviyyasindo nliimuns olaraq gostorilon bir models ¢evrilmigdir. Xiisusilo 21-ci asrdo globallagsma
ilo paralel olaraq Azorbaycan miixtolif xalqlarin vo dinlorin bir arada yasamasi tigiin alverisli sorait
yaradan bir dovlot kimi 6zlinli toqdim etmisdir. Azorbaycan dovlotinin multikulturalizm siyasati,
xtisuson do miixtolif modoniyystlor arasinda dialoq, qarsiligli hérmat vo omokdasliq prinsiplorini
Ona ¢ixarir. Bu siyasot hamginin beynoalxalq soviyyads Azorbaycanin modoni miixtolifliys verdiyi
onomi vo bu sahadoki liderliyini niimayis etdirir.

Beynolxalq miistovido globallagsma ilo slagali olaraq Azorbaycan hom siyasi, hom do moadoni
baximdan 6z miistoqilliyini qoruyaraq miixtalif madoniyyatlorin qarsiliql tosirini tosviq edir. Bu,
yalmiz dovlstin daxili siyasotinin bir hissasi olaraq qalmir, hom do beynslxalq arenada 6lkonin
homrayliyini vo modoni miixtolifliyini toblig etmokds miihiim bir rol oynaywr. Azasrbaycanin
multikulturalizm siyasati, eyni zamanda, globallasma dovriiniin gotirdiyi yeni ¢agirislarla miibarizo
aparmagi, homginin 6lkonin madoni irsini qorumagi vo inkisaf etdirmoyi Oziindo ehtiva edir
(Niftiyev, 2015, s. 237).

Tadgigat

Azorbaycanin multikulturalizmi tarixi vo modani zonginliklorindan iroli golir. Olko miixtolif
etnik, dini vo madoni qruplarin bir arada yasadigi bir mokandir. Tarix boyunca Azasrbaycanin
orazisinds bir ¢ox etnik vo dini gruplar birgo yasamis vo garsiliqli hormat osasinda miinasibotlor
qurmusdur. Azorbaycanda azorbaycanlilar, ruslar, ermonilar, talislar, tatarlar, lozgilar, yahudilor vo
digar etnik gruplar uzun illor boyu bir arada yagsamis vo sosial miinasibatlorini garsiligh anlagsma vo
hormat tizorinds qurmuslar. Bu, 6lkonin multikultural oanonalarini formalagdirmis vo Azarbaycanin
tarixinda dorin izlor buraxmigdir (Mir-Bagirzade, 2019, s. 20).

Sovet dovriinde do Azarbaycan miixtolif xalglarin birgs yasadigi bir region kimi taninirdi. Bu
dovrda Azarbaycanin ¢goxmillatli vo ¢coxmadaniyyatli yapisi dovlat siyasati torafindon dastoklonir va
miixtolif etnik vo dini qruplar arasinda qarsiliqli hérmot vo omokdasliq toesviq edilirdi. Miistoqillik
dovriindo iso Azorbaycan bu zongin modoni miixtalifliyi gorumaqla yanasi hom do diinya
miqyasinda multikulturalizm siyasatini daha da inkisaf etdirmok moagsadini giidiir (Madatli, 2018, s.
9).

Azorbaycanin multikulturalizm siyasoti dovlotin modoni mixtslifliys verdiyi énomi vo bu
miixtolifliyi qorumaga yonolmis konkret addimlar1 ohato edir. Bu siyasot Azarbaycanin daxili vo
xarici siyasatinin vacib torkib hissasi olmus vo miiasir dévrdo beynolxalq arenada Azarbaycanin
imicini giiclondiran osas faktorlardan biri olmusdur. Dévlatin bu sahodoki foaliyyati miixtalif etnik
Vo dini gqruplarin bir arada yasamasi li¢lin sorait yaradir vo madoaniyyatlorarasi dialoqu tosviq edir
(Mir-Bagirzade, 2018, s. 55).
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2009-cu ildon baslayaraq Azorbaycan rosmi olaraq "Multikulturalizm ili" elan etmis vo bu
cargivado miixtalif todbirlor kegirilmoays baglanmigdir. Bu tadbirlor 6lkadoki multikulturalizm
ononalarini méhkomlandirmak, miixtalif xalqlar arasinda garsiligli anlagsma vo amokdasligi artirmaq
mogqsadini giidiir. Prezident ilham Bliyev Azarbaycanin multikulturalizm siyasatini dostokloyan vo
bu sahadoki beynslxalq tosobbiislori tosviq edon bir lider olaraq ¢ixis etmisdir. Bundan slavs,
Azorbaycan parlamenti vo hokumati etnik vo dini qruplarin hiiquqlarin1 qorumaq tigin miixtolif
ganunvericilik vo sosial siyasatlor hayata ke¢irmisdir (Qasimova, 2022 s. 14-15).

Qloballagsma diinya miqyasinda madaniyyatlorin daha yaxin va qarsiliqlt alagsli olmasina sabab
olmusdur. Bu, xiisuson do multikulturalizm siyasstini daha da aktuallasdirmigdir (Sliyeva, 2016, s.
12).

Azorbaycanin beynolxalq slagslorinds multikulturalizm mihiim yer tutur. Azorbaycanin
qloballagma dovriinds diinyadaki miixtalif xalglar vo modaniyyatlorlo slagolor qurmasi, 6lkanin
multikulturalizm siyasstini daha da inkisaf etdirmosino imkan vermisdir. Azarbaycan, hamginin
beynalxalq teskilatlarda, xiisusan do BMT, UNESCO va digar toskilatlarda multikulturalizmi tosviq
edon vao modoni miixtalifliyi qoruyan bir dovlat olaraq taninir. Azarbaycan miixtalif modoniyyat-
lorin, xalqlarin vo dinlorin bir arada yasamasina sorait yaratmaqla yanasi, qloballasmanin gotirdiyi
yeni c¢agiriglara uygun olaraq, bu miixtolifliyi qorumaga vo inkisaf etdirmoyos davam edir.
Qloballasma dovriindo Azorbaycanin multikulturalizm siyasoti hom daxili, ham do beynolxalq
Saviyyadoa ugurla totbiq edilir. Dévlatin multikulturalizmi tosviq etmasi, 61ko daxilinds etnik va dini
qruplar arasinda qarsiliqli hrmoat vo omokdasligin méhkomlonmasing, beynslxalq miistovids iso
Azorbaycanin modoni miixtalifliyini vo bu sahodoki liderliyini 6no ¢ixarmasina sobab olmusdur
(Tagiyev, 2017, s. 166).

Internet, sosial media vo beynalxalq tadbirlor, Azerbaycanmn multikultural doyarlorini diinya
ictimaiyyatino tanitmaq ticin genis platforma toqdim edir. Azorbaycan, bu imkanlardan istifado
edorok, 6z multikulturalizm tacriibasini beynalxalq saviyyads paylasir vo diinya miqyasinda madani
miixtalifliyin togvigine tohfs verir.

Qloballagsma madaniyyatlorarasi alagolorin geniglonmasine sobab olsa da, yerli madoniyyatlor vo
multikulturalizm prinsiplorino miixtalif ¢otinliklor yaradir. Bu c¢otinliklor lokal modoniyyatlorin
gorunmasindan tutmus etnik vo dini azliqlarin hiiquqlarinin miidafissine qodor genis bir spektri
ohato edir (Rzayeva, 2015, s. 56).

Azorbaycanin multikulturalizm siyasati iso bu tozyiqlora qars1 dayanigh bir model kimi diqqot
¢okir vo bu sahado 6rnok gostorilon dlkalordon biridir (Axundova, 2019).

Qloballasma bozi hallarda madoniyyetlorarast anlagilmazliglart vo gorginliklori do artirir.
Madaniyyatlarin bir-biri ilo daha ¢ox tomasda oldugu miiasir dovrda, forqli doeyarlarin vo inanclarin
qarsilasmas1 bozi comiyyetlordo naraziliglara sobob ola bilor. Xiisusilo, multikulturalizm
prinsiplarinin tam qabul edilmadiyi vo ya diizgiin tatbiq olunmadig: yerlords bu voziyyat daha da
dorinloga bilor (Mamedzade, 2018, s. 77).

Azorbaycanin multikulturalizm siyasoti bu baximdan xiisusi ohomiyyot kosb edir. Olko
daxilinde miixtolif modaniyyatlor vo dinler arasinda dialoqun tosviqi ilo gorginliklorin qarsisini
almaq {¢iin miitomadi todbirlor hoyata kecirilir. Ddvlotin togobbiisii ilo kegirilon konfranslar,
seminarlar vo layihalor miixtolif qruplarin bir araya golmosini tomin edir.

Natica

Azorbaycanin globallagsma doévriinds totbiq etdiyi multikulturalizm siyasati, 6lkanin madani
miixtalifliyi gorumaq va inkisaf etdirmok mogsadini dasiyir. Dovlatin bu sahadoki ugurlu siyasati
hom daxili, ham do beynalxalq soviyyads miixtalif modaniyyatlor vo dinlor arasinda qarsiliqh
hormat Vo omokdaslhigi tosviq edir. Azarbaycanin multikulturalizm siyasati 6lkanin sosial, madani
Vo siyasi sabitliyini giiclondirir va diinyada Azarbaycanin bu sahoadaki liderliyini niimayis etdirir.

Azarbaycanda multikulturalizmin an oshomiyyatli torkib hissalarindan biri dinlorarasi dialogdur.
Azorbaycanin miixtalif dini qruplar arasinda qarsiliqli hérmot vo dialoq yaratmagla dinlorarasi
olagolori giiclondiron bir siyasat yiiriitmasi xiisusilo ohamiyyatlidir. Azorbaycan ham miisalman,
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hom do xristian vo yahudi icmalarinin birgo yasadigi bir 6lko olaraq miixtalif dinlor arasinda
qarsiligli anlagsma va barisin tomin edilmasi sahasinds niimuna géstaran bir dovlat olaraq taninir.
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Inflyasiyanin 6l¢iilmosi: Giirciistan vo Azarbaycan miiqayisasi

Xiilasa

Inflyasiya iqtisadiyyatin dayamqliligi vo comiyyatin rifahi iigiin on &nomli gostoricilorden
biridir. Clinki tasirini ev tosorriifatlar1 birbasa olaraq 6z ciblarinds, 6zal sektor iso istehsal va
satisilarinda hiss edirlor. inflyasiya insanlarin hoyat keyfiyyatina, borclanma saviyyalorina va segici
davranislarina ciddi tesir gostorir. Bu da bir faktdir ki, iqtisadi agentlor inflyasiyanin siirotlo yiik-
salmasi ilo bagli homiso narahatliq kegirirlor. Bu monada inflyasiyanin diizgiin 6l¢iilmasi va
miiqayisaliliyi ¢ox vacib niiansdir. Bu arasdirma Conubi Qafgazin iki 6lkesi — Azarbaycan vo
Giirciistanda inflyasiya 6l¢iilmasi, beynoalxalq standartlarin tatbigi vo metodoloji fargliliklorin tohli-
lino yénalib. Inflyasiya dlciilmasinds istifada edilon beynolxalq standartlar, indeks vo formulalar
barado molumatlari, forgliliklori géstorarak shato edir. Arasdirma naticalori Azarbaycan vo Giir-
ciistanda inflyasiya 6lgmo mexanizmlorinin anlasilmasina vo daha somorali siyasatlorin forma-
lasmasina tohfs vera bilar.

Acar sozlar: 101 inflyasiya, istehlak sabati
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Measurement of Inflation: Comparison of Georgia and Azerbaijan

Abstract

Inflation is one of the most critical indicators for economic sustainability and societal well-
being. This is because its impact is directly felt by households in their daily expenses and by the
private sector in production and sales. Inflation significantly influences people's quality of life, debt
levels, and consumer behavior. It is a well-known fact that economic agents are consistently
concerned about the rapid rise of inflation. In this regard, the accurate measurement and
comparability of inflation are of utmost importance. This study focuses on measuring inflation in
two countries of the South Caucasus — Azerbaijan and Georgia—by applying international
standards and analyzing methodological differences. It provides insights into the international
standards, indices, and formulas used for inflation measurement, while highlighting key differences
between the two countries. The findings of this research can enhance the understanding of inflation
measurement mechanisms in Azerbaijan and Georgia and support the development of more
effective economic policies.

Keywords: coicop, ecoicop, hicp

Giris
Inflyasiya diinya iqtisadiyyatinin on aktual problemlorindon biri olarag hom makroigtisadi
sabitliys, hom do insanlarin giindslik hayatina birbasa tasir gosterir. Xiisusilo Conubi Qafgaz kimi
oziinomoaxsus iqtisadi dinamikaya malik regionlarda inflyasiyanin diizgiin 6l¢iilmasi va tohlili boytik
ohamiyyat kasb edir.
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“Inflyasiya qanunvericilik olmadan totbiq edilon bir vergidir” — M. Fridmanin bu fikri
inflyasiyanin insanlarin giindslik hoyatina neco sassiz, lakin ciddi tesir gostordiyini aydin sokildos
ifads edir.

Tadqiqat

Standartlar

Son illards inflyasiyanin siiratlo artmasi insanlarin aliciliq gabiliyyatina, istehsal xarclarina vo
umumilikda hoyat keyfiyystino moanfi tasir gostorir. Bu baximdan inflyasiyanin daqiq 6l¢iilmasi va
Olkalor arasinda miiqayisasi iqtisadi siyasatlorin diizgiin formalagdirilmasi ii¢iin vacibdir. Bu sahodo
beynalxalg standart kimi Birlosmis Millatlor Togkilati (BMT) tarafindon hazirlanmis COICOP
(Classification of Individual Consumption by Purpose — soxsi istehlakin toyinatina goro tosnifat)
istifado edilir (BMT, BVF, BOT, Avrostat, IDIT vo Diinya Banki torafindon gobul edilmis “Istehlak
Qiymotlori Indeksina dair Tolimat: Nozoriyys vo Tacriiba” metodoloji vesait, 2004).

COICOP — BMT-nin Statistika Bolmasi torafindon nosr olunan istinad tosnifatidir. Hor hansi
bir xiisusi regionla mohdudlagsmayaraq biitiin diinyada istifado olunur. Bu tosnifat sistemi fordi
istehlak xorclorina dair statistik molumatlarin alds edilmasino vo tohliline imkan yaradir. Lakin
Avropa lttifaq1 (Al) spesifik iqtisadi vo sosial xiisusiyyatlorini nozors alarag COICOP-un asasinda
ECOICOP (European Classification of Individual Consumption by Purpose — soxsi istehlakin
toyinatina goro Avropa tosnifati) adl1 6z tosnifat sistemini formalagdirmigdir.

ECOICOP — Al-ys iizv 6lkalorda istehlak modellarinin vo igtisadi miihitin xiisusiyyatlorini oks
etdirmak ticiin alavs alt-kateqoriyalar vo miixtalif qruplasdirmalari ehtiva edir. Noticado ECOICOP-
un totbiqi Al dlkelori arasinda statistik molumatlarin doqiqgliyini, uygunlugunu vo miiqayisaliliyini
ohomiyyatli daracads artirir.

Buna gora do COICOP vo ECOICOP-un farglarinin va oxsarliglarinin tahlili inflyasiya 6l¢ma
metodologiyasinin anlasiqligi vo totbiqi baximindan bdyiik shamiyyat kasb edir BMT, BVF, BOT,
Avrostat, IOIT vo Diinya Banki torafindon gobul edilmis “Istehlak Qiymotlori Indeksino dair
Tolimat: Nozoriyya vo Tacriiba” metodoloji vasait, 2020).

Daha genis kontekstdo COICOP vo ECOICOP forqi asagidakilardir:

1. Regional xiisusiyyatlor

COICOP: Beynalxalq saviyyads istifado olunan global standartdir. Hor hansi bir bolge vo ya
regionla mahdudlasmir. O, genis iqtisadi vo maliyya statistikasi ti¢lin universal tatbiq edilir.

ECOICOP: Al-ys iizv dovlotlor iigiin xiisusi olaraq hazirlamib vo COICOP-un yetorli olmadig
hallarda Avropaya moxsus mal va xidmatlari ohato edir. Bu tosnifat, Avropa bazarlarinin unikal
xuisusiyyatlorini va istehlak¢1 davraniglarini daha dagiq oks etdirir.

2. Tafarriiat va xiisusiyyatlori

COICORP: Fordi istehlak xarclarinin global tosnifat1 {i¢lin genis ¢argiva toqdim edir. O, miixtalif
Olkalorin iqtisadi xiisusiyyatlorini nazaro alaraq forgli toforriiat soviyyalorinds totbiq edilo bilar
(Avropa lttifaqu, Istehlak Qiymotlorinin Uygunlasdirilmis indeksino (HICP) dair metodoloji vosait,
2018).

ECOICOP: Avropadaki daha vahid bazar strukturlarini nozars alaraq slavs alt-kateqoriyalar vo
spesifik qruplasdirmalar toqdim edir. Bu, Al daxilinds istehlak niimunalorine uygunlasdiriimisdir.

3. Malumatlarin uygunlasdirilmasi

COICOP: Universal standart olsa da, regional va 6lkoa spesifik xiisusiyyatlori nozors almur.

ECOICOP: Al 6lkolori arasinda molumatlarin uygunlasdiriimasini tomin edir. Bu vahid yanas-
ma, Al daxilindos istehlak xorclorinin dogiq toplanmasi, miiqayisali tohlili vo vahid igtisadi sta-
tistikanin hazirlanmasi Gi¢lin vacibdir. Naticoda, pul siyasati va sosial programlarin formalasdiril-
masinda kritik rol oynayir.

4. Toanzimlayici dastak

COICOP: BMT tarafindon dostoklonir vo statistik tosnifatda standart tocriibs ii¢iin global
tovsiya Kimi xidmat edir. Heg bir regional macburiyyat qgoymur.

ECOICOP: Al kontekstindo daha tonzimloyici rol oynayir. Al {izv dévletlori miioyyon statistik
hesabat novlarinds ardicillig1 qorumaq iiglin bu tasnifat sistemindan istifado etmalidirlor (Giirciistan
Milli Statistika Idarosi IQI-nin hesablanmasina dair metodoloji vesait, 2021).
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5.Yenilomalar va diizalislor

COICORP: Yenilomalar va diizalislor global saviyyads totbiq edilir. Bu doyisikliklor beynalxalq
miiqayisalilik ehtiyacina vo global tendensiyalara uygun aparilir.

ECOICOP: Avropaya xas bazar dinamikasini, istehlak niimunslorindoki doyisikliklori vo ya
yeni mal va xidmatlorin daxil edilmasini daha siiratlo oks etdirs bilir. Bu ¢evik yanasma iqtisadi
molumatlarin dagigliyini vo aktualligini qgorumaga komak edir.

6. Avropa statistika sistemlari ila inteqrasiya

ECOICOP Al daxilindo totbiq edilon digar statistik metodologiya vo tosnifat sistemlori ilo
miikommal sokilds integrasiya olunur. Bu integrasiya (Azorbaycan Dévlot Statistika Komitosi: 1QI-
nin hesablanmasina dair metodoloji vasait, 2018):

e istehlak molumatlarin1 golir, istehsal vo mosgulluq kimi digor iqtisadi statistika ilo
uygunlasdirir;

e Hortorofli igtisadi  tohlil vo Al soviyyssindo inteqrasiya olunmus siyasatlorin
formalasdirilmasi {i¢iin 2sas tomin edir.

7. Siyasi va iqtisadi tahlilda istifada / tanzimloma

COICOP: Qlobal igtisadi tohlils tasir etso da, onun siyasats tosiri yerli gobul va tatbiq asasinda
bir 6lkadan digarina shomiyyatli daracads dayiss bilar.

ECOICOP: Al daxilindo iqtisadi va tonzimlayici siyasatlora birbasa tasir edir. Bu tosnifat:

e iqtisadi standartlara nozarot edir,

e Vahid bazarm tosirini gqiymatlondirir,

e Uzv dovletlorin iqtisadi saglamlhigim dlgiir,

e istehlakgilarin miidafiosi iiciin standartlarin formalasdirilmasina komok edir.

Indekslor

COICOP standartinda asas gostarici kimi Istehlak Qiymotlori indeksindon (IQI) istifado edilir.
IQI qiymatlorin zamanla doyismosini dlgorok ev tosarriifatlarinin xarcloring tosir edon inflyasiya
soviyyasini giymotlondirir. ECOICOP standartina uygun olaraq Al daxilindo xiisusi olaraq
Uygunlasdirilmis Istehlak Qiymotlori Indeksi (HICP — Harmonised Index of Consumer Prices)
hazirlanmigdir (Eurostat, 2020).

HICP Avropa 6lkolori arasinda qiymot doyisikliyini 6lgmok vo miiqayiso etmok {iglin nozords
tutulub. IQI vo HICP hor ikisi giymot doyisiminin gostoricloridir, lakin onlar bir goder forgli
moagsadlora xidmat edir va forgli metodologiyalardan istifads edirlor. HICP-nin anonavi milli iQI-
lordon osas dstiinliiyii onun uygunlagdirilmast vo ev tosorriifatlarinin xorclorini genis ohato
etmosindodir. Daha genis kontekstdo HICP-nin IQI-don iistiinliiklori asagidakilardir:

1. Olkalar iizra standartlagdirma: HICP-nin osas iistiinlilyii ondan ibaratdir ki, o, biitiin Al
iizv dovlotlorinds istifado edilon vahid metodologiyani tomin edir. Bu standartlasdirma Al élkolori
arasinda inflyasiya dorocslorinin miiqayiso olunmasini asanlasdirir. Bu, xiisuson Avropa Morkazi
Bankinin (ECB) pul siyasati gorarlari iigiin vacibdir. Milli IQI-lor 6lkalor arasinda metodologiya
fargliliklari sobobindon miigayise aparmaqda ¢atinliklor yaradir, ancaq HICP vahid yanasma ilo bu
problemi aradan galdirir (Kling, 2015, pp. 45-60).

2. Sahiblari tarafindan istifads edilon dasinmaz amlak xarclarinin istisna edilmasi: Bir ¢ox
milli IQI-lor dasinmaz omlak Xarclorini hesablamagla 6lko daxilinds yasayanlarin hoyat xarclorini
olgiir. HICP, sahib torafindon istifado edilon monzillo bagl xarclori nazors almir. Bu, ilk baxisdan
mohdudiyyat kimi goriina bilor, amma HICP-nin 6lkalor tizra ardicilligi tamin etmak baximindan
miithiim Gstlinliikdiir.

3. Biitiin ev tasarriifati xarclarinin ahata dairasi: HICP ev tosorriifatlarinin istehlak
mogsadlari ilo baglh biitiin pul amasliyyatlari1 6ziindo birlosdirir, buna goéro do daha genis vo
dolgun bir inflyasiya manzarasi toqdim edir. Milli IQI-lor tez-tez yalmz rezidentlorin xorclorine
fokuslanir, amma HICP geyri-rezidentlorin xarclorini do ohats edorok iqgtisadi orazi daxilinds daha
genis bir baxig tomin edir.

Beynolxalq standartlara uygunluq: HICP beynalxalq statistik tosnifatlara vo standartlara
osaslanir. Bu, onun hom Al daxilinds, hom do global soviyyados uygunlugunu tomin edir. Beynal-
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xalq taskilatlar vo investorlar HICP vasitosilo Al va diger diinya igtisadiyyatlar1 arasinda inflyasiya
nisbatlorini miiqayisa edos bilarlor (Mikayilov, 2020, pp. 85-94).

Miintozom baxis vo toakmillasdirma: HICP metodologiyas: statik deyil vo davamli olaraq
nozordon kegirilir vo tokmillagdirilir. Avropa Komissiyast vo xiisuson Eurostat milli statistika
institutlar1 ilo birgs ¢alisaraq HICP-ni doagiglosdirir vo onun miivafiq qalmasmi tomin edir. Bu
proses milli IQi-lords bozi &lkolords 0 godor do ardicil totbiq edilmir, bu da HICP-nin
tistiinliiklarinden biridir.

Formulalar:

IQI vo HICP kontekstinds on cox istifads edilon formulalar bunlardir:

- Laspeyres Qiymat Indeksi: Bu indeks on ¢ox istifads edilon va praktiki olaraq sads olan bir
metodologiyadir. Lakin bu indeks istehlak modellorindoki doyisikliklori nazars almir, yani
zamanla istehlak¢inin xorclorini doyisdiron yeni mohsullarin vo ya xidmatlorin olave edilmosi
gozard edilir. Bu metod avvalki dovriin qiymatlori asasinda cari gqiymatlori miiqayiso edir vo buna
gora do daha avvalki dovrlarin istehlak modelina baglidir (Nordhaus, 2005).

- Jevons Indeksi (handasi orta): Shomiyyatli giymot volatilliyi vo ya miiveqqoeti giymaot
endirimlari oldugda daha gox istifads olunur, xiisusilo avozetma elastikliyi yiiksok olan mahsullar
ticiin. Bu indeks, amtoalorin keyfiyyatindoki forglori do nazors alir vo istehlakgilarin qiymot
dayisikliklorine uygun olaraq mohsullart avaz edacayini nozards tutur. Lakin, bu forziyys homiso
dogru olmaya bilar, ¢ilinki bazi istehlakgilar keyfiyyot forglorini nazoro alaraq ovez etmoays
yanasmaya bilarlar.

- Dutot Indeksi: Bu indeks xiisusilo mallarin miqdar1 sabit olduqda ve ya giymatlor inzibati
qaydalarla miiayyan edildikds (tanzimlonan giymatlor) faydalidir. Bu indeks mohsullar arasinda
avazlonmanin sifir elastikliyini nazarda tutur, yani istehlak¢ilarin qiymat doyisikliklorine reaksiya
vermayacayini gobul edir. Bu sababdon Dutot indeksi sadadir vo keyfiyyot doyisikliyi olmayan
ogyalar Gi¢iin on uygundur. Bu metod daha ¢ox tonzimlonan bazarlarda, masalon, dovlat tarafindon
giymatlari miiayyan edilon mohsullarda totbiq edilir (OECD, 2019).

Giirciistan vo Azarbaycanin IQI hesablanmasinin baslica forglori:

1. Metodologiyanin asaslandigi beynalxalq standartlar, metodoloji materiallar vo milli
normativ-hiiquqi sanadlar

Olkolorin statistika qurumlart IQI hesablanarkon osaslandigi beynolxalq standarti, metodoloji
materiallar1 vo milli normativ-hiiquqi sonadlori publik olaraq agiqlayirlar, hor iki Slkonin aidiyyati
qurumunun elektron portalinda (saytinda) bu barado malumata rast galinir:

Azarbaycan Giirciistan
2004-cii ildo BMT, BVF, BOT, Avrostat, 2020-ci ildo BMT, BVF, BOT, Avrostat,
[OIT vo Diinya Banki torofindon gobul | IDIT vo Diinya Banki torofindon gobul edilmis
edilmis “Istehlak Qiymotlori Indeksino dair | “Istehlak Qiymotlori indeksino dair Tolimat:
Tolimat: Nozoriyys vo Tacriiba” metodoloji | Nozariyys va Tacriiba” metodoloji vasait
vasait

Hor iki 6lko eyni metodoloji vasaitdon istifads etso do, Giirciistan 2022-ci ilin sentyabrindan
etibaran hamin vasaitin sonuncu - yenilonmis nasrins istinad edarok molumatlar1 agiglayir. Bels ki,
bu (2020) yenilonmis material 2004-cii il tolimatinin tatbigi vo faydaliligi ilo bagh oldo edilmis
tocriibalori nazors alir; son onillikdo metod vo tocriibalords, eloco do nozariyys vo todgigatlarda
inkisaflar1 6ziinda birlosdirir; 2004-cii ildon bari bas veranlari oks etdirmak ti¢iin data manbalori,
molumatlarin toplanmasi tsullart vo olagoli hesablama isullar1 haqqinda materiali yenilayir;
istehlak¢1 ehtiyaclarinda son inkisaflar1 oks etdirir vo IQI konsepsiyalarmi 2008-ci il MHS ilo
uygunlagdirir (Paltseva, 2017).

2.Istehlak sabatinin formalasdirilmas: asasi

Burada Azorbaycan vo Giirclistanin eyni beynolxalqg standartdan — “COICOP”-dan istifads
etdiyini, baglica forqin Giirciistanin slava olaraq son dénomlor ECOICOP-a ssaslandigini qeyd
etmok goarokdir.
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Azarbaycan Giirciistan
“Ev  toSorriifatlarinda  soxsi  istehlak COICOP vo hamginin Al-ds inflyasiyanin

moagsadlari iigiin istifado edilon mal, moahsul | taqibi tigiin istifads olunan inflyasiya 6l¢iilmasi
vo Xidmatlorin tosnifati”nin (COICOP) milli | metodologiyasi - ECOICOP
analogqu

Qeyd: Azorbaycanda inflyasiyanin &lgiilmasine dair Dovlot Statistika Komitasinin (DSK)
hazirladig1 publik metodoloji asaslar bunlardir:

a. IQIi-nin hesablanmasina dair metodoloji vosait;

b. Istehlak gqiymatlori indeksinin movsiimi tashihi;

c. Istehlak giymotlorinin bazis indeksinin (baza inflyasiyasinin) hesablanmasi iizro metodoloji
tovsiyalor;

d. Beynolxalq miiqayisolorin aparilmasi ii¢iin tomsilgi-istehlak mallarmin miigahidasi vo orta
illik giymatlorin hesablanmasina dair qaydalar.

3. Osas anlayislar

Yuxarida da qeyd edildiyim hom Azorbaycan, hom do Giirciistan COICOP-dan istifado edir,
dolayis1 har ikisi IQI-ni hesablayir vo yayimlayir, lakin iQI-nin torifinds forgliklor do mévcuddur
(Statistics Canada, 2018).

Azarbaycan Giirciistan
IQI - ohali tarofindon istehlak edilon mohsul | IQI - rezidentlorin 6lke hiidudlarinin daxilinda
vo Xxidmatlorin giymatlorinin zamana gora | vo Xaricinda soxsi istehlak {iglin aldiglart mal vo
doyismasini xarakteriza edon gostaricidir; xidmatlara gakilon xarclordaki doyisikliklori oks
etdirir.

Qeyd: Giirciistan Statistika qurumu hom IQI, hom da HICP hesablayir vo yayimlayir. Giirciistan
HICP-nin torifini bu ciir vermisdir: HICP-nin ohats dairssine yalniz élkanin iqtisadi arazisindos
rezidentlar va geyri-rezidentlar torofindon soxsi istehlak tigiin alinan mal va Xidmotlor tizra xarclor
daxildir.

4. 9halinin son istehlak xarclarinin strukturu: Malumatlarin yigilmasi

Azarbaycan Giirciistan
Coki gisminda shalinin son istehlak xarclori | MHS, ev tosarriifatlarinin biidca sorgusu, bazar
haqqinda molumatlar ¢ixis edir vo bu | arasdirmalari, parakonda ticarot sobokasi
molumatlar ev tasarriifatlar1 biidcalarinin
tadqiqatindan oldos olunur.

Qeyd: ECOICOP-un biitiin saviyyalarindo HICP ¢okilorinin hor il yenilonmasini tolob edir:
Caki tigtin Milli hesablarin an son mévcud moalumatlardan istifads edilir. ©9gor MHS-do toforriiath
xarclor méveud deyilss, 0 zaman digar moanbalordon (adston ev tosorriifatlarinin biidcasi sorgusu)
istifado olunur. Azarbaycanda sobat tizra ¢okilorin miioyyan edilmasi tigiin tok bir manbanin — ev
tosorriifatlarinin biidco sorgusunun naticalorindan istifads edilir.

5. Miisahidanin cografi hiidudlarinin miiayyan edilmasi

Azarbaycan Giirciistan
Orazilor {lizro qgiymotlorin  geydiyyatinin | 6 sohar - Thilisi, Kutaisi, Batumi, Qori, Telavi
aparildigi orazi vo ticarot montogolorinin | vo Zuqgdidi
adlar1 gqapali molumatdir vo publik agiglanmur;

Qeyd: Soharlar hamin region ohalisinin xarclarinin 6lks {izra imumi pul xarclorindoki payina
Va soharin Gl¢iisiine asason se¢ilir.
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6. Mahsul va xidmatlarin giymatlarinin qeydiyyati: Keyfiyyat

Azarbaycan Giirciistan
Miisahidosi aparilan mohsullarin  (xid- | Bir omtoo olmadiqgda vo ovozedici omtas
motlarin) giymatlorina keyfiyyat doyisiklik- | kohnodon keyfiyystco vo ya komiyyatco forg-
lori sabobindon bas vermis qiymat artimi va | londikda, gqiymotlori miigayiso etmok ii¢iin key-
ya azalmalarinin tasir etmomasi iigiin qiymot | fiyyoto uygunlagdirma metodundan istifado
geydiyyati zaman1 belo mohsullar (xidmat- | edilir
lar) nozors alinmur.

Qeyd: Giirciistan niimunasinds “keyfiyyat uygunlasdirma metodundan istifado edir” dedikdo
Jevons indeks nozards tutulur. Bu indeks mallarin vo xidmatlorin keyfiyyatindoki doyisikliklori
(masalan, texnoloji tokmillogdirmoalar) vo ya yeni mohsullarin hesablanmasina ehtiyac olduqda
totbiq edilir.

7. Moahsul va xidmatlarin giymatlarinin qeydiyyati: Tarix

Azarbaycan Giirciistan
Orzaq mohsullar iizro ayda ii¢ dofo (on giin | Istehlak qiymatlorini hor aymn 10-dan 20-dok
intervali ilo), qeyri-orzag mohsullart vo | eyni tarixlords ugota alinir. Qiymatlor hor ayin
ohaliyo gostorilon 6donisli xidmatlor tizra isa | eyni tarixi avazing, haftonin eyni giiniinds geyds
ayliq intervalla tg¢ilincii ongilinliikde giymat | alinir. (Sabab olaraq misal t¢lin islonmis
qeydiyyatgilar torofindon aparilir. avtomobil bazar1 hofto sonlar1 (sonba vo bazar
giinlori) intensiv isloyir)

8. Mohsul va xidmatlarin giymatlarinin qeydiyyati

Azarbaycan Giirciistan

1. Satig montogolorine soxson gedorok ovvoalcadon
miloyyan edilmis mal vo ya xidmatlorin qiymatlorini
Molumatlar real vaxt rejimindo planset | geyd edilir;

tipli kompiiterlor vasitosilo DSK-nin | 2. Internet saytindan istifado edorok ovvalcodon
elektron molumat bazasina birbasa daxil | miloyyon edilmis mal vo ya xidmotlorin giymatlorini
edilir. geyd edir;

3. Telefon zongi vasitasi ila qiymatlor geyd edilir.

Daha detalli olaraq geyd etsok, Giirciistanda, timumiyyatlo, giymatlorin geydiyyati ananovi
(yerli vo markazi) va yeni (web scraping va scanner data) metod vasitasi ilo aparilir:

Markazlasdirilmis metod porakonds satis montagalorinin bas ofisindon olds edilo bilon
morkazlosdirilmis qiymatlor asasinda aparilir. Misal telefon operatorunun internet tarifi morkozdan
toyin olunur va biitiin 61k {igiin eynidir.

Web scraping - ticarat / xidmat obyektlorinin veb saytlarindan molumatlarin avtomatlagdirilmig
sokildoa yiiklonmasi. Ticarat/xidmat obyektlorinin internet saytlarindan qisa miiddat orzinds boyiik
hocmdo miifassol molumatlarin endirilmasine imkan veron nisboton yeni molumat toplama
isuludur.

Scanner data — Hor hansisa boylik bir datadan qiymatlorls bagli hissainin kasilib alinmasidir.
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9. Xiisusi ¢oki strukturunun formalasdirilmasi

Azarbaycan Giirciistan
Bu istehlak xorclorinin strukturu istehlak | t dovrii tgiin ¢okilor t-2 dovriinin molumatlarina
giymatlorinin bazis indeksinin hesablan- | asason hesablanir. Masalon, 2012-ci il {igiin ¢oki
mas1 zamani istifado olunan omtos Vo | istinad dévrii 2010-cu ildir. Istehlak sobatinda tomsil
xidmatlor dasti nozora alinmagqla oavvalki | olunan mal vo Xidmatlorin siyahisi da g¢okilor
il lizro gotiriiliir. yenilonarkon doyiso bilor. Ciinki xoarclor hagqinda
moalumat nisbatan gec alds edilir

10. ©hato dairasi va ¢akida farglar

Hom HICP, hom do IQI Laspeyres diisturunun variasiyalarindan istifado edir. Formulada
oxsarliq olsada, daxil edilmis mal vo Xidmatlorin ohato dairasi vo imumi hesablamada onlarin
miivafiq ¢okilori HICP vo milli IQI arasinda ohomiyyatli doracoda farglona bilor. Bu forg
hesablamalarin xiisusiyyatlorini shomiyyatli daracads doyiss bilar:

HICP miioyyan xarclori, mosalon, sahibinin yasadigi monzil xarclarini (owner-occupied
housing - OOH) istisna edir, bozi milli iQi-lora iso bu xorclor daxildir. “HICP”-o ev
tosarriifatlarinin istehlak moqsadlori iigiin hoyata kegirdiklori biitiin pul amaliyyatlar1 daxildir
(Statistical Office of the European Union, 2019).

9sas naticalor

Azarbaycanda inflyasiya olgiilorkon IQi-don, Giirciistanda iso hom IQI, ham do HICP-don
istifado edilir. HICP hesablanmas1 Al torofindon hazirlanmis metodoloji  gdstarislora Vo
ganunvericiliys asaslanir ki, onlara ciddi riayst edilmasi bu gostoricini istifado edon biitiin 6lkalor
tictin macburidir.

HICP IQi-don asason istehlak sobotinin ¢akilori vo istifade olunan tosnifat baximimdan bir neco
metodoloji xiisusiyyatlori ila forglonir. HICP-nin iQi-don asas forgi, istehlak sobatinin ¢okilori vo
tosnifatin1 hesablamaq {iglin hom rezidentlor, hom do geyri-rezidentlor torofindon 6lko daxilinds
¢okilon xarclori nozors almasidir. IQI-do iso yalmz rezidentlorin xarclori nozors almir. Bununla belo
geyd etmok lazimdir ki, istehlak sabatinin torkibi va istifads olunan mikromolumatlar har iki indeks
ticiin eynidir. Hans1 formulanin "daha yaxs1" oldugu indeksin istifads olundugu kontekstdon asilidir.
Miixtalif 6lkalor va dovrlar tizra genis, ardicil inflyasiya Slgiilari {iglin ¢ox vaxt Laspeyres indeksina
dstlinliik verilir. Ciinki bu oSasen sabit baza dovriine nisbotda qiymatlori giymatlondirir vo
mohsullarin nisbi qiymatlorino asaslanir. Bununla yanasi, Laspeyres indeksi mal vo xidmatlorin
keyfiyystindo vo ya torkibindoki doyisikliklori nozoro almir ki, bu da inflyasiyanin doqiq olgiil-
moasini ¢atinlogdira bilar. Jevons indeksi (handasi orta) xiisusilo avazlonmasi asan olan mohsullarin
giymat volatilliyini idara etmoys imkan verir va giymot doyisikliyini avoz etmays calisan istehlakgi
davranisini oks etdirir.

Giirciistan

Giirctistan 2017-ci ilin yanvarinda HICP metodologiyasinin istifadasina dair gorar gobul edib vo
2022-ci ildon totbiq edilir. Bu, Al ilo Assosiasiya Sazisindon dolay1 Giirciistanin statistik metodo-
logiyalarin1  Avropa standartlarina uygunlagsdirmaq ticlin edilib. Vahid, uygunlasdirilmis
metodologiyaya osaslanir. Belaliklo, bu gostaricinin Giirciistan Statistika qurumu hom 1QI, ham do
HICP hesablayir va yayimlayir. “HICP”i iQI-ni avaz etmoayib.

Azarbaycan

Azorbaycanda IQi-nin hesablanmasinda Laspeyres diisturunun istifadasi, inflyasiyanin 6lgiil-
mosini sads vo asan edir. Lakin bu, mallarin keyfiyyatindoki doyisikliklori nazars almadigi tigiin
inflyasiyanin doqiq hesablanmasinda ¢atinliklor yarada bilor.

Natica
Giirciistanda HICP-nin totbigi Al standartlarina yaxinlasmani tomin edir vo beynslxalq mii-
gayisani asanlasdirir, Azorbaycanda iso 1QI ilo inflyasiya &l¢iiliir vo bu daha sads bir yanasma olsa
da, bozi gatismazliglar1 vardir. HICP-nin istifadasi keyfiyyst vo kamiyyat doyisikliklorini nozars
alaraq inflyasiyanin daha daqiq dl¢tilmasini tomin edir.
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Dini tohsilin tarixi-folsafi vo axlaqi aspektlori

Xiilasa

Din fordin monavi soviyyesini yliksaltmoklo yanasi, insanlarda miioyyan bir diinyagoriisti for-
malasdirir, dindar insanlarin hoyat movqeyini istigamotlondirir, eyni zamanda modoniyyatin
mozmununu zonginlosdirir. Lakin bagor tarixindo din ad1 altinda ganli miiharibslorin do bas vermasi
danilmaz bir faktdir.

Bu baximdan dinin monasini diizgiin dork etmok, miixtolif dinlora qars1 déziimliiliik miihitini
yetisdirmok vo s. kimi mdvzularin dyranilmasi baximindan dini tohsilin diizgiin aparilmasi olduqgca
mithiim shomiyyat kosb edir. Bu moqgalonin mogsadi miixtalif 6lkolords dini tohsilin tonzimlomasi
ilo bagl on yaxs1 tocriibalori dyronmokdir. Dini tohsil genis monada iimumi dini tslimlorin, dini
ayinlorin, dini adotlorin, dini anlayislarin, din tarixinin todris edilmosidir. Dar monada, dini tohsil
dedikds iso yalniz miioyyon bir dinin vo ya inancin insanlara asilanmast vo dyradilmosi nazords
tutulur.

Toadgigatin magsadi dini tohsilin formalagmasi vo inkisafi xiisusiyyatlorinin tarixi-falsafi tohli-
lindan ibaratdir. Dini diinyagériisiiniin formalagmasinin miithiim aspektlori, dini tohsilin comiyyatds
rolu, din va axlaq, Avropa 6lkalorinda dini tohsilin miihiim xiisusiyyatlori, Islam dinin todrisi tarixi
do tadqigatda 6z oksini tapmisdir.

Dini tohsilin tarixi-folsofi aspektlori P. L. Berger, R. Debre, H. G. Heymbrok, A. A. Levigckaya,
C. T. Seylke, R. M. Bignova, P. Srayner, C. Orug, C. Hall, F. Sveyger va basqalarinin asarlorinds
genis sokildo arasdirilmisdir. Olkomizdo bu sahods arasdirma aparan todqiqatcilar icarisinds Z.
Biinyadovun, ©. Qurbanovun, R. Sliyevin, E. Samadovun, A. Mammadovun va basqalarinin adini
geyd etmok yerina diigordi.

Todqgigatin obyektini dini biliklorin 6tiiriilmasinin konkret tarixi formalar togkil edir. Todqigatin
predmeti isa dini tohsilin meydana galmosi, inkisafi vo dini biliklarin tadrisindon ibaratdir.

Acar sozlor: dini tohsil, din tarixi, dinin formalasmasi, din vo axlag, Avropada din, Islam dini,
dini diinyagoriisii

Rahim Hasanov

Azerbaijan State University of Culture and Arts
UOT 1:001.92
https://orcid.org/0000-0001-5104-9582
hesenli.82@inbox.ru

Historical-Philosophical and Moral Aspects of Religious Education

Abstract

Besides raising the moral level of an individual, religion forms a certain outlook in people,
directs the life position of religious people, and at the same time enriches the content of culture.
However, it is an undeniable fact that bloody wars have occurred in the name of religion in human
history.

From this point of view, it is important to understand the meaning of religion, to cultivate an
environment of tolerance towards different religions, etc. In terms of studying subjects like The
purpose of this article is to study the best practices in the regulation of religious education in
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different countries. Religious education in a broad sense is the teaching of general religious
teachings, religious rites, religious customs, religious concepts, and the history of religion. In a
narrow sense, religious education means inculcating and teaching people only a certain religion or
belief.

The purpose of the research is the historical-philosophical analysis of the formation and
development of religious education. Important aspects of the formation of the religious worldview,
the role of religious education in society, religion and morality, important features of religious
education in European countries, and the history of the teaching of the Islamic religion are also
reflected in the research.

Historical-philosophical aspects of religious education P. L. Berger, R. Debre, H. G.
Heimbrock, A. A. Levichkaya, C. T. Scheilke, R. M. Bignova, P. Schreiner, J. Oruch, J. Hall, F.
Schweicher, and others have been extensively explored. It would be appropriate to mention the
names of Z. Bunyadov, A. Gurbanov, R. Aliyev, E. Samadov, A. Mammadov and others among the
researchers conducting research in this field in our country.

The object of the research is the specific historical forms of the transmission of religious
knowledge. The subject of the research is the formation and development of religious education and
the teaching of religious knowledge.

Keywords: religious education, history of religion, formation of religion, religion and morality,
religion in Europe, Islamic religion, religious outlook

Giris

Tarixo nozor yetirdiyimiz zaman comiyyatda dini tahsilin shomiyyatli rola malik olmasi va
coxsaxali bir mahiyyat kasb etmosi faktlar1 ortaya ¢ixir. Umumiyyatls, tohsil vo din uzun osrlor
boyu qarsiligli alagads olub vo onlarin tosirini miixtalif 6lkalorin tohsil sistemlorinin bir sira
aspektlorindo miisahido etmok olar. Dinin tohsilds rolunun asas aspekti dini moktoblorin vas tahsil
miiossisalarinin foaliyyati ilo baglidir. Dini moktoblors usaqlar va gonclor tokca iimumi fonlori deyil,
hom do 6z inanclarinimn dini tolimlorini dyronirlor. Bu gobildon olan tohsil miiassisalori manavi
doyarlarin vo dinin formalasmasinda miihiim rol oynaya bilar.

Dini tohsilin vozifasi bir vo ya miixtolif dinlorin inanclarini, tarixini vo doyar sistemlorini
tanitmaqdir. Adoton dini tohsil séziigedon dini icmaya monsub olan miiallimin ndqteyi-nozarindon
todris olunur.

Dinsiinasliq vo ya etika darslorina goldikds iso miiallimlor 6z inanclarini bir konara goyarag,
yalniz miixtolif dinlor vo onlarm inanclart hagqqinda miiqgayisoali biliklori ¢atdirirlar. Dini
maariflondirma dinin sosial madaniyyatdoaki rolunun dork edilmasins va insanin inanclarina kritik
mosafodon baxmaga imkan veran dini savadin kamillogdirilmasine yénalmalidir. Umumiyyatlo, orta
asrlorda dini tohsil daha genis bir sokilds tadris olunurdu, sonralar dini tahsilin shate dairasi digar
fonlorin tadrisinin artmasi vo yeni fonlorin meydana golmasi noticasinds tadricon azaldildi. Dini
tohsil noticosindo insanlar miixtolif diinya dinlori vo forgli dini coroyanlar haqqinda moalumata
yiyalonir, onlart hom tarixi, hom do miiasir kontekstds analiz eds bilirlar.

Tadgiqat

Dini tohsil miassisalorinds ruhanilor miigaddas motnlori, din tarixi, teologiyani vo inanclarimin
mithiim elementlorini Oyranirlor. Dini rohbarlorin hazirlanmasi dini onsnalarin vo talimlorin
qorunub saxlanilmasi vo otiiriilmasinds miihiim rol oynayir. Dinin tohsilds rolunun digar cohati do
todris planlarinda dini fonlorin mévcud olmasidir. Bazi 6lkalords dini fanlor biitiin talabalar {igiin
tohsil programinda mocburi xarakter kasb edir. Mosalon, “Finlandiya, Isvec, Norveg vo Yunanistan
kimi 6lkalards dini tohsil macburidir” (Yildiz, 2009, s. 247).

Bu fakt tolobaloro dinlorini daha otrafli arasdirmaq vo 6z inanclart haqqinda anlayisi inkisaf
etdirmok imkani verir. Qeyd etmok lazimdir ki, dini tohsil tolobolorin xarakter vo oxlaqmnin
formalagsmasina komoak edon monavi va oxlagi dayarlorin monbayi ola bilor. O, homginin insanlara
toleranthig1 vo miixtalifliyo hormaoti asilayan madoani va dini farglorin dork edilmasini tosviq edir.
Bununla bels, dini tohsil tadrisds diinyavilik prinsiplorina riayat edilmasi vo dini etigad azadlig ilo

58



ELMI i$ Beynalxalq Elmi Jurnal. 2025 / Cild: 19 Say:: 1/ 57-66 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2025 / Volume: 19 Issue: 1/ 57-66 e-ISSN: 2708-986X

bagli suallara da cavab vera bilor. Bozi hallarda dini tohsil garsidurma yarada vo miixtalif dini
gruplar arasinda anlagilmazliglara sobob ola bilar.

Dini diinyagoriisiiniin formalasmasinin miihiim aspektlari

Dini diisiinconin ilk dolillari Orta vo Ust Paleolit dovrlorine aiddir. “Arxeoloji tapimtilar vo
antropologlarin apardiqlari arasdirmalar siibut edir ki, inanc sistemlari (dinlar) 40-50 min il avval
meydana golmisdir” (Usta, 2020).

Ibtidai din qodim insanlarm dini inanclar1 vo adotlori &ziinds ehtiva edirdi. Umumiyyatls, ibtidai
dinlor Paleolit, Mezolit, Neolit vo Tunc dovriindo genis yayilmisdi. ibtidai din daha cox tobiots
porastislo ifado olunan bir fenomendir. “Din hagigoton miirakkab bir fenomendir, lakin bizim
dovriimiizds do hala da primitiv inanclar mévcuddur” (Kruglov, 2015, s. 12).

Din diinyagoriisiiniin mifologiyadan daha yetkin formasidir. Dini diinyagoriisii fovqaltabii
qiivvalora inama asaslanir. Insanlar tarixon sirli vo iilvi bir fenomenin — dinin mahiyyatini anlamaga
caligiblar. Dini diinyagoriisii diinyanin dini manzarasi, onun qurulusu, mongayi, inkisafi vo insanin
diinyadak1 yeri haqqinda on timumi baxislarin mocmusudur. Dini diinyagoriisiiniin osas postulatlar
diinyanin fovgoltabii varliglar torafindon yaradilmasi ideyasi vo ali prinsipin har seys gadir olma-
sidir. Dinin formalagsmasinin mithiim monbayi insanin hayatt monasi, axirat diinyasi vo 6liimlo bagl
suallara cavab axtarmasi olmusdur.

Qadim dovrds fovqoltabii varliglart tamsil edon dini simvollarin istifadasi homin dévrda
yasayan insanlarm dini diinyagoriisiindon Xobor verir. Umumiyyatlo, arxeoloji tapintilar zamani iizo
¢ixan simvollardan qadim insanlarin dini inanclar1 hagqinda natico ¢ixarmaq miimkiindiir. Bolks do
dini hisslarlo bagl ritual davranisin on gadim izlori 6lilarin dafni ilo baghdir.

AXirat hoyatina inancin olamatlori ¢ox vaxt bunlarla slagalondirilo bilor, belo ki, mithiim vo
giymatli alatlor Sliilarls birlikdo dofn edilir, eyni zamanda conazenin yaninda yemoklor basdirilirdi.
Adotan, ilk dinlor ¢oxallahli xarakter kosb edirdi, bu dinlords insanlar ¢oxlu tanr1 va ilahalarin
varligina inanirdilar. Coxallahli kultlarda biitparastlik, yani biito sitayis genis yayilmigdi. Lakin
sonradan monoteist dinlor, yani biitiin diinyaya hakim olan vahid Allaha inam formalagmaga
baslad.

Miitosokkil dinin osaslari ilk dofo Yaxin Sorqde Neolit Ingilabi zamani ortaya ¢ixdi. Kond
tosorriifatinin inkisafi ilo olagodar olaraq ovgu vo yigict insanlar oturaq hoyat torzino kegmis,
ohalinin sixlig1 artmis, texniki inkisaf siirotlonmisdir. Bu dévrdo meydana golon dévlatlorin
inanclarinda movcud siyasi nizamin ilahi mongali olmasi ideyasi ehtiva olunmusdu, standartlas-
dirllmisg dini qaydalar adoton hakimiyyat torofindon miioyyon edilirdi. Neolit ingilabindan sonra
Misir vo Mesopotamiyada yaranan dovlstlorin siyasi sistemi ruhanilor torofindon idaro olunan
teokratiya idi, bu dovlotlordo hokmdarlar eyni zamanda siyasi vo dini hakimiyyati ollorinds
saxlayirdilar.

Bu giin ictimai siiurda dino maraq artmaqdadir vo dindarligla bagh proseslor demok olar ki,
ictimai hayatin biitiin sahalorinds mévcuddur. Din insan hoyatinda ¢ox miihiim rol oynayan, tarixin
biitiin dovrlorinda, biitiin comiyyatlordo homiso movcud olmus universal bir hadisadir. Insanin
yaradilisla bagli ortaya ¢ixan suallarin cavabr dindo 6z oksini tapmigdi. “Insan basqa insanlara vo
tobioto gars1 davranislarinda 6ziinii idars edir, ¢iinki o, onu yaradan, idaro edan va hesaba ¢okacok
transsendent varliga inanir” (Kurt & Aykut, 2021, s. 18).

Miiasir multiparadigmli sosial realliq soraitindo dini kimliyin axtaris1 xiisusi shamiyyat kosb
edir. Dinin sosial hadisa kimi galacok nasillorin doyar oriyentasiyalarinin vo diinyagdoriislorinin
formalagsmasina tasirini dini konfessiyalarin tohsil paradigmasinin aksioloji 6l¢iisiinii dork etmadan
basa diismok olmaz. Dini diinyagoriisii miiayyan dini ideya va dayarlora inam boaslomak, hamginin
miiayyan dina va dini grupa moansub olmagla xarakterizo olunur. Dini siiur dini diinyagdriisiiniin
movecud olmasi {iglin zoruri sortir. Dini siiur realligin fantastik obrazlarda oks olunmasi kimi mii-
oyyan edilo bilor. Dini stiurun asas xiisusiyyatlori duygu aydinligi, realliga adekvat mozmunun
illliziyalarla birlogsmasi, inanc, simvolizm, emosional zonginlikdir.

Demoak olar ki, oksar comiyyatlords fovqaltabii hadisslor hagqinda miiayyan inanclar toplusu
vardir. Din mdvcud olan bir ¢ox comiyyat tiplorinde miixtalif formalar alir, lakin son naticodo
hoyat1, 6liimii vo insan varligimin digor Sirlorini anlamaga galisir. Din comiyyat tiglin bir sira
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funksiyalar1 yerina yetirir. O, hoyata mona vo moagsad verir, sosial sabitliyi vo sosial nozarati giic-
londirir, fiziki va psixoloji rifah1 artirir. Bununla bels, din ham do sosial borabarsizliyi davam etdira
vo miixtalif dini inanclara malik insanlar arasinda sosial miinaqisolori togviq edo bilor.

Dini tahsilin camiyyatda rolu

Din {imumi tohsilin vo soxsiyystin monovi inkisafinin mithiim bir hissasidir. Dini tohsil
insanlara miivafiq saho {lizro bilik verir vo tolobolora dinlo bagli 6z miihakimalorini hoyata
kegirmays, onlara dini doyorlori anlamaga, digor insanlarin hoyatindaki fargliliklori tanimaga vo
bununla da dialog qurma gabiliyystino malik olmaga imkan verir. Yasadigimiz dini pliiralizmda
qarsiligli taninma tolerantligdan daha ¢ox shamiyyat kasb edir. Dini icmalar vo dévlat qurumlari har
iki torofin ehtiyaclarina cavab veran todris proqramlarinin hazirlanmasinda birgs igloya bilorlar.
Bozi 6lkalords tadrisin dini prinsiplori miivafiq dini icmalar torafindon miiayyan edilir. Dini tohsil
biitiin digor tohsil saholori kimi dévlet nozarsti altindadir. “Italiya, Ispaniya, Portuqaliya va
Hollandiya kimi katolik ohalisinin istiinliik toskil etdiyi Olkalordo dini tshsilin istonilon novii
katolikliyin tasiri altinda galacaq” (Schreiner, 2009, s. 152).

Dinin tohsilds rolunun digar miihiim cahati dinlorin tarixinin 6yranilmasi, onlarin madaniyyatin
Vo comiyyatin inkisafina tosiri ilo baglidir. “Dini tohsilin tohsil sisteminds 6ziino moxsus yer tutmasi
gacinilmaz bir haldir. Ciinki diinyada xiisusan do Avropa dlkolorinin hiiquq tocriibalorinds da bu
problem artiq 6z hallini tapmigdir” (Semadov, 2009, s. 59).

Tohsil programlari ¢argivasinds talobalor miixtalif dini ananalarls bagli mithiim biliklori yrans
bilorlor. Bu fakt tarixi kontekstlori vo dinlorin sivilizasiyalarin formalagmasina tosirini daha yaxsi
basa diismays imkan verir. Talobalor 6z dini inanclarinin prinsiplorine osaslanaraq etik dilemmalari
miizakiro edorok, oxlaqi davramslarini inkisaf etdira bilorlor. Umumiyyatls, bir ¢ox &lkalorda dinin
tohsildaki rolu ilo bagli miixtalif yanasmalar movceuddur. Bazi yerlords tohsil sistemina torkib
hissasi kimi integrasiya olunur, digor 6lkalords iss ciddi diinyavilik miisahids edilir vo dini fanlor
tohsil programindan ¢ixarilir. “Bazi 6lkelor (Ingiltars, Danimarka, Hollandiya vo Israil kimi) vo
oyalatlor (Kanadadaki Nyufaundlend kimi) diinyavi dovlat maktablori olan vo mazhabi tadris edan
moktoblora subsidiya verir vo bir cox dlkado (ABS, Fransa, Belcika, Hindistan, Indoneziya vo
Yaponiya kimi) 6zal dini moktablor agilmisdir” (Mark Halstead, 2013, s. 143).

Dini etigadindan asili olmayaraq, biitiin insanlarin hiiquq ve azadliglarinin nazors alinmasi,
tohsil almaq tiglin borabar imkanlarin tomin edilmasi vacib mosaladir. Tohsil tonqidi diisiinconi va
inanclarin mixtolifliyino hormaoti togviq etmalidir.

Belalikla, dinin tohsildo rolu miixtalifdir, bunun ham miisbat, ham do problemli torsflori ola
bilor. Bu rolun samarali idars olunmasi dini inanclara va diinyavilik prinsiplorina hérmat, eloca do
hor bir konkret 6lkonin vo ya tohsil sisteminin madoni kontekstlorinin nozoro alinmasi arasinda
balansin yaradilmasini tolab edir.

Olkomizdo dini tohsilin tarixi oldugca godimdir, islam dini meydana golmozdon ovval do
Azorbaycanda dini tohsil ocaqlari var idi. Gorkomli tadqiqat¢t alim Zakir Mommadov halo Qadim
Albaniyada dini tohsil veron tadris ocaqglarinin olmasindan bohs edirdi. “Azoarbaycanda dini
ogidalarls bagh tadris ocaqlan da yaranmigdi. Xristian dininin tobligi ilo slagadar bu is daha da foal
sokil almigdi” (Mammodov, 2006, s. 12).

Qarbi Avropalilarin dini inanclarinda xristianliq tistlinliik togkil etso do, inanc azadlig1 sobobin-
don onlarin dini tohsili tokca xristianligi ohato etmir. Tolobalor dini inanclarina uygun olaraq miix-
tolif dini kurslar sec¢o bilarlor. Bu gobildan taskil edilon maariflondirma todbiri gostorir ki, Qarbdo
milli hokumot dini azadliga boyiik 6nom verir.

Dini tohsilin birbasa mogsadi bu sahani yaxsi monimsomis miitoxassislor yetisdirmoakdir. Bu
sahodo reallagdirilan tohsilin mozmunu, keyfiyyati vo naticalori dini tohsilin inkisafina tokan verir.
“Tohsil sisteminds ilahiyyat elmlarini tadris, tohqiq vo toblig etmis olsaq, tarixi kegmisimizi daha
yaxst Oyranor, milli siiurumuzun, milli varligimizin inkisafina yaxindan yardim etmis olar vo
Islamm {imumbosari monavi doyorlorindon faydalanaraq, milli ideologiyamizin formalasmasina
komok etmis olariq” (Qurbanov, 2001, s. 4).

Din obyektiv ictimai varliqdir vo miiayyan ictimai tasiro malik olan xiisusi madaniyyatdir, ona
gora do dini tohsil insanlarin din haqqinda diizgiin dark etmalarini nozars almali, ham ds dini tablig
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etmokls ictimai maariflondirmani hayata kegirmalidir.Qeyri-formal tohsil ¢ox vaxt fardlar, qruplar
vo ya birliklor tarafindan geyri-kommersiya moqgsadlori ii¢iin hoyata kegirilir. Burada asason dini
maariflondirmo masalalari giindomoa galir. Qeyri-rosmi tohsil mokanlar1 ¢ox vaxt etnik va ya dini
monsubiyyato gora yaradilir. Bu ciir etno-dini tohsil tacriibalori moktabdon sonraki talimlori shato
edir. Moadoni vo dini baxislarin ¢ox vaxt diqgotdon konarda qaldigi Qarb o6lkalarinds tahsil
sisteminin ciddi sokildo diinyavilosmasi sababindon valideynlor axlaq torbiyasi ilo mosgul olan
geyri-formal tohsil markoazlari axtarirlar.

oxlaq tarbiyasinda dinin rolu

Goanclarin moanovi-oxlagi torbiyssi aktual problemdir, ¢iinki miasir diinyada gonclor ham
miisbat, hom do monfi informasiya manbalori kompleksi miihitinde boyiyiir. ©xlaq vo din tarixan
bir-biri ilo six bagh olmusdur. Din va axlaq ham sosial ideologiyanin formasidir, hoam ds {istqurum
kateqoriyasina aiddir. Din real diinyada insanlarin giindslik hoyatinda hokmranliq edon yad
quvvalari fovgoltobii bir formada ifads edir. Oxlaq iso insanlarin davraniglarini miisyyan sosial
sistemdo soxsiyyatloraras1 miinasibatlore uygunlasdiran normadir. ictimai vo iqtisadi miinasibotlorin
tomoli olmasa, din vo oxlaq 6z varliginin obyektiv asasini itirar. Oxlaq dindon daha g¢ox comiyyatin
maddi vo iqtisadi biindvrasine yaxindir. Maddi istehsal foaliyyoti insanlarin on oasas oamali
foaliyyatidir, maddi istehsal faaliyyati ilo mosgul olmaq prosesinda insanlar bir-birinin foaliyyat vo
davranislarin1 tonzimlomalidirlor vo axlaq normalart bu zominds yaranir. Din oxlaga miigaddaslik
Vo fovgoltabiilik slave edorak, axlaqi daha da ilvilosdirir. Oxlaq insanlar arasinda ictimai miina-
sibatlorlo baglidir, insanlarin axlaqi davranislari da obyektiv ictimai miinasibatlorlo mahdudlasdi-
rilir. Insanin oxlaqi davranist onun yarandig vo movecud oldugu ictimai miinasibatlorin mahiyystine
uygun galonda ictimai ray tarafindan tosdiglonacak, oks halda pislonacak. “Dini tahsilds axlaqi din
miioyyan edir. Diinyavi oxlaqin mdvcud ola bilacayi gobul edilmir. Lakin oxlaq anlayisi din
torafindon miioyyan edilmoadikda nisbilik vo subyektivlik 6n plana ¢ixir” (Gogeri, 2002, s. 58).
Biitiin bunlarin oksini iddia edanlor do vardir.

Miixtolif dini doktrina sistemlari vo teoloji idealizm oxlaqi dini axlagla eynilagdirirlor. Oslinda
insanlar arasinda ictimai miinasibotlor biitiin oxlaq normalarinin obyektiv asasini togkil edir, oxlaq
normalari iso goxsiyyotlorarasi ictimai miinasibatlor zominindo yaranir. Diinyovi oxlaq insanlar
arasinda qavranilan real miinasiboto osaslanir vo insanlarin davranis standartlarini tonzimlayir. Dini
oxlaq bilavasito qavrayisl insanlarla geyri-idraki tanrilar arasindaki dini miinasibato osaslanir vo
insanlarin davranigini insanlarla tanrilar arasindaki miinasibato uygunlasdirir. “Din vo oxlaq tarix
boyu yaxin miinasibatdo olmusdur. Din vo axlaq movzusu giintimiizdo daha ¢ox aktualliq qazan-
musdir” (Malikov, 2023, s. 793).

Miixtolif dini sistemlords axlaq iki komponentdan ibaratdir: biri insanla Allah arasindaki slagoni
ohato edon davranis normalari, digori iSo insanlar arasindaki miinasibati ohato edon davranig
normalaridir. Dindo Tanriin ilahiliyi comiyyatdoki insanlar torafindon verilir vo insanlarla Tanri
arasindaki dini alago mahiyyatcs insanlar arasindaki ictimai miinasibatdon asilidir. Dindo insanlar
arasinda miinasibati ehtiva edon davranis normalart mahiyyot etibarilo insanlar arasinda ictimai
miinasibatlori tonzimloayir vo diinyavi oxlaqi miigaddaslosdirir. Din vo oxlaq arasindaki slags ilo
bagli todgigat aparan bazi arasdirmagilar “oxlaqin vo dinin 6z-6zliiyiindo avtonom mahiyyat kasb
etmosi, oxlaqin daha universal cohato malik olmasi vo dindon asili olmamasigi forziyyasino asas-
lanir” (Bilici, 2008, s. 157)

Oxlaq insanlarin iradoli davranigidir, bu davranig zamani insanin yaxsi vo pis keyfiyyatlori
ortaya ¢ixir. Insanmn hor hansi bir amoli yerino yetirmok gabiliyystina sahib olmasi iigiin avvalca
homin haraka barads bilik aldo etmoli vo nohayat, ona yénoalmalidir. “Islam oxlaq: Allaha hérmat vo
ehtiram, yaradilmislara qarst morhomatli va yararli olmagi ifads edir” (Klavuz, 2018, s. 460).

Din va oxlag hom sosial ideologiyadir, ham da bir-biri ilo qarsiligh tesiro malikdirlor. Din va
oxlaqin qarsiligh olagesi igtisadi osasla miioyyan edilir vo iqtisadi tomoaldon asili olaraq doyisir.
Qadim dovrds ibtidai dinlor miflor va ayinlor vasitosilo oxlaqin ictimai tosirini giiclondirirdilor.
Sinifli comiyyatds hakim sinif homiss 6z maraglarina uygun olaraq dindan istifads edir vo idaro
olunan sinfa coannati vad edirdilar. Sinifli comiyyatds oxlag hamiso hakim sinfin hokmranligina vo
monafeyina xidmat edir, ya da mazlum sinif kifayat godor giiclonando mazlumun monafeyini ifads
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edir vo hakim sinfin ziilmiino miigavimat gostarir. Dinin axlaga tasiri ham hakim tabagonin axlaqini
miigoddaslosdirmok, ham do hakim tobagonin oxlaqma qarst miigavimot gostormok gisminda
tozahiir edir. “Dini tohsil birbasa insan torbiyasina téhfs vermoklo yanasi, fordin imumi tahsil
almasin1 da asanlasdirir. Dini tohsil insana doguldugu andan 6zii ilo gatirdiyi din hissini ortaya
c¢ixarmaga vo inkisaf etdirmoyo komok edir” (Keyifli, 2013, s. 119). Dini sistemdo aparilan
islahatlardan sonra feodal istismar sistemlori logv edildi. Olkomizdo din artiq istismarg1 siniflarin
istifads etdiyi alot deyil.

Avropa o6lkalarinda dini tahsilin icrasi

Bir ¢ox Avropa Olkolori ibtidai vo orta moktoblordo dini kurslar hayata kegirir vo hatta dini
icmalarin tohsil programlarinin planlasdirilmasinda istirakina icazo verir, buna baxmayaraq,
miixtalif 6lkalorin dini tohsilo baxislar1 halo do forglidir. Avropa olkalarinds din kurslar1 timu-
miyyatlo Kilsalor torafindon hazirlanir, kursun mozmunu miiayysn din vo ya mozhobin talimindan
ibarotdir, burada asas magsed hamin dinin va ya mazhabin gobulunu tosviq etmokdir. “Umumiy-
yatlo, bu tip dini tohsilda har bir mozhob vo ya din ayri-ayriliqda dini tadris darslori yaradir vo dorsi
homin din vo ya mazhaba monsub olan miisllim verir” (Hull, 2012). Britaniyada xalqin oksariyyati
xristianliga inanir, ona gors do ilk dovrlords dini tohsil xristian tohsili ilo barabor tutulurdu. Bununla
belo, Britaniya comiyyati son illordo pliiralist doyarlorin dork edilmasini daha ¢ox vurgulayir.
Diinyavi dovlat olan Fransada iso Kilsa dovlstdon ayri oldugu {igiin dini tohsilo 6nam verilmir.
Biitiin bunlara baxmayaraq, Fransada Lill Katolik Universiteti, Lion Katolik Universiteti, Paris
Katolik Institutu, Miiqoddos Dionisius Pravoslav Ilahiyyat Institutu kimi dini tohsil veron
miiossisalor foaliyyot gostorir. Umumiyyatle, “Fransada ilahiyyat vo ya dini elmlor {izro universitet
saviyyasinds todris veran iyirmiys yaxin miiossiso var. Bunlardan yeddisi katolik, besi protestant,
ikisi ortodoksal, biri yohudi dini {izrs ali tohsil verir” (L’enseignement supérieur..., 2016).

Dini tohsilin yaxs1 niimunasi Avropa Olkalorinds genis yayilmis Quran moktobloridir. Burada
Quran moktablari asason mascidlar torafindan toskil edilir. Onlar adi dors saatlarindan sonra vo ya
bayram giinlorindo usaqlara dini dorslor toklif edirlor. Masalon, Hollandiyadaki etnik tiirk va
morakesli tolobalorin demak olar ki, yaris1 moktobdon sonra yerli mascidlordo Quran darslorinda
istirak edir. Hollandiyada yerloson “Brede islam Moktobindo hoftads iki dofo 75 dagigelik dini dors
Vo haftods bir dofo Quran oxuma darsi kegirilir” (Geng, 2012, s. 374).

Belo tohsil moarkazlori demok olar ki, biitiin dini qruplar torafindon yaradilmigdir, masalon,
Simali Irlandiyada oxsar geyri-rosmi tolimlor katoliklor vo protestantlar torafindon hoyata kegirilir.
Dini maariflondirmoanin osas vazifosi diinyagoriisii, dini vo milli tolerantliq torbiyasidir. Sovet
ganunvericiliyi dini talimlorin yalniz dini tohsil miiassisalarinda tadrisinin miimkiinlityiinii miiayyan
edirdi vo dini morkazlars, icmalara, eyni zamanda din xadimlarina dini tadris etmok tigiin dornoklar,
gruplar va yigincaqlar toskil etmoyi qadagan etdi (Ufimtseva, 2016, s. 289).

Din fonni Almaniya Federativ Respublikasinin biitiin ibtidai vo orta moktob sagirdlori iigiin
macburidir, kegmis Almaniya Demokratik Respublikasinin federal ayalstlorinde din darslari yox idi,
lakin bir gqayda olaraq din todris olunurdu. Din fonni miisllimlari digar fonlorin tslabloring uygun
akademik soviyyoys malik olmalidirlar, burada ilahiyyat vo ya din sahasinds tohsil tolob olunur vo
dovlat onlarin maasin1 6dayir. Burada ohalinin yaris1 katolik, digar yarisi isa protestant oldugu tigiin
todris olunan dinin mozmunu dini icmanin niimayandslori ilo regional hokumsotlor arasinda
razilasdirilir. Bozi oyalotlords iso islam dini tiirkco fanninin bir hissasi kimi todris olunur, bu zaman
dini tohsilin mozmunu Almaniya hokumati ilo Tiirkiye hokumati arasinda miioyyon edilir.

Ispaniyada tohsil qanunlarinda aparilan doyisikliklorlo géro zaman orzinda dinin todrisina forqli
miinasibot gostorilib. Fransada diinyavi dovlot oldugu iigiin din miisllimlorina pul 6donilmir. Ozl
moktablor 6z programlarina din mévzusunu daxil eds bilor, lakin Fransada ibtidai vo orta moktab
sagirdlorinin ¢oxu dovlet moktablorindo vo liseylords oxuyur. Dovlat tolabalore 6z kilselorinds,
mascidlorinda, sinaqoqlarinda dini tohsil almaga icaza verir, yalniz Elzas vo Lotaringiyanin dovlst
maktoblorinds katoliklar, protestantlar vo yohudilar dini dorslari arasinda se¢im eda bilarler.

Fransa hiiququnda dini tohsil masolosi konstitusiya doyorine malikdir. Bununla belo, diinyovilik
prinsipi dovlat orqanlarmin tohsil sistemi daxilinds dini biliklorin tadrisine mane olmur. Dovlotin
biitlin soviyyolords diinyavi tohsilin tomin edilmasine cavabdeh olmasi1 dovlat tohsil miiossisolorindo
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dini ibadatlorin vo ya foaliyyotlorin gadagan edilmosini tolob etmir. Dovlot ibtidai moktoblori dini
etiqad azadligina goro bazar giinii istisna olmaqla hoftodo bir giin baglanir. Bu giin valideynlor
ovladlarinin moktob binasindan konarda dini dorslor almasini togkil eds bilorlor (Davie, 2000, pp.
87-88).

Italiyada fonn miiollimlori yepiskoplar torafinden toyin edilir vo dovlet torafindon onlara vosait
odanilir. Italiyada katolik dini tohsili ibtidai va orta moktobdo oxuyan (6-19 yas) tolaboler iigiin
nazords tutulub, lakin tolabolor dini dorslordon imtina eds vo avozindo alternativ kurslarda istirak
edo bilarlor. Italiyada Xristianligin iistiinliik toskil etmosi vo dini inanclarin artan miixtalifliyi ilo
xarakterizo olunur. italiyadaki xristianlarin oksoriyyati bas gerargahi1 Vatikanda (Roma) yerloson
katolikliya sadiqdir. 1984-cii ildo Italiyada ddvlet moktoblorinde din dorslorinin segmo fonn
qismindo tadrisi ilo bagli ganun gobul edildi. Rosmi olaraq “Katolik dini tohsili” adlandirilan se¢mo
din kurslar1 usaq baggalarinda hoftods 1,5 saat, ibtidai moktoblordo hoftods 2 saat, orta va liseylordo
159 hoftods 1 saat verilir. Katolik moktoblorinds alava bir saat din darsi verilir. Tolobalor hor todris
ilinin ovvoalinds din dorslorindon azad olmagi seco bilorlor. Moktablor bu talobalors alternativ segmo
kurslar toklif etmayo borcludurlar.

Portuqaliyada din koniillii istoys bagli bir fonndir vo dors kegmok istomoyon tolobalor {igiin
alternativ fonn olmadigi ii¢lin dors saatlarinin sonunda dini biliklor todris olunur. Portuqaliya
Respublikas1 kilsa vo dovlatin rosmi olaraq ayrildig: diinyavi dlkadir. Olke Konstitusiyasi vicdan,
din va ibadot azadligini toxunulmaz elan edir, hamginin tobligat azadligina tominat verir. Konsti-
tusiya hom do dina goro ayri-segkiliyi gadagan edir.

Hollandiyada tolerantliq ononosino uygun olaraq, tohsil azadlig1 taninir, bu fakt da hor koso
istodiklori dini oriyentasiyada va ya diinyavi prinsiplor osasinda tohsil almaga imkan verir. Biitiin
moktoblordon oksor dinlor haqqinda biliklori ehtiva edon etika fonninin todrisi tolob olunur.
Hollandiyadak: dini moktablor protestant, katolik, ekumenik, islam vo yohudi inanclar1 osasinda
qurulur. Bu moktoblorin bir ¢oxu 6z dini baxislarinda moétadildir, bu dini moktablor forgli dino
monsub olan vo ya he¢ bir dino malik olmayan usaqglar1 da gobul edir.

Dovlat kilsalorinin oldugu Avropa 6lkelorinde dovlst dini qurumlar rosmi sokilde destokloyir.
Mosalon, “Ingiltarade dini moktoblor dovlat tarafindon maliyyolosdirilir vo dovlet maktablori din
darslori vermoys borcludur” (Fox, 2008, p. 120). Boyiik Britaniyani toskil edon dord 6lkenin hor
birindo dini tolim forqli sokildo qurulub. Simali irlandiyada dini tohsil mocburi fanndir. Sotlan-
diyada dini tolim oxlagla birga todris olunan moacburi fonndir. Ingiltors vo Simali Irlandiyada oldugu
kimi, valideynlorin ds 6vladlarinin darslore getmasina etiraz etmok hiiququ var. Uelsds dini tolimlor
xristianligmn vo diinyanin digor osas dinlorinin dyronilmosini ohato edir. Ingiltora, Simali Irlandiya
vo Sotlandiyadan forqli olaraq, Uelsdo valideynlorin dvladlarinin moktabo getmasino etiraz etmok
hiiququ yoxdur.

Ddovlot moktoblorinda dinlorin todrisi demok olar ki, biitiin digor Avropa 6lkalorinds mévcuddur
(yalniz Fransa, Cexiya, Sloveniya vo Albaniyada yoxdur). Umumiyyatlo, “konfessional sistem”
onunla xarakterizo olunur ki, dini tshsils miisllimlorin hazirlanmasi vo se¢ilmasina, programin torti-
bino vo manbalerin secilmasing cavabdeh olan dini toskilatlar (Avstriya, Belgika, Kipr, Ispaniya,
Yunanistan, Malta, Polsa, Portuqaliya, Cexiya) nozarst edir. Din miiallimlori dini qurumlar tors-
findon sertifikatlagdirilir. Bazi 6lkalordo (Macaristan, Italiya, Latviya, Litva, Almaniya, Finlandiya)
dovlat vo dini qurumlar dini maariflondirmo igsindo omokdasliq edirlor. Oksor hallarda din se¢mo
fonndir. Macburi fonn oldugu yerlordoe maktablilorin ondan imtina etmok hiiququ vardir (Almaniya,
Avstriya, Kipr, Finlandiya, Yunanistan, Malta, Slovakiya, Danimarka) (Willaime, 2007, p. 60).

Islamda tohsil

Islam tohsili Islam1 dinini vo miisolmanlarin hoyat torzini dyradir. Islam tohsilinin monboyi
“Quran”dir. Miisolmanlar {i¢iin “Quran™1, Islamin osas inanclarin1 vo Mohommod peygombarin
soriotini dyronmok olduqca vacib mosaladir. Peygomborin ardicillart Mokkodo Islami vo “Qurani”
Oyranmak tliglin moscidlars toplasirdilar. Mohommad peygombar gondardiyi ilk miiallimlars xilafot
orazisindo vo onun hiidudlarindan konarda insanlara dini tohsil vermokla bagl gostoris verdi. isla-
min ilk dévrlorinds islam dinin dyrodon miiollimlorin say1 siirotlo artdi. “islam diinyasinda bir
qayda olaraq dini morkozlor tohsil miiassisalori iizorindo qurulub” (R6vsonoglu, 2019).
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VII asrinin sonlarinda demok olar ki, xilafotin biitiin yasayis montogolorindo Peygomborin tolim-
lorinin davam etmasi vo Islamimn oxlaq normalarina diizgiin riayot edilmosi {i¢iin on az1 bir dini
moktob var idi. Sonraki ddvrlordo Islam tohsili getdikco daha ¢ox yayildi vo dini tohsil bdyiik
ohomiyyat qazandi. Valideynlor 6z 6vladlarma dini tohsil vermayi 6zlorine manavi borc hesab
edirdilar.

Islam tohsilinin ilkin formalasmas1 moscidlords sxolastik tohsilden gaynaglanir. Islamin ovvolki
dovrlorindon, toxminon VII asrdon etibaron X asro godor moscid eyni zamanda moktab funkisiyasini
da yerino yetiriridi vo misllimlorin oksariyyati din alimlori idi. XI osrdon sonra dini tohsil tobiot
elmlori vo humanitar elm saholorini do ohato etdi. Bu proses Islamim yayilmasma, miisolman
xalqinin imumi keyfiyyatinin yiiksaldilmasine, miisolman comiyyastinin toraqqi va inkisafina zoma-
nat verirdi.

Islam dini fordlorin monavi mosuliyyatine bdyiik énom verir. Miisolmanlar iigiin on yiiksok
monavi masuliyyat modeli Mohommad peygombordir. Dini tohsilin son maqgsadi miisolmanlar1 bu
mosuliyyoti diizgiin yerino yetirmoya hazirlamagqdir. islam tohsili miisolmanlara islam dininin osas
prinsiplorini vo omollorini dyratdiyi {iglin vacib ohomiyyat kosb edir. Bunlara soxsi davranisin
oxlaqi kodekslori vo Islam inanclari daxildir. Tarixon Islam dinin tadrisinde moadraslor bdyiik rol
oynamisdir. “Madrasolorin tasisindo avval tohsil halqalart modrasslorin yaninda iiloma evlori,
kitabxana vo s. yerlordo do qurulurdu. Yens madraso kimi tohsil veron miiosisolor arasinda hanga,
tokko vo xastoxanalar do sayila bilor” (Qanbarova, 2024, s. 6).

Tarixon Islamm yayilmasi vo inkisafinda tohsilo 6nom vermak vo biliyi toblig etmok ideyasi
homisa ¢ox miihiim yer tutur. islam tolimlarindo tohsilin vo biliyin vacibliyi ilo bagli ¢oxsayl
gostarislor vardir. Islam tohsil diisiincosi “Quran” vo hadislers istinad edon Islam doyarlerine va
metodologiyalarma osaslanir. islamda tohsilin vazifasi iman torbiyasi, elm dyrotmok vo insanlarla
Allah arasindaki, fordlorlo comiyyat arasinda koordinasiyani aydinlagsdirmaga dyratmokdir.

Madrass miisolman 6lkolorindo orta vo ali tohsil verilon tohsil miiassisalorinin imumi adidir.
Madrasolorde dors deyon miisllimlors “miidarris”, onun komokeilorine “miiid”, burada todris alan-
lara iso “danigmond”, “softa” vo ya “tolobo” deyilir. Madrasalor vo onlarin kitabxanalar1 adston sox-
si iana (vaqf) hesabina mdveud olurdu. ik modrasalords adston yasayis yerlori olmurdu, lakin XI
osrin ikinci yarisinda miiollim vo talobalor {igiin otaglar meydana ¢ixdi. Madrasalords “Quran”in
tilavati (tocvid) vo onun tofsiri (tofsir), Islam anonosi (hadis) va tarixi, arob dili vo adabiyyati, Islam
hiiququ (figh), Islam ogidasi (aqide vo kelam), bozi totbiqi fonlor (riyaziyyat, astronomiya, tibb)
todris olunurdu. Madrasalordo verilon tohsil tokco dini biliklordon ibarat deyildi, “todris, osason,
orab dilinds aparilir, dini biliklorls yanasi, tobabat (tibb), dil, falsofs, hiiqug, mantiq, riyaziyyat v s.
diinyovi elmlor dyradilirdi” (Niyazov, 2018, s. 88). SSRI-nin dagilmasindan sonra MDB &lkalorindo
madrasalor sobokasi borpa olunmaga basladi. Miisolman tohsil sistemi osrlor boyu inkisaf etmis bir
sistem 1idi vo orta asrlor Qoarbi Avropada kollec sisteminin inkisafina tosir gostormisdir. Lakin
sonraki madrasalor Avropa tohsil sistemi ilo roqabst apara bilmoadi. Miiasir dovrde moadrasalor
yararsiz voziyyoto diisiib.

Natico

Din vo tohsil arasindaki olago ¢ox vaxt miibahiso mévzusuna cevrilmisdir. Umumiyyatla, din
comiyyat Vo madaniyyat, tahsil va torbiys ilo qirillmaz sakilds baglidir. Demokratik va pliiralist bir
comiyyatdo din vo tohsil arasindaki alage ¢ox vaxt miibahisalora sobab ola bilor. Dini tshsilin
yaranmasi vo inkisafi qadim Sorq dovlatlorinda (Babil, Misir va s.) dinin tosokkiil tarixi ilo Vo
sistematik tohsilini talob edon teoloji sistemlorin miirokkabliyi ilo baglidir. Dini tohsilin an bdyiik
inkisafi feodalizm dovriinds, tohsilin dinin nazarstinds oldugu, todrisin asason teoloji xarakter
dasidigr dovrdo bas verdi. Dini tohsildo miigoddas, kanonik kitablarin dyranilmasi miithiim sha-
miyyat kasb edir.

Notica etibari ilo dinin tohsilds rolu miirokkeb vo miibahisoli mdvzu olaraq qalir. SSRi-da 5
fevral 1918-ci ilds gobul edilon “Kilsanin dovlatdon, maktabin kilsadon ayrilmasi haqqinda” dekreta
(Mommadov, 2018, s. 29) uygun olaraq, biitiin dovlot vo ictimai tohsil miiassisalorinds dini
inanclarin 6yranilmasi qadagan edilmisdi.
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Formal olarag votondaslar dini yalniz fordi sokildo 6yrana bilordilor. Miistaqillik alds etdikdon
sonra isa bu vaziyyst doyisdi. Hazirda 6lkemizds dini tohsil veron ali moktablor igarisinds
Azorbaycan Ilahiyyat Institutunun xiisusi yeri vardir. Dini todrisin tosiri miisbot ola bilor, diigiin
toskil edilon din tadrisi menavi inkisafi vo eloca do oxlagi torbiyani togviq edir. Dini tohsil diinyavi
prinsiplora vo inanclarin miixtalifliyine hérmot tolob edir, bu baximdan da dini tohsil tolerant
car¢ivads aparilmalidir.

Umumiyyatlo, dinin tadrisi din haqqinda obyektiv va tosdiglonmis biliklorin oldo edilmosi ilo
baglidir.
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Al-Driven Optimization in Project Management and Marketing: A Case
Study of Airbnb Using Generative Adversarial Networks

Abstract

With an emphasis on Al-driven optimization to improve business performance, this study
explores the use of Generative Adversarial Networks (GANS) in project management. This study
shows how artificial intelligence (Al) can significantly improve project outcomes by using GANs to
create synthetic data, model intricate project scenarios, and optimize important performance metrics
like booking rates, revenue per available room (RevPAR), and average daily rates (ADR). Using
Airbnb as an example, the analysis shows that a 4 % increase in occupancy would improve
RevPAR by $4.22 per room, while a 5% increase in booking rates might result in an extra $3.41
billion in income.

This study highlights the importance of GANs in improving project management decision-
making, resource allocation, and risk management. It also emphasizes how scalable GAN-powered
solutions are for improving marketing tactics. In the end, GANs give businesses a strong tool to
boost consumer engagement, increase operational efficiency, and boost competitiveness in ever-
changing markets.

Keywords: generative adversarial networks (GANSs), project management, Al-driven
optimization, business performance, revenue per available room (RevPAR), marketing strategies
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Layihalarin idara edilmasi vo marketingda siini intellekta asaslanan
optimallasdirma: generativ ragabat sabakalarindan istifads edarak
Airbnb niimunasi

Xiilaso

Bu arasdirma isin somoraliliyini artirmaq {i¢iin siini intellekto osaslanan optimallagdirmaya
xtisusi diqgat yetirarak, layihalorin idars edilmoasinda Generativ Ragabat Soboakalorindan tatbiqini
aragdirir. Sintetik molumatlarin yaradilmasi, miirokkob layiha ssenarilorinin modellasdirilmasi va
rezervasiya doracalori, olverisli otaq goliri (RevPAR) vo orta giinliikk doracalor (ADR) kimi asas
performans gostaricilorinin  optimallagdirilmasi {igiin  GAN-dan istifado edorok, bu todgigat
layihonin naticalorinda  ohomiyyatli tokmillogsdirmoalorin  tomin edilmoasindo  siini intellektin
transformator potensialini niimayis etdirir. Bir mévzu aragdirmasi olaraq Airbnb istifado edorak,
aragdirma gostorir Ki, 5 % rezervasiya tariflorinin artmasi 3,41 milyard dollar alava galir gatirs bilar,
4 % doldurma artimi is9 bir otaq ticiin 4,22 dollar RevPAR artiracaq.

Bu aragdirma GAN-1n garar gobul etma, resurslarin boliisdiiriilmasi va layihalorin idars edilmosi
cargivasinda risklorin idaro edilmasi tiglin doyarini vurgulayrr. Bundan olave, marketing
strategiyalarinin optimallagdirilmas: iigiin GAN osasli hallorin miqyasli olmasint vurgulayir.
Noticods, GAN toskilatlara omoliyyat somoraliliyini artirmaq, miistarilorlo qarsiligli olageni
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yaxsilasdirmaq vo dinamik bazarlarda rogabst gabiliyystini artirmaq tiglin giiclii bir vasito tagqdim
edir.

Acar sozlar: yaradici roqabat sobokolori (GAN), layiholaorin idara edilmasi, siini intellekto
asaslanan optimallasdirma, biznes somoaraliliyi, oalverisli otaq goaliri (RevPAR), marketing
strategiyalari

Introduction

Significant progress has been fueled by the incorporation of Artificial Intelligence (Al) into
marketing and project management. According to the Project Management Institute (2023), 82 % of
firms anticipate that Al will have a significant impact on project management within five years, and
21 % of organizations currently use Al regularly. At a compound annual growth rate (CAGR) of
16.7 %, the market for Al in project management is expected to reach USD 11.2 billion by 2033
from USD 2.4 billion in 2023 (Market.us, 2024). According to Rebel's Guide to Project
Management (2024), Al has the potential to improve project delivery by 41 % and project
management abilities by 28 %. There are still issues, though, since 34 % of projects experience
scope creep and 35 % of projects fail or go over budget (Tandfonline, 2024).

The use of advanced simulations to optimize resources and simulate scenarios for risk
assessment is one way that technologies such as Generative Adversarial Networks (GANS)
contribute (Goodfellow et al., 2014; Rebel's Guide to Project Management, 2024).

Al usage in marketing is also progressing, with 43 % of companies exploring and 32 %
completely using it (MarTech, 2024). According to Statista (2024), the market for Al in marketing
is anticipated to generate USD 36 billion by 2024. In order to create hyper-realistic content for
customized campaigns and create synthetic customer profiles, GANs help marketers increase
engagement and loyalty (Influencer Marketing Hub, 2024). Nevertheless, 70 % of businesses report
technical problems, and Al's efficacy is impacted by consumer concerns (Business Insider, 2024).

Despite obstacles, artificial intelligence (Al), and GANSs in particular, has revolutionary
potential for marketing and project management, increasing productivity, creativity, and
competitiveness (SurveyMonkey, 2024).

Research

By improving property descriptions, Generative Adversarial Networks (GANs) have the
potential to revolutionize Airbnb. Improved descriptions can result in quantifiable revenue increase
by increasing booking rates (BR), average daily rates (ADR), and revenue per available room
(RevPAR). In this analysis of Airbnb's 2023 performance indicators, GANs are used to show
measurable gains using accurate data (Statista, 2024).

Airbnb’s 2023 Performance Metrics

1. Annual Revenue: $9.5 billion (18 % growth from 2022) (Airbnb, 2023a)

2. Active Listings: 7.6 million (17 % YoY growth) (Airbnb, 2023b)

3. Bookings: 440 million (14 % YoY growth) (Business of Apps, 2023)
4. Average Daily Rate (ADR): $155 (Airbnb, 2023a)

5. Occupancy Rate: 68 % (Statista, 2023)

. Booking Rate (BR)

Formula: BR= Bookings/Viewsx100

Initial BR For a property with 800 views and 40 bookings: BR=40/800%100 =5 %
With GAN Optimization (5 % increase):

New BR=BR-+(BRx0.05)=5 %+(5 %x0.05)=5.25 %

For the same property with 800 views:

New Bookings=Viewsx New BR/100= 800x 5.25/100= 42 bookings

2. Average Daily Rate (ADR)

Formula: Total Revenue=BookingsxADR

Initial Revenue: Total Revenue=440 million bookingsx$155=%$68.2 billion
With GAN Optimization (5 % increase in bookings):

New Bookings=440 millionx1.05=462 million bookings

H -
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New Total Revenue=462 million bookingsx$155=$71.61 billion
Revenue Growth=$71.61 billion—$68.2 billion=$3.41 billion

3. Revenue per Available Room (RevPAR)

Formula: RevPAR=ADRxOccupancy Rate

Initial RevPAR: RevPAR=$155%68 %=$155%0.68=$105.40
With GAN Optimization (4 % increase in occupancy rate):

New Occupancy Rate=68 %+(68 %x0.04)=70.72 %

New RevPAR=$155%70.72 %=$155%0.7072=$109.62

Increase in RevPAR=$109.62—$105.40=$4.22

Conclusion
Airbnb has a big chance of improving performance and user happiness by optimizing property

descriptions using Generative Adversarial Networks (GANs). An extra $3.41 billion in income
might be generated by increasing annual bookings from 440 million to 462 million with a
conservative 5 % increase in booking rates. Additionally, hosts would receive higher financial
returns as the Revenue per Available Room (RevPAR) increased from $105.40 to $109.62.

Airbnb can establish itself as a pioneer in Al-powered innovation in the hospitality industry by

implementing GANs. However, ethical issues, smooth integration, and high-quality training data
are necessary for this achievement. In conclusion, GAN-optimized descriptions have the potential to
boost Airbnb's competitive edge in the market, increase growth, and enhance customer engagement.
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Goziin mikozlarimin diagnostikasinda polimeraza
zancirvari reaksiyanin istifadasi

Xiilaso

Mogaloda go6ziin mikozlarinin diaqnostikasinda polimeraza zoncirvari reaksiyanin istifadasine
dair qisa molumatlar verilmis va son illor bu problemin 6yronilmasi {izra alds edilon ugurlar vo
tocriibo paylasilmisdir. Polimeraza zoncirvari reaksiya (PZR) hazirda gérmo organinin gdbolok
etiologiyali zodalonmasinin diagnostikasi {iglin hassas vo spesifik test hesab olunur. Hal-hazirda,
birbasa mikroskopik miiayino Vo buynuz qisa materialinin kultivasiyas1 diaqnoz iic¢lin "qizil
standartdir”. Bununla bels, az sayda vo ya canli olmayan goboloklori agkar etmok iigiin siiratli,
hossas, lakin xiisusi testlor tolob olunur. PCR mikotik keratit tiglin diagnostik vasitoa kimi istifads
edildikds bir ¢ox potensial istiinliikloro malikdirGérmo orqanmnin mikotik zodolonmasinin agkar
edilmis klinik xiisusiyyatlori gbzds inkisaf edon spesifik prosesin klinik diagnostikasinin vaxtinda
aparilmasi zamani oftalmologlar liciin mithiim tocriibi ohomiyyat kosb edir. Prosesin lokaliza-
siyasini va gobaloklorin névlarini — gozlarin mikozunun téradicilorini nazars alan oftalmomikozun
kompleks terapiyasinin iglonib hazirlanmis alqoritmi xastoliyin residivlorinin saymni agagi salmaga,
gozlorin mikozu olan xastolorin miialico miiddstlorini qisaltmaga vo geyri-gonastboxs naticalorin
sayini azaltmaga imkan veracokdir.
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Use of Polymerase Chain Reaction in the Diagnosis of Eye Mycoses

Abstract

The article provides brief information on the use of polymerase chain reaction in the diagnostics
of ocular mycoses and shares the successes and experience gained in studying this problem in
recent years. Polymerase chain reaction (PCR) is currently considered a sensitive and specific test
for the diagnosis of fungal etiological lesions of the organ of vision. Currently, direct microscopic
examination and cultivation of corneal material are the “gold standard” for diagnosis. However,
rapid, sensitive, but specific tests are required to detect small numbers of or non-viable fungi. PCR
has many potential advantages when used as a diagnostic tool for mycotic keratitis. The detected
clinical features of mycotic lesions of the organ of vision are of great practical importance for
ophthalmologists in the timely clinical diagnosis of a specific process developing in the eye. The
developed algorithm of complex therapy of ophthalmomycosis, which takes into account the
localization of the process and the types of fungi - the causative agents of mycosis of the eyes, will
allow to reduce the number of relapses of the disease, shorten the treatment period of patients with
myecosis of the eyes, and reduce the number of unsatisfactory outcomes.

Keywords: ocular mycoses, polymerase chain reaction, diagnostics, etiological structure,
fungal keratitis

Giris

Polimeraza zoncirvari reaksiya (PZR) hazirda gérmo orqaninin gobalok etiologiyali zadalon-
mosinin diagnostikasi ti¢iin hassas vo spesifik test hesab olunur (Ahmadikia, 2021, p. 698). Miixtalif
todqiqatlarda gobalok mansali keratito siibho yarandigi hallarda PZR anonavi diagnostika metodlari
ilo miigayiso edilmisdir. PZR ¢ox yiiksok miisbot agkar edilma tezliyino malikdir, bu, xiisusilo
kultural metodun vo ya yaxmanin miksrokopiyasimin monfi naticolorinds daha aydin nazors carpir
(Agayev, 2020, p. 136).

Tadqiqgat

Vorom, HIV / AIDS, xroniki obstruktiv agciyar xostoliyi, bronxial astma vo artan sis xastoliklorin
pandemik yayilmasi diinyada patogen mikotik infeksiyalarinin aparict amillari sayilir (Brown, 2021, p.
49). Lakin g6z mikozlart sayinda artimin baglica sobobi genis spektrli antibakterial vo kortikosteroid
dormanlarin, immun ¢atismazligi voziyystlorinin, uzun miiddotli kateterizasiyanin, infeksion
proseslarin, yatrogen xastaliklorin nazaratsiz istifadosidir (Fan, 2021, p. 1352). Endemik gobalok
infeksiyalarindaki boazi doyisikliklor iglim doyisikliyi, insan yasayis yerlorinin genislonmasi, horokat
rahatligi va shalinin yerdoyismasi ilo alagalondirilo bilor (Gu, 2020, p. 229). Opportunist mikotik
infeksiyalart vo ya yayilmis endemik gobolok infeksiyalari {igiin risk qruplarina transplantasiya
olunmus, toyin olunmus immunosupressiv dormanlar vo Kimyovi terapevtik maddalor, HIV-2
yoluxmus xastalor, erkon dogulmus usaqlar, yashilar vo agir amoliyyat kegiron Xastolor daxildir
(Sitnova, 2023, p. 73). Son bir nega on ilda gobalok xastoliklorinin epidemiologiyasi ¢ox doyissa do,
Aspergillus, Candida, Cryptococcus novlori, Pneumocystis jirovecii, Histoplasma capsulatum va
Mucormycetes kimi endemik dimorfik goboloklor, ciddi mikotik xastaliyinin oksor hallarindan
aktual olan asas gobalok patogenlori olaraq qalir (Subudhi, 2022, p. 1578). Candida albicans
mukoza xastaliyindan, an ¢ox allergik gobalok xastaliklorindon Aspergillus fumigatus vo dori infek-
siyalarindan Trichophyton rubrum, xiisusilo Trichophyton rubrum'dan mosul olan osas agentdir
(Vaidya, 2022, p. 917).

Beloliklo, gozlorin mikozlarinin yaranmasinin va inkisafinin baslangic morhaloalorinds erkon di-
aqnostika vo diizgiin aparilan miialico, miintozom dostokloyici terapiya golocokds belo xostolorin
hayat keyfiyyatini xeyli yaxsilagdirilmasina imkan veracokdir.

Hal-hazirda, birbasa mikroskopik miiayino vo buynuz qisa materialinin kultivasiyasi diaqnoz
iiclin "quzil standartdir" (Wang, 2020, p. 123). Bununla belo, az sayda vo ya canli olmayan
goboloklori agkar etmok iiciin siiratli, hossas, lakin xiisusi testlor tolob olunur. PCR mikotik keratit
iiclin diagnostik vasito kimi istifado edildikdo bir ¢ox potensial iistlinliikloro malikdir (Watson,
2020, p. 43). Rutin bakterial kultura vo hassasligdan basqa, buynuz qisanin qurmtilart gobolok
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kulturasi, kalium hidroksid (KOH) yas preparati, Qram boyasi vo PCR ilo qiymatlondirildi. Buynuz
qisa infeksiyalarma sobab olan biitiin gébalaklor iiclin imumi olan 28S rRNA ardicilligini hodaf
alan primerlordon istifado etmoklo, sorti uygunlasdirmaq figiin ciizi doyisikliklorlo ononovi PCR
texnikasi istifado edilmisdir (Zakirova, 2021, p. 74).

Aparilan todgiqatlar naticasinds miisyyon edilmisdir ki, Baki soharinin ohalisi ti¢lin imumdiinya
tendensiyast — gorma orqaninin patogen gobaloklorlo yiiksok kontaminasiyasi (yoluxmasi) sacCiy-
yavidir: Kisilorin yoluxmasi 45,2 %, qadinlarin — 54,8 % hadisa toskil etmisdir. Digor tendensiya —
miiayino olunanlarin yasinin artmasi ilo onlarin gérmo orqganlarinin patogen gdbaloklorlo konta-
minasiyasinin tezliyinin ¢oxalmasi saciyyovidir — 8,9 £ 2,5 % -don 32,6 £ 4,0 % hadisoya qodor
(x2=23,07; p<0,001) (Ren, Liu, & Wang, 2020).

Gozlorin mikotik zodolonmolorinin etiologiyasi {izro miiayino olunan pasiyentlorin paylanmasi
molumatlar onlart agagidaki qaydada siralamaga imkan verir: gobalok etiologiyast — 71 pasiyentdo
(52,6 £ 4,3 %), gobalok-virus etiologiyast — 29 pasiyentdo (21,5 + 3,6 %; ¢2=28,02; p<0,001),
gobolok-bakterial etiologiyast — 35 pasiyentds (25,9 + 3,8 %; ¥2=20,13; p<0,001) askar edilmisdir.
Toqdim olunmus malumatlar gézlorin monogdbolok zadalonmasinin — 52,6 + 4,3 % pasiyentds (71
nofor) vo gozlorin garisiq gobalok-bakterial zodolonmosinin — 25,9 + 3,8 % pasiyentdo (35 nofor)
ustlinliik togkil etdiyini gosterir. Gozlorin qarisiq gobalok-viruslu zadslonmalari bir qader az qeyde
alinmigdir — 21,5 £ 3,6 % pasiyentds (29 nofor). Etiologiyadan asili olaraq, zodslonmonin sim-
metrikliyino goro pasiyentlorin paylanmasi zamani agkar edilmisdir ki, monogdbalok etiologiyalar
zamant birtorofli proses 29 gozds (60,4 £ 7,0 %), ikitorofli proses 84 gozds (48,2 £ 3,8 %) qeydo
alimmisdir. Qarisiq etiologiyali gobalok-bakterial zodolonmo zamani birtorsfli proses 11 gozds (22,9
+ 2,9 %; x2=71,23; p<0,001), ikitorofli proses 48 gozdo (27,8 £+ 3,4 %; x2=23,57; p<0,001) geydo
alinmisdir. Qaris1q gobolok-viruslu etiologiyali birtorofli proses zamani 8 gozde (16,7 £ 5,4 %;
x2=11,51; p<0,01) vo ikitorofli proses 42 gozds (24,0 £+ 3,2 %; x2=1,85; p>0,05) qeydo alinmisdir.
Yas qruplarindan asili olaraq gozlorin mikozlarinin etiologiyasi lizra pasiyentlorin paylanmasi
zamani askar edilmisdir ki, 5-7 yas qrupunda gobolok-virus etiologiyali (10,3 + 5,8 %) vo
monogobalok etiologiyali (8,9 + 2,5 %) xostoliklor iistiinliik toskil edir. 8-12 yas qrupunda oksor
hallarda mono-gobalak etiologiyali (16,9 + 4,5 %), 11,4 + 5,5 % halda gobalok-bakterial, 10,3 + 5,8
% hallarda gobolok-virus etiologiyali xostoliklor rast golmisdir. 13-18 yas qrupunda gobolok-
bakterial etiologiyali xastaliklor tstiinliik togkil etmis (28,9 + 7,7 %), monogobalak etiologiyali
xastaliklor —18,3 + 4,6 % halda, gobalok-virus etiologiyali xastaliklor 17,2 £ 7,9 % halda rast
golmisdir. 19-35 yas qrupunda xastolyin hor hansi formasi miisahido edilmomisdir. Onlarin rast
galma tezliyi praktik olaraq eynidir: goboalok-bakterial etiologiyali — 25,4 + 7,4 %, mono-gobalok
etiologiyali — 22,5 £ 4,9 % hadiso, goboalok-virus etiologiyalit — 24,1 £ 7,9 % hadiso. 36-55 yas
qrupunda gobolok-virus etiologiyali xastaliklor iistiinliik toskil etmis (38,1 £ 9,0 %), monogdbalok
etiologiyal1 xostoliklor — 32,4 + 5,6 % hadiso, goboalok-bakterial etiologiyali xastaliklor iso 28,6 +
7,7 % hadiso rast galmisdir.

Xastolorin miixtalif qruplarinin xastaliyin agirliq doracasi ilizro dyronilmoasi zamani miisyyan
edilmisdir ki, miiayina olunanlarin birinci qrupunda (yiingiil gedisli) pasiyentlorin say1r 28 nofor
(20,7 £ 3,5 %) toskil etmisdir. Xastaliyin orta agirliq deracasi olan 2-ci qrupda pasiyentlorin say1 62
nofar (45,9 + 4,3 %) toskil etmisdir. Ugiincii milayino qrupunda (agir gedisli) pasiyentlorin say1 45
nofor (33,3 + 4,1 %; p<0,01) toskil etmisdir. Miiayina olunan pasiyentlorin qruplarmin gozlarin
mikozlan ilk dofo askar edilmis 91 pasiyent arasinda xostoliyin agirliq derocesine gors paylan-
masinin tohlili gostormisdir ki, yiingiil gediso malik pasiyentlorin sayr 20 nofor (21,9 + 4,3 %;
p<0,001) olmusdur. Xastaliyin orta agirliq dorocesine malik gedisi olan miiayino edilon soxslorin
grupunda pasiyentlorin say1 43 nofor (47,3 = 5,2 %; p<0,001) toskil etmisdir. Agir gediso malik
miiayine olunanlarin ii¢ilincii qrupunda pasiyentlorin sayr 28 nafor (30,8 + 4,8 %; p<0,001) toskil
etmisdir. Belolikla, todgiqatlarimizin molumatlart ohali arasinda gozlorin mikozlarinin getdikco
artan tibbi-sosial shomiyyot dasidigini tosdigloyir. Ona goéra do gozlorin mikozlart olan xastolora
xiisusilogdirilmis oftalmoloji yardimin gdstorilmasi, yoni doqiq, vaxtinda diagnostikanin, xostoliyin
formalarinin va agirliq deracaesinin hartorafli klinik diferensiasiyasi, hamginin kompleks terapiyanin
aparilmasi vacibdir.
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Natica

GoOrmo orqganinin mikotik zodslonmasinin agkar edilmis klinik x{isusiyyatlori gézdos inkisaf edon
spesifik prosesin klinik diagnostikasinin vaxtinda aparilmasi zamani oftalmologlar {i¢iin miihiim
tocriibi ohomiyyet kasb edir. Prosesin lokalizasiyasini vo gdbaloklorin novlarini — gdzlorin miko-
zunun toradicilorini nazars alan oftalmomikozun kompleks terapiyasinin islonib hazirlanmis alqo-
ritmi xostoliyin residivlorinin saymi asagr salmaga, gozlorin mikozu olan xostslorin miialico
miiddotlorini qisaltmaga vo qeyri-qonastboxs naticolorin saymi azaltmaga imkan veracokdir. Oftal-
momikozun diagnostikasinin vo miialicaesinin toklif edilmis alqoritmini ambulator vo stasionar
soraitlords totbiq etmok olar. Bu baximdan toqdim olunmus molumatlarda xastaliyin diagnostika-
sin1, miialicosini vo profilaktikasini tokmillogdirmok {igiin oftalmomikozlar zamani klinik miiayins-
lorin aparilmasi imkani doyorlondirilmisdir.
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Xastaxanadaxili infeksiyalar va antibiotiklara davamhihq

Xiilasa

Son onillikde yoluxucu patologiyanin artmasi fonunda xastoliklor getdikco opportunist mikro-
orqanizmlarls slagalondirilir vo ¢ox vaxt uzanan va ya xroniki xarakter alir. Belo Ki, Xostoxanadaxili
infeksiyalar (XDI) xostoliyin gedisini agirlasdirmagla barabar miialiconin effektivliyini azaldir, ham
do Xastalarin stasionarda ¢arpayi giinlorini artirir ki, bu da maliyya Xarclarinin dofalorlo artmasina
gotirib ¢ixarir. Xostoxanadaxili infeksiyalar diinyanin biitiin klinikalarinda global tibbi problem
olaraq holo do tam hollini tapmamugdir. Biitiin bunlarla barabar XDI bazon elo agirlasmalara sobob
olur ki, buda xostalorin hoyatinda ciddi tohliiko yaradir vo ¢ox vaxt 6liimlo noticalonir. Hal-hazirda
yalniz rinosiniizit, sistit, bronxit, pnevmoniya kimi "klassik" infeksiyalar deyil, hom do artrit,
spondilit, aterosklerotik 1dvhalorin inkisafi, mado xorasi1 va bagqalar1 yoluxucu agentlo six baglhdir.

Acar sozlar: xastoxanadaxili infeksiyalar, antibiotiklor, p-laktamaz, Qram-miisbat bakteriyalar,
Qram-moanfi bakteriyalar
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Nosocomial Infections and Antibiotic Resistance

Abstract

In recent decades, against the backdrop of an increase in infectious pathology, diseases are
increasingly associated with opportunistic microorganisms and often take on a protracted or chronic
nature. Thus, hospital-acquired infections (HAIs) aggravate the course of the disease, reduce the
effectiveness of treatment, increase the number of days patients stay in the hospital, which leads to a
multiple increase in financial costs. Nosocomial infections have still not been fully resolved as a
global medical problem in all clinics around the world. Currently, not only “classical” infections,
such as rhinosinusitis, cystitis, bronchitis, pneumonia, but also arthritis, spondylitis, the
development of atherosclerotic plaques, gastric ulcer and others are closely associated with the
infectious pathogen.

Keywords: nosocomial infections, antibiotics, [-lactamases, Gram-positive bacteria, Gram-
negative bacteria

Giris

Son onillikds, yoluxucu patologiyanin artmasi fonunda xastoliklor getdikco opportunist mikro-
orqanizmlorls alagalondirilir vo ¢ox vaxt uzanan va ya xroniki xarakter alir. Belo ki, xostoxanadaxili
infeksiyalar (XDI) xostoliyin gedisini agirlasdirmagla borabor miialicanin effektivliyini azaldir, hom
do Xostalorin stasionarda ¢arpay1 giinlorini artirir ki, bu da maliyya xarclorinin dofolorlo artmasina
gotirib ¢ixarir. Xostoxanadaxili infeksiyalar diinyanin biitiin klinikalarinda qlobal tibbi problem
olaraq hola do tam hollini tapmamugdir. Biitiin bunlarla barabar XDI bazon elo agirlasmalara sobab
olur ki, buda xastalorin hoyatinda ciddi tohliika yaradir va ¢ox vaxt 6liimla naticalonir. Hal-hazirda
yalniz rinosiniizit, sistit, bronxit, pnevmoniya kimi "klassik" infeksiyalar deyil, hom do artrit,
spondilit, aterosklerotik 16vhalarin inkisafi, mads xoras1 vo basqalar1 yoluxucu agentls six baglidir
(Sikora & Zahra, 2024; Tchouaket, Beogo, & Sia, 2020; Gordinskaya, Boriskina, & Kryazhev, 2021).

Umumdiinya Sohiyys Toskilatinin (UST) verdiyi malumata géra, Xastoxanadaxili infeksiyaya
hor 100 xasto grupundan 7-si inkisaf etmis 6lkalordon, 10-u iss inkisaf etmokds olan regionlardan
stibhali bilinir (WHO: Department of Communicable Disease Surveillance and Response WHO Global
Strategy for Containment of Antimicrobial Resistance, 2023).

UST-nin 2010-cu il molumatina géra, Rusiyada XDI ilo illik xastolonmonin 2.5 min-a catdig
ehtimal edilir. Digor molumatlarda iso ABS-do ildo XDi-dan éliimiin sayr 80000, Avropa 6lkalo-
rinda 40000 nofora godor ¢atir. XDI hazirda ¢oxprofilli klinikalarda 6liimiin osas seboblorindon biri
olub, daha ¢ox reanimasiya, neonatologiya, corrahi sdbolords agir voziyyotdo olan xastolor arasinda
rast galinir (Nathan, 2003).

Xastoxana daxili infeksiyalarin etioloji amillori ¢ox vaxt tibb miiassisalorinds yayilmig sorti
patogen mikroorganizmlorin stammlari olub antimikrob preparatlara, antiseptiklors, dezinfektant-
lara vo fiziki amillars qars1 yiiksok davamliliga malik olur. Bels ki, antibiotiklorin ¢oxprofilli klini-
kalarda noazarastsiz, bakterioloji miiayinonin cavabina asaslanmadan genis totbiqi rezistent mikro-
organizmlorin seleksiyasina sabab olur. Bazi mislliflorinin fikrinco, nosokomial infeksiya tacili yar-
dima daxil olan sohiyys hallarinin 5-10 %-ni toskil edir. infeksiyalarin inkisafinda miixtolif risk
faktorlar1 arasinda Staphylococcus aureus on genis yayilanidir (Global burden of bacterial anti-
microbial resistance in 2019: a systematic analysis; WHO: Department of Communicable Disease
Surveillance and Response WHO Global Strategy for Containment of Antimicrobial Resistance, 2023).

Tadgiqgat

Xostoxanadaxili infeksiyalarn (XDI) yayilmasi xostoxanalarda olan miixtolif bakteriyalarla
olagolondirilir. Bu infeksiyalar ekstremal soraitdo Xastalonma va 6liimla naticalonir. Antibiotiklora
qarsi miigavimotdon sonra yaranan nosokomial infeksiyalar Yaxin Sorq olkslorinds ciddi xasto-
lonma va 6liima sabab olan problemdir. ©dobiyyat molumatlarinda Yaxin Sarq 6lkalorinds nozo-
komial infeksiyalarin vo antibiotiklora garst miigavimatin yayilmasi ilo bagli mithiim molumatlar
¢ixarmagq tg¢iin miivafiq tadgigatlardan istifads edilmisdir. Bu icmal magalods Yaxin Sarqds an g¢ox
bildirilon nozokomial infeksiyalar — gan dovrani infeksiyalari (BSI) (50 %) va corrahi saho
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infeksiyalar1 (50%) vo sidik yollarmnn infeksiyalaridir (IYE) (Sikora & Zahra, 2024; Parmanik, Das,
& Kar, 2022; Nimer, 2022).

Xostoliklora Nozarot Moarkazi (CDC) ilo Milli Sohiyys Tohliikosizliyi Sobokasinae gors,
Xastoxanadaxili infeksiyalar, imumiyyatla, klinik vo bioloji meyarlara asason miiayyan edilon
infeksiya yerindon asili olaraq 13 ndva tosnif edilir: carrahi amoliyyatdan sonra yaranan infek-
siyalar, tonoffiis yollarinin infeksiyalari, qan dévrani infeksiyalari, nosokomial gobalok infeksiya-
lar1, sidik yollarinin infeksiyalari, morkazi sinir sistemi infeksiyalari, bakterial va viral pnevmoniya
Vo s. qarsilasmislar (Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis;
Parmanik, Das, & Kar, 2022; Diaz Caballero, Wheatley, & Kapel, 2023)

Odabiyyat molumatlarinda qgeyd edilir ki, yoluxucu materialin mévcudlugu vo yayilmasi bu
infeksiyalarin basqa bir miithiim sobabidir. Bu név infeksiya amaliyyat zamani ya endogen, ya da
ekzogen yolla amoliyyat yerindon oldo edilir. Nazokomial infeksiyalar iimumiyyatlo bakteriya,
goboalok, virus vo parazitlor torofindon téradilir. ©On ¢ox inkisaf edon stammlara asagidakilar da-
xildir: koaqulaz neqgativ stafilokokklar, metisillino davamli Staphylococcus aureus (MRSA),
enterokok Vo s. Infeksiyalarin yayilmasina on ¢ox sobob antimikrob preparatlara davamli stamm-
lardir. Bazi miialliflor vankomisino davamli enterokokku (VRE) xoStoxana miihitindo an tohliikoali
infeksiya kimi qgeyd edirlor (Sanz-Garcia et al., 2021). Yaxin Sorq Olkalorinds aparilmis digor
coxmarkazli miisahido todgiqati ABS vo Avstraliya ilo miiqayisado xiisusilo markazi Xatt ilo olagali
qan axi infeksiyalarmin daha ¢ox oldugunu bildirdi. ©n ¢ox yayilmis mikroorqanizmlor Qram-
miisbat bakteriyalar (55,2 %), o climlodan koaqulaz-manfi S.cocci 31 %, S.aureus 14 %, Qram-
monfi bakteriyalar infeksiyanin toradicisi kimi, K.pnevmoniae (8 %), E.coli 7 %, P.aeruginosa 5
% vo Enterobacter spp. 3% tistiinliik togkil edir (Pranita et al., 2023; Akova, 2016; Nimer, 2022).

Bu ciir infeksiyalarin inkisafina, adoton, komok edon digor timumi risk faktorlari: fordi, yas,
boyrok catismazligr kimi xroniki xastaliklor, badxassali sis, QICS ilo birlikda Xor¢ong, asagi immun
status, leykemiya va s. Bundan basqa, terapevtik prosedurlar, endoskopik miiayinalor, ventilyasiya,
intubasiya, corrahi prosedurlar vo Kkateterizasiyalar nazokomial infeksiyalarin digar sobobloridir.
Bununla belo, hava-damci yolu va nogliyyat vasitosi ilo 6tiiriilma bu infeksiyalar {igiin kritik yerlor
kimi miioyyon edilir. Digor saholoro asagi tonoaffiis yollarinin infeksiyalari, gan dovrani infek-
siyalari, carrahi miidaxilo infeksiyalari, yumsaq toxuma infeksiyalari, gastroenterit, sidik yollarinin
infeksiyalar1 vo s. daxildir (Divatia, Pulinilkunnathil & Myatra, 2020; Nimer, 2022).

Bozi miialliflorin todqigatlar1 gostorir ki, Iranda agiq iirok omoliyyat: kegiron 6000 Xosto
arasinda toxminan 135 Xosto xoStoxanadaxili infeksiyalara yoluxmusdur. Bu nazokomial infeksi-
yalar zaman istirak edon asas patogenlor E.coli, Klebsiella spp. vo miivafiq olaraqe S.aureus-dir.
E.coli asasan imipenemoa (23,3 %), Klebsiella spp. gentamisina (38,5) va S.aureus ko-trimoksazola
davamlidir (54,2 %) (Nimer, 2022).

ESKAPE (Enterococcus faecium-un akronimlori, Staphylococcus aureus, K. pneumoniae,
Acinetobacter baumannii, P.aeruginosa vo Enterobacter spp.) vo TOTEM (TOp TEn miigavimatli
mikroorganizmlor) hazirda on aktual multidrug-resistent insan patogenlarino daxildir. P.aeruginosa
infeksiyalar1 tez-tez aminoglikozidlorlo, xiisusilo tobramisinla, eloco do sefalosporinlarlo va ya B-
laktam/B-laktamaza-inhibitor birlosmalori ilo, mosalon, piperacillin/tazobactam vo ya ceftazidi-
me/avibactam ilo miialico olunur.

Bundan basqa, fliioroxinolonlar (ciprofloxacin), polimiksinlor, fosfomisin, aztreonam vo kar-
bapenemloar do se¢im antibiotikloridir. Bu istifads infeksiyanin xiisusiyystlorindon asilidir. Bu pato-
genin boazi antibiotiklora geyd olunan daxili miiqavimati bir ¢oxlarini imipenem/relebactam kimi f-
laktam inhibitorlarinin axtarisina macbur etmisdir. Xiisusi problem xostoxanalarda, eloco do icma
miihitindo, yalmz biitiin B-laktam antibiotiklorino deyil, hom do digor sinif dormanlarina qarsi
miiqavimat gostoran sefoksitine davamli koaqulaz-monfi stafilokoklarin klinik izolatlarinin yayil-
masidir (Bassetti et al., 2018; Fraile-Ribot et al., 2020).

Hal-hazirda ¢oxlu sayda infeksion proseslor fermentlosdirilmayan Qram-monfi bakteriyalarin
olmasi ilo slagadardir.
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Belaliklo, Pseudomonas aeruginosa vo Acinetobacter baumannii ¢ox vaxt yara infeksiyasinin
etioloji amili, hamg¢inin sidik yollarinin vo bagirsaqlarin infeksion proseslorinin amilidir (Tapal'skiy
et al., 2020; Gordinskaya, Boriskina, & Kryazhev, 2021).

Belo patogenlorin fenotipi miixtalif B-laktamazlarin, o ciimlodon metallokarbapenemazlarin
istirak1 ilo ¢ox davamli stammlardir. Enterobakteriyalar arasinda Klebsiella pneumoniae tistiinliik
toskil edir; yuxart vo asagi tonoffiis yollarinin infeksiyalari, sidik yolu infeksiyalarinda, iirok
carrahiyyasi, neyrocarrahiyys va reanimasiya sobalorinds tacrid olunur (Gupta et al., 2013; Boucher,
Talbot, & Benjamin, 2013).

Amerika Infeksion Xostaliklor Comiyyati (2023) antimikrob-rezident Qram maenfi infeksiyalarin
miialicasi ilo bagli miiasir rohborlik sonadinds genis spektrli p-laktamazanin omolo gatirdiyi
infeksiyalara diqgst yetirir (Enterobacterales, AmpC pB-laktamaza istehsal edon Enterobacterales,
carbapenemoa-resistent ~ Enterobacterales, = multidrug-resistant ~ Pseudomonas  aeruginosa,
carbapenemo-resistent Acinetobacter baumannii vo Stenotrophomonas maltophilia). Bu patogen-
lorin ¢oxu CDC tarafindan tacili vo ya ciddi tohliikali infeksiyalar kimi toyin edilmisdir. CDC CRE
(karbapenem rezistent enterobacterales) iizvlorini on az1 tok karbapenem antibiotikino davamli voya
karbapenemaza fermenti hasil edonlori miioyyon edir (Global burden of bacterial antimicrobial
resistance in 2019: a systematic analysis; Pranita et al., 2023; Moellering, 2011).

Multidrug-resistant (MDR)-P. Aeruginosa hossasligi gozlonilon 3antibiotik sinfindon (peni-
sillinlor, sefalosporinlar, fluorxinolonlar, aminoqlikozidlor vo karbapenemlor) on az1 bir antibiotiko
davamli olmasi kimi miioyyonlosdirilib. Asagida P.aeruginosa davamli oldugu antibiotiklor tosnif
olunur: piperacillin-tazobactam, ceftazidime, cefepime, aztreonam, meropenem, imipenem-
cilastatin, ciprofloxacin vo levofloxacin. ESBL-lor oksor penisillinlori, sefalosporinlori vo
aztreonamlar1 horokotsiz edon fermentlordir. EBSL-E imumiyyotlo karbapenemlora garsit meyilli
qalir (European Centre for Disease Prevention and Control Communication from the Commission to
the European Parliament and the Council. Action plan against the rising threats from Antimicrobial
Resistance, 2013).

ESBL-lor qeyri-pB-laktam agentlorini (mos., ciprofloxacin, trimetoprim-sulfamethoxazole,
gentamisin) aktivlogdirmirlor. Lakin ESBL genlorini dasiyan orqanizmlor ¢cox vaxt genlordo olavo
genlor vo ya mutasiyalar saxlayirlar ki, bu da genis antibiotikloro garst miigavimati vasitogi edir.
AmpC B-laktmas bir sira Enterobacterales vo gliikkoza geyri-lizvi Qram-monfi orqanizmlor toro-
findon bazal soviyyado istehsal olunan B-laktamaza fermentloridir. Onlarin osas funksiyasi hiiceyro
divarinin emalina komak etmokdir. AmpC B-laktamlar bir sira B-laktam agentlorini hidroliz etmok
qabiliyyatino malikdir (Global burden of bacterial antimicrobial resistance in 2019: a systematic
analysis; Jabes, 2011; Chew et al., 2023).

Natica
Miixtolif xostoxanalarla alagali sahiyys infeksiyalart global miqyasda yayilmasidir vo bu, sag-
lamliq tig¢tin moanfi tasirlara sabab olur.
Bu infeksiyalarin sohiyya xidmotinin keyfiyyatino manfi tosir gostororok miixtalif problemlorin
inkisafina sobob olur. Xastoxana daxili infeksiyalarin yayilmasi ilo bagl patoloji biliklar bu infek-
siyalarin yayilmasina noazarot etmays komok edo bilor.
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Quba-Xac¢cmaz bolgasinds miisahida olunan zararvericilor

Xiilasa

Quba-Xag¢maz bolgasindaki zararvericilorin miisahidasi yalniz yerli kond tasarriifati vo baggiliq
ticiin deyil, imumiyyatls, regional ekosistem tii¢lin do shamiyyatlidir. Bu bolgadoki miisbat iglim
soraiti vo torpaq resurslar1 kond tosorriifatinin inkisafi iigiin olverislidir, lakin eyni zamanda miixtalif
zararvericilorin do meydana goalmosine sobob olur. Bu zararvericilor kond tosarriifati mohsullarina
ciddi tohliikke yaratmaqla yanasi, bitki saglamligt vo mohsulun keyfiyyoti tizorindo monfi tosir
gostorir. Arasdirmalarda on ¢ox rast golinon zararvericilorin ndvlori miioyyon edilmisdir vo onlarin
bitkilor lizerinde yaratdigi ziyanlar tohlil olunmusdur. ©n ¢ox rast golinon zararvericilor arasinda
armud bagacigi, alma bitkisino tosir edon novlor vo miixtalif hosoratlar yer alir. Bu névler hom
bitkilorin yarpaqlarina, hom do meyvaloring ziyan vuraraq mohsul itkilarine sabab olur. Bioekoloji
todqiqatlar bu zorarvericilorin yayilma arealimi vo ekosistemo verdiyi tosirlori otrafli gokildo
Oyronmays imkan verib. Zorarvericilorin foaliyystini basa diismok, onlarin bioloji xiisusiyyastlorini
tohlil etmok vo yayilma miihitini miioyyon etmok miibarizo todbirlorinin daha somarali totbiqino
komok edir.

Acgar sozlor: zorarvericilor, Quba-Xagmaz, bioekoloji xiisusiyyatlor, kand tasarriifati, aqrotex-
niki tadbirlor, pestisidlar, meyva bitkilori, miibariza iisullari, ekosistem, tadqiqat
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Pests Observed in the Guba-Khachmaz Region

Abstract

Observation of pests in the Quba-Khachmaz region is important not only for local agriculture
and horticulture, but also for the regional ecosystem in general. The favorable climatic conditions
and soil resources in this region are favorable for the development of agriculture, but at the same
time they cause the emergence of various pests. These pests, in addition to posing a serious threat to
agricultural products, have a negative impact on plant health and product quality. The studies
identified the most common types of pests and analyzed the damage they cause to plants. The most
common pests include pear stem borers, species affecting apple plants, and various insects. These
species cause crop losses by damaging both the leaves and fruits of plants. Bioecological studies
have allowed us to study in detail the distribution area of these pests and their effects on the
ecosystem. Understanding the activity of pests, analyzing their biological characteristics and
determining the distribution environment helps to implement control measures more effectively.
Studies on pest control methods have investigated the effectiveness of the use of pesticides and the
application of alternative control methods (agrotechnical measures, biological control).

Keywords: pests, Guba-Khachmaz, bioecological characteristics, agriculture, agrotechnical
measures, pesticides, fruit plants, control methods, ecosystem, research
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Giris

Quba-Xagmaz bolgasi Azorbaycanin simal-sorq hissasindo yerloson vo kond tesarriifati ilo
mosgul olan orazilordon biridir. Bu bdlgo xiisusilo meyvagilik sahoasindo genis imkanlara malikdir
Vo orazinin zongin torpaq-iglim soraiti miixtalif meyvo bitkilorinin yetisdirilmosine olverisli sorait
yaradir. Lakin bu zongin kond tosorriifat1 resurslar1 eyni zamanda miixtolif zorarvericilorin meydana
galmasing sobab olur. Zararvericilor bu meyva bitkilorinin saglamligin1 vo moahsul verimini manfi
tosir edorok kond tosorriifat1 istehsalina ciddi ziyan vurur. Bu sobobdon zararvericilorlo miibarizo
movzusu bu bolgodoki aqrar inkisafin miithiim maosslolorindon biridir. Zararvericilorin foaliyyati
yalniz mohsul itkilorino sobob olmagla kifaystlonmir, hom do ekosistemin tarazligini pozur,
miixtolif bioloji prosesloro monfi tosir gostorir vo kond tosorriifati saholorinin golocok inkisafina
mane ola bilor (©hmadov, 2020).

I9dabiyyat icmal

Xirnik bitkisinin mohsuldarligi vo meyvalorin kimyoavi torkib gostoricilorine, corgo arasinin
saxlanmast sisteminin tosiri (Mommadov, Hasonov, 2010, s. 50-56). Bu arasdirmada xirnik bitki-
sinin mohsuldarlig1 vo meyvalarinin kimyavi torkib gdstericilorinin corgs arasinin saxlanma siste-
mina tosiri tohlil edilmisdir (Mommoadov, Hasonov, 2011, s. 256-259). Budama prosesinin xirnik
bitkisinin mohsuldarligina tosiri bu arasdirmanin osas moévzusudur. Budama, bitkilorin inkisafini
yonlondirmak vo onlarin mohsuldarligint artirmaq ti¢lin miihiim aqrotexniki todbir hesab edilir
(Gasanov, 2015, s. 12-13). Bu moaqals, Sorq xurmasinin istehsali ilo bagl iqtisadi qiymotlondirmo
masalalarini ohato edir. Sorq xurmasi istehsalinin igtisadi cohatdon somaraliliyini tohlil eden bu is,
meyva istehsalinin golir vo xorclor baximindan qiymatlondirilmasini toqdim edir (Hasonov, 2016, s.
66-69). Bu todqgigatda corgo arasinin saxlanmasinin Sorq xurmasinin inkisafina vo mohsuldarligina
tosiri arasdirilmigdir (Hosonov, 2016, s. 151-152). Bu arasdirmada, Sorq xurmasi bagi tocriibo
sahasinin torpaginin su-fiziki xiisusiyyatloring, o climlodan corgo arasi torpagin saxlanma sisteminin
tosiring diqqat yetirilmisdir.

Material vo metod

Todqiqatin aparilmasi iiciin istifado olunan material vo metodlar, aragdirmanin mogsodlorino
catmaq vo naticolorinin doqgigliyini tomin etmok baximindan miihiim ohomiyyat kosb edir. Bu
bolmado Quba-Xagmaz bolgasindaki zararvericilorin bioekoloji xiisusiyyatlorini arasdirmaq v bu
zararvericilora qars1 totbiq olunan miibarizs tsullarinin effektivliyini qiymatlondirmak iiciin totbiq
olunan materiallar, metodlar vo tadqigatin gedisati barodo molumat verilocokdir (Quliyev, 2019, s.
33-42). Todgigatin material bazasi, bolgonin tobii vo aqroekosistem goraiti nozoro alinaraq
secilmigdir. Bu mogsadlo, tadqgiqatin aparilacagi saholor, xiisusilo meyva baglar1 vo kond tesarriifati
saholori kimi zorarvericilorin on ¢ox rast golinon orazilor se¢ilmisdir. Homginin segilon arazilorin
iglim vo torpaq soraiti bu todqiqatin keyfiyyotino miisbat tosir gostorocokdir. Bu bdlgodoki
zararvericilorin nov torkibi, yayilma areali vo tosir etdiyi bitkilor diggetle dyronilmisdir. Metod
olaraq, bir ne¢o forqli yanasma totbiq edilmigdir (Mommadov, 2018, s. 45-55).

Cadval 1
Zorarverici novloari va verim uzorinda tasiri

Zararverici novlori Tasir edilon bitki Verlm.uzerlnda Z3rar novii
tasir (%)
Armud bagagigi Armud 30 Yarpaglara vo meyvalors ziyan
Alma itkisi bocoyi Alma 20 Meyvalors ziyan
Alma bocayi Alma 25 Meyvalors ziyan
Yarpaglarin ¢okilmosi Meyva bitkilori 15 Yarpaglara ziyan
Afidlor Meyva bitkilori 10 Yarpaqlara vo siro ziyan

Mbonba: Hosonov, F. S. (2016). Sorq xurmasi bagi tocriibs sahosi torpaginin su-fiziki
xiisusiyyotino, corgo arasi torpagin saxlanmasi sisteminin tosiri. Azarbaycan Aqrar Elm jurnali, 4,
151-152.
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Quba-Xa¢maz bolgasindoki kond tosarriifati saholorinds mohsulun azalmasina sobab olan osas
zararvericilor arasinda armud bagacigi, alma itkisi bocayi, alma bocayi, yapraq ¢okilmasi vo afidlor
yer alir. Bu zorarvericilor bitkilorin inkisafin1 pozur vo mohsul itkilorine, keyfiyyotin azalmasina
sobab olur. Masoalon, armud bagacigi bitkinin yarpaglarina vo meyvalorino ziyan vuraraq mohsulun
verimini 30 % azaldir (9sadov, 2016). Alma itkisi bocoyi vo alma bdcoyi iso meyvalarin
keyfiyyotini pislogdirir vo mohsul verimini 20 %-25 % azaldir. Yapraq c¢okilmosi bitkinin
fotosintezini ongoalloyorak 15 %-lik mohsul itkisino sabab olur, afidlor iso bitkilorin siresini udur vo
10 % mohsul azaldir. Bu zorarvericilorlo miibarize, kond tesarriifatinin mohsuldarligini artirmag
ticiin vacibdir (Hasanov, 2017, s. 62-70).

Cadval 2
Bioloji Miibarizo Metodlar1 vo Tosirliliyi
Miibarizo metodu Hoadoaf zararverici Tasirlik (%) Mogsad (USD/Ha)
Yirtict hogoratlar Afidlor, Armud Bagacig1 70 50
Parazitar Vospsilor Alma itkisi bocayi 85 60
Faydali Nematodlar Kok Nematodlari 60 45
Bacillus thuringiensis Alma Bocayi 75 100

Mbonba: Hasonov, F.S. (2016). Corgo arasinin saxlanmasinin Sorq xurmasinin inkisaf vo
mohsuldarligina tosiri. AMEA, Ganca bolmasi, Xobarlaor macmuasi, 111 (65), 66-69.

Bu metodlar ekosistemi qoruyur vo bitkilorin saglam inkisafin1 tomin edir. Yirtic1 hogoratlar,
parazitar vospsilor, faydali nematodlar vo Bacillus thuringiensis kimi bioloji maddslor zoror-
vericilora qars1 totbiq edilir. Yirtict hogoratlar afidlor vo armud bagacigr kimi zororvericilorin
populyasiyasini 70 %-o qodor azaldir. Parazitar vospsilor, alma itkisi bocoyi vo alma bocayi ilo
miibarizads effektivdir va 85 % tasirli olur. Faydali nematodlar kok zararvericilorinin sayini 60 %-9
qoder azaldir, Bacillus thuringiensis iso 75 %-lik tosir gostorir. Bu metodlar, otraf miihito ziyan
vurmadan mohsul itkilorini azaldir va ekoloji problemlori aradan qaldirir (Ismayilov, 2020, s. 33-
42).

Notica

Zararvericilorlo miibarizo, Quba-Xa¢cmaz bolgosindo kond tosarriifati vo bageiliq sahslorinin
davamli inkisafi vo mohsul veriminin artirilmasi baximindan miihiim ohoamiyyet kosb edir. Bu
todqgiqatda bolgodoki asas zararvericilorin bioloji vo ekoloji xiisusiyyatlori dyronilmis, homginin bu
zararvericilora qarsi tatbiq olunan miibarize tisullarinin effektivliyi qiymatlondirilmisdir. Miisahido
edilon zorarvericilor arasinda armud bagacigi, alma itkisi bocayi, alma bdcayi vo afidlor 6n planda
olmus, bu zararvericilorin mahsul verimino v bitkilorin saglamligina ciddi tosir gostordiyi molum
olmugdur. Todqgigat noticolorino asason, bioloji miibarizo metodlari, hom ekologiya baximindan
daha tobii vo davamli yanagmalar toklif edir, hom do zararvericilorin populyasiyasini effektiv
sokilds idara etmoyo komok edir. Yirtic1 hosoratlar, parazitar vaspsilor vo faydali nematodlar kimi
bioloji vasitalar, pestisidlors alternativ olaraq genis sokilds istifads edils biler.
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Fiber optik rabits dtiiriilmasi texnologiyasinin xiisusiyyatlori

Xiilasd

Miiasir rabito sistemlorindo yiiksok siiratli molumat Gtiiriilmasi vo genis bant genigliyi tomin
edon fiber optik rabito texnologiyasi miithiim shomiyyst dasiyir. Bu texnologiya, isiq signallarini
istifado edarok molumatlar1 Gtiiriir, bu da elektrik signallarina nisbaton daha az itki va zaiflosmaya
sobab olur. Fiber optik kabellor elektromaqnit miidaxilalorine garsi daha davamlidir, bu da daha
stabil va etibarli alages tomin edir. Yiiksok siirat, genis bant vo asag1 gecikmo ilo daha siiratli inter-
net, videokonfranslar, bulud xidmotlori vo tibbi molumat miibadilosi kimi sahslords genis totbiq
sahosi tapir. Fiber optik texnologiya homginin malumat tohliikkesizliyini artirir vo uzun mosafaloro
molumat Otliriilmosini asanlagdirir.

Acar sozlar: fiber optik rabita, malumat otiiriilmasi, tohliikasizlik, yiiksok siirat, fiber optik
kabellor, isiq signallari, informasiya texnologiyalari, geniszolaql rabita, fiber optik sabakalar
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Features of Fiber Optic Communication Transmission Technology

Abstract

Fiber optic communication technology plays a crucial role in modern communication systems
by enabling high-speed data transmission and broad bandwidth. This technology transmits data
using light signals, which results in less loss and attenuation compared to electrical signals. Fiber
optic cables are more resistant to electromagnetic interference, providing more stable and reliable
connections. With high speed, broad bandwidth, and low latency, it has wide applications in areas
such as faster internet, videoconferencing, cloud services, and medical data exchange. Fiber optic
technology also enhances data security and facilitates long-distance data transmission.
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Giris

Fiber optik rabito otiiriilmasi texnologiyast miiasir rabito sistemlarinds avozolunmaz bir yer
tutur vo informasiya comiyyatinin inkisafinda miihim rol oynayir. Bu texnologiyanin on osas
xiisusiyyatlori arasinda yiiksok bant genisliyi, az itki vo zoiflosmo, otraf miihito davamliliq, yiiksok
tohliikasizlik va siirat, eloca da yiingiil va kigik 6l¢iilii olmasi 6n plana ¢ixir. Birincisi, fiber optik
sistemlor genis bant genisliyi toklif edir ki, bu da boyiikk malumat hacminin siiratlo 6tiirtilmasineg
imkan verir. Internet istifadogilarinin vo miiassisalorin taloblorina cavab vermak iigiin miiasir rabita
sobakalarinds bu xiisusiyyat son daraco vacibdir. Yiiksok siirat Vo genis bant genisliyi, videokon-
franslar, bulud xidmatlori va digar genis molumat miibadilasi talob edan tatbiglorin daha keyfiyyatli
islomasini tomin edir. Ikincisi, fiber optik kabellor elektrik signallarindan istifade etmodiyi {iciin
xarici elektromaqnit miidaxilalorindan va interferensiyalardan qorunur. Bu xiisusiyyat onlarin daha
stabil vo etibarli islomasini tomin edir, belaliklo malumat 6tiiriilmoasi zamani bas vera bilocok xotalar
minimuma endirilir. Ayrica, fiber optik kabellarin signal zaifliyi vo itmasi ¢ox asagidir, bu da uzun
mosafoloro molumat Gtiiriilmosini  asanlasdirir. Fiber optik texnologiyanin bir diger miihiim
Ustlinliiyli iso molumatlarin yiiksok tohliikesizliyidir. Elektrik signali istifado olunmadigi ti¢lin
kasilmalor vo ya miidaxilalor ¢ox nadirdir, bu da molumatlarin miidaxiloden gorunmasini tamin
edir. Homginin, bu texnologiya optik vo ya mis kabellorlo miiqayisado daha az fiziki yer tutarag
yiingiil vo sarfali qurasdirma imkanlari yaradir (Quliyev, 2011).

Tadqiqgat

Fiber optik rabito texnologiyasi, digor molumat 6tiirma metodlarina nisboton bir sira mithiim
istlinliikloro malikdir. Bu tstiinliiklor onun miixtolif sahalordo genis totbiq edilmasine sabab olur.
Fiber optik texnologiyanin on boyiik stiinliiklorindon biri onun molumatlar1 ¢ox yiiksok siiratlo
otiirmoa qabiliyyatidir. Fiber optik kabellor saniyads gigabitlor, hotta terabitlor hacminds malumat
otiira bilir. Bu, anonavi mis kabellardon ¢ox daha siiratlidir. Fiber optik sobakalor ¢ox yiiksok bant
genisliyini dostokloyir, bu da internet vo digor xidmatlor ii¢iin daha siiratli slago vo daha ¢ox mo-
lumat otiirtilmasini tomin edir. Onun golocok inkisafi informasiya texnologiyalari, telekommu-
nikasiya vo digor sahslordo yeni imkanlar yaradir. Mohz yuxarida gostorilon xiisusiyyatlora goroa
fiber optik rabito otiirlilmoasi texnologiyast miixtolif saholordo genis istifado olunur. Fiber optik
rabito texnologiyasi, molumatlarin isiq signallari ilo 6tiirtilmasi prinsipina asaslanir. Bu texnologiya,
optic liflordan istifado edorok molumatlar: yiiksok siiratlo vo uzun masafalors 6tiirmoya imkan verir.
Fiber optik kabellor isiq signallarini kegirorak, elektrik signallarinin garsisinda olan konar tosirlora
(masalon, elektromagqnit qarisiqligl) qarst daha davamlidirlar vo ¢ox yiiksok bant genisliyi tomin
edirlor. Fiber optik rabito texnologiyasi, optik liflorin i¢orisindoki isiq signallarini istifado edarok
molumatlar1 &tiiriir. Is1q signallar, elektrik signallarinin garsisinda olan bozi monfi tosirlorden
(elektromaqnit miidaxilesi kimi) daha az tosirlonir vo yiiksok siirat tomin edir. Bu texnologiya,
isigin total daxili oks etmo (total internal reflection) prinsipi ilo iso diisiir. Yoni isiq siialart fiber
optik lifin igarisinds qalir va uzaq masafalors 6tiiriiliir (Hasanov, Olizads, 2010).

Fiber optik texnologiyasinin bir ¢ox totbiq sahasi var. Fiber optik kabellor internet pro-
vayderlari va telefon sabokalori torafindon genis istifado olunur. Onlar yiiksok siiratli internet vo
telefon xidmatlori tomin edir. Fiber optik sobokoalor, yiiksok keyfiyyotli televiziya vo video
yayimlarini tomin edir, xiisusilo ¢ox yiiksok hollori (4K, 8K) dostokloyir (Chowdhury & Bose,
2016).

Fiber optik kabellor tibbi cihazlar arasinda molumat miibadilosi {iglin istifado olunur. Onlar
molumati isiq signallar vasitasilo otlirarok yiiksok siirat, agsagi gecikmo Vo boyiik bant genisliyi
tomin edir. Elektrik signallari ovozine isiq siqnallarindan istifado etmoklo, molumat Gtiirilmasi
zamani elektromaqnit miidaxilslora qarst davamliliq artir vo signalin keyfiyyati yiiksok qalir. Fiber
optik kabellor, hamginin genis bant genisliyi sayasinds boyiik hacmli molumatlar1 (masalon, tibbi
goriintiilor vo ya real vaxt analizlor) siiratli va etibarli sokilds 6tiira bilir. Onlarin uzun mosafalords
bels signal itkisini minimuma endirmasi, tibbi cihazlar arasinda fasilasiz vo dagiq moalumat miiba-
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dilosini miimkiin edir. Bu xiisusiyyatlor, xiisusilo tibbi cihazlarda dogig vo vaxtinda moalumat
miibadilasi ticlin hayati shamiyyat dasiyir. Homginin uzaqdan diagnostika vo amaliyyatlar {igiin do
faydalidir. Uzaqdan diagnostika zamani1 hokimlor real vaxtda Xxastonin hayati gostaricilarini vo ya
tibbi goriintiilorini analiz eds bilirlar. Bu, tacili hallarda dagiq vo vaxtinda goarar gobul etmok iiciin
cox vacibdir. Fiber optiklorin genis bant genisliyi vo asag1 gecikmo xiisusiyyatlori, béyiik hacmli
molumatlarin (masalon, optikin vo ya MR gériintiilori) siiratli vo keyfiyyotli &tiiriilmosini miimkiin
edir. Uzaqdan oamoliyyatlarda (telecarrahiyys) fiber optik kabellor corrahi robotlarin idarsetmo
signallarini va yiiksok doaqiqlikli video goriintiilori fasilosiz 6tiirarok, omaliyyatin tohliikasizliyini va
doaqiqgliyini artirir. Bu texnologiya, xiisusila, ¢atin olgatan bolgalords vo ya ixtisaslasmis corrahlarin
yerinds olmadigi hallarda hoyati shomiyyot dasiyir. Fiber optik kabellorin etibarliligi vo signalin
keyfiyyatinin yiiksok olmasi, bu sahods onlarin istifadasini ideal edir (Keiser, 2011).

Fiber optik rabito texnologiyasmin somaraliliyi anonovi rabito texnologiyasindan daha yiik-
sokdir. Eyni anda daha g¢ox siqnal 6tiira bilir. Bunun asas sababi, fiber optik kabellorin malumat
oOtiiriilmasi tigiin is1q signallarindan istifado etmasidir ki, bu da elektromaqnit miidaxilalordon azad
Vo genig bant genisliyi ilo tomin olunur. Yiiksok tezlikli bant genisliyi fiber optic rabito texno-
logiyasinin osas xisusiyyatidir. Fiber optik rabito texnologiyasi asagi fiziki itkilora sabab olur vo
daha uzun faktiki 6tiirma diapazonuna malikdir. Optik kabel istehsali tigiin asas material kimi kvars
praktiki monada fiziki istehlaki azalda bilor vo onun maddi itkisi 20dB/km-don asagi olur. Buna
gora do optic lifli rabito Gtlirtilmasi texnologiyasinda vasito Kimi kvars materialli optik kabeldon
istifado zamani fiziki istehlaki ohamiyyatli doracads azalda bilor. Bundan olave, optik lifli rabito
otiirma texnologiyasiin 6tiirma diapazonu vo 6tiirma masafasi anonavi Gtiirma texnologiyast ilo
miiqayisada bir ¢ox tstiinliikklora malikdir va bu, rabite somoraliliyini nazoragarpacaq doracads
artirir. Giiclii sokildo qurulan fiber optik rabito sobokasi sistemlari molumat Gtiirma Xarclorini,
resurslarn vo enerjinin istehlakim effektiv sokildo azalda bilor. Otiiriilmo prosesinin sabitliyini
artirir, Otiiriilma prosesi zamani malumat vo molumatlarin tohliikasizliyini tamin eds bilor (Agrawal,
2012).

Fiber optik lifli rabito texnologiyasi, molumatlarin tohliikasizliyini tomin etmak tgiin bir gox
istiinliikloro malik olsa da, malumat ogurlanmasi masalasi halo do miimkiindiir. Bu 6tiirma texno-
logiyas1 informasiya tohliikasizliyi ti¢iin miivafiq tominat vermir. Naticods, malumatin 6tiiriilmosi
zamani malumat asanligla ogurlanir vo manimsanilir. Bu da insanlarin hayat keyfiyyatina va hoyat
standartlarma ciddi tosir gostorir. Fiber optik texnologiya, molumatlarin isiq signallari ilo 6tiiriilmasi
sababindan, optikin miidaxilo vo konar soxslorin molumatlar1 oldo etmosi ¢otin olsa da, bunun
garsisini almagq ti¢iin bozi metodlar istifads edils bilor. Fiber optik rabits sistemlorindo malumatlarin
ogurlanmas1 miixtalif yollarla hoyata kegirilo bilor. Buraya fiziki miidaxiloni aid etmok olar (Yao,
2022). Fiber optik kabellors fiziki miidaxilo edorok molumatlar1 ogurlamaq miimkiindiir. Kabelin
kasilmasi vo ya gofildon bagl olmasi halinda, molumatlar miixtolif metodlarla (masalon, “tapsaq”
istifado edorok) olo kegirilo bilor. Fiber optik rabita sistemlorindo malumatlarin ogurlanmasi zamani
soboks hiicumlari mithiim ohamiyyat kasb edir. Fiber optik sobokalors daxil olmaga galisan kiber
hiicumgular “Man-in-the-Middle” (MITM) hiicumlar1 vo ya digor Kiber tohliikasizlik zaifliklorindon
istifado edo bilorlor. Bu ciir hiicumlar sobokonin miixtalif yerlorindo malumatlarin slo kegirilmasino
sobab ola bilor. Bu sobablo, fiber optik sobokslords malumatlarin tohliikasizliyini tamin etmok tigiin
yiiksok saviyyados sifroloma (mosalon, AES sifralomasi), soboka monitoringi, fiziki tohliikesizlik
todbirlari vo diizgiin konfiqurasiya totbiq edilmalidir. Fiber optik rabito otiirlilmasi texnologiyasi
faktiki Otlirmo prosesi zamani moalumati qorumaq tglin optik kabel otiirtilmasindon istifado edir.
Hotta oyilmis hissodo do molumat effektiv sokildo qorunur vo iimumi tohliikasizlik tomin edilir.
Bundan olave, optik lifli rabito 6tiiriilmasi texnologiyasina miidaxilo son daraca ¢atindir. Kvars
materiali garginliyin informasiyaya tasirini shamiyyatli doracads azalda bilar vo signalin Gtiiriilmasi
prosesinds miishat tasir gostara bilor (Fan, 2021).

Elm vo texnologiyanin siiratli inkisafi biitiin diinyada internet texnologiyalarinin inkisafina
sobob olmusdur. Umumi xidmat keyfiyyati, molumatin yayilmasi formasini optimallasdirir vo
insanlarin yasayis ehtiyaclarini 6dayir. Comiyyatin iimumi inkisafina komok edir. Fiber optik lifli
rabito texnologiyasi evlords totbiq olunan asas texnologiyadir. Fiber optik lifli texnologiyanin
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evlords totbiqi, yiiksok siiratli internet baglantist va digar molumat xidmatlarinin tomin edilmasi
sahasinds boyiik bir iroliloyisdir. Bu texnologiya, elektrik signallarini yerino fiber optik kabellor
vasitasilo isi1q signallari ilo otiiriir vo gox siiratli molumat transferini miimkiin edir. Evlordo fiber
optik lifli texnologiyanin totbiqi asagidak tistiinliiklori tomin edir (Yang, 2019):

1. Yiiksok siirat: Fiber optik texnologiya, ananovi mis kabellorlo miiqayisads ¢ox daha yiiksok
molumat Otlirma siirati tomin edir. Bu, video yiiklomalari, oyun oynama, canli yayimlar va yiiksok
keyfiyyatli video konfranslar {igiin ideal sorait yaradir.

2. Sabit va etibarli olage: Fiber optik kabellor elektrik interferensiyalarina qarst daha davam-
lidir, bu da daha sabit va etibarli internet baglantis1 demokdir.

3. Uzun mosafo otiirtilmasi: Fiber optik liflor uzun masafolords molumat 6tiirs bilir, bu da daha
genis orazilords yiiksak siiratli internetin tomin olunmasina imkan verir.

4. Golaocays uygunluq: Fiber optik texnologiya golocokds daha yiiksok siirat vo daha g¢ox
molumat Otiirmo qabiliyyati ilo tochiz oluna bilor, bu da evds internet istifadogilori ii¢lin uzun
miiddat arzinds yiiksok keyfiyyatli xidmatin tamin edilmasina imkan verir.

5. Simmetrik yiikloma va yiiklomo siiratlori: Fiber optik internet, yiiklomo vo yiikloms siiratlo-
rinin simmetrik olmasini tomin edir, yoni malumatlari hom yiiklomok, ham do yiiklomak {igiin eyni
siiratlo istifads etmak olar.

Bu texnologiyanin totbiqi, evlords internet istifado tocriibasini tokmillogdirir, homginin evda
isloyan va ya yiiksok siiratli internets ehtiyact olan istifadagilar tiglin boyiik tistiinliiklor taqdim edir.
O, imumi otiirma somoroaliliyini miisbat sokildo yaxsilagdirmaq, xidmot keyfiyyatini artirmagq,
faktiki 6tiirmoa Xarclorini boyiik 6l¢iido azaltmaq tiglin miiasir molumat 6tiirmo texnologiyasindan
elmi vo asasli istifado edir. Osas vasito kimi, ciitlosmo vo moftil iisulu magistral optik kabel sistemi,
naqil sistemi, paylama sistemi vo istifadogi terminal sistemi do daxil olmagla biitiin sobokoni
birlosdira bilor. Magistral optikin layihalondirilmasi zamani1 miivafiq paylama sistemini qurmaq vo
sistemlara uygunlasdirmaq lazimdir ki, bu parametrlora nail olmaq tigiin 88ptic kabellorin uclarimi
isidarak aridilmalidir. Fiber optik kabellorin normal islomasini toamin etmok {igiin paylanarkan isti-
fadoagi sistemlori va ofislori birlogdirilmalidir (Ramaswami & Sivarajan, 2002).

Fiber optik rabitos 6tiiriilmasi texnologiyasinin enerji rabitasinds totbiqi comiyyatimizin giiclii in-
kisafina mithiim tosir gostorir. Fiber optik rabits, enerji sahasinin golocayindo miihiim rol oyna-
yaraq, sabakoa infrastrukturunun inkisafina vo barpa olunan enerji manbalarinin daha genis sokildo
istifado edilmosino imkan verir. Enerji rabitosinin inkisafi 6lkomizin igtisadiyyatinin inkisafina to-
kan vermoklo yanasi, comiyyatimizin inkisafina da tokan veros bilor. Bu texnologiyanin tatbiqi,
enerji sobokalorinin daha effektiv idaro olunmasina, optimallagdirilmasina vo tohliikasizliyinin
artirllmasina komok edir. Fiber optik texnologiya, enerji sektorunda moalumatlarin yiiksok siiratlo,
etibarli vo tohliikasiz sokilda 6tiiriilmoasini tomin edir (Richter & Hildebrand, 2009). Fiber optik
texnologiya, enerji sobokalorindo malumatlarin real vaxtda toplanmasi vo Gtiiriilmasi ii¢lin genis
sokilda istifado olunur. Enerji sobokalorinds fiber optik kabellor vasitasilo saboka vaziyyati, enerji
istehsali va istehlaki ilo bagli malumatlar siiratlo otiiriiliir. Bu, sobokanin effektiv idars edilmasina
Vo hor hansi bir qoza vaziyyatinds tez miidaxiloys imkan verir. Fiberglas kabellor enerji istehsal
stansiyalarinda da istifads edilir. Bu stansiyalarda, elektrik enerjisinin istehsalin1 vo paylanmasini
idaro etmok tigiin fiber optik sobakalordon istifads edilir. Bu texnologiya, elektrik stansiyalarinda
cihazlar arasinda siirotli vo etibarli molumat miibadilosini tomin edorok, istehsal proseslorinin
optimallagdirilmasia komok edir. Enerji sahasi, xiisusilo strateji shomiyyato malik infrastrukturlar
olan bir sahadir, buna gora do malumatlarin tohliikssiz 6tiiriilmasi ¢ox vacibdir. Fiber optik kabellar,
elektromaqnit miidaxilalorine qarsi daha davamlidir vo molumat ogurlugu riskini azaldir. Bu, enerji
sobokalarinin tohliikesizliyini artirir (Cin, 2021).

Fiber optik sobakalor, elektrik enerjisinin paylanmasinda qoza hallarinin va sobako kasilmalos-
rinin askar edilmasi vo doarhal xabardarliq verilmasi {igiin istifado olunur. Bu, enerji sobokalorinds
goza hadisalorinin garsisinin alinmasina va siiratli borpa proseslorinin hoyata kegirilmosine komak
edir (Zhang & Sun, 2014).
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Natica
Fiber optik texnologiyasinin galocayi ¢ox timidvericidir. Ciinki onun yiiksok siirati vo etibar-

lilig1, golocokdo daha gox totbig sahesinds iistiinliik toskil edocok. Internet istifadagilorinin sayinin
artmasi ilo daha siiratli vo daha etibarli sobokoalors olan tolobat artacaq. Bu, fiber optik sobakalorin
daha da genislonmosins Vo daha yiiksok siiratlorin toklif edilmasins gatirib gixaracagq.

11.
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Helmbholtz tonliklorinin fanlorarasi inteqrasiyasi va sonsuz oblastlarda
hallinin cotinliklori

Xiilasa

Admi alman fizik Hermann von Helmholtzdan alan bu tonliklor, xiisusilo dalga yayilmasi,
akustika, elektromaqnetizm vo istilik Otliriilmasi kimi proseslorin tosvirinde miihiim rol oynayir.
Dalga yayilmasi, akustika, elektromaqgnetizm va istilik otiiriilmasi kimi proseslorin dorinlosdirilmis
tohlili vo modellosdirilmasi {igiin bu tonliklor vazgegilmezdir. Helmholtz tonliklorinin miixtalif tot-
biq sahalori vo holl metodlari, elm va texnologiyanin inkisafinda miihiim rol oynayir, eloco do yeni
innovativ hallorin tapilmasina imkan yaradir.

Acar sozlar: Helmholtz tonliklori, dalga yayilmas:, akustika, iglim étiiriilmasi, sonlu elementlar
metodu, kvant mexanikasi
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Interdisciplinary Integration of Helmholtz Equations and the Difficulties of
Solving Them in an Infinite Domain

Abstract

Named after the German physicist Hermann von Helmholtz, these equations play a crucial role
in describing processes such as wave propagation, acoustics, electromagnetism, and heat transfer.
These equations are indispensable for the in-depth analysis and modeling of processes like wave
propagation, acoustics, electromagnetism, and heat transfer. The various application areas and
solution methods of the Helmholtz equations play a significant role in the development of science
and technology, as well as in enabling the discovery of new innovative solutions.

Keywords: Helmholtz equations, wave propagation, acoustics, heat transfer, finite element
method, quantum mechanics

Giris

Dalga proseslori vo harmonik titromalor tobistdo genis yayilmis hadisolordir vo onlarin daqiq
modellogdirilmosi miixtalif elmi vo miithondislik saholori iigiin fundamental shomiyyat kosb edir. Bu
proseslorin dyronilmasindo asas tonliklordon biri Helmholts tonliyidir. Helmholts tonliyi, zamanla
doyismayon harmonik sistemlori tosvir edon dalga tonliyinin xiisusi halidir vo miixtolif totbiq
sahalorinds genis istifads olunur (Kreyszig, 2011).

Riyazi fizika sahssinds bu tonlik dalgalarin yayilma qanunauygunluqglarini aragdirmaq iiglin
giiclii bir vasitodir. Akustikada sos dalgalarinin genis miihitlordo yayilmasi vo rezonatorlarin is
prinsipi bu tonliyin halli vasitesilo tohlil edilir. Optikada ise difraksiya, interferensiya vo isigin
mixtolif miihitlordo yayilmasi Helmholts tonliyi ilo modellogdirilir (Leis, 2011). Elektromagne-
tizmdo Maksvel tonliklorinin zamanla harmonik komponentlarinin Helmholts tonliyine ¢evrilmasi
elektromaqnit dalgalarinin yayilmasinin tohlilini sadolosdirir.

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


https://doi.org/10.36719/2663-4619/109/
https://orcid.org/
mailto:inji.nebiyeva@gmail.com

ELMI i$ Beynalxalq Elmi Jurnal. 2025 / Cild: 19 Say:: 1/ 90-92 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2025 / Volume: 19 Issue: 1 /90-92 e-ISSN: 2708-986X

Tadqgiqat

Helmbholts tonliklori dalga proseslorinin vo harmonik titromalorin miixtalif sahslorde model-
lasdirilmasinds fundamental rol oynayir. Bu tonliklor riyazi fizika genis totbiq olunur. Helmbholts
tonliyi, dalga tonliklorinin zaman harmonik hollidir vo PDE (partial differential equations) sinfinden
olub, riyazi fizikanin asas obyektlorindon biridir. Sonsuz vo ya mohdud oblastlarda hallorinin
tapilmast sorhad sortlori ilo bagli miixtalif masalalorin hallini tolob edir. Masalon, kvant mexa-
nikasinda Sredinger tonliyinin zaman miistovisindo Helmholts tonliyi ilo ekvivalentliyino baxilir
(Arfken & Weber, 2013). Helmholts tonliklori akustika sahasindo do Oziinomoxsus shamiyyato
malikdir. Sos dalgalarimin yayilmasi ilo bagli mosalolorin hollindo osas rol oynayir (Saunders,
2010). Masolon, genis vo ya qapalt miihitlordo sosin davranist bu tonliklo tosvir edilir. Akustik
dizayn vo sosin idaro olunmasi sistemlorindo (konsert zallari, teatrlar) Helmholts tonliyi ilo tohlil
aparilir. Helmholtz rezonatorlari (mosolon, sos sixisdiricilar) bu tonliklor osasinda hesablanir
(Adams, 2010). Optika sahasindo Helmholts tonliklori isiq dalgalarinin yayilmasi vo optik cihazla-
rin (linzalar, prizma sistemlori) modellasdirilmosinds istifads olunur. Difraksiya vo interferensiya
kimi optik hadisalor Helmholts tonliyi ilo izah edilir (Lynch, 1999). Fiber-optik kabellords isigin
yayilma soraitini analiz etmok ti¢lin do istifads olunur.

Elektromaqgnetizm Maksvel tonliklorinin zaman harmonik komponentlori Helmholts tonliyine
cevrilir (Kreyszig, 2011). Bu, elektromaqnit dalgalarinin yayilma analizindos asas tonlikdir. Antena
nozoriyyasi, mikrodalga sobasi vo radar sistemlorinin islomo mexanizmi bu tonlik vasitosilo tohlil
edilir. Dalga boladgilari vo elektromaqnit bosluglarinin analizi {igiin do miithiim shomiyyat kasb edir
(Landau & Lifshitz, 1984). Helmholts tonliklori miixtalif dalga proseslorinin nazori vo totbiqi
modellogdirilmasindo miihiim vasitodir. Onun analitik vo ya asimptotik hollori riyazi fizika, akus-
tika, optika vo elektromaqgnetizm kimi saholords real problemlorin hollinds genis istifado olunur
(Chew, 1995). Helmholtz tonliyi, Hermann von Helmholtz torofindon adlandirilan vo dalga
fenomenlorini tosvir etmok {igiin genis istifado olunan bir diferensial tonlikdir. Bu tonlik V2 +
k%P = 0 (Leis, 2011) formasinda ifado olunur, burada V? Laplas operatorunu (Leis, 2011),
dalga funksiyasin1 (Leis, 2011) vo k iso dalga ndmrasini tomsil edir. Helmholtz tonliyi akustika,
elektromaqnetizm, elastiklik vo kvant mexanikasi kimi miixtalif saholordo dalgalarin yayilmasi,
rezonans vo digar olagoali problemlorin modellosdirilmasinds asas rol oynayir.

Sonsuz oblastlar, mokanda hor torafs genislonon vo sorhadsiz olan bolgaleri ifads edir. Masalon,
kosmik miihitds elektromaqnetik dalgalarin yayilmasi va ya a¢iq havada akustik dalgalarin horokati
kimi hallarda sonsuz oblast modellogsdirmayo ehtiyac duyulur (Landau & Lifshitz, 1984). Bu ob-
lastlarin asas xiisusiyyatlori arasinda sorhadsizliyi, dalgalarin uzaga getdikco gdstordiyi asimptotik
davranis vo sabit dalga yayilimi 6no ¢ixir. Sorhodsizlik, oblastin hor hansi bir son ndqtesi vo ya
sorhadi olmadig {icilin, dal@alarin hor istigamotdo sorbast sokildo yayilmasini tomin edir (Adams,
2010). Helmholtz tonliyinin sonsuz oblastlarda halli bir sira ¢atinliklor yaradir. ©On 6nomlilsrindon
biri sorhod sortlorinin miioyyonlosdirilmosidir. Sonsuz oblastlarda sorhad sortlorini totbiq etmok
praktik olaraq miimkiin olmadigindan, bu sortlori hesablama modellorino daxil etmok ¢otinlogir
(Kreyszig, 2011). Bundan olava, kompiiterlor sonsuz 6l¢iilii problemlori holl edo bilmadiyi tigiin,
oblasti mohdudlagsdirmaq vo ya xiisusi numerik metodlardan istifado etmok zorursti yaranir ki, bu da
hollin dogrulugunu tosir edo bilor (Lynch, 1999). Dalgalarin uzaga yayildiqca zoiflomosi vo
kompleks miihitlorde yayilma xiisusiyyatlori do alave problemlor yaradir. Bu xiisusiyyatlor, xiisusilo
yiiksak dalga nomralori vo miirakkob miihitlords hallin uzaq bolgalords diizgiin tomsil edilmasini
cotinlosdirir (Trefethen, 2000). Bununla yanasi, dalgalarin sorhoddo oks olunmamasi {iciin
absorbsiyal1 sorhad sortlorinin totbiqi tolob olunur ki, bu da diizgiin se¢ilmasi va totbiqi baximindan
miirokkobdir (Landau & Lifshits, 1982).

Bu ¢atinliklorin 6hdosindon golmok tigiin miixtolif metod vo strategiyalar inkisaf etdirilmisdir.
Mosalon, oblastt mohdudlagdirmaq tiglin domain truncation iisulu vo sorhaddo absorbsiyali sorhad
sortlori totbiq edilo bilor. Perfectly Matched Layers (PML) kimi metodlar iso dalgalarin sorhoddo
oks olunmadan sonmasini tomin edir. Bundan slava, spektral metodlar vo analitik hollor kimi
yanasmalar da Helmholtz tonliyinin sonsuz oblastlarda daha effektiv hollino komok edir (Jackson,
1998).
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Notico olaraq, Helmholtz tonliklori sonsuz oblastlarda dal§a fenomenlorini tosvir etmok {iciin
ohomiyyatli alotlor olsa da, bu ciir bolgalords hall tapmaq bir sira miirokkab ¢atinliklori 6ziinde
birlogdirir. Sorhad sortlorinin diizgilin toyin edilmosi, effektiv numerik metodlarin totbiqi vo dalga-
larin yayilma xiisusiyyatlorinin nozore alinmasi kimi masalalor, sonsuz oblastlarda Helmholtz tonli-
yinin hollindo asas problemlordir. Bu problemlorin hoalli {igiin miixtolif metod vo strategiyalarin
totbiqi hom nazoari, hom do praktiki baximdan mithiim aragdirma sahasi olaraq qalir (Gud, 2004).

Helmholtz tonliklorinin holli metodlari, tonliyin totbiq olundugu sahonin spesifik toloblorino
bagl olaraq miixtoliflik gdstorir. Analitik hollor, xiisusi sarhad sortlori vo simmetriya xiisusiyyatlori
olan sados sistemlor ti¢lin miimkiin olsa da, miirokkob problemlar {i¢iin rogomsal vo toxmini yanas-
malar daha uygun golir (Landau & Lifshitz, 1984).

Asagidaki metodlar genis istifado olunur:

e Ayrilma Metodu: Mokan vo zaman doyisonlorini ayiraraq tonliyi sadelosdirmek vo forqli
doyisonlor iiciin ayrica tonliklor holl etmak.

e Fourier Transformasiyasi: Dalga funksiyasin1 miixtolif tezlik komponentlorino pargalayaraq
tonliyi tezlik domenindas hall etmoak.

e Numerik Metodlar: Sonlu elementlor metodu (FEM), sonlu forglor metodu (FDM) vo
spektral metodlar kimi yanagmalar miirokkob cografiyali vo sorhod sortlorine malik problemlorin
hallinds istifads olunur.

e Variasiyali Metodlar: Tonliyin hollini variational prinsiplors asaslanaraq tapmag.

Natica

Helmholtz tonliklori, tobistin miixtalif saholorindoki dalgali proseslori anlamaq vo modellos-
dirmok iiclin asas alotlordon biridir. Onlarin genis totbiq imkanlar1 vo teorematik oshomiyyati, elmi
aragdirmalar va texnoloji inkisaflar iiclin zomin yaradir (Jackson, 1998).

Miihandislar va fiziklar ti¢lin bu tonliklorin dyranilmasi, miirakkab sistemlorin analizinds dorin
anlayis vo totbiqi bacariglarin inkisaf etdirilmosinds vacibdir. Golocokdo Helmholtz tonliklorinin
daha miirokkob va ¢oxdl¢iilii problemlors totbiqi, yeni materiallarin va texnologiyalarin inkisafinda
onamli rol oynaya bilor.
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Diferensial operatorlar

Xiilasa

Diferensial operatorlar funksiyalarin toromolorini hesablayan vo riyazi analizdo miihiim rol
oynayan operatorlardir. XVII osrdo Nyuton vo Leybnits torofindon yaradilmis vo riyaziyyatin
mixtolif saholorindo genis totbiq edilmisdir. Bu operatorlar lineyar vo geyri-lineyar sistemlordo,
dalga, istilik vo difuziya tonliklorinds istifado olunur. Riyazi modellords birinci vo ikinci tortibli
diferensial operatorlar xiisusi oshomiyyot dasiyir. Miiasir dovrdo roqomsal holl {isullari, masoalon,
sonlu forglor vo sonlu elementlor metodlar1 diferensial operatorlarla islomok {iglin genis totbiq
olunur. Operatorlarin vizualizasiyas1 vo qrafik tohlili, totbiglorin daha yaxsi anlagilmasina komok
edir.

Golacok tadgiqatlar bu operatorlarin yeni sahoalordo, xiisuson siini intellektds totbiqini aragdira-
caqdr.

Acar sozlar: diferensial operator, riyazi tonliklar, qismon diferensial tonliklor, lineyar opera-
torlar, geyri-lineyar sistemlor, riyazi modellasdirma, numerik metodlar, dalga va istilik tonliklori
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Differential Operators

Abstract

Differential operators are operators that calculate derivatives of functions and play an important
role in mathematical analysis. It was created by Newton and Leibniz in the 17th century and widely
applied in various fields of mathematics. These operators are used in linear and non-linear systems,
wave, heat and diffusion equations. In mathematical models, differential operators of the first and
second order are of special importance. Nowadays, digital solution methods, such as finite
difference and finite element methods, are widely used to work with differential operators. Operator
visualization and graphical analysis help better understanding of applications.

Future research will explore the application of these operators in new fields, especially in
artificial intelligence.

Keywords: differential operator, mathematical equations, partial differential equations, linear
operators, nonlinear systems, mathematical modeling, numerical methods, wave and heat equations

Giris

Diferensial operatorlar funksiyalarin toromalarini hesablamaq va bu téromalar asasinda tonliklor
qurmaq ti¢lin istifade olunur. Bu operatorlar hom xatti, hom do geyri-xatti tonliklords totbiq edilir.
Onlar funksiyalarin miixtalif xiisusiyyatlorini analiz etmak vo tonliklorin hallini tapmaq {igiin osas
vasitolordir.

Diferensial operatorlar riyaziyyatda funksiyalarin téromolorini hesablayan operatorlardir. Bu
operatorlar fizika, miihondislik vo riyazi analiz kimi miixtalif saholordo genis totbig olunur.
Moasalan, istilik kegirilmosi, elektromaqnetizm, dalga tonliklori vo digor fizik qanunlarin ifadosi
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diferensial operatorlarin totbigi ilo miimkiindiir. Diferensial operatorlarin 6yronilmasi riyazi analizin
osas movzularindan biridir (Kreyszig, 2011).

Tadgiqat

Diferensial operatorlarim tarixi XVII asra goder uzanir. Bu operatorlar ilk dofs Isaak Nyuton vo
Qotfrid Leybnits torofindon hesablanma tonliklorinin yaradilmasi zamani totbiq edilmisdir. Sonraki
dovrlordo Leonard Eyler, Karl F. Qauss vo basqa riyaziyyatcilar diferensial operatorlarin inkisafina
boyiik tohfalor vermislor.

Diferensial operatorlar miixtolif ndvlera boliiniir. ©sas novlerindon bozilori asagidakilardir
(Boyce & DiPrima, 2017; Haberman, 2013):

1. Birinci tortibli diferensial operatorlar: Funksiyanin birinci tdromasini hesablayir.

2. Ikinci tortibli diferensial operatorlar: Funksiyanim ikinci tdromosini hesablayzr.

3. Lineyar operatorlar: Lineyar tonliklords istifads olunur.

4. Qeyri-lineyar operatorlar: Qeyri-lineyar sistemlords totbiq edilir.

Diferensial operatorlar riyazi olaraq miixtolif formalarda ifade olunur. Masolon, operatorlar
asagidaki formada verils bilar (Strauss, 2007; Butkov, 1973):

LIf(x)] = df(x)/dx

Burada L operatoru funksiyanin tdromasini hesablayan diferensial operatoru tomsil edir.
Diferensial operatorlar genis totbiq sahalorine malikdir. Bunlar arasinda fizika, miihandislik vo
riyazi analiz saholori xiisusi yer tutur. Mosalon, istilik kecirilmasi tonliklorinds ikinci tortibli
operatorlar, dalga tonliklorinds iso birinci va ikinci tortibli operatorlar istifade olunur (Logan, 2015).
Asagida diferensial operatorlarin totbiqins dair niimunovi bir qrafik toqdim olunur:

Diferensial Operatorlarin Tatbigi NUmunasi
1.00}

0.751
0.50
0.251
0.00

y oxu

—0.25¢
—-0.50¢}

—0.75}
—1.00 H==———).=.Sin{X)

0 2 £ 6 8 10
X 0Xu

Diferensial operatorlarin riyazi totbiqi coxsaxalidir. Maosalon, asagidaki kimi tonliklords
onlardan istifads olunur (Folland, 1995):

1.Lineyar Diferensial Tonliklor: L[y] =a_n* (d*ny/dx™)+..+al*dy/dx)+a 0*y=
9(x)

Buradaa n,a (n-1), ..., a_0 sabitlordir vo g(x) verilmis funksiya.

2. Ikinci Doracali Dalga Tonliyi: (072 u/ 0t*2) = ¢2 (02 u / 6x/2)
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Bu tonlik dalgalarin harakatini tasvir edir.

Qeyri-lineyar sistemlords diferensial operatorlar daha miirokkob tonliklorin hallinds istifado
edilir. Masalon:

1. Navier-Stokes tonliklari: Maye vo gaz axini problemlarinds istifads olunur.

2. Qeyri-lineyar Schrodinger tonliyi: Kvant mexanikasinda dalga funksiyalarini tasvir edir.

Bu tonliklords rogomsal metodlar vo kompiiter simulyasiyalart miihiim rol oynayir (Tikhonov &
Samarskii, 1990).

Analitik hallorin miimkiin olmadig1 hallarda numerik metodlardan istifade olunur. Numerik hall
tisullarina asagidakilar daxildir:

1. Sonlu Farglor Metodu: Diferensial operatorlar sonlu forglarlo avaz edilir.

2. Sonlu Elementlor Metodu: Miirokkob sahalarin tonliklorini holl etmok tigiin istifads edilir.

3. Runo-Kutta Metodlar1: Inteqrasiya prosesinds dogiqliyi artirir.

Qrafiklor diferensial operatorlarin totbiq saholorinin daha yaxsi basa diistilmosine komok edir.
Asagidaki grafiklor bu sahado niimunas ola bilar (Zill, 2018):

1. Sinusoidal dalgalarin qrafiki (sin(x)).

2. Istilik kegirilmosi tonliklorinin hallari.

3. Elektromaqnit dalgalarinin grafiki.

Diferensial operatorlar iizro golocok todqiqatlar yeni totbiq saholorini vo hall iisullarimi ohato
edacak. Masalon, siini intellekt vo masin Gyronmasi sahasinds bu operatorlarin totbiqi miimkiin ola
bilor (Carrier, Krook, & Pearson, 2005).

2. Diferensial Operatorlarin Tiplori

a) Adi Diferensial Operator (Ordinary Differential Operator)

Bu operator bir doyisonli funksiyalar {i¢iin totbiq edilir. Adaton, bu operatorlar bels ifads olunur
(Evans, 2010):

\frac{d} {dx}, \frac{d"2} {dx"2}, \dots, \frac{d"n} {dx"n}.

Masoalon: Birinci tortibli adi diferensial tonlik:

\frac{dy} {dx} + p(x)y = q(x).

b) Qismoan Diferensial Operator (Partial Differential Operator)

Cox dayisenli funksiyalarin qismen tdromolorini tapmagq ligiin istifads edilir:

\frac {\partial } {\partial x}, \frac {\partial*2} {\partial x*2}, \frac{\partial } {\partial y}.

Maosalon: Ikinci tortibli gismon diferensial tonlik:

\frac {\partial*2 u} {\partial x"2} + \frac{\partial*2 u} {\partial y*2} = 0.

c¢) Laplas Operatoru ()

Laplas operatoru ¢ox dayisonli funksiyalarin ikinci tortibli téromolorini hesablayan diferensial
operatorudur:

\Delta f = \nabla™2 f = \frac{\partial*2 f} {\partial x*2} + \frac{\partial*2 f} {\partial y"2} +
\frac{\partial*2 f} {\partial z"2}.

d) Divergensiya Operatoru ()

Bu operator vektor sahasinin divergensiyasini l¢iir:

\nabla \cdot \mathbf{F} = \frac{\partial F_x} {\partial x} + \frac{\partial F_y} {\partial y} +
\frac{\partial F_z} {\partial z}.

e) Curl Operatoru ()

Bu operator vektor sahasinin firlanmasini dl¢iir:

\nabla \times \mathbf{F} = \left( \frac{\partial F_z} {\partial y} - \frac{\partial F_y} {\partial z},
\frac{\partial F_x} {\partial z} - \frac{\partial F_z}{\partial x}, \frac{\partial F_y} {\partial x} -
\frac{\partial F_x} {\partial y} \right).

3. Osas Diferensial Operatorlarin Totbiq Sahalori

a) Fizika

Dalga tonliklori: Elektromaqnetik dalgalarin va sasin yayilmasi.

\frac {\partial*2 u} {\partial t*2} = ¢2 \Delta u.

Istilik tonliyi: Istilik yayilmasinin analizi.

\frac {\partial u} {\partial t} = \alpha \Delta u.
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b) Miithandislik

Sistemlorin modellosdirilmasi (masolon, miiharriklords vibrasiya).

Idaroetma nozoriyyasi va proseslorin optimallasdirilmast.

¢) Riyazi Analiz

Funksiyalarin ekstremum noqtslorinin tapilmasi.

Xatti va geyri-xatti tonliklorin halli.

4. Xiisusi Diferensial Operatorlarin Ifadolori

a) Toromolords Sabitlorin Rolunu Yoxlamaq

Maosalon:

\frac{d} {dx}[cf(x)] = ¢ \frac{d} {dx } f(x),

b) Kompozit Funksiyalar Ugiin Diferensial Operator

Zoncir qaydasina asaslanir:

\frac{d} {dx}[f(g(x))] = f(g(x))g'(X).

¢) Lineyar Operatorun Ustiinliiklori

Lineyar operatorlar superpozisiya prinsipins oasaslanir:

L[af(x) + bg(x)] = aL[f(x)] + bL[g(x)],

5. Diferensial Operatorlarin Xiisusiyyatlori

1. Lineyarliq: Operator xatti olarsa, hallorin kombinasiyasini dostokloyir (Perko, 2013).

2. Inteqrasiya ilo olaqosi: Diferensial operatorlar inteqrasiya operatorlar1 ilo oks olaqayo
malikdir.

3. Simmetriya: Bazi operatorlar miioyyon simmetrik sistemlar ii¢iin totbiq olunur.

6. Diferensial Operatorlarin Praktik Masalolori

a) Harmonik Funksiyalar

Harmonik funksiya Laplas operatoru ilo miiayyon edilir:

\Delta u = 0.

b) Istilik Yayilmasi

Istilik tonliyi:

\frac {\partial u} {\partial t} = k \Delta u.

c) Elektromaqgnetizm

Maksvell tonliklori curl vo divergensiya operatorlari ilo ifads olunur:

\nabla \cdot \mathbf{E} = \frac{\rho} {\varepsilon 0}, \quad ‘nabla \times \mathbf{E} = -
\frac {\partial \mathbf{B} } {\partial t}.

Daha spesifik izah vo ya konkret tonlik nlimunalori istoyirsinizse, olave suallarimizi bildirs
bilarsiniz (Courant & Hilbert, 2008).

Natica

Diferensial operatorlar riyazi analizds va totbiqi riyaziyyatda miihiim rol oynayir. Onlar fizika,
mithondislik va iqtisadiyyat kimi miixtalif sahalordo miirokkob proseslorin modellasdirilmasi vo
hallindo genis istifado olunur. Qismon vo adi diferensial tonliklorin hollinds bu operatorlar asas alot
kimi ¢ixis edir.

Miiasir dovrde rogamsal metodlarin inkisafi diferensial operatorlarla bagli problemlarin eftektiv
hoallini tomin edir. Galocok todqigatlar bu operatorlarin daha genis sahalordo totbiqini vo yeni hall
tisullarinin inkisafini vad edir.
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Tok lifli iki istigamatli otiirmo liciin yeni texnologiyalar

Xiilasad

Fiber optik rabito texnologiyasi, molumatlarin siiratli vo az itki ilo Otlirlilmosini tomin edir.
Ononavi geniszolaqll 6tiirmo sistemlori ilo miiqayisade daha yiiksok siirat vo somaralilik toqdim
edir. Optik liflor, niive, ortiikk vo tizliikdon ibarat olur vo malumatlarin diizgiin 6tiiriilmasini tomin
edir. Fiber optik texnologiya, telekommunikasiya, tibbi goriintiiloms vo sonaye kimi sahalords genis
istifado olunur. Tok lifli iki istigamatli 6tliirma (BiD1i) texnologiyasi, eyni lif lizorindon molumatin
hom gondorilmoasi, hom do gobul edilmasi imkani yaradir. Bu texnologiya, sobake performansini
artirir vo xorclori azaldir. BiDi texnologiyasi, 5G vo 6G sobokalorinin inkisafinda shomiyyatli rol
oynayacaq. Bu texnologiya soboko qurulusunu sadolosdirir vo yiiksok siirotli, iki istiqamaotli
molumat Otliriilmosini tomin edir. Kvant rabito ilo birlosorok, BiDi sobokolorin tohliikosizliyini
artirir. BiDi, daha az enerji sorfiyyati ilo daha siirotli molumat &tiiriilmoesini miimkiin edir. Bu
texnologiya, soboko operatorlarina daha g¢evik vo ekoloji tomiz infrastrukturlar qurmaga imkan
verir. BiDi texnologiyasi, 5G vo 6G sabokolorinin maliyyatini azaldir vo omaliyyat somaraliliyini
artirir. Yiiksok siirot vo asagi gecikma ilo molumat markozlorindo daha effektiv molumat otiiriilmasi
tomin edir.Galacokds BiDi texnologiyasi, saboke infrastrukturunun daha ¢evik vo somarali olmasini
tomin edocok. Noticads, BiDi texnologiyast golocokdo daha yiiksok keyfiyyatli va siiratli xidmotlor
toqdim edacak.

Acgar sozlar: fiber optik rabita, malumat otiiriilmasi, optik liflor, kvant rabita, yiiksak siirat va
asagi gecikma, 5G va 6G sabakalori, malumat markazlari, telekommunikasiya, BiDi texnologiyasi
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New Technologies for Single-Fiber Bi-Directional Transmission

Abstract

Fiber optic communication technology ensures fast and low-loss data transmission. It offers
higher speed and efficiency compared to traditional broadband transmission. Optical fibers consist
of the core, cladding, and coating, which ensure accurate data transmission. It is widely used in
fields such as telecommunications, medical imaging, and industry. The single-fiber bi-directional
(BiDi) transmission technology allows for both sending and receiving data over the same fiber. This
technology improves network performance and reduces costs. BiDi technology will play a
significant role in the development of 5G and 6G networks. It simplifies network structure and
ensures high-speed, two-way data transmission. When combined with quantum communication,
BiDi enhances network security. BiDi enables faster data transmission with lower energy
consumption. This technology allows network operators to create more flexible and
environmentally clean infrastructures. BiDi technology reduces the cost of 5G and 6G networks and
increases operational efficiency. It ensures more effective data transmission in data centers with
high speed and low latency. BiDi technology will make network infrastructure more flexible and
efficient. As a result, BiDi technology will provide higher-quality and faster services in the future.

Keywords: fiber optic communication, data transmission, optical fibers, quantum
communication, high speed and low latency, 5G and 6G networks, data centers, telecommu-
nications, BiDi technology

Giris

Inkisaf etmokdos olan bir texnologiya olaraq, fiber optik rabito texnologiyast molumatlarin
otiiriilmasine miithlim tosir gostorir. Ononavi geniszolagli Otlirmonin lmumi siliroti yavas va
somarasizdir. ©nanavi geniszolaql 6tiirma ilo miiqayisada, fiber optik rabito texnologiyas: daha
stiratli Otiirmo siiratine malikdir, bu da signal Gtiirtilmoesi zamani itkini effektiv sokilde azalda bilir
va Otiirlilma prosesinin sabitliyini boyiik 6l¢iids tomin edir (Yao, 2022).

Son illords elm va texnologiyanin davamli inkisafi va toraqqisi ilo optik lifli rabite texnologiyasi
getdikco daha ¢ox insanlarin hayatina daxil olur vo comiyyatin biitiin tobagoalori torofindon genis
sokildo taninir. Optik lif texnologiyasi osas Otiirmo miihiti olaraq, signali ananavi Gtiirma texnolo-
giyasindan daha siiratli emal eds bilir. Bu da hoyatin biitiin saholorinds genis istifado olunur va bir
¢ox saholords praktik rol oynayir. Informasiya osrinin golisi molumatlarm siiratlo artmasina sobob
olmusdur. Malumatlarin diizgiin istifads edilmasi tiglin optik lif texnologiyasindan somarali sokilda
istifado edilmosi miixtolif saholorde diqgat morkozino ¢evrilib (Cin Geniszolaqlh Miiasir kommu-
nikasiyada totbiq, 2021; Liu & Li, 2019).

Tadqgiqat

Tok lifli iki istigamatli 6tiirma (BiD1i) texnologiyasi, optik rabits sabokslorinds eyni lif iizo-
rindon molumatin ham gondorilmasi, hom do qobul edilmasi prosesini miimkiin edon yenilik¢i bir
hall yoludur. Bu texnologiya, soboko qurulusunu asanlasdirir, fiber-optik xottin effektivliyini yiik-
soldir vo xarclorini azaldir. BiDi texnologiyast molumatlarin har iki istigameatde Gtiiriilmasi tiglin
mixtolif dalga uzunluqlarindan faydalanir, noticads, tok lif {izorindon eyni anda molumatlarin
otiiriilmasini miimkiin edir. Yeni optik transceiver-lar, bu ciir 6tiirmalori dastokloyorak, yiiksok stirat
vo az enerji sarfiyyati ilo moalumatlarin Gtiiriilmoasini tomin edir (Fan, 2021; Ali & Tan, 2017; Li &
Zhang, 2021).

Tok lifli iki istigamatli 6tlirma texnologiyast optik lifli rabito 6tiirms texnologiyasinin praktiki
totbiqidir. Eyni optik kabel vasitosilo molumatin effektiv Otiiriilmosi optik kabelin gedis-golisi
zamani moalumatin iki istigamotli 6tiirtilmasine imkan verir. Miiasir optik lif 6tiirtilmasi nozoriyyoe-
sindon istifado edorok, insanlar optik lif Gtiiriilmosinin bdyiikk tutumunu aydin sokildo basa diiso
bilarlar. Lakin optik kabel malumat Gtiirmoa gabiliyyatine nail olmagq tiglin an vacib amillordon biri
tosir edon amillordon qorunmasinin giiclondirilmasidir. Bu zaman avadanligin normal istifadasini
tomin etmok {i¢iin Otiirlici avadanliga kapital qoyulusu, otiirlici avadanligin miintozom yoxlanil-
masi va texniki xidmaoti aparilmasi vacib amildir (Yang, 2019; Kiani & Wang, 2020).
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BiDi texnologiyasi golocokdo 5G vo 6G sobokolorinin inkisafinda asas bir vasito olacaq. 5G
sobokalorinin tatbiqi ilo optik rabitonin siiratine vo genisliys olan taloblor artacaq, bu zaman BiDi
texnologiyasi tok bir lif lizorindo yiiksok siirotli vo ikitorofli molumat Otiiriilmosini tomin edorok
saboko performansini artiracaq. 5G sobokalorinin tolob etdiyi bdyiik molumat axini va siiratli alago
imkanlar1 ilo yanasi, BiDi texnologiyasi daha six va effektiv soboko quruluslarinin yaradilmasinda
miihiim rol oynayacaq. Tok lifli iki istigamatli 6tiirmo, daha az fiber-optik xott istifads edorok daha
¢ox molumat Gtiirmoyos sorait yaradacaq ki, bu da 5G sobokolorinin maliyyetini azaldacaq vo
omoaliyyatlarin somaraliliyini artiracaq (He & Chen, 2016; Aksu & Turhan, 2018).

Goloacokds BiDi texnologiyasinin inkisafi vo digor qabaqcil texnologiyalarla birlogdirilmasi, mo-
lumat otiiriilmosinin siiratini, etibarliligini vo tohliikssizliyini artiraraq diinya iizro soboko infra-
strukturunda koklii doyisiklikloro sabab olacaq. Bu, yeni nasil sobokolorin yaradilmasinda miihiim
bir morhals olacaq vo hom fardi istifadogilor, hom do sonaye saholorindo daha yiiksok performans vo
daha yaxs1 xidmat toqdim edilmasine yol agacaq. BiDi texnologiyasiin galocokds inkisafi, soboko
stiratini artiraraq, gecikmolori azaldacaq vo imumi performansi yiiksoldocok, bu da miixtalif sonaye
saholorinds miihiim dayisikliklors vo yeniliklora sabab olacaq. Xiisusilo malumat morkozlori, bulud
xidmatlari vo boylik verilonlor analitikast kimi saholorde BiDi texnologiyasinin totbiqi, daha siiratli
vo effektiv moalumat otiiriilmasini miimkiin edacok. BiDi istifads edildikdo, malumat markazlarinin
enerji istehlaki azalacaq vo bu da daha yiiksok bant genisliyi ilo molumat miibadilosini asanlag-
diracaq (Zhang & Xu, 2020).

BiDi texnologiyasinin inkisafi, “sorhodsiz soboko” anlayisinin hoyata keg¢masino do imkan
yaradacaq. Bu, global rabito infrastrukturunun daha cevik, siiratli vo etibarli olmasini tomin edocok.
Soboka inteqrasiyasi daha asanlasacaq vo miixtalif soboko protokollart arasinda daha sabit va siiratli
olagalor qurulacaq, bu da molumat miibadilosini siirstlondiracok. Bu inkisaf, xiisusilo boyiik
soharlorda, nagliyyat sobokalorinds vo sohiyya sahalorinds real vaxtda molumat Otiiriilmasini tomin
edocok (Jiao & Xu, 2019).

Bundan olava, BiDi texnologiyasinin daha az enerji istehlaki vo azaldilmis infrastruktura
ehtiyaci ekoloji cohatdon do miisbat tasir gostoracok (Zhang & Wei, 2022).

Notica
Son naticads, BiDi texnologiyasinin inkisafi, siiratli, etibarli vo ¢evik sobokalorin qurulmasina
imkan veroacok. Bu texnologiya, qlobal rabits infrastrukturlarinin galacayini formalagdiracaq vo 5G,
6G kimi yeni nasil sobakalarin inkisafin1 dastokloyacak. Fardi istifadagilor vo sanaye sahalari, BiDi
texnologiyasinin toqdim etdiyi Ustiinliiklordon faydalanaraq daha yiiksok keyfiyyatli vo siirotli
xidmotlor alde edacaklor.
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Telekommunikasiya sobakalarinda ¢oxdasiyicili
molumat otiiriillmasi tisullar

Xiilaso

Telekommunikasiya sobokolorindo molumat otiiriilmosi prosesinin effektivliyi vo etibarliligi
artirmaq Uclin ¢oxdastyicili molumat otiiriilmosi Uisullart genis totbiq olunur. Bu iisullar, yiiksok
stiratli moalumat otiirtilmasi toloblorini qarsilamaq vo soboko resurslarinin optimal istifadssini tomin
etmok iiclin nozordo tutulmusdur. Coxdasiyicili Otliriilmo tisullari, asason, signalin geniszolagl
spektrds bir neco dastyict tezlik iizorinde boliinmasi prinsipi ilo isloyir. Belo yanasmalar signalin
miixtalif kanallara boliinarok paralel sokilda Gtiiriilmasino imkan verir. Bu texnologiyalar arasinda
OFDM (Orthogonal Frequency Division Multiplexing), CDMA (Code Division Multiple Access) va
FDMA (Frequency Division Multiple Access) kimi metodlar genis istifado olunur. Bu metodlar,
xiisuson do mobil sobakalor, peyk rabitesi vo geniszolaqli internet texnologiyalarinda istifads edilir.
OFDM texnologiyasi sos-kiiyo qarsit yiiksok dayanigli§i vo molumat Gtiirmo siirotini artirmaq
qabiliyyati il forglonir.

Acar sozlar: mobil sabakalar, peyk rabitasi, geniszolaqli internet, signalin spektr boliinmasi, so-
baka effektivliyi, malumat otiirmo siirati, tezlik spektri, sobaka dayaniqlig
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Multi-Carrier Data Transmission Methods in
Telecommunication Networks

Abstract

Multi-carrier data transmission methods are widely used in telecommunication networks to
increase the efficiency and reliability of the data transmission process. These methods are designed to
meet the requirements of high-speed data transmission and ensure optimal use of network resources.
Multi-carrier transmission methods mainly work on the principle of dividing the signal over several
carrier frequencies in the broadband spectrum. Such approaches allow the signal to be divided into
different channels and transmitted in parallel. Among these technologies, methods such as OFDM
(Orthogonal Frequency Division Multiplexing), CDMA (Code Division Multiple Access) and
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FDMA (Frequency Division Multiple Access) are widely used. Each method offers advantages in
different network environments and types of services. These methods are used, in particular, in
mobile networks, satellite communications and broadband Internet technologies. OFDM technology
is distinguished by its high noise immunity and ability to increase data transmission speed.

Keywords: mobile networks, satellite communication, broadband internet, signal spectrum
division, network efficiency, data transfer rate, frequency spectrum, network stability

Giris

Miiasir dovrde telekommunikasiya sobokelori hoyatimizin ayrilmaz hissesina ¢evrilmis vo
molumat miibadilosinin asas vasitasi kimi shomiyyat qazanmigdir. Bu sobokalorin funksionalligini
vo Otlirma imkanlarint artirmaq tiglin miixtalif texnologiya va iisullar totbiq edilir. Xiisusilo ¢ox-
dastyicili molumat otiiriilmosi lisullar1 telekommunikasiya sistemlorindo boyiik yeniliklor yarat-
migdir (Clerckx, Mao, & Schober, 2021, s. 44). Bu metodlar molumatin yiiksak siiratlo, somarali vo
dayaniglt sokilds otiiriilmosini tomin etmok {i¢iin nozorde tutulmusdur. Coxdasiyicili otiiriilmo,
signalin geniszolaqli spektrdo miixtalif tezlikloro bdliinorok paralel sokildo Gtiiriilmasi prinsipine
osaslanir. Bu yanagma, hom sas-kiiys qarsi dayanigliligi artirir, hom do mokan vo tezlik resurslarinin
daha effektiv istifadesini tomin edir. OFDM, CDMA vo FDMA kimi ¢oxdasiyicilt otiiriilmo tex-
nologiyalari mobil sabakalor, peyk rabitasi vo geniszolaqli internet daxil olmaqla miixtslif sahalordo
totbiq olunur (Clerckx, Mao, & Jorswieck, 2023, s. 124).

Tadqiqat

Telekommunikasiya sobokalorinds goxdasiyicili molumat 6tiiriilmasi tisullart miiasir texnologi-
yalarin inkisafi ilo daha da aktuallagmisdir. Bu tisullar molumat Gtiiriilmasi sahasindo genis imkan-
lar yaratmig va soboka resurslarinin daha effektiv istifadosini tomin etmisdir.

Coxdastyicilt molumat 6tiirtilmasi texnologiyalart signalin bir ne¢o forqli dasiyict tezliklor {izo-
rindo bollinorak Otiirlilmosine osaslanir. Bu yanagsma molumatin yiiksok siiratlo, somorali vo daya-
niqh sokildo 6tiirtilmoasing sorait yaradir. Osason istifado olunan ¢oxdasiyicili molumat Stiiriilmosi
tisullar1 arasinda OFDM (Orthogonal Frequency Division Multiplexing), CDMA (Code Division
Multiple Access) vo FDMA (Frequency Division Multiple Access) genis totbiq sahasino malikdir.
OFDM texnologiyas1t molumatin genis tezlik spektrinds ortoqonal dasiyicilar izorindo boliinmasini
tomin edir (Letaief et al., 2019, p. 32).

Sakil 1. Telekommunikasiya sabakalorinda goxdasiyicili
molumat otiirtilmasi tsullari.

Istifadaci 1-in Biircii

Istifadagi 1
Dekoderi
(SIC
yoxdur)

istifadaci 2
e Dekoderi (SIC
Baza Ust-iistd yoxdur()

User 2 Stansiyast  Yigilmis

| Somuslaten Kodlayicist Bii
istifadagi Y ure

2-nin Biircii

Monba: Clerckx, B., Kim, J., Choi, K. W., & Kim, D. I. (2022). Foundations of
wireless information and power transfer: Theory, prototypes, and experiments.
Proceedings of the IEEE, 110(1), 8-30.
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Istifadogi 1-in Biircii: Coxdastyicili molumat &tiiriilmosindo istifadogilorin molumatlart farqli
dasiyicilar tizorindo yerlosdirilir. Har bir istifadoginin 6ziinomoxsus biircii (konstellasiyasi) olur ki,
burada istifado edilon signallarin amplituda vo faza komponentlari xiisusi formada kodlanir. Bu,
istifadogilorin bir-birindon ayrilmasina vo molumatlarin daha effektiv otiirilmoasine kdmok edir.
Istifadagi 2-nin Biircii: Ikinci istifadocinin biircii do goxdastyicil sistemdo eyni prinsip iizra qurulur,
lakin biirc ndqtoleri forqli signal xiisusiyyatlorini tomsil edir. Istifadagi 1-in biirciindon forg-
londirilorok molumatlarin iist-iisto diismasi vo qarismasinin garsisi alinir. Bu iisul daha cox OFDM
(Orthogonal Frequency Division Multiplexing) sistemlorindo totbiq olunur. Baza Stansiyasi
Kodlayicist: Coxdasiyicili malumat otiiriilmosi zamani baza stansiyasi istifadocilordon aldigi molu-
matlar1 kodlayaraq miioyyan bir superpozisiya (list-listo y1g1lmis) siqnal soklinda &tiirtir (Clerckx et
al., 2019, p. 122).

Baza stansiyasi kodlayicist hom istifadacilorin bilirc melumatlarini birlogdirir, ham do bu
siqnallar effektiv 6tiirmok {iciin miixtolif modulyasiya iisullarindan istifado edir. Ust-iisto y1g1lmis
Biirc: Coxdastyicili sistemlordo baza stansiyasinin gondordiyi molumatlar {ist-listo yigilmis formada
istifadocilora otiiriiliir. Ust-iista yigilmis biirc bir nego istifadaginin signallarinin birlosmosinden
yaranir va gobuledici toraf bu signallar1 ayiraraq har bir istifadog¢inin malumatini gixarir (Clerckx et
al., 2022, p. 99).

Bu iisul NOMA (Non-Orthogonal Multiple Access) texnologiyalarinda genis totbiq olunur.
Istifadaci 1 Dekoderi (SIC yoxdur): Istifadaci 1 dekoderi qabul edilen signallari miioyyan iisullarla
desifra edir, lakin burada SIC (Ardicil Miidaxilonin Logvi) prosesi totbiq olunmur. SIC-in totbiq
olunmamasi vaziyyatindo istifadogi digor istifadacilorin signallarint miidaxils olaraq qabul edir vo
molumatin barpasinda alave miirokkeblik yarana biler. Istifadoci 2 Dekoderi (SIC yoxdur): Istifadogi
2 dekoderi do SIC prosesindon istifado etmadon molumati desifro etmoya ¢alisir. Bu voziyyotdo
signalin keyfiyyoti vo qobul performansi digor istifadoginin signallarindan golon miidaxilonin
soviyyasindon asilt olur. SIC olmadan dekodlama daha sads olsa da, coxdasiyicili sistemlorde
effektivliyi mohdudlasdira bilor.

Bu texnologiyalarin inkisafi va totbiqi ilo olagadar qarsida duran osas vazifalordon biri daha yiik-
sok molumat Gtiirma siiratlori oldo etmok vo sobakolorin ¢gevikliyini artirmaqdir. Telekommunikasiya
sektorundaki yeniliklar, xiisuson do 5G vo golocokds gdzlonilon 6G texnologiyalarinda ¢oxdastyicili
oOtiirtilma tisullariin daha inkisaf etmis formalarinin totbiqina yonalib.

Bu yeniliklor, xiisusilo geniszolaqli internet xidmotlorinds, sonaye 4.0 totbiglorindos, l0T
(Internet of Things — Osyalarin Interneti) cihazlarinin idaro olunmasinda vo avtomatlasdirilmisg
sistemlorin dostoklonmosindo miihiim rol oynayacaqdir. Eyni zamanda g¢oxdasiyicili molumat
otiiriilmasi tisullarinin somarsliliyini artirmaq tigiin signal isloma texnologiyalarinda iraliloyislor ho-
yata kecirilir. Masolon, ¢ox antenli sistemlor (MIMO — Multiple Input, Multiple Output) ilo
birlikds istifado edilon OFDM texnologiyast malumat 6tiirma gabiliyyatini daha da artirir (Clerckx
etal., 2022, s. 77).
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Sakil 2
Telekommunikasiya sabakolorinda ¢oxdasiyicili molumat Gtiiriilmasi prosesi

Istifadoci 1 Istifadoci 2 Istifadaci 3 Istifadogi 4 istifadaci 5 Istifadaci 6
User 1 User 2 User 3 User 4 User 5 User 6
IO 11 01

N AR

VN 1 VN 2 VN 3 VN 4 VN 5 VN 6

FN 1 FN 2 FN 3 FN 4

(b)

Manba: Clerckx, B., Kim, J., Choi, K. W., & Kim, D. I. (2022). Foundations of wireless
information and power transfer: Theory, prototypes, and experiments. Proceedings of the IEEE,
110(1), 8-30.

Telekommunikasiya sobokolorindo c¢oxdastyicili molumat oGtiiriilmosi tisulu eyni zamanda bir
nego istifadoginin molumatlarinin bir kanal tizorindon Gtiiriilmasine imkan yaradir. Bu prosesda hor
bir istifadog¢inin malumati forqli ikili kodlar vo rong bloklart ilo tomsil olunur. Soklin birinci
hissosindo (a) istifadogilorin molumatlarinin kodlanmasi vo {ist-listo yigilmasi tosvir edilmisdir.
Istifadagilor vo onlarin molumatlar1 asagidaki kimi tomsil olunur:

o Istifadogi 1: 00 (qirmiz1 bloklar),

Istifadagi 2: 10 (yasil bloklar),
Istifadogci 3: 10 (mavi bloklar),
Istifadagi 4: 01 (qohvayi bloklar),
Istifadoci 5: 11 (ag va gara bloklar),
Istifadagi 6: 01 (bondvsayi bloklar).

Bu molumatlar har bir istifadogidon alinaraq ardicil sokilds baza stansiyasinda toplanir vo vahid
ist-listo y1gilmus signal soklindo birlosdirilir.

Bu proses spektral effektivliyin artirilmasi {igiin hoyata kegirilir vo istifadogilorin molumatlari
eyni tezlik resursunda otiirtiliir.

Sakilin ikinci hissasinda (b) bu malumatlarin Gtiiriilmasi zaman1 VN (Variable Nodes) vo FN
(Function Nodes) arasinda oalagqo qurulmasi tosvir olunur.
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e VN-lor (Dayison diiyiinlor) istifadogilorin molumatlarini tomsil edir. Burada VN1-don VN6-
ya qodor doyison diiyiinlor mévcuddur. Hor bir VN miioyyon istifadogiyo moxsus molumat
bloklarini ehtiva edir (Clerckx et al., 2019, p. 33).

FN-lor (Funksional diiyiinlor) malumatlarin toplanmasi vo emal olunmasi funksiyasini yerino
yetirir. Burada FN1-don FN4-5 qgodor funksional diiyiinlor istifado olunur. Dayison diiylinlor
funksional diiytinloro baglanaraq molumatlarin emal olunmasi prosesini tomin edir. Hor bir
istifadogidon golon molumatlar funksional diiylinlor vasitasilo birlogdirilir vo otiirlilmo sistemindo
diizgiin idars olunur. Bu slago sabakonin daha daqiq vo somarali foaliyyastini tomin edir. Beloalikls,
coxdastyicili molumat Gtiiriilmosi tsulu telekommunikasiya sobokolorinds eyni anda bir neg¢o
istifadocidon golon molumatlarin Otlirlilmesine sorait yaradir. Bu proses molumatlarin iist-iisto
yigilmasi va funksional diiyiinlor vasitasilo idars olunmasi sayasinds hoyata kegirilir (Letaief et al.,
2019, p. 19).

Bu yanasma eyni vaxtda bir ne¢o kanalda molumat otiirarak sobokonin imumi 6tiirma gabiliy-
yotini yiiksaldir. Miasir dovrde g¢oxdasiyicilt Stiiriilmo texnologiyalarinin totbiqi ilo baglh qarsila-
silan ¢otinliklorden biri sixligla dolu tezlik spektrinin daha optimal idaro edilmosidir. Bu problem,
xiisuson da sohar yerlorindo va yiiksok molumat trafiki olan bolgalards daha aktualdir. Bunun tigiin
dinamik tezlik idaroetma sistemlori va siini intellekt asasli optimallasdirma alqoritmlori inkisaf etdi-
rilir. Bu texnologiyalar homginin gsobokonin avtomatlagdirilmasina vo real vaxtda gorar gobuletmo
prosesloring dostok verir. Xiisusilo LEO (Low Earth Orbit — Asag1 Yoriingali Peyklor) peyk sis-
temlorindo bu {isullar molumat Gtiiriilmasinin dayanigligini artirmaq ve siqnal gecikmolorini
minimuma endirmak {i¢iin totbiq olunur (Letaief et al., 2019, p. 88).

Sokil 3
Telekommunikasiya sobokalorinds goxdastyicilt malumat Gtiiriilmasinin
optimizasiya tisullar

Istifadoci Simsiz
Aktivliyi molumat Mozmunun

@

”H“" é-l

Content 1

Istifadogi

Populyarligi Mobilliyi

Tarixi melumat
—  Prognozlagdirilmi

Zaman

Mbanba: Saad, W., Bennis, M., & Chen, M. (2020). A vision of 6G wireless systems:
Applications, trends, technologies, and open research problems. IEEE Network, 34(3), 134-142.
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Telekommunikasiya sabokolorindo goxdasiyicili malumat Otiiriilmasi tisullar1 bir nega istifado-
¢inin malumatlariin eyni vaxtda va effektiv sokilds o6tiiriilmasine imkan yaradir. Bu prosesda isti-
fadogi aktivliyi, mozmunun populyarligi, simsiz molumat axini va istifado¢i mobilliyi kimi amillor
nozora alinir. Molumatlarin 6tiiriilmasi vo idars olunmasi iliciin masimn Syronma alqoritmlori tot-
biq edilir. Istifadogi Aktivliyi molumat 6tiirma sistemlorinds osas amillordon biridir. Aktiv isti-
fadogilorin davraniglar: tohlil edilorok onlarin molumat 6tiirmo ehtiyaclart miisyyon edilir. Aktiv
voziyyatdo olan istifadagilor {i¢ilin kanal resurslar1 ayrilir, qeyri-aktiv istifadogilor iso soboko yiikii-
niin azaldilmasina komok edir. Mozmunun populyarligi da coxdastyicili malumat 6tiiriilmasi prose-
sinda boyiik rol oynayir (3GPP, 2015, p. 122).

Daha ¢ox tolob olunan mozmun (Mazmun 1 vo Mazmun 2) 6ncodon miioyyan edilorok optimal
sokildo istifadogilore otiirtiliir. Populyar mozmunun idars olunmasi trafik yiikiiniin balanslas-
dirllmasina vo gobokonin effektiv foaliyyotine komok edir. Simsiz mslumat axini istifadagilorin
molumatlarinin baza stansiyalar1 arasinda otiiriilmasi prosesini ohato edir. Malumat axini real vaxt
rejiminds tarixi molumatlar asasinda prognozlasdirilir. Tarixi malumat vo prognozlagdirilmis molu-
mat tohlil edilorok trafik dorocosi miioyyan edilir. Bu proses zamani vaxt (zaman) faktoru nazoro
alinaraq sobokonin yiikii idara olunur. Istifadeci mobilliyi telekommunikasiya sabokalorinin planlas-
dirilmasinda asas rol oynayir. Harokotds olan istifadagilorin yerdoyisma trayektoriyalari tohlil edilir
vo molumatlarin fasilosiz 6tiirtilmasi ticlin uygun baza stansiyalarina qosulmalar1 tomin edilir. Tele-
kommunikasiya sabokslorinds masin dyronmo alqoritmlori asasinda ¢oxdasiyicili malumat otiiriil-
mosi tsullar istifadagi aktivliyi, mazmun populyarlii, simsiz malumat axini va istifadogi mobilliyi
kimi amillori nozors alaraq optimallagdirilir. Bu iisul soboks resurslarindan somorali istifado etmoyo
vo molumatlarin siiratli, fasilosiz Otiirlilmosini tomin etmoays imkan yaradir. Biitiin bu dsullar
naticosindo ¢oxdastyicili molumat Gtiiriilmosi sistemlori soboko trafikini optimallagdirir, mozmun
tolobatin1 6doyir vo istifadogilorin horakatliliyi asasinda xidmaotin fasilasizliyini tomin edir (Clerckx
etal., 2022, p. 347).

Bu yanasma, xiisusilo miiasir telekommunikasiya sabokslorinin samarsliliyini artirir vo daha
yiksok molumat Gtlirmo siiratino nail olmaga imkan yaradir. Geniszolagli internet xidmatlorinin
global miqyasda genislondirilmasi {i¢iin bu texnologiyalarin effektivliyi xiisusi énom dasiyir.
Belolikla, ¢ox dasityicili molumat 6tiirtilmasi tisullar1 telekommunikasiya sobokelorinin texnoloji
inkisafinda miihiim rol oynayir. Onlarin totbiqi ilo daha siiratli, daha dayaniqli vo daha genis-
londirils bilon sobakalor qurmaq miimkiindiir. Galocokds bu texnologiyalarin daha genis miqyaslh
totbiqi vo tokmillagdirilmasi ilo bagli arasdirmalar davam etdirilocokdir (Saad, Bennis, & Chen,
2020).

Bu, yalniz telekommunikasiya sahasing deyil, hom do rogomsal iqtisadiyyatin digor sektorlarina
boyiik tohfo verocokdir. Bu iisullarin osas moagsodi moalumatin daha siiratli, daha sabit vo daha
somarali sokilds 6tiliriilmasini tomin etmokdir. Coxdasiyicili moalumat 6tiirtilmosi sistemlori, maluma-
tin bir neco forqli tezlikdo paralel olaraq otiiriilmasini miimkiin edir. Bu yanagsma yalniz Gtiiriilmo
prosesini siirotlondirmir, hom do soboko resurslarindan optimal istifadoni tomin edir. Coxdasiyicili
molumat &tiiriilmasi  texnologiyalarindan on genis yayilanlar1 OFDM (Orthogonal Frequency
Division Multiplexing), CDMA (Code Division Multiple Access) vo FDMA (Frequency Division
Multiple Access) tlsullaridir. OFDM texnologiyasi signalin tezlik spektrinds bdliinmaesini tomin
edorok yiiksok 6tiirma siiratlori vo signal miidaxilolorine qarst dayaniqliq toklif edir (Clerckx et al.,
2019, p. 134).

Bu texnologiya hom mobil sobokolordo, hom do geniszolagql internet xidmatlorinds istifads
olunur. OFDM-in asas iistiinliiklarindan biri onun ¢ox antenali sistemlar (MIMO) ila birlasdirilmasi
noticosinda Otlirma somoraliliyinin daha da artirilmasidir. CDMA texnologiyasi iso molumatin
miixtalif kodlar vasitasile Gtiiriilmasine asaslanir. Bu, eyni vaxtda bir ¢ox istifado¢inin eyni tezlikds
rabito yaratmasina imkan verir.

CDMA texnologiyast yiiksok molumat yiikii olan sistemlords etibarli iglomoyi tomin edir vo
signal miidaxilalorinin tosirini minimuma endirir. Mobil rabitodo, xiisusilo do 3G texnologiyasinda
bu metodun istifadasi genis yayilmisdir. FDMA {isulu iso tezlik spektrinin forqli kanallara
boliinmasi ilo isloyir. Bu yanasma hor bir istifadogiys xiisusi tezlik diapazonu ayrilmasini tomin
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edir va signal miidaxilalorinin garsisini alir. FDMA daha ¢ox anonavi rabita sistemlorinda, xiisusilo
peyk rabitosindo vo analoq texnologiyalarda istifado olunur. Coxdasiyicili molumat otiiriilmasi
tisullar1 miiasir telekommunikasiya sobakalarinin qurulmasinda asas baza rolunu oynayir.

Bu texnologiyalar mobil sobokalar, geniszolaqli internet, raqomsal yayim sistemlori vo peyk
rabitosindo totbiq edilorok molumatin keyfiyyatli otiirtilmosini tomin edir. Xiisusilo, 4G va 5G
sabokolorindo bu texnologiyalar sayssindo daha yiiksok siiratlor vo daha dayanigli rabito tomin
edilmisdir.

Tezlik spektrinin mohdudlugu, yiiksok sixliglt mihitlorde signal keyfiyystinin qorunmasi va
soboko resurslarinin optimallasdirilmast bu sahodo aragdirmalarin davam etdirilmosini tolob edir.
Golocokdo bu ¢otinliklorin aradan gqaldirilmasi iiclin siini intellekt vo masin dyronmaosi texno-
logiyalarindan istifado olunaraq adaptiv idaroetma sistemlori yaradilacaqdir. Bu texnologiyalarin
totbiqi tokca rabita sahasi ilo mohdudlagmir, hom do sonaye 4.0, 10T (Internet of Things — asyalarin
Interneti) vo digor roqemsal saholordo genis imkanlar agir. Coxdasiyicili tiiriilmo iisullar1 molu-
matin etibarlt vo yiliksok siiratli otiiriilmasini tomin etmoklo yanasi, soboko resurslarinin daha so-
morali istifadosini tomin edir vo telekommunikasiya sistemlorinin golocokdo daha genis miqyasda
totbiq olunmasina sorait yaradir (3GPP, 2018, p. 65).

Golocakda bu texnologiyalarin inkisafi naticesinde melumat otiiriilmoesinin keyfiyyati vo siiroti
daha yiiksok soviyyaye catacaqdir. Coxdasiyicili molumat otiiriilmasi, miiasir telekommunikasiya
sabakolorinin inkisafinda miihiim rol oynayir. Bu texnologiyalar miixtalif rabito sistemlorindo isti-
fado edilorok molumatin yiiksok siiratlo vo etibarli sokildo otiiriilmosini tomin edir. Molumatin bir
ne¢o dastyict lizorindo boliinmasi, sobako resurslarinin daha somorsli istifado edilmasins imkan
verir, bu da iimumilikdo sobokonin isini optimallagdirir. OFDM (Orthogonal Frequency-Division
Multiplexing) texnologiyasi bu sahads on miihiim yeniliklordon biridir. Bu sistem bir ne¢o dastyici
tezliyi tizorindo molumati paralel sokildo Gtiirmayo imkan verir, eyni zamanda kanalin daha az
miidaxiloys moruz qalmasini tomin edir.

OFDM, MIMO (Multiple Input Multiple Output) texnologiyas1 ila birlogdirildikdo, malumat
ottiriilmasinin somoaraliliyi daha da artir (Clerckx, Mao, & Jorswieck, 2023, p. 39). Bu yanasma,
yiiksok stiratli internet xidmatlori vo mobil rabito sobokolorindo miivoffaqiyyatlo totbiq edilir,
xtisusilo 4G va 5G sobokalarindo.

CDMA (Code-Division Multiple Access) texnologiyasi da molumatlarin daha effektiv sokildo
otiiriilmasine komok edon digor bir miithiim sistemdir. CDMA, istifadacilorin forqli kodlar vasitasilo
eyni tezlik kanalin1 paylagsmasina imkan verir, bu da ¢oxlu sayda istifadagiys xidmot gdstormayi
asanlasdirir.

CDMA texnologiyasi, xiisusilo mobil sobokoalordo, yiiksok molumat yiiklori vo signal miidaxi-
lalarinin oldugu miihitlords avazsizdir. FDMA (Frequency-Division Multiple Access) texnologiyasi
159 hor bir istifadociyo xilisusi tezlik diapazonu ayrilmasini tomin edir. Bu texnologiya daha ¢ox
ononavi rabits sistemlorinde vo peyk rabitoesinde istifads olunur. FDMA, kanalin effektiv bdliin-
masini tomin edir va har bir istifadociys miidaxilesiz xidmot gostorir. Bu sistemin an boyiik iistiin-
liyi tezlik spektrinin diizgiin idare olunmasinda va yiiksok keyfiyyatli xidmotin tomin edilmasin-
dadir. Coxdasiyicili molumat 6tiiriilmasi texnologiyalarinin inkisafi, sobakelorin keyfiyyatini artir-
magqla yanasi, hom do yeni imkanlar agir.

Golocokds bu texnologiyalar daha da tokmillogdirilocok va siini intellekt, masin dyronmaosi kimi
yenilik¢i yanagmalarla inteqrasiya edilocokdir. Bu inkisaflar, daha siirotli vo etibarli molumat 6tii-
riilmasini tomin edacak, eyni zamanda sonaye, IoT va digor roqomsal sahslordo genis totbiq sahalori
yaradacaqdir.

Beloliklo, bu texnologiyalarin golocok inkisafi ilo telekommunikasiya sobokolorinin performansi
vo istifadesi daha da genislonocokdir. Coxdastyicili molumat Otiirlilmasi texnologiyalari, miiasir
telekommunikasiya sobokalorinds siirat vo etibarliligin artirilmasi {i¢iin osas vasitolordon biridir. Bu
texnologiyalar, molumatin bir ne¢o dasiyict kanal {izorindon paralel olaraq otiiriilmosini tomin edir,
bu da soboko yiikiinii azaldir vo signalin keyfiyyatini artirir. Son illordo, xiisusilo mobil rabito vo
geniszolagli internet xidmotlorinin inkisafi ilo birlikdo, ¢oxdasiyicilt 6tiiriilmo {isullarinin oho-
miyyoti daha da artmisdir (Clerckx et al., 2021, p. 33).

108



ELMI IS Beynalxalq Elmi Jurnal. 2025 / Cild: 19 Say:: 1/102-110 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2025 / Volume: 19 Issue: 1/102-110 e-ISSN: 2708-986X

OFDM, bir nego frekans kanali iizorindo molumatin paralel sokildo Gtiiriilmosini tomin edir,
beloliklo signalin miixtalif tezliklordo Otiiriilmosi miimkiin olur. Bu, soboko iizorindoki yiiklorin
daha balansli paylanmasini tomin edorok, daha az miidaxilo ilo yiiksok siirat tomin edir. MIMO
(Multiple Input Multiple Output) texnologiyasi ilo birlosdirildikde, molumat otiiriilmesinin soma-
roliliyi daha da artir vo daha genis ohato sahosi tomin edilir.

Bu xiisusiyyatlor, 4G vo 5G sobokalorindo yiiksok siiratli internet xidmatlorinin miimkiin
olmasina imkan yaratmisdir. CDMA (Code-Division Multiple Access) texnologiyasi, mobil rabito
sahasinda genis totbiq olunan bir digar ¢oxdasiyicil 6tiirme iisuludur. CDMA, har bir istifadogiye
forqli kodlar verorok, eyni tezlik spektri iizorindon molumat 6tiirmoys imkan yaradir (De Lima,
Belot, & Berkvens, 2021, p. 12).

Bu yanasma, bir nego istifadoginin eyni vaxtda sobokoni istifado etmosino sorait yaradir vo mii-
daxilalorin qarsisini alir. Yiiksok molumat yiiklori vo yogun trafik ilo qarsilasilan miihitlordo CDMA
texnologiyasi etibarli islomani tomin edir. Bu xiisusiyyatlori ilo CDMA, xtisusilo 3G sobokalorindo
genis istifado olunmugdur. FDMA (Frequency Division Multiple Access) iso hor bir istifadogiyo
xtisusi tezlik diapazonu ayrilmasini tomin edon bir texnologiyadir. Bu metod, istifadsgilor arasinda
signal miidaxiloalorinin garsisini almaga komok edir vo tezlik spektrinin diizgiin boliisdiiriilmosini
tomin edir. FDMA texnologiyasi daha ¢ox peyk rabitosi vo analoq rabito sistemlorinds istifads
olunur (Andonov & Dimitrov, 2018).

Bu texnologiyanin on boylik iistiinliiyii istifadocilor arasinda miidaxilonin olmamasi vo saboko
tizorindoki yikiin idaro olunmasinda tomin etdiyi sabitlikdir. Coxdasiyicilt molumat otiiriilmosi
texnologiyalarinin totbiqi yalniz rabito sahasinds deyil, hom do sonaye sahslorinds vo yeni texno-
logiyalarin inkisafinda miihiim rol oynayir. Masalon, sonaye 4.0 vo ogyalarin interneti (IoT) kimi
sahoalordo bu texnologiyalar malumatin siiratli vo tohliikasiz 6tiiriilmasini tomin edir. Eyni zamanda
bu texnologiyalarin inkisafi ilo daha genis molumat 6tlirma imkanlar1 yaranacaq vo daha yliksok
stirat va keyfiyyst tomin edilocokdir. Bununla yanasi coxdasiyicili molumat 6tiiriilmasi sistemlorinin
inkisafi, soboko resurslarinin optimallagdirilmasi va signalin keyfiyyatinin qorunmasi kimi bir sira
cotinliklori do giindoma gotirir.

Tezlik spektrinin mohdudlugu va yliksok sixliqda signal keyfiyyatinin qorunmasi masalalori, bu
sahodo aparilan arasdirmalarin davam etmasini zoruri edir. Golocokdo bu ¢atinliklorin aradan
qaldirilmasi tiglin siini intellekt vo masin 6yronmasi kimi yenilik¢i yanagmalarin totbiqi gozlonilir.
Bu texnologiyalar soboko resurslarinin daha somorsli idaro olunmasina vo adaptiv idaroetmo
sistemlorinin yaradilmasina imkan veracokdir (Clerckx et al., 2020, p. 17).

Notica

Coxdasiyicilt malumat otiirtilmasi tisullart miiasir telekommunikasiya texnologiyalarinin inkisa-
finda shomiyyatli yer tutur va sabokslarin siiratini, dayanigligini va samarsliliyini tomin etmak {i¢iin
genis totbiq olunur. OFDM, CDMA voa FDMA kimi metodlar sayasindo molumat 6tiiriilmosi daha
keyfiyyatli vo etibarli hala gotirilmisdir.

Bu iisullar mobil sabokalordon baslayaraq peyk rabitosi vo geniszolaqli internet xidmaotlorine
godor miixtolif saholordo yiiksok performans togdim edir.

Xiisusilo, OFDM-in tezlik resurslarinin samarali idars edilmasi vo CDMA-nin ¢oxsayli istifa-
dogilari destokloma gabiliyyati texnologiyanin iistiinliiklorini vurgulayir. Bu texnologiyalarin inki-
safi, silirotlo artan moalumat toloblorine cavab vermok vo sobaks infrastrukturlarinin genislondirilmaosi
tictin vacibdir. Stini intellekt vo masin 6yronmasi asasli hallorin tatbiqi ilo ¢oxdastyicili 6tiiriilma
iisullar1 daha ¢evik va optimal olacaqdir.

Goalacokdo, xiisusan 5G va 6G sabokalarinda, sonaye 4.0, IoT va rogomsal iqtisadiyyatin digor
sahalarinds bu texnologiyalarin shamiyyati daha da artacaqdir. Bu baximdan, ¢oxdastyicili malumat
otiirtilmasi Usullart telekommunikasiya sobokslorinin texnoloji inkisafi vo rogomsal xidmatlorin
genislonmasi ti¢lin 9sas baza rolunu oynayir.
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Optimizing High-Concurrency Access to Conditions Data: A Kubernetes
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Abstract

In modern web development, ensuring scalable and high-performance applications is essential
to meet growing user demand. This article explores the use of Gunicorn and Nginx in scaling
Python backends for production environments. Gunicorn, a Python WSGI HTTP server, utilizes a
pre-fork worker model to manage concurrent requests efficiently, supporting both synchronous and
asynchronous workloads. This scalability is enhanced by configuring the number of workers based
on CPU cores.

Nginx, serving as a reverse proxy and load balancer, complements Gunicorn by distributing
HTTP requests, handling SSL termination, and reducing server load by serving static content.
Together, these technologies create a robust, scalable system capable of handling high traffic
volumes while maintaining performance and security. The article delves into key configuration
strategies, including worker process management, timeout settings, load balancing, and security
considerations, emphasizing best practices for optimizing resource utilization in high-demand
environments.
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Statik verilaring yiiksak eyni zamanda girisin optimallagdirilmasi:
PostgreSQL va Django ils kubernetes asash hall yanasmasi

Xiilaso
Miiasir veb inkisafinda miqyaslana bilon vo yiiksok performansh tatbiglorin tomin edilmasi
artan istifadogi tolobatini garsilamaq ii¢iin vacibdir. Bu mogalo, Python backendlarini istehsal
miihitlari {iglin miqyaslamaqgda Gunicorn vo Nginx-in istifadasini aragdirir. Gunicorn, Python WSGI
HTTP serveri olaraq, eyni vaxtda sorgulari effektiv sokilds idars etmak iiglin 6ncadon ¢atdirilan isgi
modeli (pre-fork worker model) istifado edir vo hom sinxron, ham do asinxron is yiiklarini
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dastokloyir. Bu miqyaslanma, is¢ilorin saymin CPU niivalarina asason konfiqurasiya edilmasi ilo
artirilir.

Nginx, tors proxy va yiik balanslayici kimi faaliyyat gostararak, Gunicorn-u HTTP sorgularini
paylasdirmaq, SSL terminasiya proseslorini idara etmok vo statik mozmun togdim edorok server
yiiklarini azaltmagla tamamlayir. Bu texnologiyalar bir araya goalorok, yiiksak trafik hacmini idars
edo bilon, performans: vo tohliikesizliyi qoruyaraq giiclii vo miqyaslana bilon bir sistem yaradir.
Mogalads, resurslardan effektiv istifadoni optimallasdirmaq {igiin isgi proseslarin idara edilmasi,
vaxt asimi ayarlari, yik balanslasdirma vo tohliikasizlik masalalori Kkimi oasas konfiqurasiya
strategiyalar1 vo an yaxsi tocriibalora diggot yetirilir.

Acar sozlar: PostgreSQL, Django, Kubernetes-Orchestrated, Amazon EKS, Nginx

Introduction

Scalability is a critical factor in modern web applications, especially as user demand grows
rapidly. Python’s ecosystem provides several tools that empower developers to build web
applications that can scale effectively. In production settings, one of the most reliable combinations
for managing high traffic volumes is Gunicorn, a Python WSGI HTTP server, working in tandem
with Nginx, a versatile reverse proxy and load balancer. Gunicorn utilizes a pre-fork worker model
that handles multiple requests concurrently, ensuring efficient processing. Nginx complements this
by optimizing traffic flow, balancing loads, and managing SSL termination, all while reducing the
overhead on backend servers. This setup ensures that Python applications can handle increased
workloads without compromising on performance or reliability (Wen, Cao, Veeravalli, 2021).

1. A Comprehensive Overview

Gunicorn (Green Unicorn) is a pre-fork worker model server. It is designed to handle multiple
concurrent requests by creating a set of worker processes that can handle different requests
independently. The core advantage of this model is its ability to support both synchronous and
asynchronous processing of requests, making it highly adaptable for various production workloads.
Gunicorn workers can be configured to match the number of CPU cores available, which ensures
optimal utilization of system resources. The number of worker processes should ideally be set to (2
* number of CPU cores) + 1, ensuring maximum parallelism without overwhelming the server’s
resources (Antonio Esteves & Jodo Fernandes; Grigorik, 2017).

In conjunction with Gunicorn, Nginx plays a crucial role as a reverse proxy and load balancer.
As a lightweight yet highly scalable HTTP server, Nginx excels in handling static content, proxying
requests to Gunicorn workers, and performing SSL termination, all while maintaining low resource
overhead. Its event-driven architecture allows Nginx to handle thousands of simultaneous
connections efficiently, which is particularly important in high-traffic environments. Nginx also
adds an additional layer of security and abstraction, as it can shield backend services from direct
exposure to client requests, minimizing the attack surface (Arcos, 2016).

The ability to handle concurrency in web applications is vital for maintaining scalability.
Gunicorn addresses this issue by enabling the creation of multiple worker processes, allowing the
application to process several requests simultaneously. This design pattern follows the principles of
horizontal scalability, where additional resources are added to improve performance under
increasing loads. Gunicorn’s asynchronous worker management further enhances its ability to
handle concurrent requests without overloading the server’s resources, making it an essential tool
for production-grade Python web applications. This approach aligns with contemporary research on
concurrency management in distributed systems, which emphasizes the need for efficient resource
utilization in high-demand environments (Reiner, 1995; Holovaty & Kaplan-Moss, 2009).
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Figure 1
Request Handling Flow in a Scalable Python Backend with Nginx and Gunicorn
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Nginx plays a complementary role as a reverse proxy and load balancer, which is crucial for
distributing incoming HTTP requests across multiple Gunicorn workers. By handling static content
and distributing dynamic requests, Nginx reduces the burden on backend servers, improving overall
system performance. Nginx’s load balancing capabilities are critical for maintaining high
availability and fault tolerance, two important factors in scalable system design. Load balancing
techniques emphasize the importance of efficient request distribution in ensuring the stability and
performance of large-scale systems (Ruuskanen, 2022). Furthermore, Nginx’s ability to serve as a
reverse proxy adds an additional layer of abstraction, allowing for seamless integration with
different backend systems and enhancing the overall security posture of the application by isolating
backend services from direct client access. To ensure maximum performance and efficiency, several
key configurations need to be considered (Cerny & Donahoo, 2010a):

Worker Process Configuration Determining the appropriate number of worker processes in
Gunicorn is critical for ensuring that the application can handle the maximum number of requests
without degrading performance. The optimal number of workers should be (2 *
number_of CPU_cores) + 1, which maximizes CPU utilization while avoiding excessive context
switching (Gabris, 2023).

Timeout and Memory Management Properly configuring timeouts and memory limits for
Gunicorn workers is essential for preventing long-running requests from blocking other processes.
Timeout settings ensure that requests do not consume resources indefinitely, while memory
management helps maintain a stable system under high load. Resource management in cloud
computing highlight the importance of efficient memory allocation and timeout management for
preventing resource exhaustion, especially in environments with limited computational resources
(ATOS, 2021; Manchanda, 2013).

Error Logging and Monitoring Advanced logging and monitoring capabilities are vital for
diagnosing performance issues and identifying bottlenecks in real time. Logging configurations in
Gunicorn and Nginx can be tuned to capture critical error data, while monitoring tools like
Prometheus or Grafana can be used to track system performance metrics. This practice is consistent
with the broader field of systems reliability engineering, where continuous monitoring and
proactive alerting are essential components of maintaining high-performance systems at scale (Shri
Sant Gajanan Maharaj, 2023).

Nginx Load Balancing Strategies Nginx’s ability to distribute requests using strategies like
round-robin or least-connections ensures even distribution of traffic, which is especially important
in multi-node environments. Research in the field of distributed systems underscores the importance
of load balancing in maintaining consistent system performance under variable load conditions
(Rose, 2023; Horat & Arencibia, 2009). Additionally, configuring Nginx caching can significantly
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reduce the load on the backend by serving cached content directly to the client, further improving
scalability (Meier et al., 2004).

Security and SSL Termination Nginx can also be configured to handle SSL termination, where
encrypted traffic is decrypted by Nginx before being forwarded to Gunicorn. This offloads the
computationally expensive SSL processing from Gunicorn, allowing it to focus solely on handling
the application logic. SSL certificates can be managed and renewed through Let’s Encrypt,
automating the process of securing client-server communications (Anastasios, 2016).

Appendix 1. Nginx server block configuration is designed to optimize the performance of the
web server, efficiently process Python requests, and apply caching and security measures for
specific file types. This configuration ensures that web applications operate seamlessly using
Python FastCGlI (or WSGI) interfaces (Cerny & Donahoo, 2010b).

2 Performance Testing

This section presents the performance evaluation of a Python web application deployed using
Gunicorn and Nginx in a production environment. Various configurations were tested to assess their
impact on scalability and overall system performance. The experiments were conducted using a
Flask-based web application deployed on a multi-core virtual machine to simulate real-world traffic
and load conditions (Connolly, Begg, 2005; Shivakumar, Suresh, 2017).

2.1 Global Settings

1. Worker_processes auto;: Automatically configures the number of worker processes based on
the number of CPU cores, optimizing CPU utilization and distributing the workload evenly across
available resources.

2. Worker_cpu_affinity auto;: Binds each worker process to specific CPU cores to reduce
context switching, thus improving the overall performance of the server.

3. Worker_rlimit_nofile 100000;: Sets the file descriptor limit for worker processes to 100,000,
ensuring that the server can handle a high volume of concurrent connections and file operations.

Adjusting worker processes: The number of worker processes can be set in the Nginx
configuration file (nginx.conf) using the worker processes directive. The number of worker
processes should generally be set to match the number of CPU cores available on your server. This
helps maximize the server's ability to handle incoming requests efficiently by ensuring each core is
fully utilized (Fielding, Gettys, & Berners-Lee, 1999; Ossa et al., 2012).

Tuning worker connections: The worker_connections directive controls how many simultaneous
connections each worker process can handle. Increasing this value allows the server to manage
more concurrent connections, which is particularly important for websites with high traffic. If your
server handles many users at once, you would typically need to raise this value to accommodate the
traffic without bottlenecking (Google, 2017).

Events Configuration:

4. Worker_connections 4096;: Specifies the maximum number of connections each worker
process can handle, ensuring the server can manage high volumes of simultaneous connections
without degradation.

5. Multi_accept on;: Allows a worker process to accept multiple new connections
simultaneously, reducing connection latency and enhancing server responsiveness.

6. Use epoll;: Uses the epoll method for event-driven connection handling, which is highly
efficient in Linux environments for managing a large number of concurrent connections.

Server Configuration (Greenfeld & Greenfeld, 2017):

7. Listen 80;: Configures the server to listen for incoming HTTP requests on port 80.

8. Server_name example.com;: Defines the domain name for the server (replace example.com
with the actual domain).

9. Root /path/to/your/app;: Sets the root directory where the web application files are located.

Performance and Caching:

10. Sendfile on;: Enables efficient file serving by sending files directly from the disk to the
network interface, bypassing user-space processing (Grigorik, 2013).
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11. Tcp_nopush on; and tcp_nodelay on;: These directives optimize TCP packet transmission,
with tcp_nopush minimizing the number of TCP packets sent, and tcp_nodelay disabling Nagle's
algorithm to reduce packet delay for small files.

12. Keepalive_timeout 65;: Keeps the client connection open for 65 seconds, allowing multiple
requests over the same connection, thereby reducing the overhead of establishing new connections.

13.Client_body_buffer_size,client_header_buffer_size,client_max_body_size,
large_client_header_buffers: These directives control the size of buffers for client requests and
headers, optimizing memory usage for different types of requests.

Conclusion

The combination of Gunicorn and Nginx represents a highly effective approach to scaling
Python web applications in production environments. By leveraging Gunicorn’s concurrency
management and Nginx’s load balancing and proxying capabilities, developers can create systems
that are not only scalable but also resilient and performant. Fine-tuning the configuration of these
technologies ensures minimal latency, higher throughput, and optimized resource utilization,
making this setup ideal for large-scale deployments in production environments. This a reliable and
well-supported approach for deploying high-traffic Python applications.

References

1. ATOS. (2021). Application Deployment and Dynamic Runtime — Intermediate Version.
SODALITE Project.

2. Anastasios, D. (2016). Website Performance Analysis and Optimization. Master’s thesis,
Harokopio University.

3. Arcos, D. (2016). Efficient django. EuroPython. Cao, B., Shi, M., and Li, C. (2017). The
solution of web font-end performance optimization. In 10th International Congress on Image
and Signal Processing. IEEE.

4. Cerny, T., & Donahoo, M. (2010a). Evaluation and optimization of web application
performance under varying network conditions. In Modelling and Simulation of Systems
Conference.

5. Cerny, T., & Donahoo, M. (2010b). Performance optimization for enterprise web applications
through remote client simulation. In 7th EUROSIM Congress on Modelling and Simulation.

6. Connolly, T., & Begg, C. (2005). Database Systems: A Practical Approach to Design,
Implementation and Management. Addison Wesley.

7. Fielding, R., Gettys, J., & Berners-Lee, T. (1999). Hypertext transfer protocol. http/1.1. RFC
2616.

8. Google. (2017). Google page speed insights and rules.
developers.google.com/speed/docs/insights/rules. Consultado em 19/10/2017.

9. Greenfeld, D. R., & Greenfeld, A. R. (2017). Two Scoops of Django 1.11. Two Scoops Press.

10. Grigorik, 1. (2013). High Performance Browser Networking. O’Reilly.

11. Grigorik, I. (2017). Web fundamentals: Optimizing content efficiency.
https://developers.google.com/web/fundamentals/-performance/optimizing-content-efficiency/.
Consultado em 19/10/2017.

12. Gabris, T. (2023, January). bio.tools Sum application backend. Bachelor’s Thesis, Brno.

13. Holovaty, A., & Kaplan-Moss, J. (2009). The Definitive Guide to Django: Web Development
Done Right. Apress.

14. Horat, D., & Arencibia, A. (2009). Web applications: A proposal to improve response time and
its application to moodle. In Computer Aided Systems Theory (EUROCAST), 218-225.
Springer.

15. Improving the Latency of Python-based Web Applications, Antonio Esteves, Jodo Fernandes.

16. Manchanda, P. (2013). Analysis of Optimization Techniques to Improve User Response Time of
Web Applications and Their Implementation for MOODLE. In International Conference on
Advances in Information Technology, 150-161. Springer.

115



ELMI I§ Beynolxalq Elmi Jurnal. 2025 / Cild: 19 Sayr: 1/111-116 ISSN: 2663-4619

SCIE

NTIFIC WORK International Scientific Journal. 2025 / Volume: 19 Issue: 1/111-116 e-ISSN: 2708-986X

17.

18.

19.

20.

21.

22,

23.

24,

116

Meier, J., Vasireddy, S., Babbar, A., & Mackman, A. (2004). Improving .net application
performance and scalability. https://msdn.microsoft.com/enus/library/ff647781.aspx (accessed
in 12/oct/2017).

Ossa, B., Sahuquillo, J., Pont, A., & Gil, J. (2012). Key factors in web latency savings in an
experimental prefetching system. Journal of Intelligent Information Systems, 39, 187-207.
Reiner, V. (1995). Descents and one-dimensional characters for classical Weyl groups. Discrete
Math., 140, 129-140. https://doi.org/10.1016/0012-365X(93)E0179-8

Ruuskanen, J. (2022). Dynamical Modeling of Cloud Applications for Runtime Performance
Management.

Rose, A. (2023). Performance Evaluation of Serverless Object Detection in Amazon Web
Services. Master’s Thesis, California State University.

Shri Sant Gajanan Maharaj. (2023). College of Engineering. Transport Management System.
B.E. Final Year Project Report, Shegaon.

Shivakumar, S., & Suresh, P. (2017). An analysis of techniques and quality assessment for Web
performance optimization. Indian Journal of Computer Science and Engineering, 8(2), 61-69.
Wen, Z., Cao, L., & Veeravalli, B. (2021). Improving Load Balancing in Distributed Systems.
Journal of Distributed Computing, 29(3), 155-167.

Received: 13.09.2024
Revised: 29.11.2024

Accepted: 01.01.2025
Published: 22.01.2025



ELMI IS Beynalxalq Elmi Jurnal. 2025 / Cild: 19 Sayi: 1/117-122 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2025 / Volume: 19 Issue: 1/117-122 e-ISSN: 2708-986X

https://doi.org/10.36719/2663-4619/110/117-122
Vugar Abdullayev
Ubis University
master student
https://orcid.org/0000-0002-4403-8778
abvugar@yahoo.de

Utilizing of Alternative Energies on the Surface of Caspian Sea

Abstract
This article explores the use of alternative energies on the surfaces of oceans and seas for the
purpose of desalinating saltwater into potable water. The author examines innovative systems for
harnessing green energy, incorporating the latest achievements of world-renowned scientists as
essential components of the study. Additionally, the author introduces novel ideas for desalination
of Caspian Sea water into drinking water, that of course warrant further careful investigation.
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X9zar danizinin sathindd alternativ enerjilordon istifads

Xiilasa

Bu moqals duzlu suyun igmali suya ¢evrilmasi moqgsadilo okeanlarin vo donizlorin sathlorindo
alternativ enerjilordon istifadoni arasdirir. Miisllif tadqiqatin vacib komponentlari kimi diinya soh-
rotli alimlorin on son nailiyyatlorini 6ziinds birlosdirarok yasil enerjiden istifade etmok iiciin inno-
vativ sistemlori aragdirir. Bundan olavo, misllif Xozor donizinin suyunun i¢gmali suya duzsuz-
lagdirilmasi {igiin yeni ideyalar taqdim edir ki, bu da, albotto ki, daha digqstlo arasdirilmasini talab
edir.

Acar sozlar: alternativ enerji, yasil enerji, innovativ texnologiyalar

Introduction

In the modern world, environmental protection, water scarcity, and the transition from
traditional energy sources such as oil, gas, and nuclear power to green energy are critical issues.
Green energy sources—such as solar panels, wind energy collectors, seaweed, and biological
waste—offer promising alternatives.

However, these innovations alone are insufficient to fully address the challenges of
environmental degradation, potable water scarcity, or the energy demands of the increasing amount
of population in earth planet and overloading industries. The limitations of green energy adoption
are not only related to its quantity or efficiency but also to the reluctance of governments and
suppliers to transition from traditional energy sources. This hesitation is often tied to the increased
costs associated with green energy, which can impact production prices and potentially result in a
loss of competitiveness in the market. Suppliers, facing the risk of higher production costs, may
encounter consumer dissatisfaction and reduced market share. In countries where green energy
policies are actively supported by governments, financial assistance is sometimes provided to
producers in key sectors. While such support can have a positive impact, its scale is often limited
and insufficient to address the global challenge — akin to a drop of water in the ocean (“Strategy
implementation play book™: A step-by-step guide, 2022).
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Research

Events like the recent “COP29 Climate Conference” in Baku provide hope, as they bring
nations together to discuss the transition to green energy and environmental protection. The
willingness of economically developed countries to finance green energy initiatives signals a
potential turning point, offering hope for a cleaner, more sustainable future. However, achieving
meaningful change requires sustained effort and global collaboration.

From our perspective, we can propose new approaches to utilizing alternative energies that are
either in the early stages of research or have yet to gain widespread recognition. Two novel forms of
alternative energy we introduce today are gravitational energy and energy derived from
Archimedes’ principle (Bock, 2015).

Recently, scientists in Great Britain and USA proposed a method combining solar panels with
wind energy collectors for enhanced it efficiency (Altman, 2021). Meanwhile, in China, a factory
built by Switch companies has been designed to harness gravitational energy. The concept behind
gravitational energy is straightforward and relies on cost-effective materials such as concrete and
steel reinforcement (Schmidt, 2021). The process involves lifting massive concrete blocks to a
height, after which the blocks are released, allowing them to fall. As the blocks descend, energy
collectors capture the gravitational energy generated during the fall. This system is simple and
utilizes affordable materials. However, one challenge lies in the initial energy required to lift the
blocks to the top of the factory, which must be addressed to optimize efficiency (Davis Fogg, 2006;
Chait & Strass, 2022).

The second alternative energy we propose is a relatively unknown concept. The author hopes
that this theory will undergo rigorous research and testing to determine its potential as a viable
alternative energy source. While working on our project to desalinate seawater into potable water,
we developed a new concept for utilizing energy based on Archimedes' principle. The idea involves
constructing self-floating barges equipped with solar panels and wind energy collectors, controlled
by Al systems onboard and SCADA systems in the harbor. This system integrates advanced
technologies to enhance efficiency and sustainability (Gordon, 2009).

It is possible to combine solar panels with wind energy collectors, as demonstrated by British
scientists. However, our design modifies this approach by using smaller, specially shaped
components, altering the hinges' design and function, and increasing the number and orientation of
propellers for optimal performance. Each self-floating barge is capable of distilling 5 liters of water
per hour, producing up to 120 liters in a 24-hour period (Osborn, 1979; Hubert Joly, 2021). Once
the distilled water is collected in a container suspended beneath the barge and attached by cables at
four points, the container is released into the sea. Archimedes' principle allows the buoyant force of
the water to push the container back to the surface, generating energy.
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This energy is then captured and used to navigate the barge back to the harbor. Compared to
gravitational energy, this system eliminates the need to suspend heavy weights and consume
additional energy to support them (Lindsoy McGrego & Neel Dashi, 2015). By leveraging
Archimedes' law, this approach offers a novel and efficient way to integrate water desalination with
renewable energy generation. Self-governing barge, on which 16 solar panels are placed, wind
generators are located under the barge's corners, a collector of distilled water is located under the
barge, which comes from the barge, after the collector with distilled water is filled, the locks under
the barge at the corners of the barge are opened and the collector on ropes is lowered down into the
depths of the sea. Under the action of Archimedes' force, the collector is pushed out again and
together rises to the top, energy is stored on the meter on the barge (Amy Delpo & Lisa Guerin,
2021).

The idea of a self-driving barge with renewable energy and a distilled water collector is not only
innovative but also feasible using modern technology. Here’s how it could work in reality:

Components Feasibility

1. Solar Panels: Solar technology is highly advanced and efficient. Installing 16 panels on the
surface of the barge is practical as they can harness the abundant sunlight on open waters.

2. Wind Turbines: Compact vertical axis wind turbines can be placed at the corners of the barge
to generate electricity even in variable wind conditions.

3. Water Collector: Distilled water collection is possible using condensation techniques. The
mechanism for lowering and raising the collector, working on Archimedes’ principle, can also be
designed using pulleys and floating chambers.

4. Energy Storage: Storing energy in batteries or super capacitors is standard practice. It is
feasible to integrate a system for monitoring and storing the energy generated by the barge.

Applications:

Desalination and water supply: This barge can provide clean water to remote areas or coastal
regions with limited resources.

Power generation: The barge can act as a mobile renewable energy station, supplying electricity
to nearby facilities or communities.

Scientific research: It can serve as a platform for marine research, using its self-sustaining
features to maintain functionality in remote areas of the ocean.

Challenges to solve:

Durability: The barge and its components must withstand harsh marine conditions.

Efficient energy use: Balance between energy production and storage to continuously power all
systems.

Cost and deployment: Designing and building such an advanced system will require significant
investment, but the costs are likely to decrease with technological advances.

With proper design and investment, this concept can absolutely be transformed into a functional
and efficient solution (Sinek, 2014).
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Now is reasonable to look the calculations:

Here are some key points about the salinity distribution in Caspian Sea:

Winter (February):

— High salinity (13.0-13.1 %o) is found from 100 m to the bottom in the Shabran-Kenderli
section. The salinity in the 0-400 m layer in the eastern part of the section reaches 13.2 %eo.

— In the western part near the shore, salinity decreases to 12.7-12.8%o due to freshwater input.

— The Middle and South Caspian generally have salinities of 13.0-13.1 %o in the deep water,
with surface salinities ranging from 12.8-12.9 %o.

Spring (March/April):

— In the South Caspian, surface salinity is around 12.8-12.9%o, with a decrease near the western
shore (12.6-12.7 %o) and an increase near the eastern shore (13.0%o).

— At depths from 100-150 m to the bottom, salinity remains stable at 12.9-13.0 %eo.

Summer:

— In the middle part of the sea, salinity is around 13.0 %o, with salinities in the eastern part
exceeding 13.1 %o.

— The South Caspian exhibits a salinity of 12.9-13.0 %o in the 0-500 m layer, with deeper waters
(600-800 m) having slightly higher salinities of 13.1 %eo.

— Horizontal circulation leads to lower salinities in the northern parts and higher salinities in the
southeastern areas.

Fall (November):

— Salinity near the surface doesn't change significantly, but in the deep layers, there is a slight
increase in salinity (Innovative Software by Andersen).

Archimedes' Force and Blue Energy Calculation for Water Distillation Barge

Introduction

The calculation of Archimedes' force and the potential energy (blue energy) generated by a
water distillation barge releasing 120 liters of distilled water into the Caspian Sea is based on the
principle of buoyancy. The buoyant force is determined by the weight of the displaced seawater,
and the potential energy is calculated based on the height the distilled water would rise (Gril, 2018).

Key Information

* Volume of the released water: 120 liters (0.12 cubic meters)

* Temperature range: 5-6°C in winter and 10-15°C in summer

* Salinity of the Caspian Sea: Typically 12.7-13.1 %o

* Depth of water release: 400-600 meters

» Seawater density at 5°C (13.0 %o): ~1026 kg/m?

+ Seawater density at 15°C (13.0 %o): ~1021 kg/m?

Calculations

Winter Case (5°C, 13.0 %o salinity)

The density of seawater at 5°C and 13%o salinity is approximately 1026 kg/m?. For a volume of
120 liters (0.12 m?), the mass of the displaced seawater is:
Mass of displaced seawater = 1026 kg/m® x 0.12 m* = 123.12 kg
The buoyant force is then calculated as:
Buoyant force = 123.12 kg X 9.81 m/s*=1207.5 N
The potential energy available for this buoyant force is:
Potential energy = 1207.5 N x 500 m = 603,750 J

Summer Case (15°C, 13.0 %o salinity)

The density of seawater at 15°C and 13 %o salinity is approximately 1021 kg/m?. For a volume
of 120 liters (0.12 m?), the mass of the displaced seawater is:
Mass of displaced seawater = 1021 kg/m?® x 0.12 m?® = 122.52 kg
The buoyant force is then calculated as:
Buoyant force = 122.52 kg x 9.81 m/s> = 1202.5 N
The potential energy available for this buoyant force is:
Potential energy = 1202.5 N x 500 m = 601,250 J
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Conclusion

Based on the calculations:

« In winter, the Archimedes' force on the released 120 liters of distilled water is approximately
1207.5 N, and the potential energy is 603,750 J.

 In summer, the Archimedes' force is slightly lower at 1202.5 N, and the potential energy is
601,250 J.

« The potential energy generated from the buoyant rise of 120 liters of distilled water over a
500-meter depth would be around 601,250 J to 603,750 J depending on the seasonal variations in
the Caspian Sea.

The Usage of the Shape of Gomboc

The author suggests that to stabilize a barge on the water's surface during storms and extreme
climate conditions, one potential solution could be to use the shape of the well-known Gémbdéc. The
Gomboc is a three-dimensional homogeneous shape that possesses only one stable and one unstable
equilibrium point on a flat surface. This concept was initially proposed by Russian mathematician
Vladimir Arnold in 1995 and was later proven by Hungarian scientists Gabor Domokos and Péter
Véarkonyi in 2006. They first developed a mathematical model and subsequently created a physical
representation of the figure.

This unique shape also helps explain the body structure of certain turtles, which can easily right
themselves when flipped onto their backs. The first model of the Gombdc was showcased in 2010 at
the Expo exhibition in Chan Khy.

In conclusion, the author suggests that further research should be conducted to evaluate whether
the combination of these ideas, along with the principles of the Gémbdc shape, gravity, and
Archimedes' principle, could be viable and effective for application on the surface of seas and
oceans in the conversion of seawater into potable water. Considering the unique salinity of the
Caspian Sea, along with the challenges posed by climate change and the recent decline in sea levels,
the author believes that all proposed ideas should undergo testing in laboratory conditions and be
further investigated through practical application by scientists.
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Torpag va bitki uygunlugunun giymatlondirilmasinda
geyri-salis coxluglarin rolu

Xiilasa

Optimal torpag-bitki ciitiiniin se¢ilmasi davamli kond tosarriifati mohsuldarligini tomin etmok
ticiin ¢cox vacibdir. ©Onoanavi olarag, bu tayinat torpagin xiisusiyyatlori, iqlim soraiti vo bitki talablori
ilo bagh ekspert biliklori vo empirik moalumatlar osasinda aparilir. Lakin bu slageslor ¢ox vaxt
miirokkab, geyri-miioyyon olur. Belo ssenarilordo geyri-solis ¢oxluglar nozoriyyasi torpag-bitki
sistemi ila bagli olan geyri-miiayyanliyi modellosdirmak ii¢iin daha daqiq v ¢evik qgorar gabuletms
proseslorini asanlasdiran giiclii vasits kimi ortaya ¢ixir. Qeyri-Salis ¢oxluglar nazariyyasi biza doqiq
tosnifatlarin miimkiin olmadigi vaziyyatlori idaro etmoya imkan verir. Qeyri-salis ¢oxluq nazariy-
yasi torpaq novlari Vo ya bitki uygunlagmasi arasinda sort sorhadlor oavazine, kond tesarriifat: sis-
temlarinds tabii doyiskonliyi daha yaxsi oks etdira bilon {izvliik doracalorindan istifads edir.

Agar sozlar: qeyri-salis ¢oxluglar, intellektual sistemlar, kand tasarriifat, torpaq-bitki ciitliiyii,
Mahsuldarliq, avtomatlasdirma
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Application of Fuzzy Set Theory in Determining Soil-Plant Pairing

Abstract

Selecting the optimal soil-plant pair is critical to ensure sustainable agricultural productivity.
Traditionally, this determination is based on expert knowledge and empirical data regarding soil
characteristics, climatic conditions, and plant requirements. However, these relationships are often
complex and uncertain. In such scenarios, fuzzy set theory emerges as a powerful tool to model the
uncertainty associated with the soil-vegetation system, facilitating more accurate and flexible
decision-making processes. Fuzzy set theory allows us to handle situations where precise
classifications are not possible. Fuzzy set theory uses degrees of membership that better reflect
natural variability in agricultural systems, rather than hard boundaries between soil types or plant
adaptations.

Keywords: fuzzy sets, intelligent systems, agriculture, soil-plant couple, productivity,
automation

Giris

1965-ci ilds Liitfi Zads toroafindon toqdim edilmis geyri-Solis goxluqlar nazariyyasi ¢oxluglarda
gismon monsubiyyats icazo vermoklo klassik c¢oxluq nazariyyssini genislondirir. Elementlorin
coxluga aid oldugu vo ya aid olmadig: klassik binar montiqdan forgli olaraqg, geyri-salis moantiq 0
(mansubiyyat olmayan) ilo 1 (tam monsubiyyatlik) arasinda doyison mansubiyyat doracasi toyin
edir.

Torpaq novlori miiayyan bitkilor {igiin sadoca olaraq "uygun" vo ya "uygun olmayan" kimi
deyil, miixtalif uygunluq daracalorina malik olaraq tesnif edils bilor (9zizov, 2015, s. 45-50).
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Tadqiqgat

Bitki tolablori kimi qida ehtiyaclari, pH tolerantligi vo su tutma gabiliyysti do geyri-salisdir,
yani bitkilor miixtalif doracads miixtalif sortlara dozs bilir.

1. Qeyri-salis doyisonlor:

Torpagin xiisusiyyatlorine pH, tekstura (qum, lil, gil torkibi), tizvi maddalor, namlik, duzluluq
Vo gida saviyyalari (N, P, K) daxildir.

Bitkinin talablari iso xiisusi pH saviyyslori, toxuma istiinliiklori, su ehtiyaclari vo gida talablori
kimi boytima talabloridir (Hiiseynov, 2018, s. 123-130).

2. Mansubiyyat funksiyalari:

Moansubiyyat funksiyasi hor bir girisi (masalon, torpagin pH vo ya suyun saxlanmasi) zavodun
toloblarina uygunluq doracasini oks etdiron 0 ilo 1 arasinda bir dayara uygunlasdirir. Mansubiyyat
funksiyalar1 tiglin miixtalif formalardan istifads edils bilar, o ctimladan:

Ugbucaqli va trapezoidal funksiyalar1 — Cox vaxt tobii diapazonlart modellosdirmak iigiin isti-
fada olunur (masalan, bitkilor 6-7 pH diapazonunda yaxsi inkisaf eda bilor, lakin 5-8 diapazonuna
doziir) (Riistamov, 2010, s. 67-73).

Qauss funksiyalari — Morkazi doyars an ¢ox iistiinliik verildikde vo kenarlasmalar mansubiyyat
doracasini rovan sokilds azaltdiqda istifads olunur.

3. Qiisursuzlasdirma:

Qeyri-salislogdirmoads, doqiq giris molumatlari (masalon, torpaq pH = 6.5) iizvlik funksi-
yalarindan istifado edarok geyri-salis doyarlora ¢evrilir. Bu, har bir torpaq xiisusiyyatini geyri-salis
coxlug kimi tosvir etmaya imkan verir, har bir doyar onun miioyyan bir bitki ii¢iin uygunluq
daracasini gostarir (Mommadov, 2020, s. 98-104).

4. Qaydaya osaslanan sistem:

Qeyri-salis mantiq sistemlori ¢ox vaxt agar-onda qaydalar1 toplusu iizerinds islayir. Bu gaydalar
geyri-salis giris doastlari (torpaq xassalori) va arzu olunan ¢ixis (bitki uygunlugu) arasindaki alagani
miayyan edir. Masalan:

*Ogar torpagin pH saviyyasi yliksok va riitubat ortadirsa, o zaman bitki uygunlugu asagidir.

Ogor torpagin pH-1 orta vo azot miqdar yiiksokdirse, o zaman bitki uygunlugu yiiksokdir.

Bu gaydalar adaton ekspert biliklorindan, tarixi molumatlardan va ya hor ikisindan oldo edilir
(Zadeh, 1965, pp. 338-353).

5. Natica mexanizmi:

Qeyri-salis natico sistemi (FIS) gaydalara osaslanan sistem vasitosilo daxil olan geyri-salis
coxluglar1 emal edir. Umumi natico ¢ixarma iisullarina asagidakilar daxildir:

» Mamdani ¢ixaris metodu: Sadsliyi va insan torafindon sorh oluna bilmasi sababindon tez-tez
istifado olunur. Bu iisul geyri-solis girislori birlogdirir vo uygunluq dorocasini ¢ixarmaq ti¢iin
gaydalari tatbiq edir.

= Sugeno natica ¢ixarma metodu: Bu iisul hesablama baximindan daha somaralidir vo tez-tez
geyri-salis ¢oxluglardan birbasa ¢ixis tamin edon idaroetma sistemlori tigiin istifads olunur.

6. Qeyri-salislogdirmo (Bardossy & Disse, 1993, pp. 205-223):

Qeyri-salis natico ¢ixarma sistemi qaydalar1 emal etdikdon sonra son addim qgeyri-Salis ¢ixist
(bitki uygunluq daracalari) yenidan xirtildayan qgorara ¢evirmokdir.

Qeyri-salis goxluglar nazariyyasinin torpag-bitki ciitlitylinii tayin etmok {igiin totbiqi:

1-ci addim: Torpagin xiisusiyyatlarinin va bitki talablorinin miioyyanlosdirilmasi.

Har bir torpaq niimunasi {igiin asas xiisusiyyatlor (masalon, pH, iizvi maddslar, soranliq) dl¢iiliir.
Zavodun toleranthigi vo ya hor bir omlak ti¢lin istiinliiklari do miioyyan edilir. Bu doyarlor miivafiq
tizvliikk funksiyalarindan istifado etmoklo geyri-salislosdirilir.

Niimuna: Torpagin pH = 6,5-i neytral torpagdan bir godor tursuluga istiinliik veron bitki {igiin
0,8 tizvliikk dayarina malik ola bilar.

2-ci addim: Qeyri-salis gaydalar toplusunun yaradilmasi.

Ekspert biliklarina vo ya empirik molumatlara ssaslanan gaydalar toplusu qurulur. Har bir gqayda
na gadar forgli oldugunu miioyyan edir (McBratney & Odeh, 1997, pp. 85-113).
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Intellektual sistemlor, siini intellekt, masm dyranmasi, malumat analitikas1 vo diger qabaqcil
texnologiyalar vasitesilo sonaye vo kond tesorriifati saholorinds ingilabi doyisikliklora Ssobob
olmusdur. Sonaye va kond tosarriifati miiassisalori mohsuldarligi artirmagq, resurslarin daha somarali
istifadasini tomin etmok, proseslori avtomatlasdirmaq vo Xorclori azaltmaq ii¢iin bu texnologiya-
lardan genis sokildo faydalanir. Bu yazida intellektual sistemlorin bu iki sektorda istifadosi, onlarin
ustiinliiklori, cagirislar: vo galocak perspektivlori hagqinda genis malumat verilir.

Sonaye sektorunda intellektual sistemlorin totbigi miiassisalora amaliyyatlar1 optimallasdirmag,
istehsal proseslorini avtomatlasdirmaq vo keyfiyyati artirmaq li¢iin imkanlar yaradir. Asagida bu
sahalords genis istifado edilon texnologiyalarin bazi asas tatbiglori gostorilmisdir:

Intellektual sistemlordan istifado edon robotlar vo avtomatlagdirma texnologiyalar1 sanaye mii-
assisalorinds is proseslorinin optimallasdirilmasinda va istehsal Xottinds daha samarali amaliyyat-
larin hoyata kegirilmasinds miihiim rol oynayir (Burrough, 1989, pp. 477-492).

Sonaye robotlar1 avtomatik yigma, gaynaq, qablagdirma vo mohsul y1gimi kimi tokrarlanan is-
lordo genis istifado olunur. Bu robotlar insan amayini minimuma endirarok daha dagiq vo davaml
islor yerino yetirir. Avtomatlagdirilmis istehsal Xottlori avtomatlagdirilmig istehsal xottlori masin
Oyranmoasi Vo siini intellekt texnologiyalarini istifado edorak istehsal proseslorinin davamli olaraq
tokmillogdirilmasine imkan verir.

Prognostik texniki xidmat sistemlori avadanliglarin is rejimlorini izloyarok vo masin perfor-
mans1 haqqinda molumatlar1 tohlil edorak potensial nasazliglari prognozlasdirir. Bu texnologiya
istehsalatda fasilolorin garsisini almaq tigiin istifads olunur va texniki xidmat xarclarini shomiyyatli
doracads azaldir (Ross, 2016).

Sensorlar vo IoT cihazlart avadanliglarin performans gostaricilorini izloyan sensorlar v cihazlar
texniki xidmatin vaxtinda aparilmasini tomin edir. Masin 6yranmasi algoritmlori bu molumatlar
tohlil edorok nasazliglarin qarsisini alir.

Intellektual sistemlor istehsal proseslorinin optimallagdirilmasi iiciin miihiim rol oynayir. Masin
Oyranmoasi Vo siini intellekt alqoritmlori miixtalif proseslori daha somorali idars etmok tigiin istifads
edilir, bu da miiassisalorda xarclorin azaldilmasina vo mohsuldarligin artirilmasina komok edir.

Rekord molumatlarin analizi intellektual sistemlor kegmis molumatlart tahlil edarak istehsalin
optimallagdirilmas: tiglin tovsiyolor verir vo istehsal prosesindoki potensial somorasizliklori mii-
ayyan edir. Sonaye 4.0 konsepsiyasi rogomsallasma va intellektual sistemlorin sonayeds genis tot-
bigini ohato edir. Sensorlar, 10T vo kiber-fiziki sistemlor molumatlart toplayaraq istehsal proses-
lorini optimallasdirir. Bu texnologiyalar real vaxt molumatlarinin toplanmasi vo analizi ilo idaro
olunur. Agilli zavodlar agilli zavodlar intellektual sistemlor vasitssilo istehsalat proseslorinin hor
morhalasini izlayir vo optimallagdirir. Bu, zavodda resurs istifadosini vo mohsuldarligi artirmaga
komok edir.

Intellektual sistemlor tochizat zonciri idaroetmosindo do genis totbiq olunur. Siini intellekt vo
masin dyronmasi algoritmlori mohsullarin noqliyyat marsrutlarinin optimallagdirilmasina, ehtiyat-
larin idars olunmasina va talobatin prognozlasdirilmasina imkan yaradir (Nguyen & Walker, 2006).

Tachizatin izlonmasi agilli sistemlor mohsullarin izlanmasi vo prognozlasdirilmasi tigiin istifado
olunur, bu da tachizat zoncirinds itkilorin azalmasina vo sifariglorin yerino yetirilma siiratinin
artirllmasina imkan verir.

Kond tosarriifati sahasindo intellektual sistemlorin totbiqi do mohsuldarhigi artirmaq, resurs-
lardan samarali istifado etmok vo amaliyyatlart optimallagdirmaq tigiin genis sokildo yayillmisdir.
Intellektual sistemlorin kond tosarriifatinda istifado olunan asas saholorine asagidakilar daxildir:

Daqiq kond tosorriifat: intellektual sistemlorin malumat toplanmasi, analizi vo gorar gobul etmo
ticlin istifado olundugu yanasmadir. Sensorlar, peyk sokillori, dronlar vo digar texnologiyalar
vasitasilo torpagin va bitkilorin vaziyyati izlonilir vo slds olunan molumatlar ssasinda aqrotexniki
xidmatlar optimallasdirilir (Bregt & Beets, 1992, pp. 94-99).

Suvarma vo giibrolomo optimallasdirilmasi suvarma va giibralomoa proseslori bitkilarin ehti-
yaclarina uygun sokildo hoyata kegirilir, bu da resurslarin somorali istifadasine vo mohsulun key-
fiyyatinin artirilmasina komok edir. Bitki xastaliklorinin erkon askarlanmasi sensorlar vo goriintii
analizi texnologiyalar1 bitkilordo Xastolik vo zorarverici problemlarini erkon marhalodo miioyyan
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edir. Intellektual sistemlor avtonom masinlarin idaro olunmasinda genis istifade olunur. Traktorlar,
kombaynlar vo digor kond tosorriifati texnikalari avtomatik sokildo foaliyyot gostorir vo insan
amayina ehtiyac olmadan okin, y1gim, dormanlama va digar omaliyyatlari yerina yetirir.

Avtomatik texnika suvarma, giibrolomo vo mohsul yigimi kimi saholords masinlar avtomatik
idars olunur, bu da amoak xarclorini azaldir va isin somoraliliyini artirir (Saaty, 2008, pp. 83-98).

Sonayeds oldugu kimi, kond tosorriifatinda da avadanliglarin vaziyystini izlomak va texniki
xidmatin vaxtinda hoyata kegirilmasi tigiin intellektual sistemlordon istifado olunur. Sensorlar va
masin dyronmasi texnologiyalar: kond tesarriifati texnikalarinin voziyyatini izloyir vo nasazliglari
prognozlasdirir. Mahsul yigimi prosesi intellektual sistemlar torafindon optimallasdirilir. Dronlar va
peyklor sahalorin voziyyatini izloyir vo mohsul yigiminin on yaxsi vaxtini miioyysn edir. Bu
sistemlor moahsulun keyfiyyatini vo y1gim vaxtini optimallasdirir.

Mohsul prognozlasdirilmast siini intellekt algoritmlori hava soraiti, torpaq veziyysti Vo
mohsulun inkisafini nazors alaraq mohsul prognozlari verir.

Natica
Kond tosarriifatinda intellektual sistemlordon istifado edon robotlar meyvo, torovoz vo digor
mohsullarin avtomatik yigilmast li¢lin nazords tutulmusdur. Goriinti emali vo sensor texno-
logiyalari ilo tochiz olunmus bu robotlar bitkilorin mohsuldarligini vo mohsulun keyfiyyatini tohlil
edir va yigim prosesini avtomatlagdirir.
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Application of Hoo Control to Non-Linear Quadrotor Systems

Abstract

This study explores the application of the Hoo control method to regulate the non-linear
dynamics of quadrotors, which are increasingly used in applications requiring high stability and
adaptability, such as surveillance, delivery systems, and search and rescue operations. Quadrotors'
inherent non-linearities and susceptibility to external disturbances present significant challenges for
conventional control methods. The Hoo controller, designed to minimize the worst-case gain of the
system’s transfer function, ensures robust performance by limiting disturbance amplification and
stabilizing the system. The controller was implemented using the algebraic Riccati equation, with
MATLAB and Simulink simulations evaluating its effectiveness under Gaussian and sinusoidal
disturbances of varying amplitudes and frequencies. Results demonstrated the controller's ability to
maintain stability, minimize steady-state errors, reduce oscillations, and ensure precise trajectory
tracking across positional and rotational states. These findings confirm the Hoo controller's potential
for real-world UAV applications, offering a robust and reliable solution to manage unpredictable
and dynamic environments.

Keywords: Ho control, quadrotor dynamics, non-linear systems, external disturbances, UAV
stability, algebraic Riccati equation, dynamic environments, disturbance rejection, UAV control
Systems
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Hoo nazaratin geyri xati quadrotor sistemlaring tatbiqi

Xiilasa

Bu todqiqat miisahidos, ¢atdirilma sistemlori vo axtarig-xilasetmo omoliyyatlar kimi yiliksok sa-
bitlik vo uygunlagsma tolob edon totbiqlorde getdikco daha ¢ox istifado edilon kvadrotoralarin geyri-
xotti dinamikasini tonzimlomok iiclin Hoo idarsetmo metodunun totbiqini arasdirir. Kvadrotorlarin
xas geyri-xattiliyl vo xarici narahatliglara qars1 hossasligi ononovi nozarat lisullar {i¢lin chomiyyatli
problemlor yaradir. Sistemin 6tiirmo funksiyasinin an pis halda qazancini minimuma endirmak ii¢lin
nozordo tutulmus Hoo nozarotei pozgunlugun giiclondirilmosini mohdudlasdirmagla vo sistemi sa-
bitlogdirmoklo méhkom performans tomin edir. Nozarat¢i cobri Riccati tonliyinden istifade edil-
mokla hoyata kegirildi, MATLAB vo Simulink simulyasiyalari onun miixtalif amplituda vo tezlik-
lorin Gauss va sinusoidal pozgunluqglar: altinda effektivliyini qiymatlondirdi. Naticolor nozarst¢inin
sabitliyl qorumagq, sabit voziyyat sohvlorini minimuma endirmok, rogslori azaltmaq vo movqge vo
firlanma voziyyatlorinde daqiq trayektoriya izlonilmasini tomin etmok qabiliyyatini niimayis etdirdi.
Bu tapmtilar Hoo nazarst¢isinin gozlonilmoaz vo dinamik miihitlori idara etmok ii¢lin méhkom vo
etibarli holl toklif edorak real diinya IHA totbiglari iiciin potensialini tosdiglayir.

Acar sozlor: Ho idaraetma, quadrotor dinamikasi, geyri-xatti sistemlor, xarici pozulmalar, ITHA
sabitliyi, cabri Riccati tonliyi, dinamik miihitlor, pozgunluglarin radd edilmasi, IHA idaraetma
sistemlor
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Introduction

The need for sophisticated control strategies that can ensure stability and dependability under
dynamic and complex conditions is highlighted by the increasing adoption of quadrotors in a variety
of applications, such as environmental monitoring, delivery systems, search and rescue operations,
and surveillance.

These multipurpose aerial vehicles are intrinsically characterized by non-linear dynamics and a
high vulnerability to external disturbances including wind, turbulence, and ambient noise, despite
their crucial maneuverability and adaptability.

Conventional control techniques, like linear quadratic regulator (LQR) controllers and
proportional-integral-derivative (PID) controllers (Tosun, 2015), have shown promise in the
management of linear systems with predictable behaviors. In real-world applications, however, their
limitations become evident as non-linear dynamics and unpredictable disturbances frequently result
in instability or decreased performance. These drawbacks highlight how crucial it is to investigate
increasingly complex and flexible control strategies that can meet the particular requirements of
non-linear systems, such as quadrotors, and guarantee their dependability even in extremely
demanding and variable environments (Idrissi, 2022).

Research

The application of the H-infinity (abbreviated Heo), a robust control technique that can account
for model uncertainties and external disturbances, is examined in this work (Skelton, 1999). Since
Hoo control is based on a model that takes into account disturbances and perturbations as its input w
in addition to the standard input u, it is possible. The worst-case gain of the system's transfer
function, or Hoo norm, is minimized by the Hoo control. This transfer function connects the
system’s-controlled output to its disturbance input. The highest amplification of the disturbance
signal that flows through the system is represented by the Hoo norm. A state-space system can be
used to implement the Hoo control.

The procedure of implementation of Hoo control in this scenario is based on solving algebraic
Riccati equation. This is done to help determine if there exists such a stabilizing controller that is
capable of keeping Hoo norm below a threshold value denoted as y (Ortiz, 2016).

Controller model

The mathematical model of the quadrotor is composed of twelve coupled differential equations
that describe its rotational and translational motions in three dimensions (Sabatino, 2015). These
formulas depict how the forces and torques acting along the x, y, and z axes are affected by control
inputs like rotor velocity (Akhundov, 2024).

A comprehensive depiction of the system's dynamics is provided by the quadrotor's
mathematical model, which consists of 12 coupled differential equations. This makes it the perfect
basis for applying sophisticated control strategies. With the help of this model, the sensitivity of the
quadrotor to external disturbances and intrinsic uncertainties can be efficiently controlled using the
Hoo control algorithm. The controller aligns the robustness of Hoo optimisation with the accuracy of
the mathematical model by limiting disturbance amplification and guaranteeing stability through the
minimisation of the Hoo norm (Kumar, 2024).

The Hoo approach is an optimal control strategy aimed at addressing external perturbations and
model uncertainties by the minimisation of the Hoo norm, which signifies the worst-case gain of the
controlled system's transfer function. By maintaining any amplification of exogenous disturbances
below a predetermined threshold y, the Hoo control algorithm's implementation guarantees the
stability of the controlled system. By calculating the controller gain K, the algebraic Riccati
equation (2.1) can be used to solve the Hoo control issue (Benallegue, Mokhtari, & Fridman, 2008).

ATP + PA+ C,"C, — PB,(D,"D,) ' B,"P +y~2PB,B,"P = 0

) #(2.1)
K =—(B,"B,) 'B,"P
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The following requirements must be met for the Hoo controller to exist and function properly:
a) The transposed tuning matrix C, multiplied by matrix B, must equal zero. The expression
(2.2) indicates that B, and C, cannot share nonzero rows.

CT,B, = 0#(2.2)

b) The system matrices (A, B,) must be controllable, while the matrices (B,, A) must be
observable. The selection of the tuning matrices, which will be demonstrated later in this chapter,
satisfies both requirements.

¢) The existence of a solution to the Riccati equation that stabilises the system controlled by Hoo
requires that the tuning coefficient y > 0. Finding a minimum value of y that fulfils the Riccati
equation is one step in implementing the Hoo design successfully. y = 8.43 is the lowest value
discovered in this experiment. The tuning parameters represented in matrices C,, D, and B, are
shown below (Besnard, Shtessel, & Landrum, 2007).

10 0 0 O O O O O O 0 0 07
o 10 0 0 0 O O O O o0 o0 o0
o o0 10 o0 O o0 o O o o0 o0 o
o 0 0 100 0 O O O O O0o o0 o0
o o o0 o0 10 O O O O o0 o0 o0
o o o0 o o0 10 O O 0o o0 o0 O
o o0 o0 o0 O O 10 O O O 0 O
o o o0 o o o0 o0 10 0o o0 o0 o0
G = o 0 o0 0 O O O O 10 O 0 O #(23)

o o o0 o o o0 o o0 o0 10 o0 o0
o o o0 o o o o o0 o0 o0 10 O
o o o0 o0 o o0 o o o o o0 10
o o o0 o o o o o o o o0 o
o o o0 o o o o o o o o0 o
o o o0 o o o0 o o0 o o o o
-0 0 0 0o o0 o o O o o o o

0 0 0 O

0 0 0 O

0 0 0O

0 0 0 O

0 0 0O

0 0 0O

0 0 0 O

0 0 0O

D, = 0 0 0 O#(2.4)

0 0 0 O

0 0 0O

0 0 0 O

1 0 0 O

01 00

0 01 0

0 0 0 1
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BZ == 105'

The Hoo controller gain can now be calculated via MATLAB ‘are’ function (2.7).

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
—0.0265 —0.0265 -0.0265 —0.0265
0 0 0 0
0 0 0 0
0 0 0 0
—0.046 0 0.046 0
0 —0.046 0 0.046
L —0.006 0.006 —0.006 0.006 -

#(2.5)

- 1
P = are (A, Bz(DZTDz) lBZT - ,y_zBlBlT' CZTCZ) #(2.6)

Simulation

K = —(D,"D,)  B,"P#(2.7)

The following simulation evaluates the Hoo controller's performance on a non-linear quadrotor
model using MATLAB and Simulink with Gaussian and sinusoidal disturbances of varying
amplitudes and frequencies to mimic real-world conditions (Oh, Park, & Ahn, 2015).

Figure 3.1 illustrates the output of the quadrotor system controlled via the Hoo method under
Gaussian disturbances. The plot highlights the controller's effectiveness in mitigating random and
sinusoidal noise, as the system quickly stabilizes and maintains its desired trajectory. The system's
reaction to sinusoidal perturbations is shown in Figure 3.2. The plot demonstrates how the Hoo
controller can quickly suppress oscillations and restore the system to the intended state in order to
counteract periodic disruptions (Chen & Huzmezan, 2003).

H-infinity

6 8 10
Time (s)

Figure 3.1 The plotted output of non-linear model under Gaussian

130

disturbances controlled via Hoo control



ELMI IS Beynalxalq Elmi Jurnal. 2025 / Cild: 19 Sayi: 1/127-132 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2025 / Volume: 19 Issue: 1/ 127-132 e-ISSN: 2708-986X
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=

Vx
Wy

— -
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)
Offset=0 Time (s)

Figure 3.2 The plotted output of non-linear model under sinusoidal disturbances
controlled via Hoo control

Quantitative performance metrics, detailed in Table 1, were utilized to assess the effectiveness
of the Hoo controller in stabilizing the non-linear quadrotor system. These metrics include
parameters such as settling time, rise time, overshoot, and steady-state error, providing a
comprehensive evaluation of the controller's ability to maintain stability and ensure precise
trajectory tracking under various disturbance scenarios. By analysing these key indicators, the study
offers insights into the robustness and efficiency of the Hoo controller in addressing the challenges
posed by the quadrotor's dynamic environment (Yahui, 2024).

Settling time (s) | Rise time | Overshoot Steady-state
(s) (%) error (%)
X (m) 4.45 4.78 6.87 1.75
Y (m) 8.34 4.67 312 1.19
Z (m) 10.36 4.85 6.51 0.13
Vx () 6.93 415 209 1.21
v ® 7.83 1.67 259 112
\Vz (?) 5.23 1.38 553 1.03
o (rad) 5.28 1.95 e 0.19
0 (rad) 6.34 2.60 154 0.23
¥ (rad) 5.72 1.95 )51 0.45
we (%) 6.82 4.56 413 0.98
wo (%) 5.18 5.14 - 1.05
wip (%) 6.83 4.33 301 0.78

Table 1 The settling time, rise time, overshoot and steady state error values
for all states controlled via Hoo controller
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Conclusion

The results of the simulation demonstrate the degree to which the Hoo controller stabilises the
non-linear quadrotor model in the face of both Gaussian and sinusoidal perturbations. In order to
ensure that the system rapidly stabilises and resumes its intended trajectory, the output plots
demonstrate the controller's ability to reduce random noise and sporadic disruptions. Quantitative
indicators that show strong performance in both positional and rotational states include settling
time, rise time, overshoot, and steady-state error. The controller-maintained stability and accurate
trajectory tracking even when the disturbances varied in frequency and amplitude. In real-world
UAV applications, where dynamic environments and external disturbances are inevitable, these
results show the potential of the Hoo controller.
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