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Atalar sozlori tiirk toplumlarinin, o ciimlodon Azarbaycan
xalqinin dil vo modani irsinin mithiim torkib hissesidir. “Atalar
sozlori xtisusi dil vahidleridir ki, moadoni doyarlori ¢atdirir vo
tipik hoyat voziyyetlorini qisa, yigcam semantik formada
imumilogdirir (Khadiz vo b., 2025, s. 876). Dilgilik
todqgiqatlarinda atalar s6zlori moadoni, monovi anlayislart vo
sosial normalar1 kodlasdiran miithiim semantik strukturlar kimi
aragdirilir. Atalar sozlori bir xalqin diinyagoriisiinii, onanalorini
vo madani dayarlarini oks etdirir (Qodirova, 2025, s. 61). Bu
deyimlordo oks olunan on miithiim vo emosional baximdan
ohomiyyatli mdvzulardan biri voton anlayisidir. Voton anlayisi
insan stiurunda dorin kdkloro malikdir vo kimlik, monsubiyyat,
tarix vo emosional bagliliq kimi mofhumlarla six slagalidir.
Vaton haqqinda atalar s6zlori votonparvarlik, sadagat vo dogma
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torpagin doyeri ilo bagh kollektiv miinasibotlori ifado edir.
Semantik baximdan belo atalar sézlori mohabbat, qoruma, qiirur,
koko bagliliq vo insanin 6z 6lkasine qarst monovi mosuliyyati
kimi mazmunlari oks etdirir:

Vaton virana da olsa, masaldir, mahz cannatdir.
Vatondan ayri ayri diissom, viran ollam, talannam
(Malikova, 2016, s. 27).

Dilgilikdo voton anlayist ¢ox vaxt modoni-semantik
xlisusiyyati ilo secilir. Atalar sozlorinds voton hagqinda onun
insan ligiin on doyarli mokan olmasi, doguldugu yero emosional
bagliliq, votoni qorumaq vo ona hérmot géstormok kimi monovi
bor¢, dogma torpagin yad oOlkolordon iistiin olmasi, modoni
koklarin avozolunmazlig: kimi asas ideyalar vurgulanir. Bunlar
vaton movzulu atalar sézlarinin semantik asasini tagkil edir. Bu
anlayls dogma torpaq, doguldugu yer, modoni kimlik, dil,
ononolor vo tarixi yaddas kimi mozmunlar1 ohato edir. Atalar
sOzlori bu mana qatlarinin nasildon-naslo ke¢gmasini tomin edon
dil vasitalori kimi ¢ixis edir. “Vatonlo bagli milli doyarlor atalar
sOzlori vasitasilo qorunur va nasildon-naslo Gtiiriiliir (Fayzieva,
2021, s. 41).

Voton haqqinda atalar sézlorindo an genis yayilmis semantik
monalardan biri votonin insan {i¢iin on yiiksok vo on qiymotli
doyar kimi togdim olunmasidir.

Vaton virana da olsa, yena connatdi.
Vatona galdim, imana galdim.
Vatonsiz olan kafansiz qalar
(Atalar sozii, 2004, s. 231).

Atalar sozlorindo voton maddi sorvatlorlo miigayiso
olunmayan, ovozsiz vo miitloq bir doyor kimi toqdim edilir.
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Voton anlayisint ifado edon atalar soézlori danisanlarin dil
diinyagoriisiinii vo milli mentalitetini oks etdirir (Goyushova,
2022, s. 152). Belo atalar sozlorinin miihiim semantik
xlisusiyyatlorindon biri insanin dogma torpagi ilo emosional
bagliliginin ifade olunmasidir. Bu tip atalar s6zlari vatona sevgi,
hasrat vo sadaqgat hisslorini giiclondirir:

Vatona galdim, imana galdim
(Atalar sozlori, 2013, s. 404).

Vatonsiz yasamax 6liima barabordi
(Atalar sozlori, 2013, s. 405).

Bir ¢ox atalar sozlorindo voton yad oOlkoalorlo miiqayiso
olunur vo dogma torpagin istiinlilyii vurgulanir. Bu semantik
qarsilagsdirma onu gostorir ki, heg bir bagqa 6lko vatoni ovoz edo
bilmoz:

Vatan miilkii dogmadi, 6zga diyar ogey.
Vatanin bir qis1 giirbatin yiiz baharindan yaxsidi
(Atalar s6zlari, 2013, s. 405).

Burada semantik struktur qarsilasdirma prinsipina asaslanir.
Dogma va yad anlayislarinin miiqayisasi kimlik, monsubiyyat vo
sadagot kimi mazmunlar giiclondirir va vatonin digar yerlardon
tstlinliiylinii bildirir. Atalar sozlorindo voton anlayisi tarixi
yaddast vo madoani kimliyi oks etdirir (Fayziyeva, 2025, s. 118).
Bu ifadolords vatonin qoruyucu mokan kimi toqdim olunmasi
psixoloji rahatliq vo tohliikasizlik semantikasini oks etdirir vo
dogma yurdun insan hoyatinda miihiim rol oynadigini gostarir:

Vaton yadina diisan qarib aglamasin neylasin?!
(Atalar sozii, 2004, s. 231).
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Vaton hasrati ¢akdim, gozlorima qan galdi
(Malikova, 2016, s. 27).

Atalar sozlori voton qarsisinda borc vo masuliyyat hissini
giiclondirir. Bu semantik saho votonparverlik vo ictimai
mosuliyyet anlayislari ilo baglhdir.

Vaton sevmok imandandir.

Vaton atani el do atar.

Vaton elin evidi.

Vaton sirin olar.

Vaton virana do olsa, connatdi.

Vatona ag olanin gozlarina ag galar.

Vatona arxa olmayan, evina dayaq olmaz
(Atalar s6zlori, 2013, s. 404).

Semantik baximdan bu atalar sozlori fodakarliq vo vofa,
etibar ideyalarin1 ifads edir vo veotoni qorumagin zoruriliyini
gostorir. Votonporvaorliklo baglh atalar sozlori milli siiuru vo
votono miinasibati oks etdirir (Bekmuratova, 2024, s. 46). Atalar
sozlori tosdiq edir ki, voton anlayisi modoni siiurda dorin kdk
salmisdir vo dogma torpaga aidlik, qiirur vo axlaqi masuliyyat
manbayi kimi kollektiv qavrayisla baghdair.

Vaton haqqinda atalar sozlori mithiim dil vo madoniyyat
fenomenidir. Onlarin semantik xiisusiyyastlori dogma torpaq vo
milli kimliklo bagli dorin emosional, madoni vo monavi
doyorlori oks etdirir. Aparilan tohlil gostorir ki, bu atalar
sozlorindo votonin ali doyor kimi toqdim olunmasi, ona
emosional bagliliq, dogma vo yad mokanlarin qarsilasdiriimasi,
goruyucu mokan semantikasi vo voton qarsisinda mosuliyyot
kimi mozmunlar istiinlik toskil edir. Atalar sozlori voton
anlayisinin insan comiyyotindo xiisusi ohomiyysto malik
oldugunu gostorir. Umumilikda, voton haqqinda atalar sdzlorinin
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semantik tohlili gostorir ki, dil ictimai doyaerlerin qorunub
saxlanildigr miihiim bir sistemdir.

I9dabiyyat

1. Atalar sozlori. (2013). Nurlan.

2. Atalar sozii. (2004). Ondor.

3. Bekmuratova, S. (2024). Linguocultural features of proverbs
on the topic of patriotism in the Uzbek and English
languages. Modern Science and Research, 45-51.
https://inlibrary.uz/index.php/science-
research/article/view/27887

4. Fayzieva, A. (2021). Proverbs in Uzbek and English

languages as a concept “Motherland”. International Journal

of Academic Pedagogical Research, 41-42.
https://ijeais.org/wp-
content/uploads/2021/3/IJAPR210309.pdf
5. Fayziyeva, A., & Fayziyeva, S. (2025). Comparative view of
the concept of homeland in English and Uzbek languages.

Applied Sciences and Philology Studies, 115-123.

https://aps.tsuos.uz/storage/users/232/articles/4AGEH4iTWh
10HMyxqqn043isP3EWfEAEsctaZ440S.pdf

6. Goyushova, L. M. (2022). A comparative analysis of the
pareoemias  verbalizing the concept of “Rodina”
(Homeland).  Russian  Linguistic ~ Bulletin, 150—158.
https://rulb.org/en/archive/1-29-2022-april/sopostavitelnyi-

analiz-paremii-verbalizuiushchikh-kontsept-rodina-v-
russkom-angliiskom-i-azerbaidzhanskom-iazykakh

7. Khadiz, A. V., Ayuningtyas, F., & Muzykant, V. L. (2025).
Malay proverb semantic values: A paremiological approach
to the communication process. RUDN Journal of Language

Studies, Semiotics and Semantics, 874—890.
https://journals.rudn.ru/semiotics-
semantics/article/view/47356

11


https://doi.org/10.36719/2663-4619/XXX/BK/Eİ/2026
https://inlibrary.uz/index.php/science-research/article/view/27887
https://inlibrary.uz/index.php/science-research/article/view/27887
https://inlibrary.uz/index.php/science-research/article/view/27887
https://ijeais.org/wp-content/uploads/2021/3/IJAPR210309.pdf
https://ijeais.org/wp-content/uploads/2021/3/IJAPR210309.pdf
https://ijeais.org/wp-content/uploads/2021/3/IJAPR210309.pdf
https://aps.tsuos.uz/storage/users/232/articles/4GEH4iTWh1OHMyxqqn043isP3EWfEAEsctaZ44oS.pdf
https://aps.tsuos.uz/storage/users/232/articles/4GEH4iTWh1OHMyxqqn043isP3EWfEAEsctaZ44oS.pdf
https://rulb.org/en/archive/1-29-2022-april/sopostavitelnyi-analiz-paremii-verbalizuiushchikh-kontsept-rodina-v-russkom-angliiskom-i-azerbaidzhanskom-iazykakh
https://rulb.org/en/archive/1-29-2022-april/sopostavitelnyi-analiz-paremii-verbalizuiushchikh-kontsept-rodina-v-russkom-angliiskom-i-azerbaidzhanskom-iazykakh
https://rulb.org/en/archive/1-29-2022-april/sopostavitelnyi-analiz-paremii-verbalizuiushchikh-kontsept-rodina-v-russkom-angliiskom-i-azerbaidzhanskom-iazykakh
https://rulb.org/en/archive/1-29-2022-april/sopostavitelnyi-analiz-paremii-verbalizuiushchikh-kontsept-rodina-v-russkom-angliiskom-i-azerbaidzhanskom-iazykakh
https://rulb.org/en/archive/1-29-2022-april/sopostavitelnyi-analiz-paremii-verbalizuiushchikh-kontsept-rodina-v-russkom-angliiskom-i-azerbaidzhanskom-iazykakh
https://journals.rudn.ru/semiotics-semantics/article/view/47356
https://journals.rudn.ru/semiotics-semantics/article/view/47356
https://journals.rudn.ru/semiotics-semantics/article/view/47356

Elmi Arasdirmalar XXX Beynoalxalq Elmi Konfrans / 9 may 2026 / 7-12
Scientific Researches XXX International Scientific Conference /9 may 2026 / 7-12
https://doi.org/10.36719/2663-4619/XXX/BK/E/2026

8. Mbolikova, I. (2016). Azarbaycanda yasayan xalglarin atalar
sozlari va deyimlari. Ecoprint.

9. Qodirova, Z. (2025). The reflection of national identity in the
proverbs of English and Uzbek languages. International
Journal of Artificial Intelligence, 61-63.
https://www.academicpublishers.org/journals/index.php/ijai
/article/view/6256

12


https://doi.org/10.36719/2663-4619/XXX/BK/Eİ/2026
https://www.academicpublishers.org/journals/index.php/ijai/article/view/6256
https://www.academicpublishers.org/journals/index.php/ijai/article/view/6256

Elmi Arasdirmalar XXX Beynolxalq EImi Konfrans / 9 may 2026 / 13-16
Scientific Researches XXX International Scientific Conference /9 may 2026/ 13-16
https://doi.org/10.36719/2663-4619/XXX/BK/E/2026

Gulkhar Ahmadova

Nakhchivan State University

PhD in Art History
https://orcid.org/0009-0007-7069-4836
gulxareahmedova@gmail.com

The Uniqueness of Theater Music in Azerbaijan

Keywords: Azerbaijan, theater, musical drama, composer
Acar sozlar: Azorbaycan, teatr, musiqili dram, bastokar

Music, without a doubt, is one of its main elements in
theatrical art, which is similar to a living organism. Since the
creation of this art form, musical means of expression have never
performed only descriptive functions. On the contrary, in the
early forms of theater art, more precisely, in proto-theatre
examples, music acted as one of the main means of structure.

Starting from the end of the 18th century, the uniqueness of
theater music has been established theoretically. These artistic-
aesthetic principles developed by German theoreticians I.
Sheinbe and G. Lessing are still relevant.

Of course, theater music differs from other music genres in
a number of ways. Theatrical music performs important
dramaturgical functions in the play. In addition to expressing the
general idea of the play, it forms its emotional tone, determines
its speed and rhythm, draws attention to important moments of
dramatic development, characterizes the atmosphere of a certain
historical period or environment, describes natural phenomena,
etc. Generally speaking, the music written for the performance
should be purely theatrical in nature, that is, it should be directly
related to the content of the play and express the director's
concept.
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"If we follow the history of the development of theater art,
we will see that drama did not appear before opera, the embryos
of modern types of stage art developed in parallel, separated into
specific and independent forms over the centuries, the element
of musical drama is opera, operetta, oratorio, and the element of
drama is drama, tragedy, took the form of comedy and so on"

In Tofig Guliyev's songs, folk traditions are harmoniously
combined with modernity. The melodies of these songs are clear,
figurative and sincere, and have the power to excite the most
delicate strings of the listener's heart.

The 30s and 40s were the "golden" period of the Azerbaijan
Drama Theater. In those years, on the stage of the theater,
powerful actors performed the most complex and difficult roles
with unparalleled skill. Artists such as Abbas Mirza, Ulvi Rajab,
Mirzaaga Aliyev, Sidgi Ruhulla, Marziya Davudova, Aziza
Mammadova, Sona Hajiyeva, Alasgar Alakbarov, Rza Afganh,
Mohsun Sanani, Rza Tahmasib, Fatma Qadri, Barat
Shekinskaya, Ajdar Sultanov gained great fame among the
people.

Very complex classical works such as "Othello", "Macbeth",
"Hamlet", "King Lear", "Twelfth Night", "Wagif" find their
successful scenographic solution, and at the same time played an
effective role in the maturation and improvement of the troupe.
At that time, it was not possible for every young man to become
an orchestra leader (at that time there were unique musical
groups and even singers), Tofig Guliyev overcame all doubts
with his talent and ability entered and won the sympathy of the
whole community and the theater collective.

In 1939, Tofig Guliyev was offered to write music for A.
Yusubov's play "Babek", which was performed on the stage of
the Young Audience Theater. The composer, who skillfully
coped with the task, soon followed A. Shaig's "El oghlu" (1940),
A. Abbasov's "Azad" (1940), A. Yusubov's "Ramiz" (19dl), V.

14
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Lyubimov's "Snejok" (1945), J. He became a music arranger in
performances of Jabbarli's stage works such as "Aydyn" (1943).
In the following years, Tofig Guliyev was invited as a music
composer in the Azerbaijan State Drama Theater named after M.
Azizbeyov, and soon after, in the Russian Drama Theater named
after S. Vurgun. Having worked in this field for a long time, the
composer composed music for more than 30 stage productions
in different years, including the play "Zarya nad Caspiyem"
staged at the Moscow Drama Theater named after M.Yermolov.
During these years, the composer M. Azizbeyov has composed
music for the plays performed on the stages of the Adma Drama
Theater, Ganja Drama Theater, S. Vurgun Adma Russian Drama
Theater, Young Spectators Theater and State Puppet Theater.
Among them are J. Jabbarli's "Aydin" (1943), "Yashar" (1946),
A. Fadeyev's "Young Guard" (1948), L. Tolstoy's "The Living
Corpse" (1970), N. Hikmat's "Strange Man" (1957), R. Rzanm
"Brothers", H. Seyidbeyli and I. Gasimov's "Far Shores" (1955),
A. Mammadkhan's "The Beauty of Shirvan" (1958), A.
Sagarelli's "Khamima" (1957), N. Khazri's "Coasts and Fates"
(1973), A. Mammadkhan's "The Dawn of the East" ( 1958), L.
Efendiyev's "You are always with me" (1967), S. Dagli's "Happy
Apartment" (1971), V. Cre's "Deep Roots", Malyuen's "The
Road to New York", I. Volitrinsky and R. Rubinstein's "Anthony
Grant's crime", M. Vinnikov's "Acacia Blooming Time",
Dragutin and Dobrigani's "Three Nightingale Street" (1963) and
others. can be shown.

It should also be noted that the composer, from the very
beginning to the end of his career, above all, sympathizes with
music that is understood by a wide audience. Tofig Guliyev,
distinguished from his youth by his seriousness, national self-
awareness, and passion for science, contributed greatly to the
history and culture of his native land. He was attracted to folk
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music and folk songs, and this love determined his creative
success in the field of musical folklore in the future.

Tofig Guliyev has composed music for more than 30
performances in different years, making close creative
cooperation with Young Audience Theater, Ganja Drama
Theater, Russian Drama Theater, Puppet Theater.
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Callan metodunun osasim1 yiiksok intensivlikli  va
strukturlagdirilmis sual-cavab modeli togkil edir. Bu yanasma
carcivasindo miiallim torofindon sistemli vo morholoali sokilds
togdim olunan suallar vasitasilo tolobolorin dorhal vo fasilasiz
sokildo tam ciimloalorlo cavab vermoasi tolob olunur. Todris
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prosesinds siiratin magsadli sokilda artirilmasi 6yrononlorin ana
dilino miiraciat etmoadon, hodof dildo birbasa diisiinmo vo
operativ reaksiya vermo bacariglarinin formalasdirilmasina
xidmot edir. Beloaliklo, nitq foaliyyoti avtomatlasdirilir vo real
vaxt rejiminda dil emali bacariqlar inkisaf etdirilir.

Metodun digor fundamental prinsipi dorhal vo fasilosiz
korrekto mexanizminin totbiqidir. Miisllim  tolobaslorin
cavablarint operativ sokildo qiymaotlondirorok qrammatik, leksik
vo fonetik sohvlori aninda aradan qaldirir vo diizgiin variantin
tokrar istehsalini tomin edir. Bu yanasma diizglin dil
formalarinin moéhkomlondirilmasine va sohv niimunalerin
yaddasda sabitlogsmasinin garsisinin alinmasina yd&nolmisdir
(Ismayilli, 2025). Eyni zamanda, davamli tokrar vo ovval
Oyronilmis materialin sistemli sokilds yenidon toqdim olunmasi
uzunmiiddotli yaddasin giiclondirilmasine vo dil vahidlorinin
avtomatik istifadesino gorait yaradir. Callan metodunun
saciyyovi xiisusiyyatlorindon biri do todris prosesinin tamamilo
sinif miihitindo toskil olunmasidir. Bu yanasmada ev
tapsiriqlarina  yer verilmir vo biitlin dyronmo foaliyyati
miiollimin nozaroti altinda hoyata kegcirilir. Notico etibarilo,
miisllim-morkozli todris modeli formalagir ki, burada miisllim
hom nitq axiinin idars olunmasina, hom dos todris tempinin vo
mozmununun tonzimlonmosino mosuldur. Toadris programi iso
ovvolcodon planlagdirilmis leksik vahidlor vo qrammatik
strukturlar osasinda qurularaq dil materialinin ardicil vo
maqsadyonlii sokildo monimsaonilmasini tomin edir.

Tadris praktikast va sinif Callan metoduna osaslanan
dorslordo miisllimin rolu yiiksok dorocado aktiv vo dominant
xarakter dasiyir. Miollim fasilesiz nitq foaliyysti hoyata
kegirorak suallar verir, model cavablar toqdim edir, tolobalorin
cavablarini istiqgamatlondirir vo sohvlori dorhal korrekto edir.
Suallarin tokraron vo artan siirotlo toqdim olunmasi dyronenlorin
hom dinloms qavrayisini, hom do siirotli informasiya emali
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bacariqlarin1 inkisaf etdirmoyo yoOnolmisdir (Mammadova,
2024). Bu kontekstdo miiollimin nitq tempi vo enerjisi dorsin
effektivliyini miioyyon edon asas amillordon biri kimi ¢ix1s edir.
Tolobolordan iso ani va fasiloasiz sokildo hadof dildo cavab
vermak tolob olunur. Onlarin cavablar1 struktur baximindan
genis vo sistemli olub, verilmis sualin sintaktik modelini
tokrarlayir. Sinonim vo antonim ciitliiklordon istifado leksik
biliklorin  dorinlogdirilmasine  ve  semantik  alagalorin
mohkomlondirilmoasine xidmot edir (Babasoy, 2025). Bundan
olavo, geyri-verbal vasitalorin (jest, mimika) vo qisaldilmis dil
formalarimin modelloasdirilmasi kommunikativ saristonin vo tobii
nitq vordislorinin formalagsmasina miisbat tosir gostorir. Sifahi
foaliyyotlorlo  yanasi, todris prosesino dikto vo oxu
komponentlori do inteqrasiya olunur. Dikto tapsiriglar: dinlomo
doqigliyinin, yazi bacariglarinin vo qrammatik formalarin stiurlu
gavranilmasinin inkisafina xidmot edir. Miiollim torofindon
yonlondirilon oxu faaliyyati iso toloffiiziin korrekto edilmasi ilo
yanasi, sifahi vo yazili dil bacariqlar1 arasinda slagenin
mohkomlondirilmasini tomin edir. Ki¢ik qruplarda toskil olunan
dorslor hor bir tolobonin aktiv istirakini artirir vo fordi nitq
praktikasin1t maksimum soviyyaya ¢atdirir. Eyni zamanda, digor
tolabolarin cavablarinin dinlonilmasi vo analiz olunmasi dolay1
Oyronmo mexanizmlorini giiclondirir.

Callan metodunun iistiinliiklori Callan metodu xiisusilo
sifahi nitq vo dinlomo bacariqlarinin siiratli inkisafi baximindan
effektiv todris yanasmasi kimi gqiymotlondirilir. Stratli vo
intensiv sual-cavab mexanizmi Oyronanlorin dili tobii tempdo
gavrama vo operativ sokildo reaksiya vermo qabiliyyatini
formalasdirir. Bu ise dil istifadesinde avtomatizmin
yaranmasina, ana dilinin tosirinin azalmasia vo hoadof dildo
diistinma bacariginin inkisafina gotirib ¢ixarir. Bundan olava,
dorslorin dinamik vo interaktiv xarakter dasimasi dyrononlorin
motivasiya soviyyosini yliksoldir vo onlarin todris prosesindo
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foal istirakini tomin edir. Davamli model togdimati vo operativ
korrekto mexanizmi noaticosindo toloffiiz  vo intonasiya
bacariqlart  sistemli  sokildo inkisaf etdirilir. Metodun
strukturlasdirilmis vo standartlasdirilmis todris modeli sabit
dorsliklor, morhalali leksik material vo aydin dors prosedurlari
onun miixtolif todris mihitlorinds effektiv totbigine imkan
yaradir. Bu baximdan, Callan metodu intensiv vo noaticoydniimlii
dil todrisi proqramlar ii¢iin praktik vo somarali yanasma hesab
olunur.
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Afrasiyab Badalbeyli was one of the composers who made
the first contribution to the formation of the Azerbaijani
composition school founded by U. Hajibeyli. He played an
indispensable role in the formation and development of our
national professional musical culture, in the creation and
evolution of many genres, as a composer, conductor,
propagandist of our music history, music critic, mugham
scholar, librettist of several opera and ballet performances,
translator, publicist, teacher, public figure. In short, it would be
difficult to name another composer with such a wide and
comprehensive creative work in many genres as him.

Afrasiyab Radal oglu Badalbeyli was born on April 19, 1907
in Baku into a family of intellectuals. Afrasiyab's father, Badal
bey, the first known representative of the Badalbeyli generation,
was a public educator. His mother, Rahima Khanum, was
considered one of the educated women of the Qajar dynasty.

Being surrounded by well-known literary and artistic figures
from a young age, A. Badalbeyli directed his studies to the
linguistics department of the Oriental Faculty of Azerbaijan
State University. However, his passion and talent for music were
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evident from childhood. Like U. Hajibeyli, Afrasiyab Badalbeyli
was deeply familiar with Azerbaijani folk music and mughams
from an early age and could also play the tar and violin.

Between 1912 and 1916, Afrasiyab studied at the Russian-
Muslim school No. 6. From 1917 to 1924, he studied at the first
real school in Baku. In the only class of the school, all lessons
were held in the Azerbaijani language, which was the class led
by Abdulla Shaig. In addition to science, Afrasiyab was also
well-educated as a person in Shaig's class.

In 1923-1926, another area of art entered the sphere of A.
Badalbeyli's interests. Thus, he regularly took part in
performances staged at the newly established Azerbaijan
Theater School. The school was taught by prominent figures -
singer F. Mukhtarova, orientalist professor V. Zummer,
professor P. Fridamin, G. Grossman and Azerbaijani playwright
Abdulrahim bey Hagverdiyev and others. During the years spent
at this school, young Afrasiyab's attachment to literature and
music increased even more, and he also began to seriously
engage in the field of music.

The young composer began to study in the class of Professor
K. Sarachev at the Conducting Faculty of the Moscow
Conservatory in 1932. Time passed and he fully mastered the
subtleties of the art of conducting. During the year of his higher
education in Moscow, A. Badalbeyli also continued his art as a
composer. The list of works he composed in just one year
includes 8 variations, a sonatina for cello and piano, an etude for
piano, a 3-part suite for symphony orchestra, a quartet for 2
violins, viola and cello. Unfortunately, his Moscow education
was limited to only one year. Thus, due to the staging of the
opera "Shahsanem" by R. Glier, based on the libretto by J.
Jabbarli, in a new production, Afrasiyab returned to Baku. The
premiere of the opera took place in 1934. Afrasiyab Badalbeyli
was awarded the Honorary Decree of the AzMIK after the
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premiere of this opera.

In 1934, A. Badalbeyli went to Leningrad (now St.
Petersburg). He entered the composition department of the
Leningrad State Conservatory named after N. Rimsky-
Korsakov, in the class of B. Zeidman, and at the same time, in
order to continue his conducting activities, he began working as
an assistant conductor in the orchestra led by V. Dravishnikov,
the chief conductor of the Leningrad Opera and Ballet Theater.
During the four years he lived in Leningrad, he regularly
watched concerts of various symphony orchestras, performances
staged by the conservatory, operas and ballets, and performances
of singers and conductors from foreign countries. In general, for
a musician, watching the rehearsals and performances of other
artists and art figures is as important as receiving a musical
education.

Afrasiyab Badalbeyli returned to Azerbaijan in 1938, having
successfully graduated from the Leningrad State Conservatory.
The composer is one of those who took successful steps in the
creation and development of many genres in Azerbaijan. He is
one of our artists who left an indelible mark on the history of
Azerbaijani music.

In general, we should also note that the composer was a
member of the editorial board of the “Literature and Art”
newspaper and the “Science and Life” magazine for many years.
A composer and scientist, Professor A. Badalbeyli, has also
published opinion, critical and problematic articles during these
years. He was also a member of the General Editorial Board of
the “Azerbaijan Soviet Encyclopedia” and headed the
“Musicology Section” of the Azerbaijan Composers’ Union,
which deals with music criticism, since 1934, when the Union
of Composers was established.

From 1930 until the end of his life, he worked as a conductor
and chief conductor at the Opera and Ballet Theater with certain
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breaks. When we look back at the concert life of the 1930s, a
number of new and interesting facts were revealed. It is known
that A. Badalbeyli also led symphony concerts as a conductor.
In the 7th symphony season organized by the Baku Soviet and
Radio Committee, three symphony concerts were held under the
baton of A. Badalbeyli. An interesting factual value of these
concerts for our musical history is that in three concerts, the
works were performed by the symphony orchestra of the
Leningrad State Philharmonic under the baton of A. Badalbeyli.
That is, for the first time in the history of Azerbaijani music, a
Turkish conductor performed a large-scale symphonic work.

Thus, A. Badalbeyli entered the history of Azerbaijani music
as an outstanding symphony conductor, and the maestro's
activities are closely related to the development and promotion
of Azerbaijani symphonic music.

Afrasiyab Badalbeyli died on January 6, 1976. Currently,
music school No. 23 in Baku is named after Afrasiyab
Badalbeyli.
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XXI asr bogariyyat tarixine roqgomsallagsma vo siini intellekt
osri kimi diisocokdir. Hazirda ictimai hoyatin da, dovlot
hoyatinin da, demok olar ki, biitiin sferalarinda siirotlo
rogomsallagma va siini intellekt texnologiyalarinin inteqrasiyasi
prosesi getmokdadir.

Miiasir dovrdo siini intellekt sistemlorinin foaliyyot
istigamotlori kifayot qodor miixtolifliyo malikdir. Bir qayda
olaraq, onlara asagidakilar aid edilir: sasin taninmasi (maosalon,
sos komokgisi Alexa); vizual taninma (moasolon, Face ID
tiztanima identifikasiya sistemi); soz alqoritmlori (masalon,
General Architecture for Text Engineering (GATE) proqram
tominat1); miithakimo yiiriitms. Mohz sonuncu faaliyyot
istiqamati rasional “diislinmo” vo qorarvermo, problemlarin
holli, analitik reaksiya kimi funksiyalara, analitik tohlilo
osaslanir. Bu totbiq artiq daha rasional forma hesab oluna bilar.
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Ciinki burada yaradilmis siini intellekt insan kimi diistinmoyi,
miihakima yiiriitmoyi bacarir (Rzayeva va Ibrahimova, 2021, s.
15).

Siini intellekt sistemlorinin totbiq edilo bilocoyi foaliyyot
sferalar1 da olduqca miixtolifdir. Cinayst miihakimo ircaati
sferas1 vo 0zallikls, ibtidai aragsdirma da bundan istisna deyildir.
Milli Hiiquq odobiyyatinda qeyd edildiyi kimi, ibtidai
arasdirmanin vozifalori sirasinda isin holl edilmasi {i¢lin
ohomiyyat kosb edon siibutlarin toplanmasi, cinayatlorin
istiinliin agilmasi, cinayot torotmis soxslorin ifsa edilmosi
(Abbasova, 2019, s. 43) kimi vozifolor do yer alir ki, bu
vozifolorin bilavasito intellektual foaliyyotli baghdir. Bu
anlamda, silini intellekt sistemlori ibtidai arasdirmanin qeyd
edilon vozifolorinin hollindo insan intellekti ilo yanasi, ona
komokei vasita, hotta bazon onun avazina do totbiq edils bilor.

Cinayat prosesindo siini intellekt sistemlorindon istifado
perspektivlorino hosr edilmis osorlordo, bir qayda olaraq,
asagidaki istigamotlor prioritet qismindo gdostorilir: prosessual
sonadlorin tortibati; prosessual sonadlorin torclimasi; istintaqin
planlasdirilmas1  (istintaq  forziyyelorinin  hazirlanmasi);
prosessual miiddstlor {izorindo nozarst; bdyiik hacmli data
analizi vo s (Xolilov, 2008, s. 277-285).

Moasoalon, F.Y. Xolilov torofinden hoala 2008-ci ildo iroli
siriilon “Elektron istintaq” konsepsiyasinin osaslandirilmasi
zaman1 gostorilirdi ki: “prosessual sonadlor cinayat toqibini
hoyata keciron subyektin intellektual foaliyotinin tozahiir
formasidir vo onlarin macmusu cinayat toqibi lizro materiallari
toskil edir ki, sonuncular da odalot miihakimosinin hoyata
kegirilmosindo maocburi atribut kimi c¢ixis edir. Azaorbaycan
Respublikasinda holo cinayst miihakimo icraatinda sirf
prosessual foaliyyot cargivasindo xlisusi program
tominatlarindan istifado edilmoso do, yeni cinayot-prosessual
qanunvericilikdo roqomsal texnologiyalarin nailiyystlorinden
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istifado edilmosi ideyasinin riigeymlori artiq hiss olunur ...
mosalon, Cinayat-Prosessual Macollosinin 51.3-cli maddosina
gOro, cinayat toqibi iizro aparilan prosessual horokatlorin
protokollasdirilmasi iigiin elektron texnikasindan istifado edilo
bilor ... goriindiiyii kimi, informasiya texnologiyalarindan
cinayot-prosessual foaliyotds istifado edilmosi milli cinayat
mithakims icraat1 konsepsiyasina tam uygundur, odur ki, bu
vasitolordon istifado etmoyo noinki g¢okinmomoliyik, oksino
cinayot-prosessual foaliyyatin optimallasdirilmasi \)
tokmillosdirilmasi 1ii¢lin onlarin totbiqi saholorini daha da
genislondirmaliyik™ (Xslilov, 2008, s. 280) . Bu anlamda, hesab
edirik ki, hoqigoton do, siini intellekt sistemlorinin hazirki
inkisaf soviyyosi cinayot miihakimo icraati zamani tortib
edilmoli olan bir sira prosessual sonadlorin mohz siini intellekt
osasli xiisusi proqram tominatlar1 vasitosilo hazirlanmasina
imkan vera bilar.

Molumdur ki, ibtidai arasdirmada he¢ do homiso dovloat
dilimizi bilon soxslor istirak etmirlor. Bununla slaqadar olaraq,
tez-tez ibtidai aragdirma zamani barssindo cinayst toqibi
aparilan, cinayot qurbani olmus, yaxud cinayat prosesino sahid
gisminda calb edilmis, lakin dévlat dilimizi bilmayon soxsloro
zoruri prosessual sonadlorin toqdim edilo bilmasi, bu soxslorin
istiraki ilo zoruri prosessual horokotlorin hoyata kecirilo bilmasi
ticlin torclimogilor dovot edilmoli olur. Bu anlamda, yazili
moatnlori vo sifahi nitqi taniyaraq basqa dilloro diiriist torciimo
edo bilon siini intellekt sistemlorinin inkisafi bizo biitiin bu
proseslori avtomatlasdirmaga, zamana vo iqtisadi resurslara
gonast etmoyo, subyektiv insani amillorlo bagl olan torciimo
sohvlori risklorini istisna etmoya imkan vera bilar.

Prosessual aktlarin qobul edilmoesi kimi, istintaq
forziyyolorinin qurulmasi da ibtidai arasdirmanin ayrilmaz
torkib hissosidir. Nozoro almaq lazimdir ki, icraat zamam
qurulan hor bir istintaq forziyyesi mahiyyatco, cinayotin kim
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torafindon, hansi soraitds, hansi lisulla, hansi formada, no zaman
torodilmis olmas1 haqqinda is iizro icraai hoyata kegiron subyetk
torofindon  aparilmis intellektual foaliyyotin  naticosidir.
Intellektual  foaliyyotlo  baghi  oldugu iigiin, istintaq
forziyyolorinin qurulmasi isinda do siini intellekt sistemlorindon
istifado masalolori kifayat qodar perspektivli gériiniir. Istintaq
forziyyolorin hazirlanmasi isinin siini intellekt sistemlori
vasitasila yerina yetirilmosinin miimkiinliiyiiniin asas arqumenti
ondan ibaratdir ki, bu is 6z mahiyyatina gors, analiz, sintez,
induksiya, deduksiya vo analogiyadan ibaratdir vo bu anlamda,
sadalanan oqli foaliyyot ndvlorinin hor biri siini intellekt
torofindon daha somorali sokilds yerina yetirilo bilor. Bels ki,
istintaq forziyyolorinin qurulmast zamani analiz cinayat
hadisasini bir tam olaraq miixtolif hissolora bolmoys imkan verir
va har bir hisso lizorinds tocrid olunmus sokilds islomoys zomin
yaradir; sintez zamani cinayat hadisasinin tosdiqini tapmis ayri-
ayrt hissolori birlegdirilir vo bunun noticosindo cinayat
hadisesinin iimumi goriiniisii alds edilir; induksiya prosesindo
idrak prosesi vahidden ¢oxa, xiisusidon imumiys istiqamatdao,
deduksiya prosesindo iso oksino, ¢coxdan aza, vahido, timumidon
xlisusiya istigamatdo aparilir; analogiyaya golince, onun
mahiyyati miixtolif faktlarin oxsar olamotlori osasinda miiqayiso
yolu ilo induktiv oqli mithakimonin aparilmasindan ibaratdir.
Hesab edirik ki, perspektivdo istintaq forziyyolorinin
qurulmasinda (bozon hom do yoxlanilmasinda) siini intellekt
sistemlorindon  somorali istifado edilmosinin  prinsiplori
hazirlanarkon, bir sira tomal qaydalar nozors alinmali vo bu isdo
istifado edilocok siini intellekt sistemlori homin qaydalar1 miitloq
rohbar tutmalidir. Bels ki, siini intellekt torafindon hazirlanacaq
forziyya: real xarakter kosb etmoli, miiasir elmi baxislarla
uzlasmali, metafizik vo siirreal ehtimallara ssaslanmamalidir;
leqal vo legitim vasitolorlo yoxlanila bilon olmalidir ki, bela
yoxlamanin noticolorindon siibut kimi istifado olunma
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perspektivlori tomin oluna bilsin; asasli olmali, hiiqug-miihafizo
orqanlarinin soroancaminda olan informasiyanin mohdudlu-
gundan asili olmayaraq, ilk novbado ehtimal edilon deyil,
movcud olan faktiki malumatlara asaslanmalidir; iso aid olmal1
vo isin halli liglin oshomiyyat kosb edon halin miioyyon edilmasi
ti¢lin zaruri olmalidir; mantiq qaydalarina uygun olmalidir.

Ibtidai arasdirma zamani daim diqqotdo saxlanmali vo
hosassligla gozlonilmali olan prosessual miiddotlor movcuddur.
Onlardan on ohomiyyatlilori qisminds ibtidai istintaq
miiddatlorini vo hobsdo saxlama miiddatlorini gdstormok olar,
¢linki bu miiddoatlor insan hiiquqglar1 ilo daha six slaqgodo ¢ix1s
edir. Bununla belo, nozors almaq lazimdir ki, tocriibado heg do
bir miistontiqin icraatinda yalniz bir cinayat isi olmur ki, homin
miistontiq zoruri prosessual miiddatlori yalniz bir cinayat isi lizro
tam diqqgotlo izloya bilsin. Realliq ondan ibarotdir ki, bozi
istintaq orqanlarimizda miistontiqlorin is yiikii kifayot qoder
agirdir vo bazon bir miistontiqin icraatinda ¢ox sayda cinayat isi
olur ki, bu da, haqigoton homin islor iizro prosessual miiddoatlorin
izlonmasindo miioyyan c¢otinliklor yaradir. Bu anlamda, ibtidai
aragdirilmasi aparilan cinayat islori {izro biitlin zoruri prosessual
miiddatlorin izlonmasini, bu miiddatlorin bitmoesine miisyyon
godor vaxt qalanda miistontigo, ibtidai aragsdirmaya prosessual
rohborliyi hoyata kegiron prokurora bu barodo xobordarliq
molumatinin ~ verilmoasini  tomin edon  siini  intellekt
sistemlorindon istifado edilmeosi, hoaqgigaton do ibtidai
aragdirmanin somaoraliliyine xidmat etmis olar.

Ibtidai arasdirma foaliyyoti hom do hor zaman data analizi
tolob edon bir faaliyyotdir. Hesab edirik ki, miasir dévrds
sohbatin boyiik hocmli is materiallarin analizi, naticolorin xiilaso
edilmosi, konkret sonoadlorin, sonadlordo konkret hissolarin
tapilmasi, boyiik hocmli gqanunvericiliyin analizi, neticolorin
xlilaso edilmosi, aidiyyotli miiddsalarin tapilmasi, miivafiq
miiddoalara dair rosmi tofsirlorin axtarisi, analizi, xiilaso
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edilmosi, boylik hocmli istintag vo mohkomo tocriibesinin
analizi, noticolorin xiilaso edilmosi, konkret islorin, hiiquqi
movqelarin axtarigi vo konkret situasiyalarda islorin istintaq vo
mohkomo perspektivinin, ibtidai arasdirmanin vo mohkomo
aragdirmasinin go6zlonilon miimkiin naticolorinin
prognozlasdirilmasindan getdikdo, data analizinin siini intellekt
sistemlorino hovalo edilmasi, yaxud belo sistemlordon paralel
istifado edilmoklo hoyata kecirilmosi qagilmaz zorurst kimi ¢ixis
edir.
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Orta Sorq regionu beynolxalq miinasibatlor sisteminds hom
geosiyasi, hom do geoiqtisadi baximdan on strateji mokanlardan
biridir. Bu regionun ohomiyyati yalniz onun zongin enerji
ehtiyatlari ilo deyil, hom do global giic balansinda oynadig: rol,
sivilizasiyalarin kosismo noqtosi olmasi, ideoloji, etnik vo dini
miixtolifliklori, beynoslxalq ticarot marsrutlart vo regional
konfliktlor sistemi ilo miioyyon edilir. Orta Sorq geosiyasi
sisteminin dinamikliyi vo miirokkobliyi diinya siyasotinin osas
aparici giiclori, xiisuson do ABS, Rusiya, Cin, Avropa Ittifaq
ticlin prioritet strateji maraqlar yaradir (Posen, 2003).

Orta Sorq Avrasiya qitosinin markazinds yerlosorok Avropa,
Asiya vo Afrika arasinda baglanti rolunu oynayir. Bu mdvqge
regionu hom qlobal noqliyyat dohlizlorinin, hom do enerji
marsrutlarinin kasismo noqtoesing ¢evirir. Regionun otrafinda
yerloson dord osas strateji su hovzosi (Fars korfozi, Qirmizi
doniz, Araliq denizi vo Hind okeani) beynolxalq geosiyasi
rogaboti daha da giiclondirir.
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Bu mdvqge naticosinde Orta Sorq diinya giiclorinin rogabat
meydani, qlobal enerji logistikasinin kritik morkozi, beynalxalq
ticarot vo doniz yollarinin nozarst zonasi, ideoloji
qarsidurmalarin morkozi kimi funksiyalara malikdir.

Orta Sorq regionunda miinaqgisalorin bu goder six intervalla
bas vermasinin osas sabablorindon biri do bu regionun bdyiik
enerji ehtiyatlarina malik olmasidir. Oslinds, regiona
hokmranliq etmok istoyon dovlotlorin s6z tiizorinds asas
maraqglarinin  bu orazilora demokratiya gotirmok istomaosi
gostarilsada, bu maraqlarin hor birinin arxasinda regionun giicli
enerji ehtiyatlarina malik olmas1 dayanir. Heg¢ slibhasiz ki, Orta
Sorq regionu diinyanin an boylik enerji ehtiyatlarina malikdir.
Belo ki, diinya neft ehtiyatlarinin toxminan 48%-i, tobii qaz
ehtiyatlarinin iso 43%-1 mohz Orta Sorq regionunun payina
diisiir. Xiisusilo Soudiyya Orabistani, iran, Iraq, Kiiveyt, Qator
vo BOO beynolxalq enerji bazarinin strateji oyuncgularidir.
OPEC-in qgorarlar1 asason bu ddvlotlorin siyasati ilo formalasir.
Buna goro regionun geoiqtisadi strukturu enerji istehsali, ixraci
vo qiymat formalasdirilmasi tizorinds qurulur (Quliyev, 2014).

Orta Sorq hom do beynolxalq nogliyyat sobokolorinin
kosisdiyi strateji mokandir. Belo ki, Qlobal neft dasimalarinin
toxminon 20%-1 Hormiiz bogazi1 vasitosilo kegir. Avropa-Asiya
ticaroatinin osas dohlizi hesab olunan Suveys kanalinin bu
regionda yerlosmasi Orta Sorq regionunun strateji ohomiyyatini
artirmaqdadir. Tirkiyo vasitosilo Conub Qaz Dohlizi iso
Avropanin enerji tohliikasizliyindo miihiim rola malikdir. Bu
marsrutlar yalniz iqtisadi deyil, hom do geosiyasi nozarot
alotidir, ¢iinki onlarin bloklanmasi global bohranlara sobab ola
bilor.

Orta Sorqin iqtisadi strukturu 1ii¢ osas xiisusiyyatlo
xarakterizo olunur (Sxem 1).
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Sxem 1: Orta Sorqin iqtisadi strukturu

Monbo: Ward, B. M. (2012). The shift in United States
foreign policy in the Middle East since 1989 (Doctoral
dissertation). University of South Florida.

Sxem 1-don da aydin olur ki, Orta sorqin iqtisadi strukturu
resurs asililig1, diversifikasiya problemi vo sosial-iqtisadi qeyri-
boraborliyin olmasi ilo xarakterizo olunur. Regionun resurs
asililig1 6lko iqtisadiyyatinin boyiik hissosinin neft vo qazdan
asith  olmasi ilo  xarakterizo  olunur. Diversifikasiya
problemlorinin asasinda iso iqtisadiyyatlarin ¢oxunun post-neft
dovriine  kecid iiglin  hoalo do dayanigh  modellor
formalagsdirmamasi dayanir. Regionda nozoro carpan sosial-
iqtisadi qeyri-barabarlik iso yiiksok golirli K6rfoz monarxiyalari
ilo zoif inkisaf etmis region dlkolori arasinda dorin forqlerin
movcudlugu noticesinde yaranir. Bu sobabdon geoiqtisadi
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struktur tokco enerji bazarinda deyil, hom do daxili inkisaf
modelindo ciddi asimetriyalar yaradir (Vakil, 2023).

Regionun ¢oxlu sayda dovlotlorarast miinaqisalors, kimlik
yoniimli qarsidurmalara vo ideoloji fragmentasiyaya moruz
gqalmasina baxmayaraq, onun beynolxalq giic balansindaki rolu
zaiflomok ovozino daha da mohkomlonir. Bunun sabobi regionun
Avrasiya vo Afrika qitolorini birlosdiron strateji kecid mokani
olmasi, qlobal enerji saxolondirilmosi prosesindo alternativi
olmayan resurs bazasi kimi ¢ix1g etmasi, qlobal giiclorin (ABS,
Rusiya, Cin, AI) regional tosir ugrunda roqabotinin
intensivlogmosi, Regionun beynalxalq tohliikosizlik
arxitekturasinda 6n xotdo yerlosmosidir. Bu xiisusiyyatlor Orta
Sorqi qlobal siyasotin yalniz passiv obyekti deyil, hom do
sistemin struktur doyisikliklorino tosir edon aktiv determinantina
cevirir (Yunusoglu, 2018).

Enerji ehtiyatlarinin bollugu regionu iqtisadi cohotdon
strateji etso do, eyni zamanda instabil geopolitik strukturun
yaranmasina sobob olur. Bu fenomen akademik odobiyyatda
“enerji paradoksu” kimi taninir: ¢ox bdyiik iqtisadi potensial
homin iqtisadiyyatlarin siyasi tohliikesizlik risklerino daha
hossas olmasina gatirib ¢ixarir.

Geosiyasi risklorin artmasina sobob olan amillor bunlardir
(Sxem 2).
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enerji resurslaria nazarat ugrunda
raqabat

enerji infrastrukturlariin hadofo
¢evrilmasi

~

simal-conub va sorq-qorb enerji
marsrutlar1 arasinda geoiqtisadi raqabat

regional hegemonluq iddialar vo
proksilar vasitasilo qarsidurma siyasati

Sxem 2. Geosiyasi risklorin artmasina sobab olan amillor

Monba: (Ayubi, 2018) adobiyyatinin malumatlarina asason
mioallif torofindon hazirlanmigdir.

Sxem 2-don aydin olur ki, geosiyasi risklorin artmasina
sabab olan asas amillar enerji resurslarina nazarast ugrunda asas
roqabot, enerji infrastrukturlarinin hodofo ¢evrilmosi, simal-
conub vo sorg-qorb enerji marsrutlar1 arasinda geoiqtisadi
rogabatin olmasi vo regional hegemonluq iddialar1 vo proksilor
vasitosilo qarsidurma siyasotidir. Bu soboblo Orta Sorq
geoiqtisadiyyatinin tobioti tokco rentabelli deyil, hom do yiiksok
riskli xarakter dasryir.

Orta Sorqin geosiyasi sistemi klassik “ikiqiitblii” vo ya
“tokqlitblii” modeldon forqli olaraq, coxvektorlu vo ¢oxqiitblii
struktura malikdir. ABS-in 2003-cii ildon sonra bolgada
dominant rolunun osillasiya etmosi, Rusiyanin Suriya tizorinden
yenidon regiona daxil olmasi, Cin iqtisadiyyatinin bolgoyo
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siirotlo niifuz etmosi giic balansim daha da miirokkoblosdirir
(Rzayev, 2021).

Eyni zamanda, Soudiyyo Orobistani, Iran, Tiirkiye, BOO,
Qotor vo Israil kimi regional aktorlar global giiclorin sadoco
peyki olmayib, 06z miistoqil regional strategiyalarini
formalasdirirlar. Bu dinamika giic balansini yalniz xarici giiclor
arasinda deyil, hom do regional aktorlarin daxili rogabati
soviyyasindo formalasdirir.

Regionda bir-birina bagli vo bir-birini basloyon konfliktlor
sistemi movcuddur. Bu sistemds ideoloji miinaqigalor (stinni-gio
garsidurmasi), etnik separatizm (kiird mosolosi), geosiyasi
qarsidurma (fran—Soudiyyo Orabistan1 roqabati), ddvlatlorin
¢6kmosi (Suriya, Yomon, Iraq), global aktorlarin maraq
toqqusmas1 (ABS—Rusiya, ABS—Iran) bir-birino tosir gdstorarok
daimi qeyri-stabillik yaradir. Bu sistemin yaxin perspektivde
tamamilo holl olunacagi real deyil, lakin konfliktlorin idars
olunan soviyyaya salinmasi real ssenari kimi qalir.
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Rogomsallagmanin tohsilo tosiri masslosi matndo comiyyatin
"sonaye dovrii"'ndon "roqomsal dovr"o kecidi fonunda izah
edilir. Miollif vurgulayir ki, texnologiya artiq sadoco bir alot
deyil, bizim daxilindo oldugumuz bir mihitdir vo bu miihit
iqtisadiyyat1, {insiyyot formalarini vo on osast Oyronmo
metodlarini kokiindon doyisir. Is diinyasinda "fiziki giic"iin
yerini "beyin giicli"nlin almasi tohsil miassisolorini 6z
mogsadlorine yenidon baxmaga vadar edir, ¢iinki rutin islor
avtomatlasdirilir vo mozunlardan daha yiiksok intellektual
hazirliq talob olunur (Bates, 2019, s. 21-30).

Rogomsal pedaqogika anlayist iso motndo birbasa termin
olaraq deyil, daha ¢ox todrisin mahiyyaetinin doyismosi kimi
toqdim olunur. Burada osas fikir ondan ibarotdir ki, roqomsal
Oyronmo sadoco onlayn dorslor ke¢mok deyil, bacariqlarin
inkisafin1 rogomsal miihito inteqrasiya etmokdir. Pedaqoji
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yanagsma olaraq, miisllimlor artiq tokco molumati (mozmunu)
otiiron soxs deyil, tolobolordo "bilik menecmenti", virtual
omokdasliq vo rogomsal soristo kimi miirokkob bacariglari
formalasdiran fasilitator rolunda ¢ixis etmolidirlor. Bu yanagsma
Oyronmonin texnologiya ilo i¢-ico olmasini (embedded learning)
vacib sayir (Bates, 2019, s. 237-250).

Movzunun aktualligi ise hazirk: tohsil sistemi ilo roqomsal
comiyyatin  toloblori  arasindaki  ciddi  uygunsuzluqla
osaslandirilir.Biliyin siirotlo kohnoldiyi vo siini intellektin is
bazarin1 yenidon formalasdirdigi bir dovrdo, tolobolorin bu
doyisikliklori idaro edos bilmosi iigiin tohsilin mozmundan daha
¢ox bacariq yonimlii olmast mosolonin on aktual torofidir
(UNESCO, 2021, s. 22).

Rogomsal pedaqogika (vo ya motndoki adi ilo roqomsal
tohsil) tokco texnoloji cihazlardan istifado etmok deyil, todris,
Oyronmo vo giymatlondirma proseslorini biitovliikkdo rogomsal
alotlor vo mozmunlarla dostoklomokdir. Bu anlayis onlayn
kurslar1, interaktiv Oyronmo platformalarni vo virtual sinif
otaglarin1 ohato edon genis bir sistemi ifado edir. 9sas mogsod
fordlorin miiasir, bir-birina bagl diinyada ugur qazanmasi iigiin
zaruri olan rogomsal bacariglar1 formalagsdirmaqdir.

Ononovi pedaqogikadan forqino goldikdos iso, motn rogomsal
yanagsmanin daha iistliin cohatlorini vurgulayaraq aradaki forqlori
ortaya qoyur. ©Ononovi tohsildon forqli olaraq rogomsal
pedaqogika tohsili daha ¢evik, inkliiziv vo hor kos {i¢ilin algatan
edir. On miithiim forqlordon biri miisllimlors dyronma prosesini
har bir talobanin ehtiyacina uygun olaraq fordilosdirmok imkani
vermosidir. Homginin, Avropa Ittifagimin planinda qeyd
olundugu kimi, bu yanasma tohsil sistemini xarici bohranlara
garst daha davamli (resilient) edir; yoni pandemiya kimi
g6zlonilmoz hallarda tohsilin kasilmodon davam etmosini tomin
edorok ononovi sistemin mohdudiyyatlorini asir (European
Commission, 2018).
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Rogomsal pedaqogikanin  osas  prinsiplorindon  biri
interaktivlikdir. Bu prinsip toloboalorin todris prosesindo foal
istirakin1 tomin edir vo onlarin biliklorinin daha effektiv
monimsaonilmosina  gorait yaradir. Digor mithim prinsip
olgatanligdir. Rogomsal texnologiyalar vasitasilo tohsil istonilon
zaman vo mokanda oldo oluna bilir. Bundan olava, rogomsal
pedaqogika fordilosdirilmis 6yronmo imkanlar1 yaradir ki, bu da
har bir tolabanin fordi xiisusiyyastlorine uygun tadrisi miimkiin
edir. Ceviklik prinsipi iso tohsil prosesinin vaxt vo mokan
baximindan sorbost togkilino imkan verir (Commonwealth of
Learning, 2017, s. 11).

Miiasir is diinyasinda ugur gazanmagq {i¢iin komanda isi,
problem holl etma vo iinsiyyat bacariqlar: ilo yanasi, IKT
savadlilig1 artiq tomol taloba ¢evrilib. Bir ¢ox olkalor rogomsal
bacariqlar1 osas tohsil proqgramlarina daxil edorok Oyronmao
prosesini dord osas istigamot ilizro roqomsallasdirirlar. Bu
istigamatlor arasinda sinxron vo asinxron iinsiyyet vasitalori,
real hoyatda tohliikoli olan tocriibslori ovoz edon simulyasiyalar,
zongin media resurslar1 vo todrisin idars edilmosi sistemlori
(LMS) xtisusi yer tutur. Rogomsal pedaqogikanin miihiim torkib
hissasi olan elektron qiymstlondirmo hom misllimlorin is
yukiinii azaldir, hom da talobalors 6z sohvlori haqqinda dorhal
roy almaq imkani yaradaraq Oyronmonin effektivliyini artirir
(Commonwealth of Learning, 2017, s. 9—15).

Rogomsal texnologiyalar tohsildo boraborliyin tomin
olunmast 1iiglin do genis imkanlar agir. Xiisusilo fiziki
mohdudiyyatli soxslor T{iglin nozordo tutulan komokei
texnologiyalar — gérmo mohdudiyyatlilor {iglin ekran
oxuyuculari, esitma ¢otinliyi olanlar {i¢lin matn otiiriiciilori vo
horokot mohdudiyyatli insanlar {iglin alternativ idaroetmo
qurgulart tohsili daha inkliiziv edir. Bu ke¢idin ugurla
reallagmas1 {iclin sadoco texniki infrastruktur kifayot deyil;
burada dovlstin milli siyasoti, tohsil miiossisasi rohborliyinin
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dostayi vo texnologiyant monimsoyon lider miisllimlorin rolu
halledicidir. Miiollim artiq sadoaco bilik 6tiiron deyil, rogomsal
diinyada toloboya bolodgilik edon bir fasilitator rolunu iizorina
gotiiriir. Bununla bels, anonovi metodlardan rogomsal metodlara
kecid uzunmiiddatli bir prosesdir vo bu yolda kadr hazirligi ilo
texniki tochizat arasindaki balansin qorunmasi on bdyiik
¢atinliklordon biri olaraq qalir.

Rogomsal pedaqogika miiasir tohsil sistemindo genis totbiq
olundugca onun hom fiistiinliiklori, hom do miioyyon problemlori
daha aydmn sokildo Ozilinii gostorir. Bu yanasma tohsilin
keyfiyyatinin artirilmasina xidmaot etso do, bazi ¢atinliklori do
movcuddur.

Rogomsal pedaqogikanin oan miihiim istiinliiklorindon biri
tohsilo  ¢ixis imkanlarinin ~ geniglonmasidir. Miiasir
texnologiyalar vasitesilo insanlar cografi movqgeyindon asil
olmayaraq tohsil ala bilir vo bu da tohsildo borabar imkanlarin
formalagmasina sorait yaradir (UNESCO, 2021, s. 22). Xiisusilo
ucqar bolgolords yasayan soxslor ii¢lin rogomsal tohsil boyiik
ohomiyyat dasiyir.

Digor miihiim dstinlik fordi Oyronmo imkanlarinin
genislonmoasidir. Rogomsal miihit tolobolorin bilik soviyyasine,
maraglarina vo dyronma siiratinad uygun tohsil almasina imkan
verir. Bu iso todris prosesinin daha effektiv vo mogsodyonlii
togkilino komok edir (OECD, 2020, s. 20). Belo yanagsma
tolobolorin aktivliyini artirir vo onlarin miistoqil dyronmao
bacariglarimi inkisaf etdirir.

Bundan olave, rogomsal pedaqogika vaxt vo mokan
sorbastliyi tomin edir. ©Ononovi tohsildon fargli olaraq, tolobalor
istonilon vaxt va istonilon mokanda dorslords istirak edo bilar,
materiallara ¢ixis aldo edo bilirlor. Bu xiisusilo isloyan soxslor vo
paralel olaraq tohsil alanlar iigiin boytik istiinlikdiir (Bates,
2019, s. 65).
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Bununla yanasi, roqomsal pedaqogikanin totbiqi zamani bir
sira problemlor do ortaya ¢ixir. On asas problemlordon biri
texniki ¢otinliklor va infrastruktur catismazligidir. Internetin zoif
olmasi, texniki avadanliglarin kifayot qodor olmamasi vo
program tominati problemlori todris prosesinin keyfiyyotino
manfi tasir gdstars bilor (World Bank, 2020, s. 8).

Digor miihiim problem internets vo texnologiyaya asililiqdir.
Rogomsal tohsil sisteminin effektiv islomasi iigiin stabil internet
baglantis1 vacibdir. Internets ¢ix1s imkanlarinin mohdud oldugu
hallarda talobolorin tohsil prosesinds tam istirak etmasi ¢otinlogir
(UNESCO, 2021, s. 37).

Eyni zamanda, onlayn tohsil miihitindo tolobolorin
motivasiya soviyyosinin asagi diismosi do genis yayilmis
problemlordon biridir. ©Ononavi sinif miihitinin olmamasi,
miiollim vo toloba arasinda birbasa linsiyyatin zoiflomasi bozi
hallarda 6yronma prosesino manfi tasir gostorir (Bates, 2019, s.
305). Bu iso tolobolorin diqqgotinin dagilmasina vo darslors
maragin azalmasina sabab ola bilar.
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Miniatiir deyildikdos, horfi monada qodim olyazmalarina vo
kitablara ¢okilmis naxislar, rongli sokillor, illiistrasiyalar, eyni
zamanda kigik, yigcam formali sonot asori kimi basa diisiiliir.
Miniatlirizm bodii prinsip olaraq xilisuson fransiz musiqi
modoniyyati liglin daha xarakterik olmusdur (J.F.Ramo,
F.Kuperen, K.Debiissi, O.Messian). XIX asrdo instrumental vo
vokal miniatiirlorin ¢i¢coklonmosi romantizmin estetikasi ilo
miloyyon olunur (F.Subert, F.Mendelson, R.Suman, F.Sopen,
E.Qriq, A.N.Skryabin). Miniatiirlor bozon do silsilovi
formalarda  6ziino yer alir. Bu  ndqteyi-nozordon
P.I.Caykovskinin, S.S.Prokofyevin usaqlar {iciin yazdiglar
niimunslori misal gostormok olar. XX osrdo forma yigcamligi
tendensiyasinin genis viisot almasi ilo baglh olaraq miniatiiriin
ohomiyyoti daha da artir. Buna misal olaraq P.Hindemitin
R.M.Rilkenin sdzlorino yazdigi xor osorlorini, B.Bartokun
fortepiano ig¢ilin "Mikrokosmos"unu, A.Sonberqin fortepiano
ticlin pyeslorini (op.19) vo A. Vebernin bir ¢ox asarlorini
gostormak olar.

Azorbaycan miniatiiri miisolman Sorqinin incosonati
tarixindo on parlaq sohifolordon birini togkil edir. Miniatiir
sonotinin an qodim niimunslorindon sayilan bir ¢ox asarler
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Azorbaycan  gohorlorinde  Xoyda, Maragada, Tabrizds
yaradilmigdir.

F. Omirovun fortepiano iigiin yazdig: "12 miniatiir" silsilovi
vo proqramli asori Azarbaycan musiqisinda bu sopgido yazilan
on parlaq bir nimuno sayila bilor. Osor biitdvliikdo istorse
texniki, istorso do faktura cohotdon olduqca sado olsa da, mona
yluikiine goro, intonasiya 0zolliyine gore, obraz rongarongliyino
vo onlarin casaratli hallino goro toravatlidir, méhtosomdir. Hor
bir nomro ilk soslonisi zamani dorhal diggeti calb edir, ruhu
oxsayir vo yaddaslara hopur. Qeyd olundugu kimi biitiin bu
keyfiyyatlorin mévcudlugu mugamlarimizin ruhuna six bagh
olmaq sobobindon iroli golir. F.Omirovun mugam {islubu
oldugca 6zallidir, tobiidir, montiqlidir, banzarsizdir, yalniz onun
0zlino moaxsus olan bir formada tozahiir edir.

Ballada-horfi monada rogs etmok (ballare) kimi torciimo
olunur. Ilk monbayi raqsi miisayiot edon provansal mahnilarinin
xiisusi noviindon qaynaqlanir. XIX osrin  ovvallorindon
baslayaraq vokal vo instrumental pyesloro verilon basliq kimi
istifado olunur. Belo osorlor asason lirik-hekayo, cox vaxt da
0ziindo dramatik mozmun, o ciimlodon fantastik epizodlari
tocosslim etdiron xalq ofsanolori xarakterindo olur.

Noktiirn-geco mahnist monasini oks etdirir. XIX osrin
ovvallorindon baslayaraq bir qayda olaraqlirik xarakterli
instrumental, nadir hallarda vokal pyeslora verilon basliq kimi
istifado olunur. Noktiirniin osasinda genis inkisafli, ahongdar
melodiya olduguna goéro bozon Ozlinomoxsus instrumental
mahn1 tosiri bagislayir. Noktiirnlor asason fortepiano, bazon
basqa alotlor, ansambllar, o ciimlodon orkestr {i¢iin yazilir.

Yumoreska-zarafat vo yumor mozmunlu pyeslora verilon
basliqdir, skertso janrina yaxindir. Ilk dofs Suman torafindon
1839-cu ilds fortepiano iigiin yazilmisdir (op.20).

Vals-bu janrin manbayi alman, ¢ex, avstriya xalglarinin rogs
musiqisindon qaynaqlanir. Vals miixtalif obrazlarin va ohval-
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ruhiyyalorin tocossiim etdirilmosindo olduqca genis imkanlara
malik rogs noviidiir. Rags vo konsert janr1 olaraq XIX asrin 30-
40-c1 illerindo vo sonralar biitiin diinyada genis yayilmaga
baslamisdir. Iohann Straus tarixde "valslar krali" kimi moshur ad
qazanmigdir. Vals opera vo balet osorlori ilo yanasi hotta
simfoniyanin torkibino do miistoqil bir hisso olaraq daxil
edilmisdir.

Barkarolla-balig¢ilarin, qayiqgilarin, avar ¢okonlorin mahni
novii olaraq osason Venesiyada genis yayilmisdi. Ahongdar
xarakterdo olan vokal vo instrumental pyeslora verilon basliq
kimi istifade olunur. XVIII asrdon professional musiqido istifado
olunmaga baglamisdir. Onun genis yayilmasit XIX osro tosadiif
edir.

Elegiya-sikayot xarakterli mahni monasini dasiyir. Antik
Yunanistan dovriinde matom mahnisi kimi istifado olunurdu.
Sonralar gadim Yunanistan vo Romada qomli ohval-ruhiyyo oks
etdiron lirikk mahni névii kimi istifade olunmusdur. XVIII asrdon
etibaron miistoqil musiqi janr1 olaraq istifado edilir. X VIII asrin
axirlarinda XX asrin avvallorinds rus musiqisinds Elegiyanin
vokal novii genis yayilmisdi. XIX asrin ortalarindan baglayaraq
Elegiyanin instrumental novii inkisaf etdirilmigdir. Bu onana XX
osrdon moshur simalar1 torofindon moharatlo davam
etdirilmisdir.

Yuxarida qeyd olunan qorb monsoli janrlarin mahiyyati
aydin olsun deys, y1gcam izahat verildi. Yerdo qalan digor 5
nomronin basliglarinin mahiyyatinin izahatina ehtiyac yoxdur.

Lakin bunu demok olduqca vacibdir ki, qorb monsoali
janrlarin hamisi F.Omirov tofokkiiriinlin siizgocindon kegorok
milli boyalarla tocossiim etdirilir vo bir név yeni, yoni milli
yonda tofsir olunur. Buna da slbastto ki, F.Omirovun tislubunun
osas xlisusiyyoti sayilan milli mugam ladlarimizdan moharatlo
istifado olunmasi yolu ilo nail olunur.
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Miniatiirlorin hocmi kifayst qodor yigcam olduguna goro
onlarin oksariyyatinin qurulusu period formasina uygun golir.
Ballada, Asigsayagi, Noktlirn, Yumoreska, Lay-lay, Barkarolla,
Elegiya bu gobildondirlor. Lirik rogs vo Ovda miniatiirlorinin
qurulusu reprizali sado ikihissoli formaya uygundur. Valsin
qurulusu reprizasiz sado ikihissoli formaya uygun golir (AB).
Doérdxanali - giris daxil olmaqla osor basdan ayaga repriza
isarosi ilo tokrarlanir. Tokkatanin qurulusu sado iighissali
formaya uygun golir. Repriza bolmasi statikdir, yoni I hissoni
oldugu kimi tokrarlayir (ABA). Marsin qurulusu sads iighissali
formanin forqli bir novii olan 3-5 hissoli formaya uygun golir
(A-A-B-A-B).

Miniatiirlords istinad olunan mugam ladlar1 da forglidirlor.
Burada an ¢ox, miisallif ii¢iin sevimli olan Sur ladindan istifads
olunmusdur: Asigsayagi, Noktiirn, Lay-lay, Vals.

Ballada vo Yumoreska miniatiirlorindo Cahargah ladina,
Lirik rogs, Tokkata vo Elegiya miniatiirlorindo Bayati-Siraz
ladina, Ovda miniatiirinde Siistor ladina, Barkarolla
miniatiirlindo Segah ladina, Mars miniatiiriinds iso, Rast ladina
istinad olunmusdur

F.Omirovun "12 miniatlir" 9sori musiqi tarixinizds bu janrda
yazilan yegano vo cosaratli bir addim olaraq, qodim Tobriz
miniatiir moktobinin sanlt ononalorini  loyaqgotlo davam
etdirmisdir. Miollif hor bir miniatiirlin adinin musiqi dili ilo
ifado olunmasina ustaligla nail olmusdur. Hor bir ndmro sanki
eyniadli rosm miniatiiriinii tocossiim etdirir.
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The article examines the formation of an innovation-driven
economy and its role in ensuring sustainable development. In the
modern  global economic  environment,  enhancing
competitiveness, improving the quality of economic growth, and
ensuring social welfare are directly linked to the expansion of
innovation activities.

The study analyzes the main features of the innovation
economy, its interaction with the principles of sustainable
development, and the mechanisms that facilitate this process. In
particular, research and development (R&D) investments,
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human capital development, digital transformation, government
innovation policies, legal and institutional frameworks, and the
establishment of innovation infrastructure are identified as key
mechanisms. The article also substantiates the impact of
innovation on sustainable development across economic, social,
and environmental dimensions (Aliyev et al., 2024).

It is concluded that an innovation-driven economic model
has strategic significance in ensuring long-term economic
stability, ecological balance, and social inclusiveness.

The modern global economic system faces rapid
technological changes, digitalization, climate change, and
resource constraints. Under these conditions, the traditional
resource-based economic model is no longer sufficient. In the
new phase, the primary source of economic growth is
knowledge, technology, and innovation. An innovation-driven
economy is a development model based on the creation of new
ideas, scientific results, advanced technologies, and high value-
added products and services (Esgerova et al., 2025).

The essence of an innovation-driven economy lies in
economic growth driven by intensive factors — i.e., increasing
productivity, technological advancements, and intellectual
capital. This model focuses not on the quantitative expansion of
raw materials and labor resources but on their efficient use
(Dzhunushalieva & Teuber, 2024).

The application of new technologies:

- Reduces production costs,

- Improves product quality,

- Increases competitiveness,

- Expands export potential.

Thus, innovation accelerates the structural transformation of
the economy, making it more flexible, resilient, and competitive.
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Sustainable development ensures that economic growth
maintains ecological and social balance. Innovation serves as a
key instrument to achieve this goal (Askarova, 2025).

First, technological innovations enable more efficient
resource utilization. Energy-efficient technologies, renewable
energy sources, and digital management systems reduce
environmental burdens.

Second, innovations facilitate waste reduction and support
the formation of a "green economy" model.

Third, social innovations — digital services, inclusive
financial tools, online education platforms — contribute to
social equity and equality of opportunity.

Therefore, innovation becomes a mechanism that ensures
not only economic growth but also ecological stability and social
welfare. (Esgerova, 2026).

Key mechanisms of innovation-driven development:

a) R&D investments: Expenditures on research and
development constitute the fundamental financial base for the
creation, adaptation, and commercialization of new
technologies. Such investments not only stimulate innovation
capacity in the short term but also serve as a sustainable driver
of long-term economic growth by enhancing productivity,
competitiveness, and technological independence. Increased
R&D spending enables the development of high-value-added
products and supports the transition toward a knowledge-based
economy.

Moreover, the effectiveness of R&D investments is
significantly strengthened through well-established university—
industry collaborations, which facilitate knowledge transfer,
joint research initiatives, and the practical application of
scientific outcomes. The funding of advanced research centers,
technology parks, and innovation hubs further accelerates this
process by providing the necessary infrastructure and
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institutional support. In addition, the development of dynamic
startup ecosystems—supported by venture capital, incubation
programs, and favorable regulatory frameworks—plays a
crucial role in transforming innovative ideas into marketable
solutions.

In this context, a comprehensive and strategically
coordinated approach to R&D investment ensures not only
technological advancement but also broader socio-economic
development, employment generation, and integration into
global innovation networks (Abdullayev et al., 2024).

b) Support for SME innovation: Small and medium-sized
enterprises (SMEs) represent the most dynamic and flexible
segment of the economy. They are characterized by their ability
to quickly adapt to market changes, implement new ideas, and
deliver innovative products and services. Policy instruments
such as tax incentives, subsidies, grant programs, and
concessional loans play a crucial role in stimulating SME
innovation activities by improving their access to financial
resources.

In addition, government-supported business incubators,
technology parks, and advisory services enhance the
institutional and technological capacities of SMEs.
Digitalization initiatives, startup support programs, and
innovation-oriented  training  further  strengthen  their
competitiveness and facilitate access to new markets.

¢) Innovation infrastructure: Innovation infrastructure—
comprising technology parks, innovation centers, business
incubators, and acceleration programs—plays a crucial role in
facilitating the transformation of ideas into market-ready
products and services. These institutions provide startups and
enterprises with access to essential resources, including modern
facilities, mentoring, technical expertise, and networking
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opportunities, thereby reducing the risks associated with
innovation activities.

Furthermore, innovation infrastructure  strengthens
collaboration between academia, industry, and government,
creating an integrated ecosystem that supports knowledge
transfer and joint research initiatives. It also enhances the
efficiency of the innovation process by shortening the time
required to move from research and development to
commercialization.

As a result, this infrastructure ensures that scientific
knowledge and research outcomes are effectively transformed
into tangible economic value, contributing to productivity
growth, technological advancement, and the overall
competitiveness of the economy.

d) Education and human capital: Education and human
capital: Highly skilled human capital constitutes the backbone
of an innovation-driven economy. The development of STEM
fields (science, technology, engineering, and mathematics),
along with the expansion of digital competencies, plays a pivotal
role in enhancing a country’s innovation capacity. Investments
in quality education systems, modern curricula, and research-
oriented training programs ensure the continuous formation of a
knowledgeable and competitive workforce.

Moreover, the promotion of lifelong learning concepts
enables individuals to continuously update their skills in
response to rapid technological changes and evolving labor
market demands. Vocational education, professional training
programs, and digital learning platforms further contribute to
workforce adaptability and inclusion.

In addition, fostering creative thinking, problem-solving,
and analytical abilities significantly improves the economy’s
resilience and flexibility. Such competencies allow individuals
and organizations to respond effectively to uncertainties, adopt
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new technologies, and generate innovative solutions, thereby
strengthening the overall innovative environment and
supporting sustainable economic development.

Government policy and institutional environment:
Government innovation policies are of strategic importance.
Protection of patent rights, ensuring competitive markets,
government procurement, and stimulative R&D mechanisms
accelerate innovation processes. An effective institutional
environment reduces investment risks and increases innovation
activity (Gilaliyev et al., 2025).

The innovation-driven economic model is widely regarded
as the cornerstone of sustainable development in the modern era.
Unlike traditional growth models that rely heavily on natural
resources and extensive production, this approach emphasizes
knowledge, technology, and creativity as the primary drivers of
economic progress. It ensures that economic growth is achieved
not only in quantitative terms but also through improvements in
quality, efficiency, and value creation. In this context,
technological innovations play a crucial role by enhancing
resource efficiency, optimizing production processes, reducing
environmental pressures, and supporting the transition toward a
green and digital economy.

Furthermore, the innovation-based model contributes
significantly to social welfare by creating high-quality
employment opportunities, improving income distribution, and
fostering inclusive growth. It also strengthens economic
resilience by enabling countries to better respond to global
challenges such as economic crises, climate change, and rapid
technological transformations.

Countries that achieve and maintain a competitive advantage
in the global landscape are those that consistently invest in
innovation capacity, research and development, and human
capital formation. The development of strong educational
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systems, support for scientific research, and the creation of
effective innovation ecosystems are essential in this regard. In
addition, policies that encourage entrepreneurship, digital
transformation, and knowledge transfer further enhance national
competitiveness.

Therefore, building a sustainable and long-term
development strategy requires a comprehensive and well-
coordinated approach centered on an innovation-driven
economic model. Such a strategy not only ensures stable
economic growth but also promotes environmental
sustainability, technological advancement, and overall societal
well-being.
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Modern climate change is considered one of the most
pressing issues affecting the tourism sector. Changes in
temperature, disruption of precipitation patterns, and the
increasing frequency of extreme weather events directly
influence the structure and seasonality of tourism activities. In
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this context, the implementation of sustainable tourism
approaches is of particular importance.

The Nakhchivan Autonomous Republic is one of the regions
highly wvulnerable to climate change due to its sharply
continental climate, complex relief, and limited water resources.
At the same time, its rich natural and cultural resources create
broad opportunities for tourism development in the region.

The aim of the article is to assess the impact of climate
change on tourism development in the region and to propose
scientific approaches for the implementation of sustainable
tourism strategies.

Impact of Climate Change on Tourism

Climate change is one of the key global factors significantly
affecting the tourism sector. Changes in temperature,
precipitation patterns, and the increased frequency of extreme
weather events lead to shifts in tourism resources, seasonality,
and tourist flows. While rising temperatures may extend the
tourism season in moderate climates, they can reduce comfort
and decrease demand in already hot regions.In particular, high
temperatures during the summer months negatively affect
recreational and outdoor activities (Becken, 2017). Another
important impact of climate change is related to changes in
precipitation patterns and the reduction of water resources. This
factor poses a significant risk to the sustainability of tourism
activities, especially in arid and semi-arid regions. Water
scarcity negatively affects both the operation of tourism
facilities and the comfort of tourists. Therefore, the efficient
management of water resources is considered one of the key
priorities in the tourism sector (Gossling et al., 2012).

The increase in extreme weather events, including
heatwaves, strong winds, and floods, creates serious challenges
for tourism safety. These events not only damage tourism
infrastructure but also directly influence tourists’ travel
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decisions. Studies indicate that increasing climate risks lead
tourists to prefer regions with more stable and safer climatic
conditions (UNWTO, 2022).

At the same time, climate change may also create new
tourism opportunities in certain regions. For example, areas that
were previously characterized by unfavorable climatic
conditions may become more suitable for tourism development.
However, the effective utilization of these opportunities requires
proper planning and the implementation of sustainable tourism
strategies.

Climate Change and Tourism Relationship in Nakhchivan

Climate change significantly affects tourism in Nakhchivan
by altering climatic conditions that shape tourism activities.
Rising temperatures and increasing drought reduce outdoor
tourism potential, shift tourism seasons, and intensify pressure
on limited water resources. These challenges highlight the need
for sustainable water management to support tourism
development (Gossling et al., 2012).

Sustainable Tourism Strategies and Adaptation Approaches

In order to reduce the impact of climate change on the
tourism sector and to ensure the efficient use of existing
resources, the implementation of sustainable tourism approaches
is of particular importance. In the modern context, sustainable

tourism is characterized not only by economic benefits but also
by the preservation of ecological balance and the oGecrieuenue
of social well-being (UNWTO, 2022).

In this context, the development of ecotourism is considered
one of the priority directions. Ecotourism not only ensures the
protection of the natural environment but also positively
contributes to the economic activities of local communities and
allows for a more efficient use of the region’s tourism potential.
This approach is widely recognized in the literature as one of the
key components of sustainable tourism (Honey, 2008). Another

57


https://doi.org/10.36719/2663-4619/XXX/BK/Eİ/2026

Elmi Arasdirmalar XXX Beynolxalq EImi Konfrans / 9 may 2026 / 55-60
Scientific Researches XXX International Scientific Conference /9 may 2026 / 55-60
https://doi.org/10.36719/2663-4619/XXX/BK/E/2026

important direction is the management of water resources. In
regions with arid climatic conditions, the proper distribution and
efficient use of water resources are essential for the
sustainability of tourism. In this regard, the implementation of
water-saving technologies in tourism facilities and the use of
alternative sources are considered crucial.

The integration of digital technologies into the tourism
sector is also of great importance in the modern era. Through
smart tourism systems, it is possible to manage tourist flows,
improve service quality, and optimize resource use. This
direction has been highlighted as an important factor in tourism
development in recent studies (Gretzel et al., 2015).

Assessment of the Impact of Climate Change on Tourism

In order to systematically evaluate the impact of climate
change on the tourism sector in the region, a comparative
analysis was conducted based on key tourism components. The
assessment was carried out considering the level of impact on
different types of tourism, the degree of risk, and adaptation
capacities.

Table 1.
Assessment of the Impact of Climate Change
on the Tourism Sector (Case of Nakhchivan)

Climate
Type of Impact . Adaptation Overall
N .
®  Tourism Level Risk Level Capacity  Assessment
1-5)
1 Ecotourism 4 Medium High Promising
2 Cultural )
Tourism 3 Low High Stable
3 I%Iealth
outism High Medium  Vulnerable
Mountain
4 Tourism
4 Medium High Promising
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Climate
Type of Impact . Adaptation Overall
No Tourism Level Risk Level Capacity  Assessment
(1-5)
Recreational ) )
5 Tourism 5 High Medium Vulnerable

The results presented in the table indicate that different types
of tourism in the Nakhchivan Autonomous Republic show
varying levels of sensitivity to climate change. In particular,
health and recreational tourism have been identified as the most
affected sectors. This is mainly explained by the direct
dependence of these types of tourism on natural conditions and
climate comfort.

Consequently, the implementation of sustainable tourism
principles and the adoption of climate change adaptation
strategies can ensure the long-term and sustainable development
of tourism in the region.
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Musiqili teatr sonatinin bir ndvii olan opera janr1 XVI vo
XVII asrlorin ayricinda Italiyada yaranmis vo bu guno kimi artiq
bes ostlik bir inkisaf yolu kegmisdir. ilkin yaranisinda “drama
per musica” adlanan, s6z, sohno horokati vo musiqinin sintezi
tizorinds qurulan bu osarlora XVII asrin ortalarinda “opera” adi
verilmisdir. Opera mozmunu musiqi dramaturgiyasi, xiisusilo
vokal musiqi vasitasils ifade edilon musiqili-dram osaridir.

Umumiyyatlo, opera janrmn tarixi inkisafi bir ¢ox
cohotlorilo maraq dogurur. Belo ki, Qarbi Avropa musiqisindo
uzun bir inkisaf yolu ke¢mis vo illorin sinaginda gah irsliya
dogru, gah da otaloto ¢okilorok 6z inkisafini tonzimloyon bu
janrin imkanlari, keg¢diyi tokamiil yolu maraq dogurmaya
bilmoz. Bu baximdan miixtalif dovrlordo miixtolif doyisikliklora,
bir-birindon farqli sokildo uzlasan inkisaf qanunauygunluglarina
moruz qalan opera janrmin inkisaf istigamatlori ¢ox maraql
sokildo tozahiiriinii tapmisdir.

Diinya musiqisi tarixindo dramaturji inkisafin zonginliyi ilo
forqlonon vo miixtoif movzulart tocossiim edon bir sira
mohtosom operalar yaradilmigdir. Bu baximdan opera janrinin
inkisafinda miistosna rol oynayan vo opera dramaturgiyasinin
formalagsmasinda miithiim islahatlar apararaq, bu jann
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zonginlosdiron Qorbi Avropa vo rus bastokarlarinin yaradiciligy
xlisusi ohomiyyat kosb edir.

Molum oldugu kimi, antik yunan facislorindo musiqi foal
dramaturji rol oynamisdir. Antik facio b.e.o. V asrdo yaranaragq,
zomanasinin hadissloring, votonparvorlik harayina sosloyirdi.
Qohromani mozmun dasiyan bu faciolor seirlo yazilirdi. Cox
maraqglidir ki, bu tamasalarda xor hom do “ideal tamasac1”
funksiyasini sohnads icra edirdi. Faciado solistlo xorun melodik
dialoglarina da miioyyan yer verilirdi.

Qadim yunan faciosinin tarixi shamiyyati ondan ibaratdir ki,
operanin yaranmasi li¢lin bir niimuna olmusdur. Eyni zamanda
sonralar K.V.Qlyuk opera islahatlar1 apararkon antik facioni
ideal hesab edirdi.

Operanin yaranma tarixi XVI asrin sonuna tosadiif edir.
1589-cu ildo Florensiyada Ferdinando Mediginin Xristina
Lotarinskaya ilo evlonmasi miinasibatilo kecirilon tontonali
bayram tamasasinda ifa olunan komediyada pordolor arasinda
dord intermediya verilirdi. Bunlar asorin mozmunu ilo bagh
olmayan alleqorik sorh olunan antik siijetlora tamasalar idi vo
musiqi  fragmentlori — miixtolif madriqallardan  toskil
olunmusdu. Madriqallarin ifasinda 3 nofordon 60 noforo qodor
miigonni miixtalif alstlorin misayiati ilo ¢ixis edirdi.

1580-ci illordo Covanni Bardinin evindo toplasan
musiqisevarlor antik facionin intibahini yaratmaq mogsadi ilo
“dramma per musica” iizorindo islomoyo baslayirlar.
“Kamerata” adlanan bu birlikds istirak edonlarin togobbiisii ila
ilk “Dafna” operasi yarandi, bunun ardinca “Evridika” yaranib
orsoyo goldi. Bu tamasalarda antik facislorde oldugu kimi, xorun
0z korifeyleri var idi. “Evridika” operas1 kansona vo madriqal
ruhunda olan xor sohnasi ilo acilirdi, rogslor vo xorlarla
tamamlanirdi. Olbotto ki, Florensiya kameratasi yunan
faciosinin intibahina nail ola bilmadi. Ciinki, yunan facislorinin
mozmunu V9 ideyalar1 onlara yabangi olub, bu imkan xaricindo
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idi. Osl musiqili dram yaratmaq iso Klaudio Monteverdiya nosib
oldu. Antik siijetin humanist facio ruhunda holl olundugu
“Orfey” operasinda musiqi faciovi qohromanin daxili alominin
acilisinin otrafinda comloasir vo poetik xorlara da miisyyon yer
verilir.

Fransiz bastokar1 Jan Batist Lyullinin “lirik facisler”indo
xorlara genis yer verilir. Bu xorlar pastoral, horbi, dini-morasim,
fantastik-nagil mozmun dasiyir. Kiitlovi sohnolords bu xorlar
osason dekorativdir.

XVII -XVIII osrlordo Italyan operasi iki janrla tomsil
olunurdu. Bunlardan birincisi, opera-seria (ciddi opera), ikincisi
opera-buffa (komik opera) idi. Tarixi-ofsana, mifoloji siijetlora
yazilan opera-seria janrinda osas diqqgat solistlora verildiyi tigiin,
hotta todricon xor sohnolori siradan ¢ixmaga baslayir. Ciinki,
burada asas diqqat virtuoz oxuma tislubuna verilirdi.

XVIII asrin 30-cu illorinds opera seria-nin ziddino gedon
yeni janr opera-buffa yarandi. Oz monsayi etibarilo, XVI osrdo
yaranan improviza lislublu italyan komedia dell arte (maskalar
komediyas1) anonslori lizarinds qurulan opera-buffa comiyyatin
demokratik dairslorinin maragina cavab verirdi. Opera-seria 159
saray-kiibar dairaleri ilo bagli idi. Opera-buffa janrinda virtuoz
oxumanin rolu azaldilaraq, xtisusen final sohnolorinds ansambla
genis yer verilirdi. Xor sohnolori iso miithiim ohomiyyaot
dasimirdi.

Avropa opera sonotinin belo ziddiyyotli vo miirokkob
miihitindo K.V.Qlyukun opera janr1 sahosindo apardigi islahat,
musiqi dramaturgiyasina gotirdiyi yeniliklor miihiim rol oynadi.
Operanin miioyyon dairalorin estetik baxislarini ifado edorak,
onlarin zovqiinii oxsadigi bir dovrds opera artiq bohran zolagina
daxil olmusdu. Opera teatrinda miixtolif axinlar, istiqamotlor
toqqusaraq, bir-biri ilo miibarizo apariridi. Lirik facio vo komik
operanin miibarizasinin ¢ox koskin bir sokil aldig1 bir dovrda
Qlyuk 6z opera islahatina basladi. Opera janrinda monumental
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ideyalar1 oks etdirmok yalniz ona nasib oldu. Qlyuk 06z
zomanasininin opera janrlarinin miitoroqqi cohatlorini  oks
edorak, yeni tipli musiqi faciosi yaratmaga nail olmusdur. Onu
da qeyd etmoliyik ki, K.V.Qlyukun opera islahatinin
formalagsmasinda G.F.Hendelin opera vo oratoriyalarinin bdyiik
tosiri olmusdur. Ciinki mohz G.F.Hendel ononovi opera seria-da
standart sxemi pozaraq, xorlarin rolunu giiclondirmisdir.
G.F.Hendelin musiqisi ilo yaxindan tanisliq naticosinda
K.V.Qlyukun opera dramaturgiyasinin miitaraqqi prinsiplori
yaranmigdir.
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Insan-kompiiter qarsiliglt olagoesinin inkisafi sistemlorin
emosional vaziyyatlori nozors almasini tolob edir. Bu istiqgamat
“afektiv hesablama” sahosi ilo six baglidir (Schuller, 2018, s.
90-99).

Ononavi yanagmalarda emosiyalarin tohlili osason nitq
signallarina asaslanir. Lakin bu yanagsma emosional vaziyyatin
tam tosvirini vermir, ¢linki insan iinsiyyati coxkanalli xarakter
dasiyir (Poria et al., 2017).

Tadqiqatlar gostorir ki, iiz ifadslori vo vokal xiisusiyyatlorin
birlikds istifadoesi emosiyalarin daha doqiq taninmasina imkan
verir (Livingstone vo Russo, 2018). Bu sobabdon multimodal
verilonlor bazalarinin yaradilmasi miiasir todqiqatlarin osas
istigamotlorindon biridir.
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Multimodal emosional sistemlorin qurulmasinda miixtolif
texnologiyalardan istifads olunur.

Akustik xiisusiyyotlorin ¢ixarilmasi {i¢lin genis istifads
olunan alatlordon biri OpenSMILE platformasidir (Eyben et al.,
2010, s. 1459-1462). Bu platforma vasitasilo MFCC va digor
spektral parametrlor oldo edilir.

Vizual analiz morhalasindo iz ifadslorinin
miioyyonlosdirilmasi {iglin Action Units yanasmasi totbiq olunur
(Gunes vo Pantic, 2010, s. 68-99). Motn komponenti iso nitqin
avtomatik taninmasi vo semantik analiz vasitosilo aldo edilir.

Miixtolif modalitalorin inteqrasiyasi ii¢lin fuziya metodlar1
totbiq edilir. Xiisusilo tensor osasli modellor multimodal
molumatlarin effektiv birlogdirilmosine imkan verir (Zadeh et
al., 2017).

Bu isdo iso klassik yanagmalardan forqli olaraq adaptiv
¢okilora asaslanan model toklif olunur ki, bu da har kanalin
etibarliligini nozoro almaga imkan verir.

Multimodal yanasmalarin effektivliyi avvalki todqiqatlarda
da  tosdiglonmisdir.  Moasolon, miixtolif  modalitolorin
birlogdirilmosi emosiyalarin taninmasinda ohomiyyatli artim
tomin edir (Poria et al., 2017, s. 98—125).

Bundan olavo, IEMOCAP kimi verilonlor bazalari
multimodal analiz {i¢lin genis istifado olunur (Busso et al., 2008,
s. 335-359). Bu tip molumat dastlori emosional modellorin
Oyradilmosinds mithiim rol oynayir.

Aparilan miiqayisali tohlil gostorir ki, toklif olunan adaptiv
model sabit fuziya yanasmalarindan daha yiiksok doqiqlik
niimayis etdirir.

Emosiyalarin taninmas: sahesindo aldo olunan noticalor
gostorir ki, multimodal yanagmalar daha etibarli naticolor verir.
Bununla yanasi, emosiyalarin universal modeli mévcud deyil vo
onlarin interpretasiyast modoni faktorlarla baghdir (Ekman,
1992, s. 169-200).
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Digor torofdon, bels sistemlorin yaradilmasi etik masuliyyat
tolob edir. UNESCO-nun tdvsiyoalorino osason, siini intellekt
sistemlorindo molumatlarin moxfiliyi vo soffafliq osas prinsipler
kimi gobul edilmalidir (UNESCO, 2021).

Multimodal emosional verilonlor bazalarinin istifadasi siini
intellekt sistemlorinin imkanlarint genislondirir vo onlarin insan
davranigina daha uygunlagmasini tomin edir. Miixtalif molumat
monbolorinin inteqrasiyast emosional analizin keyfiyyatini
artirir vo golacok todqgiqatlar ii¢iin genis perspektivlor agir.
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Azerbaijani professional compositional creativity expresses
the idea that Azerbaijani composers should further develop
Azerbaijani music by referring to their native musical traditions,
its genres and forms, and effectively using the achievements of
universal music in their creative experiences.

One of the prominent representatives of the Azerbaijani
compositional school, Jovdat Hajiyev, is one of the artists who
demonstrates a unique manner of expression and compositional
style. The main part of J. Hajiyev's creativity, which appeals to
various genres, is composed of works written in the symphonic
genre. It is no coincidence that he is considered one of the
founders of Azerbaijani symphony. The rich sphere of images
created by J. Hajiyev attracts attention with its individuality and
unique principle of development. In his works, the past and the
present are synthesized with rich shades. With his knowledge
and experience in the field of folk music, the composer creates
a magnificent national image in his works, as well as a
magnificent portrait of modernity.

Uzeyir Hajibeyli played a very large role in J. Hajiyev's
development as a composer. J. Hajiyev learned the basics of
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Azerbaijani folk music from Uzeyir bey. The composer spent his
student years with great enthusiasm studying Azerbaijani folk
music and its various directions in depth, using this knowledge
as a rich source. During these years, he worked together with
other young composers in the Scientific Research Music Cabinet
created by Bulbul and which did significant work in collecting
folk music samples, communicated with great artists of
Azerbaijani folk music, and took notes of folk music samples.

J. Hajiyev's first works began to be created in the 30s of the
20th century. In 1936, he wrote "Socialist Azerbaijan", in 1937,
the symphonic poems "Letter to Siberia" for the 100th
anniversary of the death of the Russian poet A.S. Pushkin, and
the work "Symphony". In 1937, J. Hajiyev composed
"Azerbaijan Suite" for a trio orchestra based on folklore
samples. This work, which combines the subtleties of
Azerbaijani folklore, is one of the first and most beautiful
examples of the national suite genre with its internal
development and three-part form.

In 1945, J. Hajiyev, who was engaged in new searches in the
field of creativity, wrote the opera "Vatan" together with G.
Garayev. The work was first staged on May 4 of that year at the
Azerbaijan State Opera and Ballet Theater named after
M.F.Akhundov.

The opera "Vatan" was one of the interesting works on the
theme of war. Emphasizing the importance of the opera "Vatan",
A. Taghizadeh writes: "Vatan" - reflected the direction of the
theme of the hero-patriotism of the military period of post-Soviet
art. It was very difficult to embody a modern theme, especially
such close ones, in the opera genre. The skills of young people
to create a national opera about the war were especially
important. At the same time, the idea of great patriotism, which
moved not only the individual heroes of the opera, but also the
masses as a whole, attracted the attention of civic-minded
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composers and became the basis for the opera's dramaturgy. This
constituted the essence of the dramaturgical concept of the opera
and determined the direction of the genre.

After the war ended in 1945, J. Hajiyev, who continued his
studies in the class of D.D. Shostakovich at the Moscow
Conservatory, wrote his Third Symphony in 1947 under the
guidance of D.D. Shostakovich. This symphony, which was
never performed in Azerbaijan in the 50s, was published in
1962.

In 1949, J. Hajiyev wrote a four-part oratorio based on the
poems of S. Rustam. In 1950, he wrote the work "Ballad",
becoming the first composer to address the ballad genre in
Azerbaijani piano music.

In the 40s and 50s of the 20th century, J. Hajiyev's
symphonic poem "For Peace" was created, which left a
significant mark on the development of Azerbaijani
symphonism. The work was first performed in 1951 by the
Symphony Orchestra of the Azerbaijan State Philharmonic
under the conductorship of Niyazi. performed.

In 1952-1956, J. Hajiyev worked on his 4th symphony,
which expressed man, his emotional feelings and excitements,
and personality problems. In the genre of piano music, he wrote
Sonata in 1956, Scherzo in 1957, and one of the magnificent
examples of Azerbaijani choral music based on Nizami's ghazal
"O Rose".

In 1957-1969, J. Hajiyev worked as the rector of the
Azerbaijan State Conservatory named after Uzeyir Hajibeyli. At
that time, on his initiative, the chamber ensemble department
began to operate at the conservatory, the work of the Azerbaijani
folk music department was restored, and educated musical
figures began to work in the teaching staff of the conservatory.
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Bosor sivilizasiyasimin movcudlugu insan comiyyatinin do
varliginin tosdiq olunmasi demokdir. Qodim ¢aglardan
insanlarin hoyati, glin-giizoran1 formalagmaga baslayib. Maisot
hadisolori igorisindo insanlar axtariglara baslayib, mixtolif
harokoat vo davranislar vasitasilo fikirlorini ifado edib. Tarixi
monbalordon do molum oldugu kimi, insanin on qadim tapintisi
sos vo ona aid olan xiisusiyyatlordir. Soslor vasitosilo ibtidai
insanlar 6z sevincini, sadligini, stikranligini, dord-bolasini ifads
edib. Demoak, sos ilkin 6ziinii ifads diisturudur. Milli qlirurumuz
olan mugamlarimiz da Azarbaycan xalqinin 6ziinii ifadoesidir.

Oziinomoxsus rong calarligl, zongin emosionallig1 ilo
forqlonon mugam sifahi ononolali professional Azorbaycan
musiqisinin mithim sahasidir. Mugamlar Azorbaycan milli
instrumental musiqisinin osasidir. Mugamlar xalq torofindon
yaranib, oasrlordon bori sifahi halda nosildon noslo ke¢misdi.
Azorbaycan mugamlar {i¢iin melodiya zonginliyi, qurulusunun
simmetrikliyi, diapozon miixtolifliyi, todrici inkisaf, tokrar,
variasiya vo sekvensiya metodu sociyyovidir. Mugamlar
O0ztinomoxsus lad osasi, metro-ritmik xiisusiyyatlori vo
rongarong formalart ilo segilirlor.

Xalq yaradiciligr niimunalerinds oldugu kimi mugamlarda
da xalqin hisslori, duygulari, xarakteri, temperamenti oks
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olunmusdur.Azorbaycanda mugam sonatinin yaranmasi uzun
suron bir tarixi proses olub, insanlarin hoyat torzlorinin miithiim
hissasinag ¢evrilib. Daha sonralar bu sonat xalqin iqgtisadi, ictimai
vo monovi hayatinda meydana golon doyisikliklorlo olagodar
olaraq yeni mazmun vo mahiyyst qazanmaga baslamisdir.
Zaman kosiyinin gatlarina enarok mugamlarin no vaxt yarandigi
haqqinda doqiq fikir séylomok miimkiin deyil. Ibtidai insanlarin
yasayls mihitindo, onlarin bir sira ohomiyyatli morasimlorlo
olagadar kegirdiyi daxili hiss vo hoyacanlar1 oks etdiron
mugamlar aid oldugu xalqin dorin folsofi tofokkiiriinii izhar edir.
Zaman kosiyindo inkisaf edon bu janr tokmillosorok xalq
hayatinin torkib hissasine ¢evrilmisdir.

Azorbaycan mugamlart monsub oldugu xalqin abadi ideala
dogru atdig1 addimlarda rohber rolunda ¢ixis edirlor. insanda
iilvi hisslor oyadan, oxlaqi doyarlor toplusunun osas halgasi olan
mugamlar mahiyystco dolgun, bitkin, zongin bir asor olmagla
yanasi, hor hansi bir hadisoni emosional formada toronniim edir,
hom do miioyyan bir ideyani izah edir. Votono mohabbat, sevgi,
viisal arzulari, gohromanliq, hasrat, hiss, hayacan vo ehtiraslar
torciimani olan bu zaongin xalq sonati dorindon monimsanilorok
Oyronilmali, golocok nasillor ii¢iin do 6ziliniin an pak hali ilo
gorunub saxlanilmalidir.

Azorbaycan xalqinin mayast falsofi tofokkiiriin on yiliksok
tozahiir formasi hesab edilon mugam sonoti ilo yogrulub. Belo
bir tofokkiirlo formalasan xalq monoviyyatt diinya
modoniyyatino do zongin oxlaqi doyarlor boxs etmoyo qadirdir
vo Azaorbaycan xalqi da bu madaniyyasti cilalayan qadim tarixi
onanolare malik xalqdir.

Ecazkar, ozomotli xalq diislinco torzinin emosional
tocossiimii olan mugamlarimiz qurulusca miixtoalif, ahongdarliq
baximindan tosirli vo mogrurdur. Mugamlarin rong calarlari, ifa
torzlori geyri-adidir. Bu dinloyicido miixtslif hiss vo hoyacanlar
oyadir. Eyni zamanda qiidrotli tosir giicii ilo insan
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psixologiyasinda torbiyovi cohatlor formalasdirir. ©Oxlaqi
keyfiyyotlordon siiziiliib golon, monovi qida monboayi olan
mugamlarimiz diinyavi doyarlar toplusudur.

Mugam ruhi-monavi movcudiyyst haqqinda dahiyano
musiqili hekayotdir. ©badi, 9zoli monavi doyasr olan mugam
xalqumizin, badii-estetik, psixoloji, folsofi diislincosinin on
yiksok sokildo ifadosidir. Azorbaycanda istor xalq, istorso do
pesokar musiqi niimunolorinin intonasiya osasint mugamlar
toskil edir. Hoaqiqgioton do Azorbaycan musiqisini mugam
intonasiya alomindon konarda tesovviir etmok qgeyri
miimkiindiir. Mugam monsub oldugu millati ideal miigoddosliyo
yonlondiron zongin xalq sarvatidir. Bu sorvat millatin var olma,
diinyavi votondasliq kimliyidir. Millot mugam kimi doyorlor
sayosindo 0zilinli monavi cohstdon zonginlosdirir vo diinya
birliyino bu zonginliklo daxil olur. Ideal miigoddasliys gedon yol
insan psixologiyasin1 saflasdiraraq, son morhoslodo miitloq
hoqigoto qovusdurur. Monaviyyatimizin dsas qida monbayino
cevrilon mugamlarimiz gilindolik hoyatimizin hor risesindo
tocasslim edir. Bu tocossiim ruhumuzun paklasib, saflagsmasina
sobob olur.

Modoniyyoti  bir  xalqin  formalagsmasinda  baslica
meyarlardan biri hesab edon Umummilli lider Heydor Sliyev
deyir: "Madoniyyati inkisaf etdirmok milli ruhu yasatmaq
demaokdir." Milli modoniyyati ilimumdiinya madoniyyatine
govusduran xalqin  6zilinomoxsus milli-madoni doyorlor
kompleksidir. Yalniz zongin ononoyo malik doyarlori olan bir
xalq diinya modoniyyatino ecazkar tohfalor verorok, onun
golocok inkisafina miisbot monada tosir gostoro bilor. Bu eyni
zamanda bir xalqa digor xalglar arasinda sorof gotiron bir
gostorcidir. Azorbaycan xalqi diinya modoniyyaoti tarixino
ovozsiz tOhfolor boxs edon bir xalqdir. Azorbaycan
modoniyyatinin yiiksok oxlaqi monovi dayerlorlo  zongin
oldugunu siibut edon on baslica xiisusiyystlordon biri do bu

74


https://doi.org/10.36719/2663-4619/XXX/BK/Eİ/2026

Elmi Arasdirmalar XXX Beynolxalq EImi Konfrans / 9 may 2026 / 72-75
Scientific Researches XXX International Scientific Conference /9 may 2026 / 72-75
https://doi.org/10.36719/2663-4619/XXX/BK/E/2026

modoniyyatin ¢oxsaxali olmasidir. Bu ¢oxsaxalilik xalqimizin
odobiyyati, memarligi, musiqisi, bir sdzlo incosonstimizin biitiin
saholorinin qarsiliqlt olagesindo tozahiir edir. Elo musiqi
modoniyyotimizin dorin monavi, oxlaqi cohatlori 6ziinda
tocossiim  etdirmesi  bu ¢oxsaxoliklo baglhidir. Musiqi
madaniyyotimizi profesionalliq baximindan yiiksok zirvalors
dasityan sobablordon biri iso tobii ki, onun xalq yaradiciligi,
folklordan bohrolonmasidir. Professional sonot saholorinin
folklor niimunolori osasinda formalagsmasi iso onlarin badii
doyorini daha da artirir.
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In the present work, the formation of Znln.Ss in aqueous
medium has been investigated using a stepwise synthesis route
involving intermediate sulfide compounds. Particular attention
was given to precipitation conditions, as well as to sedimentation
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and filtration behavior of the obtained product. In addition,
solubility and chemical stability in acidic and alkaline media
were examined. The results show that ZnIn.S4 can be obtained
with high yield under relatively simple conditions, while its low
solubility and good stability make it a promising candidate for
further  applications. The experimentally determined
composition is in agreement with the expected stoichiometry.

Hydrothermal synthesis enables efficient, high-yield
production of a structurally intact chalcogenide semiconductor
(Rzayeva et.al., 2025). Ternary chalcogenide compounds have
attracted considerable attention in recent years due to their
relevance in energy conversion and environmental applications.
Among them, ZnIn.Ss is often highlighted because of its
appropriate band gap and its ability to absorb visible light
efficiently. It was also observed that the precipitate demonstrates
relatively fast sedimentation and can be filtered without
significant difficulty. This behavior indicates favorable
aggregation properties of the particles. The compound exhibits
very low solubility in water, which is typical for sulfide systems,
and remains largely stable in acidic media. In alkaline solutions,
a moderate increase in solubility is observed, which is consistent
with previously reported data (Zhang et al., 2022).

It has been found that when 3d transition metals such as V,
Cr, Mn, Fe, Co, and Ni are added to the ZnSe crystal, the
magnetic properties are mainly derived from TM 3d orbitals, in
some cases they exhibit ferromagnetic and in some cases they
exhibit antiferromagnetic behavior, and especially V, Cr, and Ni
dopants have high thermal stability (Jafarova, et al., 2025).
These features enable its use in photocatalytic hydrogen
production and pollutant degradation processes. At the same
time, it should be noted that the properties of such materials are
highly sensitive to synthesis conditions, and even minor
variations may lead to the formation of secondary phases (Peng
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et al., 2023).

2InCl; + 3CH3C(S)NH;: + H2O = In,S3 + 3CH3;CONH; + 6HCI
In,S5; + NazS = 2NalnS;
2NalnS; +Zn(NO3)> = Znln,S4 +2NaNO3

In this work, ZnIn.S+ was obtained through a multistep
process carried out entirely in aqueous medium. Initially, indium
sulfide was formed by the interaction of indium chloride with
thioacetamide under heating conditions. Since the reaction
medium becomes acidic, the pH was adjusted to approximately
3 using ammonia solution to ensure stable precipitation. The
resulting precipitate was separated, washed, and subsequently
treated with sodium sulfide to form sodium thioindate. In the
final stage, zinc nitrate solution was added, leading to the
formation of Znln.S4 as a solid phase. The product was filtered,
washed with distilled water, and dried at 378 K until a constant
mass was reached. As the temperature increases, the
precipitation of ZnIn2Ss slightly improves, reaching up to
99.90% (tab.1). Beyond 333 K, further temperature increase has
no significant effect, indicating that the process reaches its
maximum efficiency.

Table 1.
Effect of temperature on the precipitation of zinc thioindate

Temperature, K Complete precipitation of ZnIn2S4

Mg %
293 468.7 99.48
313 469.7 99.69
333 469.6 99.89
363 469.6 99.89
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The experimental observations indicate that the formation of
ZnlnS4 proceeds efficiently under the selected conditions. The
use of a slight excess of zinc nitrate does not noticeably
influence the amount of the final product, which suggests that
the reaction reaches completion and results in a stable
compound. Temperature, on the other hand, does not
significantly affect the yield but plays an important role in the
physical behavior of the precipitate. At elevated temperatures,
the particles settle more rapidly, and the solution becomes clear
within a shorter period of time, which in turn simplifies the
filtration process.

The solubility of zinc thioindate in water at different
temperatures and its resistance to hydrochloric acid and sodium
hydroxide solutions of various concentrations were studied
(tab.2).

Table 2.
Solubility of zinc thioindate in water,
relation to HCI and NaOH solutions

Solubility yield Solubility in Solubility in
in water, K HCI(M) solutionat ~ NaOH(M) solution
293 K, mol/l at 293 K, mol/l
293 303 1 5 1 5

6.7 8.15: 2.2 4.6-10-5 1.1-10-3  3.3-10°
10-1 10°10 107

The results show that zinc thioindate is a compound that is
poorly soluble in water and resistant to hydrochloric acid.

Chemical analysis of the obtained material confirms that its
composition corresponds to Znln:Ss. The experimentally
determined elemental ratios are in good agreement with

79


https://doi.org/10.36719/2663-4619/XXX/BK/Eİ/2026

Elmi Arasdirmalar XXX Beynoalxalq EImi Konfrans / 9 may 2026 / 76-81
Scientific Researches XXX International Scientific Conference /9 may 2026 / 76-81
https://doi.org/10.36719/2663-4619/XXX/BK/E/2026

theoretical values, which supports the validity of the synthesis
approach used in this study.

Overall, the results demonstrate that ZnIn.Ss can be
successfully synthesized in aqueous medium using a relatively
simple and reproducible method. The obtained material
combines low solubility, chemical stability, and favorable
separation properties, which makes it suitable for further
investigation, particularly in the field of photocatalysis and
energy-related applications. Photocatalytic hydrogen evolution
(PHE) via water splitting is a promising solution to energy and
environmental challenges, with semiconductor photocatalysts
being key. Znln.Ss has gained attention for PHE due to its
nontoxicity, suitable band gap, and high stability. This review
summarizes its basic semiconductor properties and explores
strategies to enhance performance, including morphology
control, doping, vacancy engineering, cocatalyst loading, and
heterojunction construction. Current challenges and future
prospects for Znln.Ss-based photocatalysts are also discussed
(Zheng et al., 2023).

The results demonstrate that ZnIn.Ss4 can be successfully
synthesized in an aqueous medium using a multistep method
with high yield. The compound exhibits very low solubility and
good chemical stability in both acidic and alkaline
environments. While increasing temperature improves
sedimentation and filtration behavior, it has little effect on the
overall yield. The experimental composition closely matches the
theoretical stoichiometry. These properties make ZnIn.S: a
promising material for applications in photocatalysis and energy
conversion.
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Oxidation reactions in organic chemistry have a wide range
of chemical applications. The mechanism of organic reactions
depends on the properties of the reagent (Smith, 2019).
Oxidation reactions include the conversion of aldehydes,
ketones, and carboxylic acids to aldehydes. The choice of
oxidizing reagents directly affects the type of product (Smith,
2019). The presence of oxidizing reagents, such as potassium
dichromate and potassium permanganate, affects the rate and
selectivity of the reaction. The main goal of the presented work
is to evaluate the comparison of different oxidizing reagents.

The efficiency of alcohol oxidation by various oxidizing
reagents was determined experimentally. The oxidation of
alcohols depends on the strength of the reagent used (Clayden et
al., 2012). We determined the oxidation of ethanol by the action
of the oxidizing reagents KMnO, and K,Cr,07;. Separate test
tubes are prepared for each reagent and ethanol is added to them.
Then the corresponding oxidizing reagents are added to the test
tubes. The changes that occur as a result of the reaction are
determined and the selectivity is recorded in the table. The
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results will contribute to understanding the mechanism of the
reaction, optimizing the choice of reagent and planning
laboratory experiments. During the experiment, factors such as
reaction conditions, temperature and reagent amount are kept
constant.

Table 1.
Comparison of the reaction of KMnO,4 and K,Cr,07
reagents with ethanol

Reagent  color change reaction product selectivity

rate yield
KMn0O, Changesfrom medium high medium
purple to
colorless form
K,Cr;07 changes from faster =~ medium High
orange to
green

It was found that potassium permanganate is a strong
oxidizer but its selectivity is moderate. Potassium dichromate
accelerates the reaction and gives a more selective result. These
results are useful for both practical and theoretical chemistry.
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Tezisdo  gomi  elektrik  stansiyasinin  goza-dizel
generatorunun PLC vasitosilo avtomatik isosalinma vo
idaroetmo maosalolori todqiq edilmisdir. Gominin tohliikasiz
izmo qabiliyyatinin tomin olunmasinda asas rol oynayan goza-
dizel generatorunun (QDG) etibarl1 vo siiratli isosalma prosesini
tomin etmak {i¢lin proqramlasdirila bilon mantiqi kontrollerlorin
(PLC) totbiqi osaslandirilmigdir. Todqgiqatin maqsadi onanavi
rele-kontaktor sistemlorinin ¢atigsmazliqlarini aradan qaldirmagq,
sistemin isini siirotlondirmok vo diaqnostika imkanlarin
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genislondirmakdir. Homginin maqlodo PLC osashi sistemin
gominin lizmo tohliikasizliyini artirdigi, SOLAS (Fosil II-1,
Qaydalar 42/43) konvensiyasinin tolablorine uygun olaraq
generatorun 45 saniyo orzinds igo diismosini vo ardicil yiiklonmo
funksiyas: ilo yiiklerin optimal paylanmasini tomin edilmasi
masoaloloring do baxilmisdir (Sultanov vo Calilov, 2025).

Miasir  gomigilikdo  enerji  tohliikesizliyi  deniz
tizglicllliyiinlin on vacib sortlorindon biridir. Gomi elektrik
stansiyalarinda (GES) bas vero bilocok gozalar zamani osas
generatorlarin siradan ¢ixmasi gominin idaroetmasini itirmosing
vo naviqasiya tohliikosizliyinin pozulmasina sobob olur. Belo
hallarda qoza-dizel generatoru (QDG) gominin hoyati vacib
isladicilorini (siikan qurgusu, yangin nasoslari, naviqasiya vo
rabito vasitolori) qidalandiran yegano enerji monboyidir.

Beynolxalg  Doniz  Toskilaimin  (BDT)  SOLAS
konvensiyasina asason, asas enerji manbayi siradan ¢ixdiqda,
QDG avtomatik olaraq ise diismali vo oan geci 45 saniya orzindo
gqoza paylayict sitini gorginliklo tomin etmolidir. Movcud
gomilorin bir ¢oxunda hals do istifade olunan kohnolmis rele-
kontaktor sistemlori mohdud diagnostika imkanlar1 vo boyiik
qabaritlori ilo forglonir. Bu problemlori hall etmok iiglin PLC
osashi intellektual idaroetmo sistemlorino keg¢id zoruridir
(Sultanov vo ©Ohmadova, 2016).

Toklif olunan avtomatlasdirilmis sistem, insan faktorunu
minimuma endirarak QDG-nin iso salinmasini, nazaratini vo
gorunmasini hoyata kegirir. Sistemin arxitekturast {ic osas
soviyyadon ibaratdir:

1. Giris signallari: Sistemin vaziyyati hagqinda malumat
toplayan qurgulardir. Bura asas sindo gorginliyin itmasini qeyda
alan gorginlik relelori, dizel miiharrikinin firlanma siiratini 6l¢on
sensorlar, yag tozyiqi, su temperaturu vo yanacaq soviyyosi
sensorlar1 daxildir.
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2. Morkazi prosessor: Sistemin beyni rolunu oynayir.
Doniz goraitino (vibrasiya, riitubst) davamli sonaye tipli
kontrollerlor (Siemens S7-1200) daxil olan signallar1 emal edir
vo alqoritma uygun qorar qobul edir.

3. Cwxg signallari: PLC-don golon omrlori icra edon
qurgulardir (igesalma relesi, yanacaq solenoid klapanmi, QDG
avtomati).

Qoza-dizel generatorunun (QDG) PLC vasitosilo ardicil
yiklonma prosesini riyazi olar. Sokil 3-do qoza-dizel
generatorunun PLC osasli idaroetmo sisteminin blok-sxemi
gostarilmisdir.

ODGnin gssalma
xouktevistan
Blackoutsenoru | | ey Touragbpan. | ldwsetms 5
7 bore g | )
Sartsipal Tl

; idarsetma ssten | — =25 G
qumllln Sivst aktuatoru
Sirat 6
=
mionitory. ik H

itiganati 47

Sakil 3. Qoza-dizel generatorunun PLC osasli idaraetmo
sisteminin blok-sxemi

PLC proqram tominati asagidaki mentiqi ardicillig1 yerina
yetirir:

e Blackout rejimi: Osas sindo gorginlik iton kimi PLC bu
vaziyyati tasdiglomak iigiin qisa miiddot (masalon, 2-3 saniyo)
gozlayir. Gorginlik borpa olunmazsa, "qoza igsosalma" rejimi
aktivlogir.

o Isasalma cohdlori: PLC startyora siqnal gondorir. Ogor 1-
ci cohd ugursuz olarsa, sistem 5 saniyo pauza verir vo 2-ci cohda
kecir. Adaton 3 ugursuz cohddon sonra sistem igosalma xotasi
signalint aktivlosdirir.

e Miihafizo moantiqi: QDG isloyorkon kritik parametrlor
bas verarso, PLC dorhal yanacaq klapanini baglayaraq miiharriki
saxlayir.
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QDG-nin avtomatlasdirilmasi {i¢iin proqram tominati sonlu
avtomatlar nozoriyyosi osasinda qurulmusdur (Sultanov,
Olicanov, 2025).

Sistem asagidaki voziyyetlor iizro isloyir:

1. Gozloma: Saboko gorginliyi normaldir (U,=1).

2. llkin yaglama: Start siqnali goldikde, miiharrik iso
diismozdon ovval yag nasosu 3 saniya islodilir.

3. Firlatma: Startyor iso salinir (¢<<5san).

4. Islomoa: n>600 dévr/doq olduqda startyor ayrilir, PID
tonzimlayici aktivlosir.

5. Soyutma: yiik ayrildigdan sonra miiharrik temperaturun
stabillogmasi tigiin 3 doqiqo bos rejimdo isloyir.

Bu montiq PLC-ds Ladder Diagram (LD) va ya SCL dili ilo
reallasdirilmisdir.

Bu sistemin istiinliiklorindon biri yiikiin ardicil qosulmasi
funksiyasidir. QDG iso diisiib nominal gorginliys ¢atdigdan
sonra, giiclii islodicilorin eyni anda sobokoyos qosulmasi
generatorun ani yiikklonmasino, tezliyin koskin diismasine vo
mithorrikin  "bogularaq" s6nmosino sabab ola bilor (Wildi,
2014).

Ononovi rele sistemlori ilo miiqayisodo PLC-nin totbiqi
asagidaki ustiinliiklori tomin edir:

o idarsetmonin coldliyi: Is rejimini doyismok {iciin
naqillori s6kmoyo ehtiyac yoxdur, sadoco proqram kodunda
doyisiklik etmaok kifayotdir.

e Oziinii diagnostika: Nasazliq bas verdikdo PLC dogiq
xota kodunu HMI paneldo gostorir, bu da heyotin isini
asanlasdirr.

o Inteqrasiya: Sistem asanligla gomi morkozi idaroetma
sistemina (SCADA) inteqrasiya oluna bilir.

Cadvel 1-do ononovi rele-kontaktor sistemi ilo PLC
sisteminin miiqayisoli tohlili gostorilmisdir.
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Cadval 1.

Miiqayisa
meyari

Idaraetmo
moantiqi

Etibarlihq

Diagnostika

Yiiklonmo
rejimi

Olciilar va
caki

Kibermiihafizo

Reaksiya
miiddati

Onanavi rele-
kontaktor sistemi
Sort nagqil
birlagmalari.
Doyisiklik iigiin
sokiilmoalidir

Coxsayli mexaniki
kontaktlar
oksidlosmoyo vo
vibrasiyaya hossasdir

Nasazlig1 tapmagq
sxem lizra ¢otindir

Adaton sado
taymerlor istifado
olunur, doqiq
sinxronizasiya
¢otindir

Boytik idaroetmo
sitlori tolob olunur
Fiziki miidaxils
xaricindo proqram

mudaxilasi mimkin
deyil

Relelorin qosulma
vaxtindan asilidir

Taklif olunan PLC
sistemi

Proqram tominatu.
Doyisiklik ti¢lin
kodun yenilonmasi
kifayotdir

Az sayda horokatli
hissa, doniz
saraitino davamli
bark cisimli
elektronika

HMI panelds
konkret xota kodu
vo matni gostarilir.

Intellektual ardicil
yiiklonmao va yiikiin
monitoringi
mimkiindiir

Kompakt 6lciili,
sitdo 40-50% yero
gonaot edilir
Sobokaoya
gosulduqda
kiberhiicum riski
var

Prosessorun dovr
miiddatindon
asilidir

PLC sisteminin yiiksok etibarliligina baxmayaraq, tosnifat
comiyyatlorinin tolaoblorine uygun olaraq, sistemds ol ilo
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idaroetmo rejimi nozords tutulmusdur. PLC prosessoru vo ya
girig-¢cixis modullar1 siradan ¢ixdiqda, operator xiisusi agari
¢evirmoklo idaroetmoni birbasa akkumulyator dévrasine kegiro
bilor (Patel, 2012). Bu halda QDG-nin iso salinmasi elektronika
olmadan, birbasa diiymo vasitosilo hoyata kegcirilir ki, bu da
gominin tamamilo enerjisiz qalma riskini sifira endirir.

Aparilmisg tohlillordon molum olmusdur ki, qoza-dizel
generatorunun idarsetmo sistemlorindo PLC texnologiyasinin
totbiqi hom texniki, hom do iqtisadi cohotdon somaoralidir.
Homginin aparilan tohlillor gdstorir ki, avtomatlasdirilmis sistem
SOLAS (Fosil II-1, Qaydalar 42/43) konvensiyasinin tolobloring
tam cavab verarok, generatorun 45 saniyodon daha az miiddotdo
iso dlismosini vo yiikii ardicil gobul etmoasini tomin edir.
Homg¢inin malum olmusdur ki, bu sistem gomi heyatinin is
yikiinii azaldir, insan sohvi faktorunu aradan qaldirir vo donizdo
bas vero bilocok qoza hallarinda gominin tohliikosizliyini
maksimum soviyyays catdirir.
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Access to reliable and affordable electricity is essential for
sustainable development. However, electrification of remote and
geographically isolated areas remains challenging due to high
infrastructure  costs associated with grid expansion.
Decentralized renewable energy systems have therefore
emerged as effective alternatives for providing electricity in
such regions (Hasanov & Sadigov, 2024).

Among renewable technologies, photovoltaic (PV) and wind
energy systems have gained significant attention because of their
modular design, low operational cost, and environmental
benefits. However, the intermittent nature of solar radiation and
wind speed introduces variability in energy production, which
can limit system reliability when these technologies operate
independently.

Hybrid renewable energy systems (HRES) integrate multiple
energy sources to improve reliability and operational flexibility.
By combining complementary resources such as solar, wind, and
biomass-based generation, hybrid systems can reduce
dependence on fossil fuels while ensuring continuous electricity
supply (Hasonov et al., 2024).

System Configuration

The proposed integrated renewable energy system consists
of photovoltaic panels, a wind turbine generator, a biogas-
powered generator, a battery storage system, and a power
inverter. The photovoltaic array converts solar radiation into
direct current electricity, while the wind turbine generates
electricity from wind energy (Khan et al., 2021).

A battery storage system stores excess renewable electricity
during periods of high generation. An inverter converts DC
electricity into AC electricity suitable for supplying electrical
loads. The biogas generator provides dispatchable backup power
to maintain system reliability during periods of insufficient
renewable generation (Hasanov et al., 2023).
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Mathematical Modeling of System Components

The output power of the photovoltaic system depends on
solar irradiance, panel efficiency, and temperature conditions.
The wind turbine power output is determined by wind speed and
turbine characteristics, while the biogas generator converts
chemical energy of biogas into electrical energy.

Mathematical models representing each component are
implemented in the simulation platform to estimate system
performance and energy production (Dubey et al., 2013).

Optimization Methodology

The Hybrid Optimization Model for Electric Renewables
(HOMER) software is used to determine the optimal system
configuration. The optimization process evaluates thousands of
potential system configurations based on lifecycle cost,
renewable energy fraction, and reliability constraints.

Key economic parameters considered include capital cost,
replacement cost, operation and maintenance cost, project
lifetime, and discount rate (Chow, 2010).

Results and Discussion

The optimization results indicate that the optimal hybrid
configuration includes a 12 kW photovoltaic array, a 3 kW wind
turbine, and a 15 kW biogas generator. The system produces
approximately 71,826 kWh of electricity annually, exceeding
the annual load demand of 64,396 kWh.

The photovoltaic subsystem contributes a significant portion
of renewable electricity, while the wind turbine provides
supplementary generation. The biogas generator ensures reliable
power supply by compensating for fluctuations in renewable
generation.

Sensitivity Analysis

A sensitivity analysis was conducted to evaluate the impact
of variations in component capital costs on overall system
feasibility. The results indicate that the optimized hybrid system
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remains economically viable under a wide range of cost
scenarios.

This study presented a techno-economic optimization of a
hybrid photovoltaic—wind-biogas renewable energy system.
The results demonstrate that integrating renewable resources
with biomass-based backup generation can provide reliable and
sustainable electricity supply.

The proposed system configuration shows strong potential
for decentralized electrification applications. Future research
may focus on integrating additional renewable resources and
advanced energy storage technologies to further improve system
performance.
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