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l. Introduction

Electroencephalography (EEG) is a non-invasive technique used to study brain activity in
neuroscience and medical applications. However, EEG signals are often contaminated by
artifacts, especially those caused by eye movements (EOG), which complicate their
interpretation. Blind Source Separation (BSS) methods, such as ICA and SOBI, are widely
used to isolate these artifacts. Nevertheless, their performance decreases in noisy
environments and with complex signals. To address this issue, hybrid approaches combining
multiple signal processing techniques have been proposed [1,2].

In this work, we introduce a hybrid method combining VMD, DWT, and BSS. This
combination aims to exploit the strengths of each technique: VMD for non-stationary signal
decomposition, DWT for multi-scale analysis, and BSS for source separation.

II. Material and methods

1.Datasets

The dataset consists of EEG recordings from 27 participants using 19 scalp electrodes
based on the 10i 20 system. Additionally, 4 electrodes were used to record EOG signals.
Horizontal (HEOG) and vertical (VEOG) signals were obtained through electrode subtraction.
In total, 54 EEG recordings were analyzed [3].

2.Variational Mode Decomposition (VMD), Discrete Wavelet Transform (DWT), and
Blind Source Separation (BSS)

VMD [4] breaks a signal into several band-limited intrinsic modes, which is especially
useful for analyzing non-stationary signals like EEG. DWT [5] decomposes the signal into
different frequency components using wavelets, making it easier to identify and remove noise
and artifacts. BSS focuses on separating independent sources from mixed signals without
prior knowledge of how they were combined. Algorithms such as RunICA and ACSOBIRO are
commonly used to recover the original EEG sources [6].

lll. Evaluation Metric

1.Spearman Correlation

Spearman correlation [7] shows how similar the extracted sources are to the EOG
signals, with values from 1 1to 1 where higher means more similarity.

IV. Proposed Method
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The proposed approach combines VMD, DWT, and BSS in a sequential process. EEG
signals are first decomposed into IMFs using VMD [8,9,10]. Then, DWT is applied to each IMF
to extract frequency components. Finally, BSS algorithms are used to separate sources.
Correlation and Euclidean distance are computed to evaluate the similarity between extracted
sources and reference signals. Results are  analyzed across different wavelet types and
decomposition levels. The results show that performance depends on decomposition
parameters. The lowest Euclidean distances (around 194) are obtained at higher
decomposition levels (level 4) using low-order wavelets. Correlation values remain relatively
low (between 0.28 and 0.29) for all algorithms, indicating that separation is not fully optimal.
Symlet 9 provides the best correlation results across all methods. Overall, no algorithm
significantly outperforms the others, and performance varies depending on parameter
selection.
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Fig. 1. Average Correlation Results Fig. 2. Average Correlation Results
for the RUNICA Algorithm. for the ACSOBIRO

VI. Discussion

The hybrid method improves EEG signal quality by reducing ocular artifacts. However,
the results indicate moderate performance, as residual artifacts remain present. Low
correlation values suggest incomplete separation, possibly due to signal complexity and
parameter limitations. The results highlight the importance of optimizing decomposition levels
and wavelet types.

VII. Conclusion

This study presents a hybrid method combining VMD, DWT, and BSS for ocular artifact
removal in EEG signals. While the method reduces artifacts, it does not achieve optimal
separation.Future work should focus on improving parameter selection and developing more
robust algorithms to enhance performance, particularly for real-time applications.
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HYBRID METHOD COMBINING VMD, WAVELETS, AND BSS FOR EFFICIENT REMOVAL OF
OCULAR ARTIFACTS IN EEG SIGNALS
Oumaima Khadraouit
oumikhadraoui@gmail.com
Hamza Massar?
hamzamassarl0@gmail.com
Youssef Kawtari!
kawtariyoussef38@gmail.com
Taoufiq Belhoussine Drissit
taoufigbelhossinedrissi@yahoo.fr
Nsiri Benayad?
nsiri2000@yahoo.fr
Laboratory GEITIIL-ERDyS Dept. of Physics, FSAC Casablanca, Morocco?
Research Center STIS, M2C(ENSAM) Mohammed V University, Rabat, Morocco?

This study addresses the problem of removing eye movement artifacts from EEG signals
using a hybrid method that combines VMD, DWT, and BSS (RUNICA and ACSOBIRO). The
signals are first decomposed, then processed to isolate and separate unwanted components.
Performance is evaluated using Spearman correlation and Euclidean distance on 54 recordings.
The results show effective artifact reduction, but with some limits in accuracy and real-time use.

Keywords: EEG, Ocular artifacts, Variational Mode Decomposition (VMD), Discrete
Wavelets, Blind Source Separation (BSS).
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QABAQCI L TEXNOLOGKYALARI N KNKKKAFI NI' N Tcl
El -i n Mp hog mGavadiov
elcin.cavadov@gdu.edu.az
El xan XbpKdrmay§ll av
elxan.ismayilov@gdu.edu.az
Gbpncpb D°vl bt Universiteti

X X1 pDsrdpo el min inkiwdfogndal aweon @ mymlailyieot e
sahpbpl br texnol oj i toroboqgqginin Dsas hporokbpt v
texnol ogiyalar yalnéz nbpzbDri spviyybpdbp °yroboni
ti bb, informasiya texnobogprwpaktaké tobbefgol mkiar
Nanotexnol ogiya ol - ¢l Dri nawyometm ) s mbiyyekn s ipm
Ki mypbvi V D bi ol oj i xassbloborini °yronir V D b
qgurjul ar VD funksional nosnestrembbopwvi yyasaanémo.
X¢susiyynptlorinin dbyi KmDS bu texnol ogiyane

baxéméndan m¢ghegm edir vD onun gblpbcpbk texnol
gestorir.

Nanotexnol ogivyal ar -porxiknapx D Imia | itkodibri.q Bsua h 3la
tbpdgigatl ar akkumul yator texnol ogiyal aréneéen |
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korroziyaya davaml e °rt ¢kl Dri
ni n artéreéel masal é supertkiobnbdensaha
Ki mi sahbpl bordp ©°z pbpksini tapér. N
sbnaye tbotbiglorindbop m¢ghegm rol oy
yybptini daha da artérér.

Nanotexnologiyalar & n DN di ggpot-pbkbn negmunbol brindb
arbonun ki ol - ¢l ¢ modi fi kasi yaseé ol ub, yalr
barpotdir. Onun y¢kspk elektrik ke- i i i [
¢ kspk texholrdjpi pvyalzkol unmaz edir
nerji séxl ejéené artéermaq ¢-¢n ist
[ |l ik tolpbob edbpn sensorlarda tbpD
yeD-diocis ke-iriciliyi tomin edir, bu da o
| Dri & - ¢én i deal mat er i a-b o yeadgi r ma tBeurnidaal nl
iyaya gar K é uzun°megr |l ¢ °rt ¢kl brion h a .
| dreixmiikivmgurjularén i stismar m¢gddbptini

Nanotexnol ogiyal ar énpdmikg ataf ek lymarlinéizl el mb h
b°y¢k maliyybp vb resurs yateérémlareé tbolbob ed
ehtiyatl e davr agnsetr¢g, nlléakk i onl dtpe xentorhokjf ivb i st ehsa
mbDgsDdi il b bu sahbpdbp aktiv iktirak edirlor.
hom dbp sosi al Dhomi yyptini daha da g¢cl pndir
-evrilir.

Biotexnol ogi yal ar sahbpsindbp CRI SPR/iGas 9 d ptgda xq!
modi fi kasiyaséna i mkan verir vD irsi xbpstol ik
Bu sistem vasitbpsilbp genetik xbpstoliklborin r
funksional modi fi kasi yaséné hbyata ke-irmbk m¢ mk ¢ n
hom-inin kbpnd tbosprr¢fatéenda yagksodke! mohasmad da
l akin bununla bl agbdar eti k vb ekol oji ri sk
azal mase gDl ptrriannsdi gor organi zmlobrin genomu
g°zIlbonil mbpz genetik dbyi ki kliklbrin meydana ¢
inki kafé yalnéz ewvwInmtt i /b sntbzyair b b Keolrmii t i ndbp t
ke-irirl.o bil

oOxXxumWumvLoox —X

m = —~+ —

Opti k <cihazl ar elm tari xindou hiplldeedGal i Ired
teleskop vasitbosil b ki-ik obX¥Wwlkitll porsr Ibo°rydept mpiy
tel eskoplaréen tokmillbokdiril mbpsi el. mdBou iinngkiilka
heliosentrik sistemin for mal akmasé, pl anet |l D
°yrbonil mbpsi ki mi fundament al el mi nailiyypbtlop
c¢mlpdbpn nanoskopl ar, 10 nm ?ikib¢ todygyekhgi hpr
keyfiyypbptli 3D g°r¢é¢nt gl brin pldop edil mpsi nbp i

Opti k texnol ogiyal ar én inki kaf é eksponent
gpl pcbpkdp daha y¢ksbpk doqgiqgli kl i), gécl ¢ vbp oo -
prognoz | akdér maja i mkan verir. Hazérda mikrosk
vasitbosilob informasiya ©°tg¢égr ¢l mbpsi sahbpsindb
texnol ogiya adi el ektri k kabell bpri Il b m¢gqgay
|l akin mpl umat én ot ¢er el mo mbpsafbpsi mp hdud ol
sombr Dl i mbpl umat ©°t ¢r el mpsini tomin edbon tobokr

M¢asir ti bbi avadanl!l éqgl ar opti Kk texnol ogi
olunar aq xbstboliklpbrin erkbpn diagnosti kaseéna, m
mi ni mal i nvaziv prosedurl ar én hbpyat a ke-iril

sbpk keyfiyypbptli (

texnologiyalar foto-vi deo sahbsindbp y¢Kk
D Mars sbpthinin deta

kosmi k tbpdgiqgatl arda Ay v
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Belpoliklb, m¢gasir texnologiyalar nano, bi o
sahpbl br arteq potensi al artém mpbr hbtlbbdsg i ngdantd
mpgdbbDri - ¢én i stifadb ol unan texnol ogiyal al
sahplbrinbp n¢gfuz edbprbobk genik tbotbig i mkanl a
hom texnol oj i, hom dbp iqtisadi sahpopl bordpop hpol
texnolo j i comi yyotin formal akmaséna bpDhomiyyobtl|l i t

cDcBKYYAT

1. ¢odzj SMjdeS s, ¢.4. LtOWjdzz vydisdetsy ftsmtsedy. [ O
2. R 5dzd dzO, 1. 1. ,[l]’lstq’a{qmgq q’fr]Q Itsfy]fﬁldzﬂsodzdzdztscts
CCMY jtoddzd dels Odz? dzr 2 4 tg BUPE 2 dR 0 BAO dz€ Is

3.5dMmisitej oo, [.1. [ Ibsuydshisd dL didyiCdsfts dztzy o
ftodBtstcORd. [tMCoaO: 2014.

4. 10eMCddzO, 1. 1. [MmMdeser Bdslj n@zsecdd (v Ofls

RESEARCH ON THE DEVELOPMENT OF ADVANCED TECHNOLOGIES
Elchin Mahammad oglu Javadov
elcin.cavadov@gdu.edu.az
Elkhan Khalil oglu Ismayilov
elxan.ismayilov@gdu.edu.az
Ganja State University
The article provides a comprehensive examination of the development, scientific
achievements, and application areas of nano, bio, and optical technologies. It analyzes the
future prospects of optical capabilities in modern equipment and explores potential
applications in scientific, industrial, and medical fields. Current implementations of these
technologies, including batteries, energy storage systems, genetic research, medical
diagnostics, and telecommunication systems, are illustrated with concrete examples. The
presented diagram indicates that these technologies are still at a stage of potential growth
and are expected to increasingly impact various sectors in the near future. In addition, the
historical development stages of optical technologies and their significance in scientific
research are analyzed, offering a deeper understanding of the foundations of
contemporary technological advancements.
Keywords: optical technologies, nanotechnologies, graphene, biotechnologies,
genetically modified organisms, technologies.
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KNTELLEKTUAL KNKKKARKWc TicAGKRDIUJ URL AR
Sait ¥rbpoyi *¢avkin ofjlu
Kpmal o Kamal %ézé czizova

kama-azizova2025@rambler.ru

Nurl ana Vahid “géz

Baké Slavyan! Un

Elm vbp Tpbhsil Nazi

A z D rybaa Universiteti®
Azbprbaycan Texnol ogiya Universiteti

é Kazéemova
versiteti
|

[
Yliyi Fizika Knsti

GiriKmtell ektual i nki kaf, Kagirdin idrak gab
strategiyal arénén zaman ke-dIkCD dorinl DkKkmbDS i
akademi k deyilli,yylbom dbp «kagirdin cstoqil de¢kKenm
problem hpol | et mp qabillnytIDrlnl phato edir.
tohsil ujurlaré ilb intellektual i nki kBauf naprgaasl ér
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hopomi n bl agobni el mi pDsasda arakdeéerer, DsSasS nNnNDzDI
i rol i Seéer ér.

XX bDsrin bpbvvbllbrindbon baxklayaraq "intell ekt
i stilah meydahmaz éf dadé.on ddonl kpargoisredslipr i n i ntell ek

akademi k ujurl ar é araséndakeé Dl agonin X¢Ssusiy
baxéméndan mar aq dojur an mpsDIlI bl brdbpn biridir
Kagirdlorin intelhnl ktygdlmpgabimlgihyyno olhomii yiypt Kkbs

S.L. Rubinkteyn g°stpbporir ki, eksperiment al S
m¢vafigq gaydada i klbnilbrspo, bu tpofokke¢r torbi
mbpktobindbpn tpbf bkkmor moolkot spibndoo kkeegiirdd! pr dbo mbnt
tofopkke¢greg inkikaf etdirmbpybp xi dmbpt edbon metodi
edil mpl i, tophsilin mbzmunu vbo tbolim strategiyal
¢ mu mi i notveilylyeokltp rsi ni n -asyopr & nit etl il g&kmo tnl paryirrei n dave
me¢asir mbDkt bobin garkésénda dur an D N aktual m
mbktobbopgodbpr tobohsil m¢bDssispblpborindp dbp tohkisilin
zpruriyynti yaranméexkdeér .

Bl oom TaksonBenjyamién Bl oom (1956) torpofind
taksonomiya i1idrak proseslbrini akajéeédan yuxar é:
zaman mg¢gasir tbodrisin DbDsaseé ollarraigni qgapllearn,| ayam
yékeéeneg sistemati k kbpkildbp artérmaqg i mkané verir

Cbpdvol 1: Bl oom Taksonomiyasénén alteée sbpvi

Sbpviyyb Fpaliyybpt n¢Kdrak sb

Bilik (Knowledge) Faktl aré xa| Sadal ayéernénmdlt Akafj é

Anl ayéxk

(Comprehension) Mbnaneédbamak Kzah ¢enuimri,| pkd Ak a-Dra

Totbiqg (A§f Biliklobori tI Hol | iesdiif,adbp Orta

Tohl il (A El ement!| pro For gl omglg ayiirs b Orta-Y ¢ k s D

Sintez (Synthesis) Yeni b yar&tmal ¢ Layi holtobnrdtiirbi Y¢ ksbpk

Qi ymptl bpn . . . . . .

(Evaluation) M¢haki mbp y¢l Topngi dp seadsilrand Y¢ ksbk
Arakdérmal ar g°storir ki, Kagirdlorin b°yg¢ek
SDWIDYW i ndbp gal maj a me vy | edir. Effektiv todr i
inki kaféna sistemli Kbpkildpop y°noldil mpolidir
Piaget-ni n Kdr ak Knkikafé NbDzDriyybpsi

Jan Piaje wukaqlarén idrak inkikafénén ardée
Czeéenoxnmsus degkegneb strukturuna sahi b ol dujunu
uyjun todrisin dizaynénda hbpll edici r ol oynay

Cbpdvol 2ni Ri dged idrak inkiksa

Mbpr hpol b Kdrak x¢gsusi N¢emunbpb f pal

Sensor-motor 0i2 ya Duy_u VDd.(Dh:Dr Obyekt dai mi
vasitbpsilb °

cmbliyyat 2i7 ya Si mvol i k dd dk gm ROl. oy_unl

sehirl:i d¢

Konkret bpm 7111 vyg§ Mpbntiqgi (kKogkee n| Sénéefl andérn
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Kdrak x¢gsusi N¢ munbp f pal

El mi m¢ haki

For mal pmp| 12+ y Abstrakt,hi pot et i k
qurmagq

Jean Piaget npzDri yybpsinbpo Dsasbn, Kagirdloboro m?°
biliklborlobp uyjunl akdér magq (assimilyasiya et n
m¢eDl I i mlor dbors prosesidnko, ndigd ¢icyy osti tdi@ajsu ryan
Kagirdlborin m¢gstoqil d¢kKéenmbp vbD mbnti qi nNDti
y°npol mik fpopaliyybptlobordbopn istifadp etmbolidirlo

Kntell ekt Sbviyybsi i | b ToMpilmmdjuur ki Alyi & Dd n ¢
¢ mu mi i ntell ektdbpn forqli spesi fik bir gabi
probl emdir. ' mu mi intell ekt tbolim ujurlar énée
kontekstdbp nbzbrdbpn ke-iril mbpsini mpD g sé&ldaoru y j
tbopdgigatl ar ¢ mu mi intell ekt testl bpri V D t ol
pmsal eénén [ O, 03; 0, 65] aral ejéenda ol duj unu
tbopdgigatl ar Kagirdloborin ¢ mu mi intel |l gkstbbtsDV
korrelyasiyanén ol dujunu tbosdiglomikdir. BD z 1
tbpdgi gat -¢el ara ¢ mumi intellektin tolim ujurun
i mk a ver mir . Bu vDziyybptin akKkaj] énomn k E D nsdpi bronii
meyarl arénén tbolim uj urreulneummanmd \ygreé Kiopmil pgewgr
zama totbig edil bpn testlborin mD z mu n u Il
uyj u ; Kntell ekt testl borini n onbozenmu nour .
Apar gi gat noticoloborinin tohlil:@i g°st
aras aqgbo XDt it aséleleqgla deyil, da
Peda ol ogiyada t ool iinyywjsur uarialsce nidratkesl Il
[ mat erial toplanméexkdér . MpsDI Dn
urjbuarlu ignetyerlil ekt o nisbbtbn daha - o
korrelyasi ol unuBur | Tab-dugki gvant -\E.IM.rBlle.yFx er Kagi
¢ Mmu mi i nte ekt spbviyybsindbpn asél éel é&jéené Vek
ki, t ol i m u1ur|aré akajeée olan «kagirdloor ar a
u havugar!|l apéi m¢g¢kspopk ol an «kagirdloor aras
yyDSi orta hbpddbpn akajé olan «kxagird ol mam
gpnabt oD gbpl mbpKk ol ar ki, y ¢ ksbpk I nt el
n oammaseée akaj edak sbpbobl brdpn
I
I
[

T O ™M 35 " S

zbng
ki, t bhsi

(7]
w)

_)CD

I

e 0]
arenen akaj e ol mase; MD z munun K a
arénéen «kKkagirdlori | azéménca fpall a
dhiufp ume Wig ol I i min todris vbD davraneé
mas é. Mo vcud "Kntellektual hpdd nbpD
|l néz bu hpbpddbn yuxaré g°stbriciyb
K i b u g°s
yé¢kspkliyin
bunl ar dér : m ©
vasiyase, tbpol

® DL
=
T e 3O0<<D

=, —
=]

rt pndir mir. ZDrur i
gi ymptl ondirmbp si st
stimull akdér ma amil.i

—Sgx3—~"<—

~ 0O Q

Dricinin hbomin hbpddbn
I
i

D
d

——-—I-Uﬂ‘—)o—‘u—kc—<

D
I
[

7

mo
S .
Ut Kntellektual Knkikafén csas Amillbori: Kri't
mbpl umatl ar é tohl il et mp, doyporl bondi r mpp vbD
gabiliyypbptidir. Tbdqigatlar g°storir ki, krit
U Problemlori daha dprin baka d¢, Krg,
U Holl yollareésistematik Kk kildp axtaré;

< T 30D<CScT WVW3COT

0530-0.9)‘<“""'O
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U ¥ yrondiklorini yeni kontekstlprp tptbiq edp bilirlor;

U Yanlé korziyyplori akkar edp bilirlor.

U Metakognitiv Bacaralar Metakognisiya: "D¢, kngb haqgéda d¢, kngb " agirdin ©z
°yronmb prosesini planlakd&ma, izIbmb vb tbnzimlbmp gabiliyyotidir. Y ¢ ks bk met ako
fopall éq:

O ¥yrponmbp sombproliliyini 34% arteéerér (Zi mmer
G Uzunm¢gddbptl i yaddgdac Ismnxd iarmarn;

U kagirdi ©°z -atéexkxmazl éql aréné qgiymbptlondirr
0O Motivasiya vD ¥z¢igngegtponmaéml ®mpnp Affidae)nt ( 8aht

nbozboriyybpsinbp g°rpbp kKagirdin °z bacareéeqgl ar éna
prognoz-ul arr.e naks bk rmatii vasi yal e «kagirdl o pr:

t¢ptinliklor qarKesenda daha davamleé ol url e

0O Daha -o0ox m¢gstpbopqgil °yrbpnmb strategiyasé i st

O Ujurlaré gabiliyybti il b, ujursuzluqlar e i

O M¢gpl Il im Dbpstoyi: M¢D Il I nkmimmatkeydn ylydDyw d k i nd re
ami |l dir. Effektiv m¢gol i m:

U Y¢e¢kspk gezlontilori qoruyur (Pygmalion ef

O kagirdlborp vaxtéenda, spesifik bks DIl aqgpD

ot Forgli °yrbonmbp ¢slublaréna uyjunl akeéer;

0 Sinifdbop intellektual <c¢cbphportdbon stimull akdEeér

g Ai Il b M¢hi ti s gAililsmadiin voasiyglpti, valideynlop
yaradélan °yrponmbp m¢hiti Kagirdin inkikafeéna
me¢ehitinin bplamptlori:

U Evdp kitab oxuma vbrdikinin ol mas§é;

U Vali dempkbbobnhpbpyaténa aktiv maraq g°®stbr mrt

it Ukajéen fikirlorinin dbopyobrl:i hesab edil diyi

Ut Sabit ge¢ndpopli k rutinin mPvcudl uj u.

O Effektiv Tbdris Strategiyalaré: Akajedake
ujuru dbpstobokl pyopengipysaalsartépndér,i so nsltarraétn ef f ekt i vl
X¢é¢SsSusiyyptlorini emumi Il okdirir.

Cbpdvbpbl 3: Tpbpdris strategiyalarée vbp i

Strategiya
Scaffolding Y¢ kspKk Orta M¢ol B min tD_d
azalt maseé
Kooperativ ° Y ¢ ks bKk Yéksbpk Qrup 0 Ki, bir
Sokratik s Orta Y¢ ksbpKk Sual!arla dDr_
stimull akdé
Layi hp bsas| Orta tox y¢k Re al probl eml
Formativ qgiym ¢ox Vyg¢k Orta Fasil bsaqgbp bk
Fordil okdir.i cox y¢k Y¢ksbpk kagirdbp uyj un

Toplim prosesindbp fobordi yanakma tpbtbiq edil
ay-agreée torkib hissplborinin inkikafénén bu vbD
bil mpknwzbprpo al maq vacibdir. MpDl umdur ki, bu
doyi Kir. Topdgigatl arén npticolorinin tohlil:i
intellektin inkikaf SDViyyDsSi xari ci ditlp f bn
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ci ddi t DS I
ol magl a by
Kprtlbondir

rrg°storir. Verbal intellektin inki
t¢n fonnlor ¢gzrbp m¢gvboffbpqiyybptbp tos
ir.

Riyaziyyat,

foi k a k i imfprenal-§ ipmJ olrii k , ¢ zfrmz au j v
intell ekt SDViyy

n aséel edeér . Tobi Dt el n
SDVIiyyDSi, humani pnl br &-¢én 1 sbp ver bal
Riyaziyyat-élarda i nnteildierkti mk ihwaf & - b HKkompyyoet
mbpktpbobin bakl é&ca mbziyybtlorindbon biri intell
ujurlaré il b ¢ mumi intell ektual Sspviyybpl bpri

ujurl ar dna argnyteeel lkeokmpionent | prinin inkikaf SDV
olunur.

Kntell ekt Torbiybsinin Tarixi Konteksti: b
K r rené gopdim devrlpbrdon d¢gkegndegrbpn
b o] S0B)at ePl @& ocDAWA)E(% . or.i4s2t7F8XR)e | | (
DI i D dermegkder . Sok rcatvarb feit kiroikd @b dia
yro o, deyirdi ki, hor bir KDXSIin
m¢ kal i mb u i I b onu akkarl amag me¢ mkegndeér .
m¢sahi bbo | anan, dor si fpall akdéran metod So
Aristot el i sp fiziki, DXl aqi vDbD DQql i keyf
Dsaslaggnarnsanén inkikaféené ¢(- yak mbrhpl bpsinbp
hor birinin ©z¢NDMDXSUS i nki kaf X¢susiyynbpt |
pedaqoql ar éndan bi rlid46)an" kel €ge s@ataye" ad.l
ukagql air ewmp pmil aqi torbiybpsinbp y°nbpolbon pedaqoj i

"Qargantua vb Pantakruel ™ adé il b b¢gten de
Rable tolim prosesindbp humanist keyfiyybptl o ori
Mor, Tommazo Kampane |l | a ki mi pedaqoql ar ukaq tbrbiy
toxunmuk, tarixi xidmbptlobor g°stormiklobor.

Knti bah devr¢gnegn DN boyg¢k pedaqoqu Y. A. Ko
Komenski (1592-1 6 7 0) vahi d mbktpbob ideyaséneé irimnlii S
hi ssbsi Ki mi ger¢rdyg; ukaql arén yak d°vrl brin
pyanil iyi mbpktobin qeézél gaydasée hesab et mi:
saymekder .

Azbr baycaneén g°r kbpml i pedaqod2r4) NoOsairrspddii Ini
-Nasklagipsopr i kprgin pedaqoj i fikrind:
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Thi s article examines t he relationshinp bet we e
academic achievement within the framework of modern educational psychology. Intellectual
development is considered not only as knowledge acquisition but also as the enhancement of
critical thinking, creativity, and problem-solving skills. The role of psychometric approaches and the
theoretical contributions of Sergey Rubinstein are discussed. Particular attention is given to
Bloom's Taxonomy, developed by Benjamin Bloom, highlighting its importance in structuring
cognitive development in a hierarchical manner. The paper also provides practical
recommendations for educators.

Keywords: intelligence, education, upbringing, success, student, learning, subjects
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LOSS-CONTROL-BASED KEY DISTRIBUTION UNDER QUANTUM PROTECTION: A
SCALABLE APPROACH TO LONG-DISTANCE QUANTUM-SAFE COMMUNICATION
Aziz Aliev
aliev.aziz@phystech.edu
Moscow Institute of Physics and Technology

Introduction. Quantum cryptography promises information-theoretic protection, yet its
deployment over long optical links is severely constrained by attenuation and noise. The
authors address this problem with Quantum-Protected Control-Based Key Distribution
(QCKD), a prepare-and-measure protocol in which security relies not only on non-orthogonal
guantum states, but also on continuous physical monitoring of line losses. A central distinction
of the protocol is between homogeneous Rayleigh scattering, treated as non-compromising
under the chosen regime, and localized leakages, which may reveal information to an
eavesdropper and therefore must be detected and bounded.

Protocol Principle. In the reported implementation, Alice encodes logical 0 and 1 into
phase-randomized coherent states with close mean photon numbers of 10,000 and 10,600,
respectively. Because these states remain non-orthogonal, the information accessible to an
eavesdropper is inherently limited. QCKD strengthens this informational protection with a
physical security layer based on optical time-domain reflectometry (OTDR) and
transmittometry. During initialization, the users establish a baseline loss profile of the fiber line;
during operation, newly appearing losses are compared against this reference, and bit
packages are discarded whenever the inferred leakage exceeds the admissible threshold.

Experimental Architecture. The engineering implementation is especially notable. The
system uses a 1530.33 nm laser source, phase randomization, QRNG-driven amplitude
modulation, and Bob-side direct energy measurement. The experiments were performed over
a 1707 km line composed of 50 km spans and 32 bidirectional erbium-doped fiber amplifiers
(BEDFASs). Unlike conventional EDFAs, these amplifiers are designed without isolators or
circulators that would block backscattered probe light, thereby enabling end-to-end OTDR
through the amplified link. The OTDR procedure, carried out at 1530 nm with 200 ns probe
pulses averaged over 5000 runs, required about 180 s and achieved leakage-detection
precision from 0.01 dB to 0.07 dB. Repeated measurements of the last 4 km of the line
produced a reproducible backscattering pattern with a correlation coefficient of 0.95,
supporting the use of the reflectogram as a physically unclonable fingerprint of the channel.
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Security Analysis. A major strength of the paper is that it incorporates statistical
fluctuations and technical noise into the security analysis. The authors derive conservative
estimates for state intensities and the leakage parameter using finite calibration datasets
and six-standard-deviation bounds, corresponding to an estimated compromise probability
on the order of 107-9. This is important because practical QCKD depends simultaneously
on state preparation, detector calibration, and the precision of loss monitoring. The authors
also show that the chosen photon-number encoding is resilient to chromatic-dispersion
effects relevant for this experiment, since pulse shape may change during propagation
while the total photon number-the measured information carrier-remains preserved.

Post-Processing Strategy. Long-haul transmission raises the bit error rate to about
34.0%, a regime in which ordinary LDPC-based error correction and privacy amplification are
no longer sufficient. To address this, the protocol employs advantage distillation before error
correction. By grouping sifted bits into blocks and retaining only sufficiently consistent blocks,
the method lowers the effective error rate at the cost of throughput. The analysis shows that
advantage distillation can raise the tolerable BER from 20% to 39% in the asymptotic regime
and to 37% in the finite-size regime. For a fixed BER of 34%, secure key generation becomes
impossible without this step, whereas nontrivial block lengths restore positive key rates. With
block length M=5, the protocol remains secure for leakage levels up to 4.8% asymptotically
and 3.4% in the finite-size case.

Experimental Results. The key experimental result is the successful generation of a
secret key over the full 1707 km amplified fiber line. Using a random-bit generation rate of 5
Mbps at Alice 6 s si de, a | 2% and advantage disvllatidn withcblock size M = 3,
the system achieves a key rate of 0.9 bps. Additional results show 749 bps at 348 km, 469 bps
at 656 km, and 168 bps at 1079 km. The resulting bits also display statistics close to the
binomial expectation, which supports the internal consistency of the realized system and the
stability of the implemented hardware chain.

Discussion. The importance of this work lies in combining quantum-state security with
active physical diagnostics of the transmission line itself. In this sense, QCKD represents a
device-dependent but practically oriented route toward long-distance quantum-safe
communication over existing fiber infrastructure. The study also outlines a path toward multi-
user and zero-trust optical networks, where intermediate nodes may be supervised through
end-to-end loss monitoring and controlled forwarding.

Conclusion. Although the maximum-distance throughput remains low and depends
strongly on post-processing efficiency and monitoring precision, the reported 1707 km
demonstration is a meaningful step toward scalable quantum-protected links. The article
shows that the integration of coherent-state encoding, precise leakage control, finite-size
security analysis, and tailored post-processing can extend secure key distribution far beyond
conventional short-reach laboratory settings and provides a credible technical basis for future
networked implementations.
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LOSS-CONTROL-BASED KEY DISTRIBUTION UNDER QUANTUM PROTECTION: A
SCALABLE APPROACH TO LONG-DISTANCE QUANTUM-SAFE COMMUNICATION
Aziz Aliev
aliev.aziz@phystech.edu
Moscow Institute of Physics and Technology

Quantum cryptography revolutionizes secure information transfer, providing defense against
both quantum and classical computational attacks. The primary challenge in extending the reach of
guantum communication comes from the exponential decay of signals over long distances. We
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meet this challenge by experimentally realizing the Quantum-Protected Control-Based Key
Distribution (QCKD) protocol, utilizing physical control over signal losses. By ensuring significant
non-orthogonality of the leaked quantum states, this control severely constrains eavesdroppers'
capacities. We demonstrate the performance and scale of our protocol by experiments over a 1707
km long fiber line. The scalability of the QCKD opens the route for globally secure quantum-
resistant communication.

Keywords: QCKD, quantum cryptography, long-distance fiber communication, OTDR,
leakage control, coherent states, advantage distillation.
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In today's complex marketplace, the competitiveness and survival of organizations and
production facilities has always been a pressing issue. The primary objective of an
organization's operations in a marketplace is to increase profits. Competitiveness can be
significantly impacted by various factors, both internal and external, such as the economic
situation.

In the Russian Federation, legislative regulation of cost is determined by the system of
normative legal acts governing accounting (for the formation of management cost) and tax
accounting (for the calculation of income tax) [1-2].

In Azerbaijan, issues of price and tariff formation that directly depend on cost are
regul ated by the Law of the Republic ofllQdézer ba
May 30, 2003) [3].

In a climate of volatility and uncertainty, the issue of effective management remains
pressing and relevant. Automating management decision-making in real time using modern
intelligent technologies can become an important tool for timely response.

This article doesnotcover t he f ul | range of tasks relatec
efficiencye, but in particular, the emphasis is
of production in real time.

Despite the fact that various companies and software development organizations are
engaged in issues of automation and effective production management, the task of
determining and automating the process of calculating the cost of production is not trivial,
since there are many criteria of uncertainty and variability that change this value, which does
not allow for the formalization of this process for use in real time using standard methods.

Basically, algorithmization allows us to calculate this value as possible and planned, but
not objective at a given point in time, which does not allow us to make prompt and effective
decisions in a changing economic situation, which would allow us to reduce production costs
per unit of goods produced.

To solve the problem of developing correct decisions and managing the process of
adjusting the unit cost of production in real time, this paper proposes to create a model of a
recommendatory intelligent expert system containing an ontological knowledge base on costs,
which allows for the development and evaluation of possible options.

Let us consider the basic concepts that reveal the essence of the formation of production
COSts.

24


mailto:neli_6868@mail.ru

Fmummi || Lider Heydbr cliyevin anadan ol maséneén
iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

Any manufacturing company must produce products to make a profit. This requires
various expenses: purchasing raw materials, purchasing and maintaining equipment, paying
staff salaries, and so on. All these costs necessary for production are called production costs.
The Figure 1 shows an example of the FINOKO system interface for calculating production
costs on a web platform. The first row of the table reflects the production cost of the product.
This indicator is calculated by adding together direct material costs, direct labor costs,
insurance amounts, and overhead costs [4].

Production costs are made up of direct and indirect costs [5]:

Direct costs can be accurately accounted for for specific product types.
Indirect costs cannot be directly attributed to a single product type. For example,
electricity costs, machine depreciation, and other expenses.
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Figure 1. An example of calculating production costs in the FINOKO service

Indirect costs are often underestimated. This leads to inefficient resource allocation,
distorted product costs, and poor management decisions.

The cost of such decisions often has serious implications for profitability.

Profitability is an indicator of a company's economic efficiency.

Cost is one of the key factors determining profitability. The lower the cost, the higher the
profitability.

Cost price refers to the cost estimate of natural resources, raw materials, materials, fuel,
energy, fixed assets, labor resources and other costs of production and sales used in the
production process of products (works, services).

Let us outline several types of costs :

Full cost (average) is the total of total costs (including commercial expenses).
Marginal cost is the cost of each subsequent unit of output produced.
In modern practice, the most typical cost items in production are those shown in Figure 2.
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Figure 2. Cost items

The cost of a unit of production is determined by dividing the total costs for the reporting
month by the quantity of products produced during this period and is calculated using the
formula:

S=2ZIm,
where S is the unit cost of production, rubles, Z is the total costs for the reporting period,
rubles, X is the quantity of products produced during the reporting period in physical terms
(pieces, tons, meters, etc.).

Al | initial data related to the concept of
represented as a set of values:

R (raw materials) = {r1,r2, € é}

M (consumables ) ={mi,m2, € é {h

F (fuel) = {f,f,, é é i}, f

E (energy) ={e1,e2, €€ e

W (wages) ={w1, w2, é €& ;etc.

All types of costs are not considered in the article, as they are given as an example.

In this paper, an intelligent system is defined as a system with domain-specific
knowledge that provides recommendations for adjusting costs that affect product costs.
Intelligent decision support systems are used in tasks that require the knowledge and
experience of experts.

The proposed decision support will be achieved by analyzing and comparing alternative
cost data contained in the ontological knowledge base.

An expert system is a computer system that partially replaces a human expert for
decision-making in a given problem area. It has the ability to accumulate knowledge, provide
recommendations, and explain results. It also has the ability to modify rules, suggest
conditions missed by the expert, and manage goals or data. A knowledge base is a collection
of facts and rules for logical inference in a given subject area.

A knowledge base is a collection of facts and rules of logical inference in a given subject
area. Collectively, an expert system, including a knowledge base, is a model of expert
behavior that enables logical inference and decision making. In general, an expert system,
including a knowledge base, is a model of expert behavior that provides for logical conclusions
and decision making.

The developed model of an intelligent expert system for issuing recommendation
information, presented in Figure 3, will have the properties of intelligence, the ability to solve
problems in real time, modify, expand, conduct analysis and issue logical conclusions and
recommendations.
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Figure 3. Model of a recommendatory intelligent expert decision-making system

As a result of the development and practical application of the expert system model,
the decision maker will have the opportunity to effectively manage resources and reduce
costs, making timely adjustments to production costs, which will increase competitiveness
and the ability to survive in complex and changing economic conditions.

REFERENCES
1.Russian Federation. Federal Law No. 402-FZ ¢ On Accountingé dat et
2011. http://government.ru/docs/all/100258/ (access date 09/04/2026).
2.RUSSIAN FEDERATION. Tax Code of the Russian Federation No. 146-FZ. Article 252-
269 dated July 31, 1998. https://www.consultant.ru/document/cons_doc LAW__ 28165/
ef9b3e2f8e3046127b2ef57fccf5141b694e2138 (access date 09/04/2026).
3. REPUBLI C OF AZERBAI JPAN cceGre -R@apted My 2042003
https://continent-online.com/Document/?doc_id=30613867Additionally, pricing in
monopoly sectors is regulated by the law on natural monopolies. (access date
09/04/2026).
4. Electronic resource website FINOKO, https://www.finoko.ru/instruments/budgeting/
proizvodstvennaya-sebestoimost, (access date 09/04/2026).
5.Electronic resource website Higher School of Economics 1 business education for
development and life, https://veshk.ru/blog/kak-rasschitat-sebestoimost-produkcii-na-
proizvodstve-metodiki-i-primery (access date 09/04/2026).

MODEL OF A RECOMMENDER INTELLIGENT SYSTEM FOR MAKING EXPERT DECISIONS
TatianaVagif [ us’aeva
neli 6868@mail.ru
llyaz Rovshan Hajivaliev?
Mantiq Bahadur Jafarov?®
Russian Federation, Saint-Petersburg state University of telecommunications named after
professor M. A. Bonch-Bruevich?
Azerbaijan State Agriculture University?
Azerbaijan Technological University?

This article examines the issue of effective decision-making in real time, using a
method for obtaining, analyzing, and processing relevant, essential information to promptly
adjust product costs using an intelligent expert system containing an ontological
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knowledge base. The proposed model allows for the consideration of information
uncertainty.

Keywords: expert system, intelligent system, knowledge base, market conditions,
production cost,management efficiency.
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FUNDAMENTAL SCIENCE AND DIGITAL TRANSFORMATION: NEW
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Almaty Technological University, Kazakhstan, Almaty

In contemporary scientific development, one of the key features is the deep penetration
of digital transformation into all fields of science. This process is not only a technological
upgrade but also leads to the reconsideration of methodological, ontological, and
epistemological foundations of science. The logic of fundamental science is changing, and
new scientific paradigms are emerging.

In the context of digital transformation, scientific cognition is no longer limited to
traditional empirical and theoretical models but is increasingly becoming data-driven and
algorithmically intelligent. This phenomenon is described in the philosophy of science as a
Aparadigm shifto and is considered a neows[kt age
p. 54 ].

In the last decade, the fourth and fifth scientific paradigms have been widely discussed.
The fourth paradigm is data-intensive science, while the fifth paradigm is artificial intelligence-
based scientific research. In this direction, science develops through automated data
processing, modeling, and hypothesis generation [2, p. 11]. The digital transformation of
fundamental science has primarily been driven by the development of computational science.
Computer-based modeling has become a key tool for studying complex physical, chemical,
and biological processes. This trend has led to the virtualization of experimental foundations in
science [3, p. 33].

In addition, artificial intelligence technologies are shaping a new level of scientific
research. Al is considered not only a tool but also an active participant in scientific cognition.
This phenomenon is reflected in the concept of
of the scientific research process [4, 18].

One of the important aspects of digital transformation in fundamental science is the
formation of intellectual collaboration between humans and machines. Big data analysis,
machine learning algorithms, and neural networks are widely used in scientific research. This,
in turn, increases scientific accuracy and reduces research time [5, 26].

According to recent studies, digital technologies are causing structural changes in science.
Scientific knowledge is no longer linear but develops in a networked and integrative model.
This model ensures strong interconnection between different scientific disciplines [6, 41].

New paradigms in fundamental science are not limited to methodological changes but
also include the transformation of scientific thinking. The role of the scientist is changing; they
are becoming not only researchers but also interpreters working alongside digital systems.

As a result of these processes, a new hybrid model is emerging in science: human
intelligence + artificial intelligence + big data. This model improves the quality of scientific
decision-making and accelerates the pace of new discoveries [7,108]. However, digital
transformation also generates several challenges. First, issues of data reliability and quality
remain highly relevant. Second, the transparency and explainability of algorithmic decisions
are widely debated in the scientific community. Third, there is a problem of digital inequality in
science [8,74].
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The future of fundamental science will be closely connected with digital ecosystems.
Research infrastructures will become fully digitized, and scientific communication will take
place through platforms. This will create a new level of scientific integration.

In conclusion, digital transformation plays a decisive role in shaping new paradigms of
fundamental science. Atrtificial intelligence and data-driven science are forming new cognitive
models and elevating science to a qualitatively new level. In the future, this process will
continue toward a fully digital scientific ecosystem.
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FUNDAMENTAL SCIENCE AND DIGITAL TRANSFORMATION: NEW
SCIENTIFIC PARADIGMS
Gulshat Serikbayeva
gulshat.serikbaeva88@gmail.com
Almaty Technological University, Kazakhstan, Almaty
This article examines the transformation of fundamental science under the influence of digital
technologies and the emergence of new scientific paradigms. In the context of global digitalization,
scientific cognition is increasingly shifting from traditional empirical and theoretical models toward
data-driven and Al-supported approaches. The study analyzes the evolution of scientific
paradigms, including computational science, data-intensive science, and artificial intelligence-
based research. Special attention is given to the humani machine collaboration model and the
hybrid system of human intelligence, artificial intelligence, and big data. The article also discusses
key challenges such as data reliability, algorithmic transparency, and digital inequality. The findings
demonstrate that digital transformation fundamentally reshapes the structure, methodology, and
future trajectory of science.
Keywords: Fundamental science, digital transformation, scientific paradigms, artificial
intelligence, data science, computational science, big data, scientific methodology.
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Recently, thallium chalcogenides with a layered structure of the IlI-1lI-VI> family, such as
TIBX2 (B = Ga or In and X=S or Se), have been the subject of intensive experimental and
theoretical studies [1]. These thallium chalcogenides belong to the monoclinic system and their
space group is C2/c. The lattice of these crystals consists of alternating two-dimensional
|l ayers parall el to the (001) pl ane. Each subse
previous layer. TIGaS,, a member of this family of crystals, is a semiconductor with an indirect
band gap of about 2.46 and 2.55 eV at 300 and 10 K, respectively [1]. In view of the possibility
of its application in optoelectronic devices, much attention is paid to the study of the optical
and photoelectric properties of TIGaS: crystals [1,2]. The direct band gap of TIGaS: crystals at
T=10Kis 2.664 eV [3].

Of particular interest is the experimental study of the optical, photoelectric, and
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luminescent properties of TIGaS: crystals at high levels of optical excitation. This is due, on
the one hand, to the enormous possibilities that open up the use of these materials for the
purposes of nonlinear optics, and on the other hand, the possibility of realizing in them
completely new phenomena of great fundamental importance, which were previously
practically inaccessible for experimental studies .

Figure 1 shows the absorption spectra (curve 1) and photoconductivity (curve 2) of
TIGaS; at 77 K. As can be seen from the figure, an absorption band with a maximum of ~2.63
eV ( &= 4 Tsklbarlyfobserved in the absorption spectrum. The location of this maximum
in the immediate vicinity of the direct band gap (~ 0.03 eV) and stability, apparently, indicates
that the absorpti on b an d°iswuettchthe presenaexof dinecinexcdon
transitions. A comparison of the photoconductivity and absorption spectra shows that the
absorption band coincides with the photoconductivity maximum. Beyond the intrinsic
photoconductivity edge, a broad band of the impurity level is observed.

The absorption, photoconductivity, and Iluminescence spectra and photocurrent
relaxation curves under laser excitation in layered TIGaS; ternary compounds grown by the
modified Bridgman method were studied experimentally. The absorption band centered at 470
nm is associated with the recombination of free excitons near the edge of the TIGaS:
absorption band. An analysis of the luminescence spectra with a maximum at 595 nm allows
us to propose a possible model for the recombination of donor-acceptor levels located in the
band gap of the TIGaS: crystal. The fast and slow components of the relaxation curves are
related to the recombination of free excitons and impurity centers.

LKTERATURE
1.K. A. Yee and A. Albright, J. Am. Chem. Soc. 113, 6474 (1991).
2.M. P. Hanias, A. N. Anagnostopoulos, K. Kambas, and J. Spyridelis, Mat. Res. Bull. 27,(1992).
3.N. S. Yuksek, N. M. Gasanly, I. A. Aydin, H. Ozkan, and M. Acikgoz Cryst. Res. Technol. 39,
No.9, 800-806(2004).
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In this study, the optical absorption and photoconductivity of TIGaSF crystals under
laser excitation were investigated experimentally. An absorption peak at ~470 nm (2.63
eV) observed at 77 K is attributed to direct exciton transitions near the band edge. The
coincidence of this peak with the photoconductivity maximum confirms this interpretation.
A luminescence band at 595 nm is associated with donori acceptor recombination within
the band gap. The fast and slow components of photocurrent relaxation are related to free
excitons and impurity centers, respectively. These results indicate the potential of TIGaSF
crystals for optoelectronic and nonlinear optical applications.

Keywords: TIGaSF crystals, optical absorption, photoconductivity, exciton
transitions, luminescence, donori acceptor recombination, laser excitation
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OPTIMIZATION OF CULTIVATION CONDITIONS FOR SOME MODEL FISH SPECIES
Chingiz MammadovT
m_chingiz@yahoo.com
Sabina Omarovarl
sabina.omarova@sabah.edu.az

Aysel Hajiyevarl
aysel.hajiveva0l@gmail.com
Taliya Orujova)

orujova.taliva@mail.ru
Aygun Nasi bovar
aygun.nasibova@mail.ru
Rovshan Khalil ovl
hrovshan@hotmail.com
Baku State Universityld
Institute of Molecular Biology?

Optimizing the breeding conditions for fish used as model objects in fundamental research is
essential, as even the conditions described in the literature often fail to produce a new generation
of fish. We have proposed combinations of biotic factors (particularly, illumination duration) and
non-biotic factors (diet) that allow us to regulate the intensity of producing a new generation of fish,
both viviparous and spawning.

Keywords: Danio rerio, model organism, optimization, breeding conditions, obtaining a new

generation, Poecilia.

KVANT N¥ QTc Lc RWNDc OPTK KE¢ RLCR
G.A.Yusibli
gunayvusibli@gmail.com
K.Qp.di rova
irada.gadirovaél@gmail.com
Baké D°vl] bt Universiteti

Tpgdim olunan ikdbp d¢gzbucaqlée parallelepiped
zonal ararasé vb zonadaxi . optik ke-idloori é - ¢én
Tuagq ki, kvant noqtosinAdesa=¥gktrorx)wbl ast Bkhda
potensi al enerji U(x,y, z) =0, =bod amnb Isaosntsduazn dkoor n ant
d¢zbucagl e potensi al -uxurla mbphdudl aker .
Kvant n°qtpbosi nbp maluikk uydraé ndkae -eil reikadir osnun dal j
Y(r) =u,y (1) n(r) (1)
KDkl indbp yazmagqugmaBr i[lll]¢s.e nBwroandas @€nén mbpr KD zi
dalja funksiyaseé, _
'}?(1) = an.n}..nz (j‘.l .1'r1 ::I = ':Jp_v!x (ﬂ'_rl _').':| : :’D“} [_H’_'.'J.v} : ‘Jpr!z (H‘gl:) (2)
— [cas"r?“a , m, = 1,35, ...
| = S
l:"'_;'“ l:t::_ i TR~ X 3
"“()*u'c.x lsm";“ , Ny = 2,46, ©)
a,a,a, —kvant n°qtosindg=nxyott+ (ndd nJjkwvant obpdbpdl |
toplusunu i karpbp edir, koordinat baxklanjéecé kvant n
El ektronun ikKkeégq daljasénén el ektromagnit sahrt
V(t)= —dE(t) (4)
i I b itfmokbp[Agharr adakeé
d=—er (5)
elektrik dipol momenti operatoru, E(t)i el ekt ri k sahbpsinin intensiyv
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dipol momentinin matris elementinin
dip = [rdipd’r = —e [Yirpd®r (6)
i fadbpsiit @D dar)Yja funksiyalaréné yerinbp yazs
d =d,, G, -4 ) (7)

Nty L Ry Ppy MM,

al aréeljar adafk a.ru, dr=d, , vvocindekslbpri valent
d,°fy fe” Yo :

na aid komi yybotl bpr i i Kar b edir. Sonuncu
édake se-mbp qaydal aré aleneéer.
Dalja funksiyal aredodtyghodmal keéaqnkonPighbs?nd
r val ent vb ke-iricilik zonalaréneén kva
a m¢gmkendeér . YDni el ektronlarén zonal ar a
nl aoréinn viovaretkikdod!| bpri eyni ol ur .
Zonal ararasé optik ke-idlpbrin matris el ement!
Zonadaxi | i opti ki(k3)- iwd ao(r6 thiad c8ln dmo nielnt i ni n ma
é - én akajedake ifadpbp al éeneér
d =—-elix &6 & +jv & &6 +kz & & 1.(8)
nyny Ynpny, Ongn, nyny Ynyny, Ynpn, ngny Onyn, Ynpn,

har adiajkké-or t ogonal koordinat sisteminin vahid

(o e
Xy = e @) X0y dx = F A 1 — (-1 ©)

b
- LM, =M,

Zonadaxi | i optik ke-idloboréd, _h &F_,j}_n(}é,rﬁgz?g Krenekerm p g

simvoll areé i lpor tbdyi nbialkipodgunkdwankte -oddodl pri ndon )

doyi kmbpsi il b bak verir. Zonadaxi || opti k ke-idlI
pdpopdl mr#mcomi topk bpdbpd ol dugqda m¢ mk ¢ ndiglikglany b ni
kvant hall ar é arasénda m¢gmkegnder . ( 8) V D (9)
ke-idlbordp dipol momentinin matris el ement.i kva

cDCcBKYYAT
1. 4.R. IBtedMmj dz€ 5. AdLdSC O f tsdzlz ff to tsRoLiSHH @[ jCdB'ofl) ISo ts udECglE
fsdzdlsj ndzed ud M et kEddejtemMdlsjilsO. ssdidsmM¢ 2010, 116 M.
2.Boyd R.W. Nonlinear Optics. Academic Press. San Diego, 1992, 620 ¢
OPTKCAL TRANSKTKONS KN QUANTUM DOTS
G.A.Usibli
gunayyusibli@gmail.com
I.R.Gadirova
irada.gadirovaél@gmail.com
Baku State University

Rectangular shaped quantum dots have been considered on the assumption that the
potential well has infinitely high walls. The dipole momentum matrix elements were
calculated and the selection rules were determined for both interband and intraband
optical transitions.

Keywords: quantum dot, intraband and interband transitions, selection rules.

C=p===29
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ALAQ OTLARI NI Mc HVY EDcN QURJU
Mahir Tahir jJlu Najeéyev
mnagiev@mail.ru
Mbntiq Bahadur?oglu Cpfbrov
cmentig@mail.ru
Gbpncb D°vibptlUniversiteti
Azbrbaycan Texnol c?giya Universitetdi
b zem- ¢ ¢k kbond tbosbrr ¢fatéeneéen DN gol ir i
mexani kl pkdiril mpsi ¢ - I sttiinggalmpkt pma tbe°rlinapl ké ohl aa:
-éz¢é¢men becori-lymmo iKmEKe pzeg m mbhsul un yéj] éme.
z¢m- ¢l algdmtdalaréné mophv edil mpsi G- en g zém
r apar él ér,ybni herbisidloborl pl5Ylaponi
[
[

(7))
= o C __

a
dpb herbisidloborlop al agq otl aréene mDbD h

b 1 ar |
m¢ddbptin
h bi si dlup[tf] akkar ol

[ONg)

Bu spbpbbobdbon dbp alaq otl aréneén ¢S
una g°rpbp dbo ¢zeéegml ¢kl prdp k°ke¢gmsov alag ot a
aktual bir mbpsbplobodir vbp qurju hazeérl anéb, Dt

1 Z¢men beodpbi | enmrsgbp | D VD k ol
mbphsuliyybpt]l i Kl prdon biridir
apara bilmirlor vD ona g°rpbp dbp ¢z¢m bajl areé
k°k¢msov al abgq -oétxlaarraénn yéezn i i K- organl & mex

hpomin makénla hbom keyfiyypbptli torpag bec
inatl & makénlara nisbbptbpbn makeéeé n t
tolif n°v éaméggdet| at@akyany - oxll w
pmd/ migdarénda, o206ma). h¢gndyg¢ ;
K°k¢msov alaq otlareéné ¢
czé¢ml ¢kdbp becbpbril bpcpbpk cbrgpol bpr agqpckaE
sonraDT-75M markal é& terteéellé traktorla a q
dayaq tokborlorini b-@2s onh) moni a@mmi mIniéy i. n bA q®
km/ saat se-ilir. Yumkal t ma pohabp&e€neinnidg
yastékbpspbpn pbobncpblbrin baltaséna al-tt el as
torpaq | ayené altdan kbsir vbD d°nbobilbn pbnc
dojru istigambptlondircimve pailel datyakianbi bi b
ol an, di gpr qurtaracadajagd ay€lcép edlasn i ki rldmkdigei
Birlpediayecée dartqgéelar alt el asti ki i K-1i oraq
m¢ st bvisdor pkp xérdal amaql a, k°k¢msov alagql ar
bokal maqgla séréyéb céxareéer. EIl astiKki el ement | |
aréembha@ama&lbmasé becbprmbp zamané i K- organl ar a
z¢m zojbakekhegmswov alaq otlaréenéen dol akar agq,
a er n
0 én

ki,
tpy
my¢, X
D d

rKk eéséneé al Traktor-u makéeneé sg¢re¢gb qurtard
nor ok, ma K € torpaja saléb becpbprmbp bpmbpliyy
lzegm- ¢l ¢kdp yeni mawmépang becpaqgnbecbr mbp ke
mevcud torpaq becp2mbAmapgéeP@VHPN)P RVIND m¢gqgayi sb
yeni makénén i K qabiliyypbti qgiymbptlondiril mik
Yeni makéneén torpaq becbr mbpdbpki keybDt ynwodbnc
|l & olaraqgqg dboyikmixkdir. Agreqgat eén hprbokbpt
i kmbsinbp uyjun olaraq becpbril pn sdohmp daok aajl éa
rok 94,57 %, becborilbpn sahpdon tygsd kk&HoBEmr ox e
K

é
y
;K
m dur .

D
u
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Yeni gurjuil b becbr mpdbpki saatl éq mbphsul da
olaraq 1,29 ha/saat-dan 1,72 ha/saat-a qbpdbr y¢kspol mi kdir .
M vcud makéenl arda becbr mpdbpki keyfiyybpt g°sto
olarag. Aqr eqat én hpbpor pokbptl,s82rmo/tsianl., 4g4pomd/psra nar as énd a
uyjun ol araq becpbrilbon sahbdp -dabmqgpiogll mk @mbp kmD
D de¢egKmegkder becoprilbon sahbpdbp torpajén xérdal
73,14%-0 qDdoirméx dér . M vcud makénén becbrmbpdpki
s¢rotindbon asél e-1gl2ar a@/ G,a%1 lalas@&atda dbpyi K mi
mevcud makéndan ¢stegnl ¢gyeéenegn biridop odur ki,
apararkonl ataqil b dolakéb dol mamaseéedeéer .

, . b) qabaqdan goriiniis -
3 a) tstdon goriints “9 C) _\':md;m gorunusg

kpki l-d°npohli | on-ppmmcom,i n2-uzunlganad,4-€3l asti ki i kKci orq
5-bbr ki@yiucmk,al déceédipyinrBaipakr,ay écé el a®9kbalgul dabgaé hmg,

cDcBKYYAT
1.Kultivatorlar PRVN-2 . 5 A v D-7260BV N

2.1 .¢c.1-J sy j tzdzetsMmls d d L OH Oyd B3 ~OdzdL Oyd d o ts
sdhd dz; o .
THE DEVISE FOR DESTRUCTION OF WEEDS
Mabhir Tahir Nagiyev?
mnagiev@mail.ru
Mantig Bahadur Jafarov?
cmentig@mail.ru
Ganja State University?
Azerbaijan Technological University?
It is known that weeds a scourge of any plant, especially in fructifying vineyards. Traditionally
for destruction of weeds use herbicides which are hazardous to health of people.
In the offered device weeds are destroyed mechanically. The devise supplied with an elastic
cable, during interrow processing deduces weeds which thereby are destroyed on a surface of soil.
Keywords:vineyards, weeds, herbicides, elastic cable, destroyed.

Co=py===9

FKZKKANI N ALK McKTcBDc TcDRKSK ZAMANI GecLcCcK |
FCALKYYcTKNDc RKYAZK MODELLcKkDKRMcNKN TcTBKQKNc
Leyla Kazém gqgézé HbpDsDnova
leylahasanmath@gmail.ru
Baké D°vl] bt Universiteti

Pekbkar m¢ehondi sl ik fopal i yynbpt.i DN yeni
l ayi hpl ondiril mpsi V D konstruksiya edi | mpsi,
t okki | il b bajl édermekviagfibgu qduar Jmm¢ asien & DdDvrtde
model |l pkdiril mpsi ol madan m¢gmkegn deyi | . Bu i s
riyazi model |l pkdirmbp metodundan istifadbp bac
i roli S¢er ¢ér . B u batamegan texmakakda&l i t Dl
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m¢éhopndi sl bprin kompetensiyaya Dsasl anan pekbD.l
vbzifonin hpllindp fizik én todrisi me¢ehegm ro
Bu g¢n riyazi model | b i rmbp zbDrur inurvBu m¢ h ¢
odun mahi yybti todqi unan obyektin V D
nmaséndan i baropotdir. Onun tbodgqiqi texnol o
génda yeni mDp |l umat verir [2]. Kb miopystl Dir f
vir edir vb onlarén gbolpbocbpk inkikaf é&biriée pro
monti qi cohotdbon bl aqgpbl i ol an rivyazi I f
el real prototipa uy]j ubny ygoonl prni yvabz i o nsut riudkrtaukr
Hazér da riyazi model |l prin gurul mase é - én

el mlbprinin tiv ganunl arénén cbpbr tonl ik
i onal m¢ nasi¢bsoutllIparr dféa r. maBseél nodl

[ nbozoriyybplbrin inteqrasiyas
VD di ferensi al hesab csul |
Yy ¢ NDzDr i yyHmam-ndcdo n° zvekk irnicotba p
aibréenl dtiizviiksat ikkurmeux ani ka, el bpcb db
&Zro nbozboriyybploborlpbp qgqarkél éeqlé bl aqgpbs
Qpl bcbk m¢gtbobxbpssi s ¢-¢nsoliylani maphaolaltién door a

et mpyi bacarmaqgq son dorobocpb vacibdir Fizi ka
etmbpkl po hol i il o bajlé fpaliyynpbt y Z NDz

$
D

3 "~ >o03

e
I
a
D
I
0

O 0O wococ

X — = x <
oy
o

| né
bili klbrin mexaniki Opubi zrDDODX $ U Stedlatr ms
mbpsblbolbrin riyaziyyat vasitbpbsilbp hbpollini é -
mahi yynbt.i akajedakeéelardan ibarptdir.
rinci -fmorrmalllbakdér ma mbpr hol osidir; hpol | C
model inin qurul maséna ke-biidihpyatmor ke
mod el daxilindb mD s D | D-n iimterpretasiyd | | i d |
di r ; al énmeéek riyazi hol | il kin fizik
i s exbrakiziki mbpspol ol borin holli zaman
DKAdiril mpsi dpb mpr hopl ol prl-ovehiblymitia ®es DI
ybptcpo tohlili vb riyazi -riyazisnodelmqurumasido.y ul u K
mogrubroullomuk - model i n real vDziyybptpo adekva
kifaybt gopdpopr uyjun gbol mpdi vyi halda k.
model vasitbpsil b qoyul mu«xmondpesl odlabxniiln hh
der . -aAllaremaer motrihmdmi n i nterpretasiye
yronil on hadisbponin iyimenikib inroidreg pibnuilmb ryl
idir. MDsDI Dni no gz gpmg amé umygxwynmmne tvmb kK
icpdbp bl dbp olunan nbopticbonin keyfiyynbpti a
Bel ol i kIl b, model | pkdirmopnin idraki, Si st emyze
mbpni msonil mpsi Ki mi funksiyal aréené siyteuanaiqy ad la
yaradel masé vasitbpsi, hpom-inin riyazi bil ikl o
Model |l pbkdirmbpnin todris prosesinp daxil edi | mp
zamanda tpolpobbolborin idrak fpaliyybtinin fpall ak

_:T“CUJS_"CDC\Z

® 3P QT--X 3
coo S~ ' ®O
>SS too<a

cDCcBYYAT
jdzdzd S50 0 [ .. I LOddBsfewL ! W Iz dzH O d3j dals O c
dzj dzdzslsd o YosHGEtsktsoaCj s WL dSj ddzy j daj te
590 J[.0. [OIj®ROdUjMSt] BsHj ddJtess Odzd j
9 Ibjrdeiyd Mz e BB Y G v 208B. N A..CHDHIB dzd W .

39



Fmummi || Lider Heydbpr cliyevin anadan ol maséneén

iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

METHODOLOGY FOR PREPARING FUTURE ENGINEERS TO APPLY MATHEMATICAL
MODELING IN THEIR PROFESSIONAL ACTIVITY DURING THE TEACHING OF PHYSICS IN
HIGHER EDUCATION
Leyla Kazim Hasanova
leylahasanmath@gmail.ru
Baku State University

The modern challenges and methods for implementing both fundamental and professionally
oriented physics training for students of technical specialties using mathematical modeling are
presented. The theoretical foundations for constructing the methodology are defined, and a model
of the methodology for preparing future engineers to apply mathematical modeling in their
professional activities in the course of physics education is presented.

Keywords: competencies, mathematical modeling, technical university,methodology,

professional activity

(SnSe), . (DySe),SKSTEM ¢ RKK\NNITKcL cMAQNKT M! QAVKMc TK

M. B. Cb¥fbpbrov
C. K. H¢?’seynov
jahangirhuseynov1958@gmail.com
A.M.Allahverdiyev?
O. M. Hpbpnov
A. X. Adg®°?zpl ova
G. F. Qar’akova
Azbrbaycan Texnol ogiya Universiteti

Azbpr baycan D°viIpt Pédagoji Universite

NTE-nin i ktirakeée il b alénan maddpbpl br bpzi el e
tbpzyiqp tvib dguvarlpé ol an m¢gxtolif n°v enerji - e\
ol unur . Brup zm°rdtbeny inadi r torkgdaq aket alllobarmemiémt i |
psasénda tpolbob olunan fiziki xassbDloropl masi Riy

memkenl ¢ye onl arén todgigatl aréné x grgasolvSe® hbp mi
xal kogenidlbrinin garkel eql e tbpsirinin °yroni l
gal vanomagnit xasspbploborelnmin Wworpmoalbtiki °ypyaonagl ko

1 1 1 1 1 ITlI K
500 540 580 620
22

-1

(@)

'k b k(Sn$e)(DySe)pr i nti |l pri nkn
mptininrt eamEeE&k®D261j260,041

SnSe—DySe si stemi ndbpki gar kel eql e Dl aqbp di ferer
K¢alarénen difraksiyasé (XRD), mi krostruktur an
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séxl é] én atreyidrmin dsulilf adp etmbopklbo tbodqiq edil mi
kvazibinar (Infe)pl.@evSmnbbdbnk mbphlull aré regionunda &
negmunbolborin qgalvanomaqgnit xassblobri tbodqgiq edil
Sabit coroyan madgnimi nd aflEai@ide mper at ur interval

el ektrik (af,Hail 1 i cifsiapliéni s bi ma q n(iAg/ oIt ¢l g-agvli nmgpktdi ¢ r
Topcr ¢bol brdp yol-dorer-magyreobxpta 4, 2%
(SnSe),_.(Dv5e),. bbpr k mpo hl ulxl=00E2 ndmx=002t or ki bl pr b u

ne munboplm¢égkdabh i d b ol unan maqgni t méeqgqavi mptinion t e

edi | miHodi ri ki neg munbodb temperaturun
arteme i I b maqni t nDr/r vvi mot i artaran
mak si mumdan Kke-di kdbpn wspnra azal éer. Magr®. t
mé¢qgavi mbpt i ©z¢é¢negn makifsi mum gi ymbpt i D
(S5nSe)geq(DvSe)got D ki bl i negmupodbp 320 K

temperaturda, (5nSe)qse(Dy5e)gaz 5
negmunbpsi ndb i SD 380 K t ér
Magnit m¢gqgavi mpt i x = ntilordpb
T=420 K, x=0ri0dtitlboKkdt ]I [

temperaturda maqgni t arpsi ni
m¢sbbotdon moffiyp doyi Qi 100 120

Qrafi klprdon g°r ¢nBwyvl \Rdi mi - i/b 1 H,10° (Er)
el ementinin migdar é ar tie % VD
i nver si ya n°qtosinbo uyj \ yL'lvaré
temperatur oblast én a t or osft D rsi 4
torkibdb magqni t m¢ qavl db
olunmasé& VvbD onun qgiymbfi » mas é
todqgi g ol unan négmunbn®mn enernet 70na
gurulukunun m¢rokkpob ol kpk. 2. («(®ySBeo)r i ntilori oy
yockdakéyécéelarén mePvcudl Megawimin sahpo intensi [ 2]

Al énainconlpotr i n anal @€z v=105-75=0051@~=01;3-=0, 0.
Drintiloborin gi smbn kompensasiya ol unmuck
materiallar ol dujunu s°yl pbombybp i mkan verir. N
konsentrasiya °z¢ngén doy muk hal éna -ater. H
i karpopsinin madboytopdobtibyi KmbDS i kristall arda y ¢
mexanizminin dbyi KmDSI il b bajledér.

Hor i ki né¢ munbpbpddd TrrdkaOBi4db0 oKl unan anomal dp
eht mal ki, y¢c¢kdakéeyéceélarén spopil mbpb mexnami zn
é - ¢ n hbpr i Ki nemMunbodb X¢SUusi el ektrikke-iriec
yé¢kdakéyeceéel ar én yeéer ekl ¢yéengeégn temperatur ase
mexani zmi aracktdenel wéektdémper &tur I nterwval én
mbpr kpzl pr3drbdonKk i nfterval énda isbp kristal gof D
ocsteéenl ¢k tokkil etdiyi m¢epbyyonlokdiri |l mi kdir.

Akaj é t e mp &SnSa)t_uPwiel, Ssi steminin bir Sér a
(x = 0005001 vpD002)y magnit sahbpemiamabot mongfgiavi mbot i me¢ K i
Se-il mik torkiblor g,-g,ﬁf(Hr}lladél@Idéd]lnanrénmétnicupﬂan
gurul muk vb tohl il apar el mexkxdeéer .

M¢pyybn edi |l mikdir Ki, maqni t sahbpsinin i
m¢egvi mbpti mbp nf i ol ur vD intensivliyins0&rtmas

41



Fmummi || Lider Heydbpr cliyevin anadan ol maséneén

iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

temperarurda 6.2 -107sm™ %0 | an ( 9.200%em (" 3) n¢emunbl brdbp mev

&)/} (H) m¢gsbbpt giymbptpop ke-id m¢gkahi doneldoddo .
Hol Il sabitininT mdldsdt mmpieymbtuuirun yaxén bptrafeénd
akgar zonaseé@ pl agolondirilir [ 3] . Mpbnf i ma
negmunpol ordbp Hol | pmsal éné maksi mum qratylandat al d
ybni akgar ke-iriciliyinin ¢stegnl ¢k tokkil et
sahbpl bprdpop sahbpo intensivl[\flwifﬁaisrélqi},/EnDtdioryimra &ra
gestorir. Bununl a bel b, flaknd ki magryimta hahes if
forqli gi ymoptlborindp bldbp edilir vb maqgnit m
m¢tl bpg qi ybpt i azalaraq i1 kKarbni m¢sbbobto dbyi K
Sahp intensivliyindbpn aséelé& olaraq maqni't
olunan nmunbplbordbp a-€&q sipinbp malik NTE akqar
de¢zeél ¢Ké¢ i I b Dl agpdardeér . Akaj é temperatur i
|l okall akdér él mék spinlor ni zaml é de¢zeél ¢ KD m
sbplpmpsinbp sbpbbob olur ki, bu da m¢gavimbptin az
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MAGNETIC RESISTANCE IN SYSTEM ALLOYS (SnSe),_.(DySe),
MBJafarovli
ClHuseynov]
jahangirhuseynov1958@gmail.com
AMAI | ahverdiyev]
OMHasanov]
AKh. Adgozal oval]
G.F.Garashova]
Azerbaijan Technol ogi cal Universityld
Azerbaijan State Pedagogical University]

Samples of (snSe),_.(DySe), in the solid solution region were obtained, their

galvanomagnetic properties were studied and the dependence of magnetoresistance on
temperature and magnetic field strength was analyzed. A change in the scattering
mechanism of charge carriers with a change in the sign of magnetoresistance at a certain
temperature, its large value indicates the presence of a second type of charge carriers in
the studied samples.

Keywords: solid solutions, charge carriers, galvanomagnetic properties,
magnetoresistance, scattering mechanisms, inversion point.
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SnSeiThSe Bc RK McHLULLARI NDA STRUKTUR, TERMOEL
RADKASKYA TcSKRLcRKNKN KOMPLEKS TcDQKQK
M. B. Cbfbrov
T. A. Cpfbprov
C. K. H¢ggeynov
jahangirhuseynov1958@gmail.com
A.M.Allahverdiyev?
Az b r taa Vexnologiya Universiteti’

Azbprbaycan D°vIipbpt Pédaqoj i Universite
SnSe-d b nadir torpagq el ement!|l bprinin ( NTE) D
doyi kdi rir V D materialén Atomi zl opnmbsi o1 ef fe
TbhSe Ssi stemi ntdoor pagdiel ement |l prinin i Ktirake
mphlull arén al énmasé vbD tbodqi qi el mi vD prak
pDsasl e yarémke-iriciIDrdD Tbh atomlaré i1l b qi
mbphl ull adi Bmnkezomrl ar én termoged)ekitmsi;ikrivmorramin’
X¢susiyyptlori °yronil mi

ndb DTA, rent gen

O =

[
SnSeiTbSe sisteminin tbpD
analiz (MSA), mikro sbrt k v D s EPerkifEimer’STA mp | b
6000 ci h&méhidtai, ndND 20 ml / san axén s¢grpti vD 5
ke-iril mikdir. Rentgen difraksiya dnoeall.b4p6 Ri g
i) aparde=lOnBedkA, i2nt er val énda@ nsn@E«kdten . o rISod vy dmw r 4 lo
JSM6610-LV skan edbpn el ektron mikroskopu il b tbdc
N¢e¢munplbor 1. 25k MaVmemieoyi F2000® O 6.RMradNidzada
K¢alandeér él mékder . k¢al anmadan 24 saat son
kompensasiya méa®@@uKitem@B®r at ur interval énda °
toxminbon 4.6% tokkil etmikdir.

DTA nNboticolborinbog UDe alB(@xnQ 4) Tbb Bmk mbphl ul | a
negmunpbol br ¢-¢n yé¢kspbpk temperatur sahtermikmkdpbo bor

m¢Kahi dbp olunur. csas ter miKki parametrl bpbr g°s
temperatur u, hom dbp faza ke-idi ent al pi yaseé
analizl bri b¢egtéen negmunbpl ordbp or toaoruomuijku n®n Sep
gat gés éemniecnl rjené gi smbn DVDZ et mpsi nbpticobs
doyi Kmpldpsrg reyxX m | pri yaratdéjéene g°storir. SE

hamar (iR5 @mpb vbD y¢s¢ksbk homogen ol gdfuif umary | anon
mi krorelyefl oD xarakterizbo olunduj unu akkar

el ementl borinin méevcudlnuijrunnsasosdagapgouphkir Th
gestorir.

[3'db tbogdim olunan ikdbp Br ig@dkTnbe (Dec@ux uOi 0D
boprk mbphluldakmbisatsal lkarnéent i360 Kgempeaaturirida distematik T =
Kbpkildp todgiq edil mikdir. M¢pyybon edi |l mi kdi
ke-iriciliyi, Hal-4i , omsat iél,i kt ek enDIEHIQz ¢ kd gk ey
konsentrasiyasé vD y¢regkl ¢yenop opmiyypotli tbsi

SnSe bpsasl é& bbork mbohlullarda Tb migdareée ar:
kpkildpop azalér (0 O x O 0. Gdoo2n moll 2.8% QYhktkerr)v.a | |
davr aSnék onl ar gnéeom | &abg i I b DVDZ ol unmase not
yaranmasé il DD izah edilir. 0.002 < x < 0.0
Seebeck Dmsal @énén i kari328 o @V dpdbr bari-tp)e,r i bu
ke-irioth pkdkeniriciliybp ke-idi gestorir. Bu
zonaséna dojru S¢r éKmMDS I V D Thb akgar |l anmas
spviyypblbrinin formalakmaseé il b blaqgpl pimdi ril
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monfimopgl pri stabillbokir ki, bu dtai pe)l elke riomil
formal akdejéné vb donor hallarénén qi smbn doy

Daha y¢ksbpk Tb konsentrasiyalarénda (0.02
modul unun topdricpahi dpal onlag @gulrSnesg Ko rkn mbo hl ul
termoel ektri k oxégsad ainynamtéethp 8ipMoad WwWdul muk doza
otagq temperaturunda tbodqiq edilmikdir (kbpokil

ti pindopn g¢cl ¢ aséleléeq g°storir.
ptip torkiblbpor ¢-¢n (X-mMONdOtO®M1)xaB @R eas @lai
Seebeck bpmsalé doza il b arter, maksi muma - at
toxmi non +d#o2n0 DOVA K5 Mrdadd2p Ovd Kpr art ér, daha
azal ma m¢kKkahidbp ol unur . Oxkar davranék x = 0.0
OVidkon +28H @W/MWr). Bu hal «k¢alanma nbpticbpsi
defektl ori il o bplagolondirilir; bu defektl bor
Yéksbpk dozal arda defektlpoprin doymai refdz«ltmawve
spbbob ol ur. Bu davranék K¢ alktanmaSniSep ¢mogdni fxiakraz
i p (x O 0.01) isbp Seebeck b
zal ér. Konik®7edtp iid 7 2ar &,/ KxS = x
Kk = 0. 0DXH0-danid®6i €V /dkoy i-imni r . |
e konsentrasiyasénén arttlmars é
don spbopil mbnin g¢cl bpnmbsi Il b i zah ol u

i dpyinkkefri db m¢kahi dbp ol unmur .
Ni sbi dasisd | (SED) — So)/Seanal i zi gtspomigmukb)] bpp ¢
komi yypt m¢sbpt d5% doywwmmxai abpaqgd4dsonradan doym

* - - —— .
:S_‘* 400 - QO 0.06
S0 e ey % 0.04
E’":oo- — g
;g 100 e oo = 0.00 1
% o el B I Y2
e v
© 100 2 -0.04 1
o &
& 200 = -0.06 1
= - - - > b —e—2
300 —e—e—e@——o—— P 008
" 6o 1 z 3 4 5 6 0 i 3 3 4 5 6
Absorbed dose, D (Mrad) Absorbed dose, D (Mrad)
kp ki | 1. Seebck bmsalénén a) vbD onun nishbi

(kpkiltilpp)n¢gmunpl pr ¢ - ¢n i is/ibB%-mbD D idg@®/GID) mp t |
asél élerpetgdyrivop akajédaké kvadratik funksiy
AS/So(D) ® aD* + bD + c.

Buyanakma hpom i lklkimpedetektya effektini, hbom
doy ma V D gécl pnmi K sppi |l mpb prosesl|l brini n oD
Tbh SshSe bbobrk mphlullarénda «k¢galanma i1 b indu
analitik gnsvzurig-yn pfbektiv -Dr-ivo tbogdim e
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COMPREHENSIVE STUDY OF STRUCTURAL, THERMOELECTRIC, AND RADIATION
EFFECTS IN SNSET TBSE SOLID SOLUTIONS

M.B.Jafarov?

TAJafarov]

JIHuseynov)]

[ahangirhuseynov1958@gmail.com
A. M. All ahverdiyev]
Azerbaijan Technol ogi cal Uni versity
Azerbaijan State Pedagogi cal Uni vers
This study presents a comprehensive investigation of the effects of terbium (Tb)
doping on the structural, thermoelectric, and radiation properties of SnSe-based
semiconductors. Tb 8 S e (78.05xsoli@ solutions were synthesized under vacuum
and characterized using DTA, XRD, and SEM techniques. The results show that Tb
incorporation preserves the orthorhombic SnSe structure while introducing slight lattice
distortions and reducing thermal stability. Thermoelectric measurements reveal a decrease
in the Seebeck coefficient with increasing Tb content and a pin conductivity transition
within a narrow ¢ onc eimatiatient thedSeebeckacoeffieent exhibite r 9
conductivity-type-dependent behavior.
Keywords: rare earth elements, Seebeck coefficient, gamma irradiation, phase

transition, XRD, DTA, SEM analysis, radiation effects.
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A.Y. HbDmZpyeva
X. T. Hps*pnova
A.c. Hpdpbnov
Azbrbaycan Texnol ogiya Universiteti
FHN Akadémyaseé

Azbrbaycan D°vlI bt Pédaqoji Uni versit
BakévIDBt UnY versiteti
Gbpncpbp D°vIibpt ® Universiteti
Son vaxtlar °I| - ¢:;-Bpopoyl edakfaookanénojdetobprtibi
verpbon kinetik hadisbplborin °yronilmbpsinbp diggnpt
bu sistemibridadksbnkebrin b°y¢k hbcmli kristallar
Diggnpt mbpr kbpzindbp ol an mbsbolblbordon biri do kv
tbosirinin todqgiqidir. Qeyd edbk Kil,- ¢dllge b k-t wipk 1
°l -¢l ¢ kristallara, hom dp kvant =-uxuruna aid b
Dielektrik funksiyaneén meydana gbol di yi KDrait
pmbl b gbl mbpsi mexani zmloori me¢extol i fdir.
| mu mi hat dakel a B elkksikiytensvéyi Ei | b pl agpl ondirpn a
tenzor integralé varder.

D, (rt)= fti dff e, (brt, 0 )E (i) (D)
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Burada e( @ it enzor funksiktarsiek ofl wrbk s infiaptl @d i ader .
tzaman anénda vyayeélan elektromaqgni't sahbDsi b¢t
m¢ehitin bpks reaksiyasédér (bakga sD,@lt)eni npoyloynar
Si stemin Dks reaksiyaséneén sahbpdbn aseéel ed éj e
relaksasiya m¢gddptindbpn asél éder . Pron % qatrop ziarsd ok
gi ytmp f pz anf@m® qggtopnskiun d b K i sahbpsindbpn asel edeér . K
gonku oblastlaréndan m¢hitpo gbol bn yg,kI(Da)z'errDci
elektrik sahpel eatapkaegekée Bu el ektri k sahbpsi N
l okall &g da bir o q-o¢ipm artxmemdidael b rAtdmitlo nf unksi

azal eéer.
Burada kvant mpfektnonmdpobgazZzenax meikeleektri k fun
e(a) =1 M.(q) (0.q) (1)
BuradaP(O,q)-ponarizasiyaoperatoruolubaKa]édakékir
P(0a) =¥ (Y2 & @

(q)—elektron—elektron garkél eql é pEsetektnomaarrdr
sl efd()Ferml payl anma funksiyaséedeéer .

Paraboli k potensiallé kvant -uxurunda kvazi
dalja funksiyasé|[ 10] akajéedakée kimi toyin edil:@
nk)?

e, =(N ™M Hn gy(qi ®3)
2m
. 1 .. .
/N,M,k(x’y’z)zfé/M(gbé()) (4)
1 1 e, &X

Jn(X)= Q=——e"" H, (5)
) JorR V2N R
_ 1 oal R, a4y

=— 8 e Hy 6

X o NET ﬁ (6)

Burada R)= Hy, Xn,%-lw]%- Er mit pol i nom
(; =
{NMkeIektronun hal éné m¢pyybpn edbpn kvant bpDdbc
MpDf t il Oz oxu ¢zrpb yo°npol mi kdir . Spth séxl|l é]j énén
r(&:zl%_—gm-k J2m(e-h ¥ @)
pue k' 7
: . 1 [2m -
Polyarizasiya opePr(Qeer|a—R{hchyal aréeq (8
P\ kT %
Burada F ,(#)-Fer mi i ki Botpmambkabit, # i gptiril mik kimybpvi pot

2

& _f () /, ()

Elektron-e | ekt ron qar kél &ql eMg(o)s -y didi,i s Qe | e men

D)
=
1
—
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Akajéda fbporz edirik ki, NEM ®@an 6KQvart&Outal mirti n
yerinbp yazsaq VD yerr”li-r”zdfoyrlk”-lz-olﬁﬂ (l0)b ke- sbpDKk:

1 & X+y 0O
B . 5o o EXPai0Z- R 6
VDRADYi KDNni ¢zrop nge(e;])q:—a—el—zl— e—qir
PRIL CLoo r
2
Axér énceée i=r=t g gpbal da g &b ks(°bza kb mpftilin makr osko

doyi Kbni nbp g°r%_?i%(_iﬂ_qdz=ag|§)(qd)3aﬁ) : (12)
S+ YR A7

BuradaZKO(qxzﬂ,Z)-ikinci n°v modifikasiya olunmuk Besse

Pol yar koordina'alénaKbkli;nk nataqmam gqamma funks
& rz2 0 3

rPXpae 2R I&(qr)rdr -R0e2 %)qu (13)

BuradaG(O,x)lnatamam Qa mma funksiyadér.
Buradan elektron-e | ekt ron qarkéléegl éelemsehntingnsgmaanali

1
Mee(q)——exp%quﬁ 830§q2F§ (14)
(14) vb (8) |fadDIDr|n| (1)d¢gsturunda yerinb
2m o) 0
E(Q)=1+—,/ i IR § %Dq & (1o (15)
2
AXér éncé |fadDan elektronlarén kvant mpf ti

ekranl akmané hesabl amaqg ol ar .

DIELECTRIC FUNCTION OF A QUANTUM WIRE WITH PARABOLIC POTENTIAL
MBJafarovli
Kh.hAHasanov]
JIJHuseynovj
jahangirhuseynov1958@gmail.com
V.V.Dadashova*
A.Y.Hamzayeva®
Kh.T.Hasanova*
A.A.Hasanov*
Azerbaijan Technological UniversityT
Academy of the Ministry of Emergency Situations?
Azerbaijan State Pedagogical University?3
Baku State University*
Ganja State University®
The dielectric function of the electron gas in one-dimensional nanostructures has
been studied with respect to temporal and spatial dispersion. For the first time, the
screening of the scattering potential in a gquantum wire has been considered, and
analytical expressions for the dielectric function have been obtained.
Keywords: nanostructure, dielectric function, quantum wire, matrix element of
electroni electron interaction, polarization operator, oscillator length.
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Sami r p qReERUriyeva
Azbprbaycan Texnol ogiya
Ferroelektri k materiall ar y¢ksbpk
sahbpsi yaratmaq qabiliyybtinbp-emaektkdlr r r
horokoptiniromse¢erygteknopndej él maséné optimall a é
Nbpticbpdb, akkumul yatorun X¢Susi enerji ge°stor
ferroelektrik gatl ar én separator V D y a el ektr

t phkpsi zl i yi yaxkélakdéra bilobr.
Ekspertlorin hesabl amal aréna g°r b, hazeéer keé i
400-500 i |, neft vbp qaz ehtiyatlaré i sbD cDmi bir
Hazér da m° vcud ol an ciddi ekol gyiat pvabli ¢ ml
i stehsaledeéer cnbonbvVvi texnol ogiyadan i stifadbp e
vbD ya daha - o0x batareya), el ektrik m¢éhporri kin
m¢ h b i kinin °z¢gnegn vb hbobbkkgtigni mexyonzedemet
) i ba
[ n D

Uni versiteti
di el ektrik

t Bor Rpdi
| Kdér a \

rotdir. Batareyal arén enerj.i tut umu
gliyyat vasitol bpri ¢-¢h gésa mbpsafop
|l ar én g utriankl doékrdéil rmars. éYnuéx a r- énd a g° st Dr i
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Dmiz alternativ innovativ tex oglya
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INCREASING THE ENERGY DENSITY OF PASSENGER CAR BATTERIES USING
FERROELECTRIC MATERIALS
Zakir Jabrayil Khalafov
Razil Tofig Mirzayev
razil-mirze@mail.ru
Samira Rafig Nuriyeva
Azerbaijan Technological University

The development of lightweight vehicles (electric cars, unmanned aerial vehicles, and
lightweight industrial vehicles) in modern times requires the creation of battery systems with high
energy density. Increasing energy density allows not only to increase the range of vehicles, but
also to reduce the total mass and improve energy efficiency. In this regard, the application of
ferroelectric materials in battery technologies is considered a promising direction.

Ferroelectric materials have a high dielectric constant, electric polarization, and the ability to
create an internal electric field. These properties can accelerate the movement of ions at the
electrode-electrolyte interface, optimize charge accumulation, and reduce internal resistance. As a
result, the specific energy index and power density of the battery increase. In addition, the use of
ferroelectric layers as separators or electrode coatings can improve thermal stability and safety.

Keywords: ferroelectric, electricity, battery, energy

C==p===9

ALTERNAENKEWR MK NBc L ANKKK Z KISKSLARI
Zprdan Spmbpd ojlu Spmbdov
Zakir Cbpbrayél ojlu Xbplbfov
Samirp Rafig qezé Nuriyeva
s.nuriyeva@atu.edu.az
Azbprbaycan Texnologiya Universitetd.i

Enerji c D midy y pvtbi nt eixgntoil sog i i nki kaf énén bDsas :
(neft, gaz, K°mg¢r) yanma prosesinb Dsasl aneér
sbpbbopbdbpn alternativ vbp ya bbrpa olunan enerji m

Alternativ ene r j i mbpnhnbbol brinin bsas csteéenl ¢gyeée onl ar
ekol oj i cohptdbn daha tohl ¢kbpsi z ol maseéedeér . E
fundament al ganunl aréena s°ykbpnir.

Bu mbobnbbpbl bordbon biri g¢é¢nNDK engnjt s kdibkinGpa s e
Yerp- at ér . Bu kK¢al anma htev abntr X aort aokntuenr | ei nolélo tpyinvs i a Kk
olunur:

E=h

burada

hi Plank sabiti,(h=6,63- 107**C- san)

Tk¢galanmanén tezliyidir.

B u prinsiop MakonPliamK i t sreo feil md, K kvant NDzOD
nbozboriyybonin totbiglorifidso547]biri fotoeffekt had

Fotovoltaik panellbrin i kK prinsiapi xari ci f o
Eynkteyn torpbofindbpn inlomibpkdi cohptdbon i zah ed

Yarémke-iricidp f ofidoenkuink ecn¢etr¢j iysar aedéeerktvmnel e
gol i r.

Gé¢nbkK panelinin gécyg:

P =Ul
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Somorpolilik i sb:
_FZLELE
T — ——
Py axil
Al ternativ enerji mobnbbol orindbopn klavai k¢govl bk bbp
kineti k enerjisinbp bpsasl anér.
Kinetik eneriji: )
K¢l bk turbininin orta g¢ceé¢ tbpbqribbn:
F‘%pAJE
burada:
pihavanén seéexl éj] e,
Aiganadl arén bBeppeée¢rdegye sa
Vike¢gl bpyin s¢grotidir.
Bu sistemlbpr klassik mexani ka vih2salelr odi nami k:

Su elektrik stansiyalarénda suyun potensi al
enerjisinbp -evrilir.
Potensial eneriji:
E, =mgh
burada:hi suyun h¢gndegrl ¢k forqgidir.
Turbinlbrén iKi el ektromaqgni t induksiya qganu
torofindopn Kdxé2] edi | mi kdi r .

Al ternatiyv ener ji mopnbpbl brino mi s al Geot e
olar.Geotermal ener j i Yer daxilindbki i stilik enerji
par-alanma vbo il kin planetar istilik nbpticbpsind

Kstilik m¢ghprriklorinin somorolilivyi:

n=1-2

Bu ifadbp Sadi Carno vb Kleawez i méx teemronfoidmdmmi
ganunu il b bolagpoplidir.

Bioenerji L ZVi maddpl bprin yanmasé vbD ya bioki

Yanma reaksiyal arénda enerji mol ekul yar rabi
Bu proseslbpor tearrmokilmyad zeaanwerdli | ir.

Npt iAlpt.ernativ enerji mbpnbpolori fizikanén fun
joi sistemlbrinin gbplbcbyini formal akdér ér .
oenerjidbp kl assi k mepx aneirkneo,d igneaonti ekramapls aesn errojl

Dayanéqgléeé inkikaf strategiyalarénda alternat
do texnol oj i baxémdan prioritet istiqgambpt ol ar a

c Dc BYAT
.cliyev, | mumi011/586zi ka kur su, Bake
. CopfADjrowe Q. Fi.zi k2825k485r su, Bak é
. Xplbfov,S. R. Nuriyeva, Fi zi2026,81®n | aboratoriy

PHYSICAL FOUNDATIONS OF ALTERNATIVE ENERGY SOURCES
Zardan Samad oglu Samadov
Zakir Jabrayil oglu Khalafov
Samira Rafig gizi Nuriyeva
s.nuriveva@atu.edu.az
Azerbaijan University of Technology

Alternative energy sources are of particular importance in modern times in terms of energy
security, environmental stability and sustainable development. Against the background of global
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climate change and depletion of traditional fuel resources, the development of renewable energy
technologies has become a priority. This article analyzes the physical foundations of alternative
energy sources - solar, wind, hydropower, geothermal and bioenergy. The mechanism of operation
of each type of energy is explained on the basis of the laws of electromagnetism, thermodynamics,
guantum mechanics and mechanics. At the same time, the efficiency of energy conversion, power
calculations and the prospects of modern technologies are investigated from a scientific point of
view. The article covers not only theoretical knowledge, but also applied aspects.

Keywords: Alternative energy, solar energy, wind energy, hydropower, geothermal energy,
bioenergy, photovoltaic effect, energy conversion, thermodynamics, electromagnetism.
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FUNDAMENTAL SCIENCE AND INNOVATIVE TECHNOLOGIES: INTERACTION
MECHANISMS AND CHALLENGES OF THE 21ST CENTURY.
Manapbay Makhambet Bolatuly?!
mahanbetmanapbaj2@gmail.com
Abdullaeva Ainur Askarovna?
1st year student of the educational program "Industrial Robotics"
Almaty Technological University?!

Azerbaijan Technological University?

Introduction The relevance of the study is driven by a radical change in the ontological
obligations and social role of science during the transition to the post-industrial stage of
development. In the "knowledge society," science is transforming into a direct productive force,
blurring the boundaries between theoretical search and technological design. Modern science
operates in the mode of "technoscience,” where the cognition of nature is inseparable from its
instrumental transformation.

Conceptual Framework: Fundamental and Applied Science According to the
methodological structure, fundamental science is oriented towards Truth as an intrinsic value,
while applied science seeks practical Utility. The process of scientific knowledge genesis
includes four stages: empirical, non-fundamental theoretical, speculative, and fundamental
theoretical.

The Phenomenon of "Technoscience" and XXI Century Challenges Modern
"technoscience" represents a symbiosis: the "technologization" of fundamental research and
the "theoretization" of applied development. A special form of this unity is NBIC-convergence
(nano-bio-info-cogno), where interdisciplinary boundaries vanish. The main challenge lies in
the transformation of science into a commodity, where the criterion of Truth is replaced by the
criterion of efficiency.

Analysis of Interaction Models The evolution of interactions can be represented
through models described by E.A. Mamchur:

Linear model (F. Bacon):Pur e science Y applied devel

Market model (A. Smith): Market needs as the primary driver.

Chain model: Design-led process where science is an external resource. An integrative
model is "Pasteur's Quadrant” by D. Stokes, which identifies research that simultaneously
seeks fundamental truth and practical utility.

The Role of Business and State Business is a key actor in innovation. The
entrepreneur is a subject with the "mental capacity” to find "errors" in the market situation. In
the era of "Big Science," the state must maintain balance, preventing the total displacement of
fundamental search by short-term market interests.

Modern Requirements for the Researcher Innovative economy dictates a transition to
the principle of "from actions to knowledge." A modern scientist must possess convergent
competencies: economic, legal (intellectual property), and managerial. Statistics confirm high
risks: only 9% of ideas reach mass production, highlighting the need for management tools.
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Conclusion Despite the trend of commercialization, fundamental science remains the
ontological foundation of progress. A sustainable innovative breakthrough is possible only by
maintaining the dialectical unity between the search for Truth and technological efficiency.
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1.Volkov V. L. Innovative approach in scientific research // Fundamental research. 2008. No. 9. P.
701 71.
2 Klistorin V. I. Fundamental science, technological innovations and business. A brief history of
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This article problematizes the transformation of the epistemological status of scientific
knowledge in the 21st century and the mechanisms of its convergence into the phenomenon of
"technoscience." A critical analysis of the dichotomy between fundamental and applied knowledge
is conducted within the context of the post-industrial "knowledge society." The author explores the
dialectics of the "applicabilization" of scientific inquiry, considering the risks of replacing the
classical ideal of Truth with criteria of pragmatic efficiency and economic profitability. Special
attention is paid to the deconstruction of interaction models between science and the industrial
sector 8 from Francis Bacon's linear schemes to "Pasteur's Quadrant." Based on an analysis of
the NBIC-convergence concept and the role of the entrepreneur as a cognitive agent, requirements
for the modern researcher are formulated. The goal of the work is to substantiate the necessity of
maintaining a balance between fundamental search and commercialization to ensure sustainable
technological progress.

Keywords: fundamental science, applied research, technoscience, innovation, Pasteur's
Quadrant, commercialization, NBIC-convergence, applicabilization, epistemological status,

technologization
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Ksanl éq tari xi tobi i ehtiyatlara olan daim
pvbz olunmasé vbpD onlarén daha intensiv 1istisma
i nki kaf é ekol oj i KDraitin m¢tl bq viDi teamt ikomhil
gi ymbptlondiril mbpsini tolob edir. Sosi al Ssistem
Kpraitin pozul maséna vb bptraf me¢ghitin keyfiyynbpt

Ekol ogiyada geofizi ki tpodgi gabol at psidot emi t 0 & d
asélée ol ar algi rdipyilkmngahmke&l eql & bl agopdbp ol an gec
tutulur. EK ol ogi yada bpsasbn el ektrik, seysmik, gr avi
met odl ar eéndan Busisttignidm bpodasnéurée todgi gat prosesi
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edi | mi K mor hol ol bpr o V D yarémmbpr hpl ol bproo bol
strukturl akdérél masé vb mbrhol ol br iozro tokkil
uzun il I bpr mmZkngego akoi waltacr ¢bbybp bsasl anér [ 3,
Geofi zi ki met odl arén kompl eks «kbpkildbp tbtbigqg
e-¢n -dqazftfiliz, K% mg¢r m¢i¢hondis geofizi kasé v
ekol oj i geofi zidkiar ¢wop nb wrpa dkae -gpadfii zi ki ssul l ar
tbpdgigat metodlarée ilpbp séx Dbplagbpdpbp istifadbp ol
obyektl bpri haggénda daha doljun vbpD etibarl é mpbl
Kompl eks ekdgeghtkakEntpbpsas mbgsbpdi geoekol o}
plavbp ol araq keyfiyybpt vb kobomiyybt g°storicilor
haggeénda mbpl umat | ar én dogi@ddfyiimiiki vomet @achl aj &€ m
akajkeedlaar der
1. cldp olunan informasiyanén b°y¢k hboecmli vb -
2. Yer sbpthinp -éxmayan obyektloborin dolayeée ¢sul
3. Fizi ki sahbplbr haggénda obyektiv mbplumatl ar é
4. Ni sbopton akajé maliyybt vb y¢ksbpk mobhsul dar |
Ekol oji tbodqiqgatlarda istifadbp olunan Dsas ge:
Ekoloji tbodgiqgatlarda aka]j édakeé bDsas geofi zik
El ektri k médrodk @amr@esinin tobi.i VD ya S¢ni yar .
°yrpbonil mplsamér .osBals met odl ar yeralté strukturlar
m¢eDyybn etmbpyb i mkan verir.
Seysmik metodlar T S ¢ ni KDkil db yaradel an el astik d
X¢susiyybptlorini °yronir. Bu hisasguglélnadra smypd wrmaar évre
Qravimetrik metodlar i Yer cazibbp qg¢vvbDsi sahbpsinin Xx¢s

met odl ar séxl éq fborqgqlborinp bpsaslanaraq yeralteée
Magnitometrik metodlar i Yer k¢rposinindmagnidioysahiesi kil pr
maqgnit X¢gsusiyybpbtloprinbp gerp s¢gxurlarén forqglobon
Geotermik metodlari Yer daxi |l indbp temperatur sahbsini.
met odl ar hbom tobii, hom dbp s¢nir. i stilik sahbpl obr
N¢evbD metioddwom é-evril mpl bori Zamané bak verobn
K¢al anmasénén maddpbo il b qarkéleéeqgleée tosirinin r
tpr ki bi VD strukturunun °yrponilmbpsindbp m¢ghegm ro
cn -o0ox t bt lkongret métadhaa n
Ekoloji tbdgigatlarda daha genik istifadbp ol
kaqul i el ekt el Rktzrooprl mdialktiokamatafl iyramm n mé K potens
met odu i I D zondl ama, rezistikvimegaviiympt ( U ynun° |
séndéerél mék daljalar ¢sulu il b s epyksiniik, k pprefnieyt yr:
radiometrik karotaj
Topdqgigat mbor hpl ol pri vD tpbtbiqg sahbl bri
Geofizi ki tbodgigatl ar én nN®°ve¢ VD sSe-asléonndamet
é | er KIl'kin mbprhpolbodbp adbptobon Dbrazinin ¢mumi
ar er . Bu mbprhpol b potensi al anomaliyal arén m
Daha sonra avtomobil, piyada vbD quyudaxXiilri. (Bku
rombpl umatl!l ar Dsasénda se-i |l mik anomaliyal ar é
storiciloborini m¢ebDyybnl pkdirmbpk mbqgsbpdi dakéyeé
Ekosi steml bprdbpo bak verpbn dpoyikikIliklIlor Dsas
| arzéi mllpmi ron Knsan fpaliyybtinin artmasé r
l eq pozulur, enerji axeénlarénéen istigambpt.i
r Fizi ki baxémdan bu, a-€eqg sistemtkl mk ek
| mpsi pr ospetsilmali nhal ayegbl mbpsi il b xarakt e
stemlbrin gorunmasée - ¢én tobi i prosesl!| br i
| ar bpsasénda qiymbptlondirilmbpli wvb idarpbp o
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Bel bl i kIl b tbodqgiqgatén nboti cbodkadahaol caalajgu ne k ozl ysd |
etibarl é& el mi fiziviboi btup sdoav vek olyoagriaynaénrén qgor unm
spomDr DI i i stifadbpsi vbD ekol oj i risklorin azal de

cDcBKYYAT

1.AAQuliyevKsti |l i k vbp k¢t pBakl@adiAIDNAI 2010280y 3y lad @i,
2.cliyev, S.H. Kstilik ©°tg¢grél mpsi NDzDriyynbpsi
3. H¢seynov, R. c. Kstili k vxrkgtylad em¢ RaOdLi8l, b #4i1l.2 B

Ar 2dz dzj s jIste v s j f dzs o u Gy I tisty Boog FOARD195 .

MAIN GEOPHYSICAL METHODS FOR STUDYING ECOSYSTEMS
Sayyara Pasha Isgenderovat
Zergelam Nazim Huseyinova?
Ganja State University?
Azerbaijan Technological University?

Human activity disrupts the system of energy flows and matter cycles in ecosystems, leading
to a decrease in their physical equilibrium and stability. Intensive exploitation of natural resources
results in inefficiencies in energy and mass exchange processes. The article examines issues
related to ecosystem conservation based on physical laws, including the necessity of considering
energy balance and matter cycling.

Keywords:matter cycle, energy balance, ecosystem, physical equilibrium, nuclear
methods, ecological conditions, geophysical methods

C=py===9

FKZKKANI N DKGc R KXTKSAS FcNLcRK KLc KNTECQ
Samirp Kamandir yézé R¢stbDmova
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Tohsil sisteminin inkikaf mbr hbol psi ol an il
edpbn mpr hBu pziadnam. onun fobordi gabiliyybtlorin
KDraitin yar adél fhja sMo h an¢ nbkug n db ax € md a n t ophsi l
KDxsiyybpty°n¢egml ¢l ¢k, Kagirdy°n¢gml ¢l ¢k, nboticpo
prinsipIDrankiBbheainadkeyfinytini yéekspl tm
fonnin mbzmunu, tbplim strategiyasé vD qiymbpt
sbpnpoddir Mbhz bu n°qteyi nbozbordbon tobohsil S i
noyi ?, nNmegnp %Z,n"? sual éna cavabe axtareb tapr
sisteminin bakléca meyaré tbhsialanlara nbpyi
°yrpotmbliyik tblim strategiyaseénda ND ¢-¢N
d¢zgen qurakltmasmadae tolbob edir [2].

Fonl prarasé bplaqgbp bpldbp olunan informasiyaneé
funksiyanén da yerinpo yetiril mpsindb X¢éSUSI
vasitbpsil o gonawyr éf phabtl ar éany&anén i mu miplt o kadisri idli
el ml bprindb tol bbbl br, bakl éca ol aragq, mater i
formal aréné obphatpbo edbn mpbpspDl bl pr i °yronirloor
me¢extolif fonl bobrbp aid dbor sl pradi sdoolfoorl pwd py &y Q
rastl akérl ar. Veril mik hadisbp hagqgqénda onl ar
hadi sbpbnin yeni bir Hbpr bir fonnin todri s
diggot wverilir. Fi zi kga,y aki myd,r abbii ylao gviny. as,. tka x
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y a X¢éSUusi Dhpopmi yybpt kbpshb edir. Kn i
n tez tez inteqrativ tbolim, I nteqrat

teqratn vt ddbrrisdiprmet odi kajs&@hak:&leand®dm t bl D
il alan ke-ilpbn mévzuda fonlbrarseée integ
, bacar éq, vbDr di K V D gabiliyybtin ga
u bil molidir.

ol unan abriélgidkanvodi gnemd myy pkne -y dlil ar | a t Dt
nirlor.

Sadal adéj éméez bu t plapylrlép rf ptnd lbgidipanl aanlédné j &y rbé
mevzunun mbnimsbpnil mbpsindb, el mi déenyagor ¢Keén
kbpsb edine-®Bifonnin (fizikanén tbodrisindb: Kk
VvVD.sS) birlokdiyi ortaq mbpgspd bpldbp olunan bil
fonninbpo aid ol an anl ayeéecx V D met odl arém di gr
arakdéermaja i.mkankaevbrcéé¢pBiafiya fonlbrinin f
nNbpzobr sal aq. Hor i ki f obnn tobi Dt el ml pri S
progqraména Dsasbn ¢- mMbDzmun xbttinbp malikdir.
Fizi ka fonnitn mxzamerd axkoetl ar dér
Fizi ki hadi spl br , ganunauyjunluqgl ar ganunl ar
do vb sahpb, garkeéeleqgqglé tosir, blagpli sis
perimental fizika vbD m¢gasir hbpbyat
a
r
[
[

°0 O NP
~T oo w-H
= R

fiya fonninin mbpzmun XxbDtti

af.i mbpD Kk an.

Dt .

yybpt .

liri k ki, mbDzohun kptti kdpyiowmbpn todrisin
€Xx DIBedm ar, dé&tilzimpazmun |x ovipt i Dil Il D mo @ jmu a f
roi Kpsi Kir. [ 11 MmDzmun XDtti i sb sosi al

mbzmun XxbDith®amhaowmén yerl|l okmbsindbp tboberaturbkbpr ai
Dt , at mosfer, geol oj i) uzl aka bilobr. MD :

hadi splobori, tbpzyi qéeg dnexamii kani mpgmsd ogl adal j al

cojrafiyada-kpghkhblamma k¢l bk daljasé, pl anetl bpr

G¢é¢nbkK) o, ferténa, tornado, tayfun, sunami , e X0

olunur [3].

Cojrafiyada mbpbni msbponil mpsi bir qro(demtratur;, Dt i n
i r¢tubpot) fizikada oMol ekull aréen i stil

= N
o<

k a kursunda tempraturun dboyi K
DI bpri np tvoasniérn etdeimp.r aH ¢unrdué rvlipg ks €
ppaburazal ér . Tbpyarbpnin u-duj t
praturu a I gla topyin etmbpk m¢gmkegn ol ur .
Cojrafiyada hav tempraturu G¢nbDK K¢ al
enl i kdony¢mgimhr®edtyefi il b °rtel ¢r .
Cojrafiyada fizika il b wuzlakan anl ayéxkl ard
zamané <cojrafiya m¢gpl | i mi fizika m¢gpol i mi i
spthinbp vb cisimlbprpop etdiryd Yoriyi gawdmérsf éaer t
°©z k¢t DS var . Tori-el li tbpcr ¢¢bbpsi ni yada sa
il b atmosfer tbobzyiginin blagbsinbp bsasl anér.
| aboratoriyaséndarramar omet rv,asbaobseme i Il b tbocrg¢b
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olaraq t°vsiybp olunur Cojrafiyada tbozyiq Yer

tbsir edir. Nor mal at mosfer tbzyi qi 760 mm c
o1l - ¢l ¢b. 7866 nmmecosan tozyiq al-agq, yuxareé o
adl aneéer . Topcr ¢bbopdbp m¢gopyybobn ol unub ki, hederl ¢

vD Yerin cazibbp g¢vvbDsinin azdbmasemnot scbatra
Yer sbDt hi ndbr éG¢énrebkmrekyfranlra payl anmasé vb Yer |

férl anmasé nbpticbpsindbp ¢ - termik vbo d°rd din
gurkaql aréndan ¢(-¢ (ekvatori al VD m¢l ayim qu
géetblor) . Toez ydiag ngurkkcalgplkalror i n bpmbpl b gbl mbpsi ni
sahbpl bri arasénda dai mi k¢l pkbbpg YPREB®U DD QDI
golir. Eyni zamand ab b rsaub birl pg égzunmausnéu nn pgteiycrois i nd
forqi nidolnorbr(sutka DbDrzindbp istigambtini ki

i stigqambptini ki dofbo dbyi kbn), tornado vbD t
yuxaré vb akKkajé& hissploboridmdm tkegmp&d atrur ofrdragia

Bel bbj k bu hadi sb dofbolborl oo yaddakda tokr
assosiasiyal ar m° hkoml bonir V D onun yeni Dl a
assosiasiyal ar yaraneér . Hor bir me vzunun t D
saxl|l amaj & onltanpdka nv ot pd wrbune bakqga fbonlbrdbp ©°yi
i stifadp olacajéené akélamaq | azémder [ 3]

cDcBKYYAT
1. Azor baycan Respubl i ohslis &ondep s igynaugmd  KtuMiilklul umu)
Kurikulum,2 0081 -~
2.Abaszadp A. Fizika todrisinin birinci pillbsindp fondaxili plagp./ A.Abaszadp. Bpa k1883.
3.czizov, T . ofrisindb fpal ivik iataragktiv tot | m met o dibiga ¥ a.X.én t
czizov, A.S. 2B0Fl eqov Bake:
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The main goal of our research is to investigate more effective ways to increase the
interest of students in mastering their specialty subjects in higher education institutions,
expand the scope of knowledge and skills they have acquired, and develop their
worldviews. The main goal here is to analyze the impact of physics on the quality of
teaching other specialty subjects, to conduct research by giving priority to laboratory
exercises and demonstration experiments in the teaching process of the physics course.

Keywords: physics, integration, geography, interdisciplinary, skills
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Yakadé] mézt ph%vir dm Dsfasnlvoorziinf pspdr i si prosesin
vDtbndack comi yybotindbp yakayacagq kami |l i nsaneén
mebyybpnlywxdi ombopn y¢ksbk mbnbvi ideyal ar vD dbpybDr
mbpnaséné anlamaja vb dbrk etmbybpb, ©z KDXSI hbpyat
fordi gabiliyypbtlobrop bacaréq vbrdik VDAzpalbialyicyayn
Respublikasénda ¢mumi tbohsilin Konsepsiyasé (Mil]l
tolim prosesindb Kagirdl oor geyd ol unan kompat e
MmDNi msbonil mbpsi vD qoyulan ool popbibpritmklikeri nprgeests
Fizi ka fonmanibps®ddmp mbxjfol bpsindbp fizika mbsbpl bl brin
xarakteristtkas e né akaj] édakeée kilmi i fadb et mbpk ol ar
1. Mbspblbonin hollé ilbp tanékléq vbp onun tohl il
A mopsibhbokbprti vDbD tol obl bori il b il kin tanékl éq
akkarl anmasé;

A mpsplpbpdbp tosvir olunan hadisbp, proses VD Yya
A mpsplonin kbprtini vDbD tolbobloborini gésa yazme
mpel pdbopki situasiyanén qgqavraneéel masé@.

2. Mpbspbl bonin hpoll & planénén tortib olunmasé.
A mobspblbnin KDrti V D tol obl borinin Kagiosdl pr i
mbpsblbnin mbzmunu i1 b baglé vbDziyypbtizoymamah et

m¢epbyybnlokdiril mpsi;

mbpsbDl bnin hopl Il inin m¢mkeéegn yol unun se-il1
(metodunun) se-il mbpsi ;
A se-ilmik holl metodu vb fiziki gahminmufpplhl
pl anénén tortib olunmasé;
A mplpbnin se-ilmik vasitbplborlpop hpollinin mbgsbd
B3Hol Il in yerinpo yetiril mbpsi
A tortib olunmuk mbpspbplbp hpollé& planénda istiqga
se-i |l mbpsi;
A mpbpspblbonin predmetini t Dsovki i reidlpmmp spis;as tonl i yin
A mbpsbDl bnin KDrti V D tol obl pri araseéeydtar iml ac
hesabl anmasé (yeni Dbiliyin mbpzmununun se-ilmbpsi);
A holl prosesinin reall akmasénén ( mp s pslipbnoitni n§ D
doj r ul ujxdnmnmumaysoe .
1. Mbspbl b hpollinin nbpticbsinin yoxl|lanmasé.
A al eénan nbpticbonin mDZ MmMununun doqi gqrhentk bt r i IinkpDs
pl agol ondiril mbpsi ;
A hpllin nbopticbpsinin yoxlanmasé metodunun se-ilmn
A npticonin yoxlanmasir phfms®isj nin hbpyata k
A hpollin npticbopsinin bakga metodl|l ambaiyox|l anmasé
2. Mbsblbnin hpoll é&nin praktik bphomiyybtinin qiymb
A mpspblbo hollinin npoticolobrinin yahmes &;i yi i nsan
A alrmmtainconin bphomiyybtinin giymbptlondiril mpsi ¢
A mpspolpb hollinin insanén hpoyat fri@béiyynpt. - ¢én
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A bakga verilbonlpbpor vasitbsilbp eyni mpstii.conin a
3. Mbspbl b holplsisgdat®ézné tbohl il etmp fpopaliyybti
Ambspl bp hol | zamané istifadbp olunan priyomlar
A verilmik mbpspolbonin hbpollinbp tbptbig baxémeén
priyomlarén se-ilmbpsi vbpD onlarén sistemlokdiri.l
ver ipblsmilkonmn obvvbl |l br hol | ol unmuxkl!l arl a tut
ganunauyjunlugl aréen akkarl|l anmaseé;
A mpsbplbonin bakga ¢sulla hol i i mkanénén m¢gbpDyy
Qeyd etdiyimiz mbsbpolbo hollinin tolim fpbobaliy)y
hpollinin yerinbp yefril mpsinbp baxmaq ol ar
MbpsbDI D. Buz meydan-ada kayba 25m yol gedpr ok
ajerl eq qg¢wivosopkmkinl 5686t di yi ni bil orpk kKaybanén b
Hol $4irt¢nmb gévvDsi a%-reir | egklgiclvvesdn®osmgpnkayl
a=0,05g tocili il b bbprabbpryavakéyan hbprbokbpt edbpc
s=vi/ 2a d¢sturu il tDVy:h/n?asre\]/ZyOSgQ.—JCHgsr:a(Eaﬁﬂ/san
al eBefgpol i kl o fizika mdsylymltomi nstholkltiur gnap (mbpabpbl
Kprtin tohlili, hpol | pl anénén tortibi, hpllin yer
praktik oDhbomiyybtini gi ymboptl ondir mbpk, dork et mbpk
Kagirdlborin hbporokbptl ori daxi | edi Il mpli duna Emoimka
tophsilin mbpzmununu m¢pyybnlpbkdirbopn "Azbrbaycan Re
( Mi I I Kurri kulumun)" tol bobdmlrdlnpk ,( twd gpibryd® yn%md mll &
[3].
cDcBKYYAT
1. Azbpr baycan Respubli kasénda $ mu mi tohsilin Kon
Bakeé, 2008,-150.21 s. 131
2. mumi tbohsilin fbpnn standartl ar é. Bake: AM¢ctbDrc
3.1 mumt ophsn Id°wMlilldtosstnandartl aré vbp Pp200gr aml ar & (k1
4Mur quzov M. K., Abdurazaqgd¥w.RsRnjfcl MgewdRkMvDBEBRLZ
2017. 207 sbh
5. Murquzov M. K., Abdurazaffoy. RDRr s t inkoyke Ba R &N 2R2B a k2&0
6. Murquzov M. K., R.R. . Abduttazagovf. RM8Mroti kevbpsé&i
2018. 207 sbh

STRUCTURE OF TEACHING ACTIVITIES FOR PHYSICS PROBLEMS IN THE PHYSICS
COURSE FOR GRADES X-XI
Samira Kamandar Rustamovarl
srustamoval62@gmail.com
Zarqalam Nazim Huseynova)
zergelem huseynova@mail.ru
Vusala Siraj Zarbaliyevarld
Sabir Museyib Abdull ayevl]
GanjaState Uni versityld
Azerbaijan Technol ogi cal University)]
The structure of the activity on solving physics problems (familiarity with the condition of the
problem, analysis of the condition, development of a solution plan, implementation of the solution
and verification of the result) was expected to be consistent with the activity of evaluating the
practical significance of the solution result, understanding it and analyzing one's own impression.
The compliance of the structure of the activity on solving physics problems with the requirements
(demand-oriented, result-oriented, student-oriented) of the "Concept of General Education in the
Republic of Azerbaijan" that determines the content of general education was examined.
Keywords: physics, problem solving, learning activity, structure, curriculum
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FKZKKA FcNNKNDcN LABORATORKYA KkKkLcRKNKN YERKNc YE°
TEXNOLOGKYASI NDAN KSTKFADc
Spyyarp Paka qé Zzé€ | sgbpndbrova
Samirp Rafig ?9ézé Nuriyeva
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ECspdrimijgntlorin dbpgiq aparélmase fizi €O JlIm

sl mukdur . Bu Igw npaykdani mp-Sotxob fi zi €O SCursunun tot
proO¢ti Sum vbp jSspdjrimintlborin OpOrél mGsé vbD tbDd
OpOr él mex, mjtsdi € g°storiklor iklobonil mikfI|lwb m
gjyd Jtmbp&¢ | ©Ozéemdeéer Ci, Dblubrde¢nr yeek si pneor iyneetnitrail | ntr

Csmpyut jrin totbigilbp rjspubli ¢$OmMézdO stn vOntl
KI € t bkbpbby¢s bu sahbdbp RispublpkKeéex eglém vipl pT phh@

i mumt phsil mpStobl bri é - ¢én fizi €0O0dOn J1 4Ctrtn

mpspblbonin hollinp €°mbp¢C Jjtdi, amma pr bl jmin

J1 4C€trtsn dorsl i kdbp srtO© mpSt-bbk,fi daMB&DJ CCuulrysQur

termodinamika-i ki , Al JQ(,t r,sdi fng@mifC@Bos b bir | Obtsr Ot 5r i y

vi zual olaraq yJdrinp -ggreéerdéamopestbivgriol mneadir .jl

| Obtsr Ot sri yoO ikl rmnwznunshru@ldteurumld@ oi d mjtsdi
I

D
mot jri Ol | Or °1 - mp zOmOneé Ol énmeék npoticoloborir

Or ©séndo¢é ©0seéel él éql or©® uyjun <cpbdvbllbrpbp yazél
hoyot © k#.-irilir [1

EICit rsn dborslikdbp ybni vizual ol araq J¢rOndo
-dvrobonin roOdiusunu, moOgnit induSsiyO vjCttsrunun
OsOnl égql © | azémé komiyybptlorin vgvil mgOydodo ©r
| Obtsr Ot sri y©O© i kKl brindbp bunl Oré c@mlnmE ¢mgk®@hi dED ejk
dor sl i kdbp i K KOgirdlorin sbpbrbpbpst fbpOliyybDt.I i
Csmpyut jrdo J moOl sl endO© wopminmt Qad O@gqqmbp !l umoOt
gi ymoptl bpr J1d€trtsn jurnOl © geyd edilir. Bu g¢i
meDl T imin i Kini ndylrii yOs Ol Ok d @i &@r C smPlytat rE D vy
prtsqrOm vbp Oi nfoevi m®giey vbp tolimin fordilokdiril
Ovt smOti &€ hpoyOt O Cj-irilir. Bpzi | aboratoriya
- Ot mOsé Ajyli vORat tbolbob edbopn prtsjslbpoprinh OmgrnOh
Szbrindbpo m¢ntD|If pmpl i yyOtl Orén OpOr el mOsé, g

meée mS ¢ n

=),

vl s

T I |
Ty "--.: ..... .
T
\uﬂllfl& ] 1B “ﬂr‘m"‘r* 1= 448 10r; red ¥
IJI,J'IIFII R oW o il ""CE'1¢' R=laficu y= 0228
8:[i0_Jgom Cam(a]  0:CJ8um (e et

kbpkiMagnit sahbsindbp y¢kl ¢ zprrociy

sl mMOyOn i klbrin yjrinpo yJjtirilmbpsi zamaneée Ctmp)
i Kl Drini ydrino yJgtir pirme@n |nyroélnkél afhjvyolr i,k Goeraind | ol
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tomin jdilir. Uzun mM3ddortdOn Ope&t el Oml @ mng gst grisurki d
i Kl pbrinp S$tsmpyutjrin akajédaké istiqgOmbptlordp t

Ml Obtsr Ot sri yO ikl bri i nyWybplliazhjm Gbl@Gtn Om&ht oSltEnip
OpOr el mGséna DbDsasl aneéer. Laboratoriya i klbrinin
°1 - ¢l mpsi vD yOzeéel mOsé inftsrmOsiyOl Orén tspl On
csull ardan | sktOgfiaddd pet dosteaDb kv Oat t Dl Db jdbn vbp O
pqli gbrginli€dbopn ©0zOd tlub hjsObl OmOnén nbpticboD

fIOn Okt DM si gnoOl -Jdviricilpborindbon istifadpbp e
sl unmOsé Ol émm@a®s vijvii |l bphbbobajl edér . Rpgpbms Ol - .
Jl dmjnt hesab edilir. El ektron Hesabl ama Makeé
edil péen mbol umOtl Or i Kl bpnmb& ¢-¢é6n bpmbploi y ©dd Ok O
yOruddp -qurjusun®O °tg¢erel ¢r .

fprtssjsin gJdi kindbp hOodi spl brin - A s¢rotloi
JSC€spirimjntin idOrpo tlunmOsé | Obtsr Ot Bri y®© i Ki ni

Birinci hol do fizi i pr tsssipd mirmjsngtriont | @J doi ki nv j r

Jtmp¢ zbprurpti yOrOnmaqla, mbpsbpl bni holl Jjtmbp¢
i dOr b sl unmOsénén OvttsmOt|l OKkmék sistjimindbn
Mol vjrikli Il mOyOn jSspdrimgntloporin, =~"¢susilo
OpOréel moOooei R OyiOr®décé i mEoOnl Orénén hpyOt O ¢

be¢ten hjsObl OmOIl Or Kkompyuterl b OpOr el Or Oq, ol

m¢qOyi sp sl unur .

Bel opli k!l b apar el an arakdér madan kad mmeatner b

texnol ogi yoalbagé n énab ooriait effekiivy @aph |i psilz vb spmorpli edir,
gpl pcokdp t-bbdgigab sesbdmbl borindbp bpvbzolunmaz vas

cDcBKYYAT

1.Fizi kadan n¢gmayi kK eksperi menti . I 1 hissbp. Bakéeé
22 Ksmayélov K. NDdFigi kdnéyeni informasiya texno
Si st emi (Monografiya). Bakeé: M¢toborcim, 2009, 214
3.YJini nosi l multimjdi © dorslivyi (Fizi €O) gl 4¢tr
4.1 . 8.1 jdzdStse t i NdeddiS jL.OH[CeUS wffiitM wEpAs. 1 258 1§ .

THE USE OF COMPUTER TECHNOLOGIES IN THE IMPLEMENTATION OF LABORATORY
WORK IN PHYSICS
Sayyara Pasha | sgandaroval
Samira Rafiq Nuriyeval)
Nurl ana Vahid Kazi movall
Zargqgalam Nazim Huseynovalj
zergelem huseynova@mail.ru
Ganja State Universityrl
Azerbaijan Technol ogi cal Uni versity]
In this article, the role of computer technologies in the organization and execution of
laboratory work is examined. Computer programs and simulation tools enable students to conduct
experiments in a virtual environment, thereby enhancing safety, reducing costs, and saving time.
Furthermore, the collection, analysis, and visualization of laboratory data are performed more
accurately and efficiently with the use of computers. The article notes that computer technologies
make the learning process interactive and engaging, while also fostering the development of
studentsd analytical and research skills.
Keywords: Experiment, research, electronic textbook, experimental task, scientific research
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FKZKKA KURSUNDA Mc ScLcLcRKNKN TcDRKSK MET
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Mbspbl b informasiyanin m¢gbyybn veriVvans ikt of-oir
ki mi -éxék edir. Tbpblim prosesinin sbpmbrbpsini
t Dmin edir . Tam orta mbpktob fizika Kur sunu
negmunbol brion hol | i prosesindb Kbaagciarrdélgpr vm wb d
arakde}laql 1

Mpspbpl pf dqi me¢ st bvi czbrindbp ke¢tllbsiromti rial
diyirlonir. Hbpl gp topbobyb hansé he¢gndegrl ¢ybp qgbp

nbozborpb al eénmeéer)

Mpbsblbonin hol i
Hpopl gonin tam kinetik enerjisi

my® I/
= 4+ =
E, Ep, > > mgh
kokil 1
Kimidir ctal ptJ=m&ment i
2
buradan % = MR W u= R
2 2 2
2 2 2
Dempl i, mo, my =mgh- =4
2 2 g
Mpbspl.©8)J2 bt al bt moment i noV bmaclaigk snéarzoitm -ial rox
-arxa M dayandéréecé moment tbsir g°stbporobprspo,
Mpbspbl onin hol | i:
Nazim -arxén féerlanmasé zamané odragbondi k.
8%

SR W
J=2ov ol dujundan

%=M2v\'(v=£

Adptond ilkiir bel o mobsbplpb holl etdi kdbpn sonr a
hpopllinp ke-mbk ol ar:

MDsDI| D¢CDRI si 70 kQ (kilogram q¢vvD) ol an
tormoman bl okun Kk°mbpyi il b k¢gtl bpsi 40 kg ol an
adamén yerp tbzyig gq¢é¢vvDsini tbpyin edin.

61


mailto:srustamova162@gmail.com
mailto:nuriyeva83@list.ru
mailto:Zerqelem_huseynova@mail.ru

Fmummi ||
i ngi | aibuadineasitedlorjirnu r ol u,

fiBeki moaye

Lider Heydbpbpr

Beynbl x a-PrgktiEHonfrans

cliyevin

anadan ol maséneén
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Verilir: Adamén yerop tbzy

P1=70kQ =686 N -bpkisindpbn bur a

m2= 40 kq gésvvbDsinin giymbpti

g = 9,8 m/san? g°rp dbo

F=? F=R-P=R-mg

Belpoliklpbp fizika mbspblblbrénén hol | i pros
°] -mp apar magq, monti qi d¢KénmbpKk, sxem qur magq,
vbrdi k|l borbp yiyblbonmik olurlar.

Belbliklb bu mbqgalpdp fizika mpspliplorinin holli prosesindp nozoriyypilbpr akt i kané
vbhdptipldb ol unmoak bak | € c a & yotlyik ki,chpyi? enb ¢ - ¢ no?neco
° yptmbyin? mahiyybtini dorindon dork etsinlor . O nolyaadarebiliyip bilikdbndp hpyata
d oj r ubndirfnoklb gplbcok hoyat praitlor i ni yaxkél akdéot majke | ywo lul

cDcBKYYAT

1. Azprbaycan Respublikasénda ¢ mumi tophsilin K

Bakeée, 2008,-150.21 s. 131

2. i mumi tohsilin fbpnn standartl ar é. Bakée: AM

3Mur quzov M. K., Abdurazaqov R.R., Allahverdiy

X1 ci siniflobor ¢-¢n. Bakeé:, Bakénpbkr , 260 s.

METHODOLOGY FOR TEACHKNG PHYSKCS PROBLEMS OF KN
THE MECHANKCS SECTKON OF THE HKGHESCHOOL PH

Samira Kamandir Rustamovarl
srustamoval62@gmail.com
Samira Rafigqg
nuriyeva83@list.ru
Nurl ana Vahid Kazi moval
Zargalam Nazim Huseynoval]
zergelem huseynova@mail.ru
Ganja State Universityl
Azerbaijan Technol ogi cal University
Thus, the process of solving physics problems helps students acquire practical skills
and habits for mathematical calculations, measurements, logical thinking, constructing
diagrams, and problem solving.
Keywords: high school, education, physics teaching unit, problem, practical skills,

guantity, quality.
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S| DERKTKIR) (TFERRMK KK ¢EVRKLMc 8fYABABKEDKRREK MATERK:!/
ALl NMA TEXNOLOGKYAS|I -NEKEZISHRUXASRcLcRKNKN TcDQK
SRKmandva
sevinc_imanova8l@mail.ru
A. 8al manzadbp
S.R.Nuriyeva 2
s.nuriveva@atu.edu.az

GondP vl bt Unfiversitet:i
Azbprbaycan Texnol d?)giya Universiteti

GirFe®OFmatri sl materiall ar m¢gasir yarémke-ir.i
materiall ar yé¢ksbpk ki mypbvi sabitliyi, korroziy
idarpo dlmpbmsa Lil b se-ilir. Onl ar gaz sensor |l ar é
yaddak qurjularée vb spintroni ka Ffp¢snt eynd m& mknel-Di
xassbl bri onun kristal gurul uku, faza 6sbmkibbi |,
aséeledeér . Buna g°ro negmunol prion hazeéerl anma t
formal akmasénda hpbpoll edic) tobiioydhmmier . Sadbonat
olub, FEFOFpsasl & yarémke-irici mat eri abdl amémbal Bnima
biridir. Onun ter mi ki par -alanmasé nbpticbpsindb
Bu ¢sul tobii xammal dan istifadp baxémendan i q
Dl veri klidir.

Siderit bpsasé@&@fFraslab eamme&jkedakeé sahbplbr ¢-¢n pe

fQaz sensorl are

fKatalitik sistemlobr

fEl ektrod materiall ar é

fMagnit vb yarémke-irici kerami ka

ISideritin termiKki par -al anma mexani z mi

Laboratoriyada FEFOFal é nmas ét a1 miekii t par - al anmams éakr&ral s |
oksi dlIpkonpesi np bpDsasl aneéer . Proses Zawma®gé ékawvlibon
oksid fazalaré formal akér . [1 s. 23], [2 s. 69
-evril mbp prosesi balkimepehbdbDlpodPrrbgabh obkason

1. Dehidratasiya (bpDg.0O0mbhidmcsatdlead ma twarks @) ndb

su saxl| ay®ax .AaoiOnterval éenda bu su ayr 3050 Dek:
AC temperatur intervalénda sideriric par-al anar agq

FeCO3YFeO+CO2y

Bu mbpr hpl pdbp: kar bon gazée ayreéel éer, k¢tl o
mpsambpliliyi arter

2. OksidlpopkmHammr ol ysai oksigen m¢ghitindbp FeO
-evrilir:

4FeO+Oz\"( 2 Fo©s

Npticpopdbp ter modi n aazeiK-FeFopi{remalipfmo smdli a k &r .

Lazém ol an avadanl églar vb materiall ar.
Avadanl|Elgdkatrr:i Kk sophasgo@@b0p0 Aa&rfor vbo ya al ¢mi
Dzi Ci havan vbp ya planet dbyirman, quruiducu Kka
Materiallar: Tobi i si derpi,t Diidtiizli| f FelCOn metanolgyuma Laz ém ¢
E-éen) .
I'l . N¢gmunbonin il kin hazérl anmaseée

N¢munbonin hazéerl anmasénda mexani ki Sidentriliziz | b mp c
xari ci -irkl prdom dgibmigamoméake ql ainyé id&wtnol éarp.arEd ea
Bel dkili z havanda vb ya dbpyirmanda moygsdogdb:ppbci Bu
ol -¢s¢ngég ki -i 1t mpbk; ter mi ki par -al anmaneé sg¢rptl
Optimal toZ0O@|10Oms:
11 . Ter mi ki -evrilmbpybp tbosir edbon amillobDr
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3.1. Temperatur:

30001400 AC Y FeO ¢stenl ¢k tokkil edir

5001700 ACfOMarFel éq fazasé yarana bilobr

700 -ddG& yux aofs abhiFed DKir

Opti mal hemati t75Gi9 @0 mAhG@&raddttmma bak verir.
3.2. Qézdéerma s¢rpti

Yavak gézdérma Y homogen faza

S¢rpt i gézdeéerma Y daxil. goprginlik, -atlar
Dbnbci k . Xérda¢idi speDahpaltezsipderiat anér, Akaj] é t
vD Nanost rRoFpauwmalder Fe

3. 3. Struktur F&ninmalakmasn®d. zhenamié akaj edakeée
verir [ 3 S . 10215] : Kar bonat gopfobosinin daj él
Mpbsampl iliyin artmaseé, Xésusi SFOf-¢chni ns ebn®syoér mpaski t. i
ar r[@s.69].

Alée n me KOf-EF® xassbDIlI bDri. FOrdxraijte dmbe Bk Qglsit ¢ Ré ¢kl Dr
olunur:y¢kspopk disperslik, i nki kaf et mtiikp)mDsydnos
spth aktivliyi El ektrik ke-irifch@ijioni apEa€mn nols
m¢ebDyybn ol unur

3. 4. Si d aténmast:énén Dsas texnol oji &St eéenl
sadbp ter mi ki emal |, yékspk tomizli k doprobocecbsi,

NDt i Amarélan texnol oji pirno sresz agreosttipir i trerkmi,kisie
struktur vb faza baxéméndan s abROt matyearriéarkée -bdlIr d m i
me¢ mkender . Qézdérma rejiminin, gaz m¢ghitinin vb
el ektrik vbp afmenkdipomalb @pambaka tDsir g°stBOFi r. E
yarémke-iricilobori funksional materiallar sinfindb

c Dc BYAT
1. Rustamova A. ., Mammadov A. N. , Ksmayeéel ov E. H

decomposition of ferrocene and its derivatives. Beynblxalg konfrans mbpqgalbsi, ICMAR 2023, Baku,
s. 231 31.

2.s8. 10eajdz. [., OdHOBUS, 1210LtdsRIistzy o tcPh j dzg wizd figeh «
sjddui MEsd ©OL dsy jddd: Jhfdj 1o Odkijs G Afauddssol * & Tt
Foundry Engineering, 25( 2 ) , 20251i73. w| OdadgOw MisOIls* w f sfmewh

ftoj SBtcOL SFe@Oztf 83 HJ2Mlsodj d3 Isj &3 J cOlsHe5C A tssB tcOL 59 O
3.Krupka J. Dielectric and Conductive Properties of Clay-Based Composites. // Journal of Materials
Science. 2021. Vol. 56, No. 8. P.10215-10226.

SYNTHESIS OF FEFOF SEMICONDUCTING MATERIAL VIA THERMAL DECOMPOSITION OF
SIDERITE (FECOF) AND INVESTIGATION OF ITS STRUCTURAL AND PHYSICAL PROPERTIES
S.R.Imanova?
sevinc_imanova8l@mail.ru
A. A.Salmanzade?!

S.R. Nuriyeva 2
s.nuriveva@atu.edu.az
Ganja State University?
Azerbaijan Technological University?

The study investigates the technology for preparing FeFOfF semiconducting material via the
thermal decomposition of siderite (FeCOFf). Natural siderite undergoes staged heating,
experiencing decarbonization and oxidation reactions that transform it into stable oxide phases. In
the temperature range of 300i 5 0 GC, décomposition produces FeO and releases carbon dioxide.
Further temperature increase and the presence of oxygen lead to the formation of an intermediate
FeFlOMp has e. Subsequently, t h-EeFOp ¢gheryatite) rfornts anl they7008 t a b | e
900 AC. Tha hegtimg regime, gas atmosphere, raw material dispersity, and isothermal
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holding time significantly affect the phase g
composition, crystallinity, and morphology of the 200K
product. Thermal treatment causes the
breakdown of the carbonate lattice and
reformation of the oxide structure, producing
porous, high-surface-area FeFOf particles. The
obtained material exhibits n-type semiconducting 2 180K
behavior, with its electrical properties governed
by oxygen vaca¢hE¢empte, andt

2541 220K

lge

sintering temperature. 1,5 . : T ,
Keywords:Siderite, FeCOF, FeFOF, 2 3 4 5 6

hematite  phase, thermal decomposition, Igf, Hz

calcination, decarbonization, oxidation process, Sakil 1.

n-type semiconductivity
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Mnin,SesKRKSTALI NI N DKELEKTRKK XASSclLcRK
Namig N. Niftiyev?!
namiq7@bk.ru
Arzu O. Dalkdpopmirov
Faig M. MB°"mbpdov
Reyhan M. 'Ajayeva

AzprbapPtahpt Pedagqgoiji Universitet:i
Kat al iz -yDoviQekirmya@ Knstitutu

Son il Il bprdp maqgnit vb yaréemke-irici xasspbpl obr
materiallar spintronika vbp optoelektroni k8 sahi
BRI XWI (A = Mn, Fe, Co, Ni ; B = Ga, I n; X = S, Se
vDbD anizotrop fiziki xassbplobri il b se-ilir.

Bu sinfoReur dmbMokedri k quruluka mali k | aylté yar
el ektrik x¢mabikgpt! pOnon di el ektri k xassbplobrir
°yrpbonil mpsi y¢kdakéeyéceéel ar én rel aksasiya me X
aydenl akdeéerél mase baxémendan m¢g¢hegm bphomiyybpt kb

MninFSelk r i st al € y¢ ks BKo)t erhieareinkllipr 99, Si nt ez e
struktur anali zi kristallarén heksagqgonal gopf bpsd
a = 4,18 i, c = 19,47 i, c/la = 4,65 Ki mi m¢,
°yronil mpsi do-&n0,g2alrmmlccljaén krist al |l ©°vhpol bor ha
-pkil bpropk planar kondensator siiOPHkt tueml ylar adeékl
E7-20 tipli i mmi tans °| -¢ cihazé il b aparél méxkder

kpokidp 1vBdukr i st al éndia, fdiize lug kutnruink hoqi qi hi ssbp
asél allegfé kloggdhNji natl arénda g°storilmikdir. Gor ¢
nor mal di spersiya davranékéneée g°storir. Akaj é
temper at ur¢d aans égl é¢écl € q ng,mayiK etdirir. Bu hadisbp
yaxénl éj énda y¢kdakéyécél arén t oplisvagmes stpli nDt |
fazal ararase polyarlza5|ya il o 1t zah ol unur .

Temperatur artdegqc-anatmasjéé ytokadlaiklelybrcded aU Bjn ko
' termi ki aktivlI pkmbpsi il b bajl éder. C

=~
(o

yéeré yé¢n

yUat € 2°f, U isp retakaksayaymeddopti ditp bl aqi
olunan sahboninidpyiopkmmxs {dnnprelaksasiya prosesi
vD relaksasiya maksi mumu yaraneér .

Yekspok tezl i kSi166Hizg s tUNp kabos(kith azal ér vb tempe
Bu sahbpdbp bpsasbn elektron v®»4A%0z pelzyarki 2 agdieyas
| gf asél el éef énmeinn xDPUNje t)olgmasidu ONjl o dboyi kdi yin
gestboricisinin qgiymbti templematiwWr. §8dDd & (poday | KD X
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teokamémpbptecmskindmkdief ekt mbpr k

artmaseé y¢kdakeéey®
ehtimalénén y¢kspl mpsi i1 b baDfl(@dféor .buNmaimrni (rbord
Dl aqgbDsi al éneéer Hesabl amal ar g°storir ki, be¢t ¢t
normal di sper si yaneén mevcudl ujunu tbosdiq edir.

m¢eddptl brinin payl amdgasumunathbediri28] | € ol ub n( U)
kpDki lda Mn&n.Ses ¢ - ¢ n me¢xtolif t eimpg & r aatswerl led réda g

Dielektrik itkiibr i n  anal i zi gestorir ki, tezli k artdégc
interfasial polyarizasiya VvbD sbrhbpd qgatl arénda
Temperatur artdéqca isbp dielektrik yiétckélladrré ny ¢skas
VD Yérekl egyeéenegn artmaseé il b bajl éeder.

6 1 6 9

5-2 a 5 - 1 b

4 N 4 2\

w3{1 PER 3

1 4 1 4

0 T T T 4 T \ 0 T T T T

2 2,5 3 3,5 4 4,5 5 3 3,5 4 4,5 5 5,5

lgf, Hz 103/T,K*

Sakil 2. MniIn>Sey kristali Ggln (a) muxtslif temperaturlarda Ige"—Igf asiiig (T, K: 1-180; 2—220;
3—-290); (b) elektrik sahasinin muxtalif tezliklerinda Ige"—10%T asiliigi (f, Hz: 1-10%, 2—10%, 3—10°%).

Dielektrik itkilpborin temperatld¥ Tascleéleégeenre
tezliklobr $-¢én gurul mukdur (kpokil 2b) . Anal i z
akti vl okmizemoméxadbredi r :

"o e
£ gpexp ( ij

Hesabl amal ar Hootviocc BH@ ndez 110kl bpri  ¢-¢n akti vl bkr
Ecda 0, 22Fae\W,, 1B fAV Ov,DL8E eV qi ymbptlorini aleér. Akti)
azal masé y¢iksbk tezl ieneorrjdip byaarlyneérzl pdahhap kma-liikk ke
et mpsi il b bajl édér. Bu npopticp yarémke-iricilobrd
(CBH) model i il Do uyjunluqgq tokkil edir [3].

cDcBKYYAT
1. MammOdoyv, F. M. Re f i n enmoktimetMnSeifin,Sedsesten &nd theecrystdl a g r a

structures of MniIn,Ses and MnzIn,Ses compounds / S.Z. Imamaliyeva, E.N. Ismailova, I.R.
Amiraslanov [et al.] // Condensed Matter and Interphases, - 2025. 27. 1.7 p. 57- 66.

2. GukowsKki, P. V. , ergk, YuPShostal, Kra ,Sidofenko, YW aRpdzik. Dielectric
properties of CdiikexSe compounds / J. Partyka, P. Wagierek, Yu. Shostak [et al.] //
Semiconductors ,i 2000. 34.7 p. 11247 1127.

3.Niftiyev, N.N. Dielectric properties of FeGalnSes crystal in an alternating electric field / F.M.
Mammadov, R.M. Sardarli, F.T. Salmanov [et al] Solid State Communications, 2025. 405.

p.116134.
DKELECTRI C PROPERWKMCRYSDAL Mn | n
Namiq N. NiftiyevT
namig7@bk.ru
Ar zu O. Dashdemirovld
T H|
T

Faig M. Mammadovi H
Reyhan M. Aghayeva
Azerbaijan State Pedagogical University?!
Institute of Catalysis and Inorganic Chemistry?
The dielectric properties of MnIinFSekl crystals were studied in the frequency range
2511089 Hz at different temperatures. The results show that the dielectric permittivity decreases
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with increasing frequency, indicating normal dispersion. At low frequencies, the high values of
permittivity are explained by Maxwelli Wagner type interfacial polarization. The analysis of the
temperature dependence of dielectric losses follows the Arrhenius law, and the activation energy
was found to be in the range of 0.181 0.22 eV. The obtained results indicate that the conductivity
mechanism can be explained by charge carrier hopping between localized states according to the
Correlated Barrier Hopping model.

Keywords: MnInFSekl crystal, dielectric properties, frequency dependence, relaxation
processes, semiconductors.
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9 Cdzg yow bklsddzdL Oyds dedL Ctsftslsj dzydOdzt desegts Isj f dzO, d
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s} 0 dzts dzts Gt Wi dEf§lesEls  Is O, v &.85-531. - 1, 2020.

TECHNOLOGY FOR PRODUCING LOW-TEMPERATURE THERMOELECTRIC MATERIALS
BASED ON BiTeSe-BiSbTe UNDER INERT GAS PRESSURE

Seyfeddin Khalil Musayev?
Zakir Mikail Zeynalov?

Elchin Misir Mammadov?

Zakir Dzhabrail Khalafov?
zxelefov6@gmail.com
Ganja State University?

Azerbaijan Technological University?

Providing an increase in the thermoelectric figure of merit and according to the loffe ZT
criteria, an increase in efficiency and a decrease in the unit cost per kW of installed power,
thermoelectric generators can be used in new areas of science, production and everyday life,
including the utilization of low-grade heat, use in the automotive industry and, possibly, even in
solar energy as a way to utilize residual heat from solar panels, which have a detrimental effect on
them. Keywords: thermoelectric material, thermoelectric generators, BiSbTe.
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ELECTROPHYSICAL PROPERTIES OF PbTe SEMICONDUCTORS
H.C.Kasamanli
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N.G.Askerli
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R.I.Asgerova
r.asgerova@uteca.edu.az
Azerbaijan Technological University
Theoretical evaluations and experiments have shown that boundary scattering has the
weakest influence on the Hall effect. This means that the determination of the carrier concentration
from the Hall coefficient in the studied layers is not associated with significant errors.
Keywords: implantation, thin films, annealing, Hall effect
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ANALYSIS OF THE FLOW PATTERNS OF GASI LIQUID MIXTURE IN A VERTICAL CHANNEL
UNDER GAS LIFT OPERATION
Farid Sardar oglu Zeynalov
faridzeynalov.zeyn@gmail.com
Azerbaijan State Oil and Industry University
This paper explores the hydrodynamic regularities of gas-liquid mixture (GLM) flow within
the production tubing of oil and gas wells. Particular emphasis is placed on deriving a
mathematical equation that describes the motion of the mixture, accounting for the geometric
positioning and spatial orientation of the pipes. The study analyzes the impact of inclination angles
and lift configurations on flow patterns and pressure distribution. The findings facilitate more
precise forecasting of GLM flow regimes, which is vital for optimizing the performance of wells with
complex trajectories and enhancing the operational efficiency of lifting equipment.
Keywords: Gas-lift operation, Gas-liquid mixture (GLM), Flow regimes, Hydrodynamics, Pressure

distribution.
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CdTe/CdS NANOHETEROSTRUCTURES SYNTHESIZED BY LASER ABLATION
VMSal manovi
vagif salmanov@yahoo.com
M. B. Jaf ar ov]
R. M. MammadovT
S. T. Gasimlifil
D. Sh. Mustafayevarl
N.F.Or uj ovalj
Baku State Universityl
Azerbaijan Technological University|
The absorption and luminescence spectra of an CdTe/CdS nanoheterostructure
synthesized by laser ablation in liquid were experimentally studied. It was shown that
hybrid core/shell nanoheterostructures are formed in a colloidal solution of CdTe/CdS
nanoparticles, where the core is a narrow-bandgap InSe nanoparticle and the shell is a
wide-bandgap GaS nanoparticle. The Iuminescence spectrum of CdTe/CdS
nanoheterostructures excited by the third harmonic of an Nd:YAG laser has an effective
luminescence wavelength of 504 nm.
Keywords: Absorption, luminescence, CdTe/CdS nanoheterostructure
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ELECTRICAL CONDUCTIVITY OF FERROELECTRIC FILMS BaosSro.TiOsON ALTERNATING
CURRENT
M.B.Jafarov?
A.E.Nabiev?
J.I.LHuseynov 2
Azerbaijan Technological University?
Azerbaijan State Pedagogical University?
The experimental results of the study of frequency and temperature dependences of
electrical conductivity of ferroelectric film Bao.sSro.TiOz0n alternating electric current are presented.
It was found that in the temperature range of 290-400 K at frequencies of 25-10° for ac-conductivity
obeyed the law 7, ~f 7% characteristic of the hopping mechanism of charge transfer along states
localized near the Fermi level.
Keywords:ferroelectric film, alternating field, electrical conductivity, permittivityrelaxation

time, electron polarization.

76



Fmummi || Lider Heydbpr cliyevin anadan ol maséneén
iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

k AGKRDLcRDc kcXSKYYcTY¥N! ML! BACARI QLARI N FORMAI
McScLcLcRKNKN KMKANLARI
El xan oXolui IKsmayil ov
el xan.i smayvél ov@gdu. edu. az
Ayt bpn Argéazrdyes@u
aytng696@gmail.com
Goncpb D°vIibpt Universitetdi
M¢asir devr¢n tohsil Si st emi Kagirddpbn yal née
hom dbo bu biliklborin real hpyat da atr@tnbi(gsionfit, s
nkikafénée tolbob edir. Fizika fbonni topbi Dt had
ai el mi d¢nyag®reé¢kegnegn formal akmasénda konse
I
D

[

;

-1 X siniflobr) mDthIDsiIridqorfoiszeisk'a Krams o ldo Ipori inn ia
goprar gbbul etmbp qabiliy4pDti &-¢é¢nh menbit Kbr

Bu mbpgalbonin bsas mbgspbdi fizika mbpsol bl bri
keyfiyybptlbori formal akdérdéja@néaecm hbhwkkindso®diumn
topdqgiq etmbokdir.

kpxsiyybpty°ng¢gml ¢ tol i min Dsasénda Kagirdl
meyl |l bprinin nbpzborpo al énmasé dayaneér. Fizi ka m
homdpo m¢bDyyDbn bealmiprdblenyirariodelidv.0  y a

Mpbsbl b hpll etmbpb prosesindb formal akan bDsas [

Anal i ti k Megrki¢glnocrol:pr araséndaké gi zl i pl aqgol br

Tongi di tAolfeonkakng rnbti conin reall éja uyjunluju
s¢rboti saniryp-déox al OOi Inmpertmi ?) .

Doz¢ml ¢l ¢k vbpD Kradbp: M¢rokkopb bir probl emi h

Orta mbpktob «kagirdl o ori ic-¢n fizika mbspbpl bl b
onl arén g¢ndbpli k hboy vD Dtwadi rndglhoirtdop hoolna gm
hissini artéerer, hbom anal itik tofbopkke¢re¢g i nkk

1.Enerji vD Resurs n Sombpr bl i Kstifadbp (Kt

Mbspbl bpn, Kagirdl in izolyasiyasé VvD Yy
mpsplem dvkdpb, o, s a = cmudeltaT d(,sturu
gpnabtin hpbom ail oD i, hom db ekol ogiya
sosi al mbpsuliyybpt bacaréeqlarénée formal akdeér
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POSSIBILITIES OF PHYSICS PROBLEMS IN THE FORMATION OF PERSONAL
SKILLS IN STUDENTS
Elkhan Khalil Ismayilov
elxan.ismayilov@gdu.edu.az
Aytan Arzuman Guliyeva
aytng696@gmail.com
Ganja State University
He research paper examines the role of the process of solving physics problems in the
development of students as individuals. The author emphasizes the critical thinking and logical
analysis skills that are formed in students during the application of the laws of physics. The article
emphasizes that well-chosen problem examples prepare the student not only to make calculations,
but also to make optimal decisions in real-life situations.
Keywords: Personality Oriented Education , Thank you for the critical Thank you for the

criticism, Analytical Thinking
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ON A PROPERTY OF A FAMILY OF SEPARATING OPERATORS IN A TWO-PARAMETRIC
PROBLEM

S.T. Mustafayev?
sadigmuellim@hotmail.com

E.Sh. Mammadov?
eldarmuellim@gmail.com

eldarmuellim@mail.ru
G.C. Kesemenli!
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This article examines the relationship between the commutability of the internal operators

of a two-parameter problem and the commutability of a family of operators that separate
parameters.
Keywords: Spectrum, multiparameter problem, spectral decomposition
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gabda séxan porkenin igtaereac aaffpemdn Psalsmmsigaz¥dn tob
henderl ¢yeng X gbbul edBekar & gqedodmik d gkyi i, K Ny akzdg 1 .
séxélmaya uyjun g°r¢lon ik dATghaeaqbai8il aing,éci K b
bakl anj éeécotmxuni ne d ovk . Porkenin havadAe=-gsdxothé§.&€ zam
sdx=dvol duj uh2ian [
dA = —pdv (1)
Puasson tonliyindbn aleéeréq ki, [ 2]
p=p (%) =2p 2)
(2) ifdooi mbz@t) al saq, [ 1]
_dv
.:m:—PDL»;&V—k
Ol dujunu al ar eq. Bu diferensial tonliyi hpl | ec
. BVE P VF
_4=—PDL;<JV Fdo= "2 VF 4= 22— 1¢
L=k (k—=1)¥ Ol dujunu al aréq.
V = V,, A = 0 baklanjéc kbprtlorini nbpzbprpbpb al sagq,
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Belolikl b, adiabatik séxél ma zamané g°r ¢l bpn i K.
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WORK DONE DURING ADIABATIC COMPRESSION OF A GAS
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k.suleymanov@atu.edu.az
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Calculation of adiabatic compression. At adiabatic gas compression, its volume and
pressure are related by Poisson's equation.
P (D’D]"“
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o

As a result, a differential equation is obtained, and by solving the equation, we find work
under compression. Keywords: gas pressure, adiabatic compression, air density.
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AEI m i nsanée goruyur o deyi mi ri yaziyyata
hesabl amal ar &-¢n deyi |l hom dbp mbol umatl ar én t
olunur.

Knsanl ar gpdim d°vrilbrdbon baxklayaraq °z si
déekKenebl pr . Bu ¢sull ar ki frpl ombp adl-amiékrd ov bb ub
csull ar bpbsasbn mbktublaré gorumaq ¢-¢é6n 0 stif
inkikafé il b hpyatéeémézéeml.hbpr sahbsindbp tbpotbig
kifrplombp nodir?

ki frbpl bpmb mD|l umat én X¢éSUSI gaydal ar Dsas
sal eénemaséBu proses nbpoticbsindbp mbpl umat adi T
gaydané bilbn Kbxs onu oxuya bilir.

Bakga s°zIpb, kifrpolbombpb mblumatén gorunmaseé@

N¢ munbp: ASALAMO s°z¢n¢ dpopyi kdivoribk Zamaghi c
hbpr kbs baka d¢kb bil mbpz.

Sezar kKifrobpsi

cn godim vbp sadbp kKkifrpolombp ¢sull aréndan bi
devr¢ndp i stifadpop edil mi kdir .

Bu ¢sulda hporflbpor pblifbada m¢gpbpyybn say qbDdbp

AA Dr

AB Y E

As Y v

SALAM Y VDODP

Bu ¢ sul sadpo ol sa da, Ki froplobombnin Dsas
phomi yyotl idir.

Riyaziyyat vb kKifrplor:

ki frpl bpmb riyaziyyatla séx bajl eder . X¢é s u:
oynayer. Mpspbol dm,r | lop rofviper ietrnmckp m | ar :

Aa = 1

AB = 2

Ac = 3

Bu ¢sul mbpl umatée daha m¢grpokkbopb vb tbohl ¢kbsi

daha -bpDtin riyazi hesabl amal ara bsasl anér.
M¢asir hbpyatda rolu

Bu geén Ki frpol bpmb hbpyat émézéen adypd ®&lrdadz gleinsg XD S

olunur:

-~ O

Telefon vb tbotbiglobordbp

Bank kartlare vbp ©°dboniklbrdbp
Sosi al KbDbbokbpl oprdbpo

Knternet tohl ¢kbpsizliyindbp
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Bu texnol ogiyalar saybpsindbp KDXSI mbpl umat |l ar
olunur.

Mar aql & faktl ar

Kl 'k ki flribpdmrowMml|l ii stifadbp ol unub

Hor bi sahbpdp kifrpoplobombp -ox vacib olub

M¢asir kifrolpbor o godbor m¢grbpokkbopbdir ki, onl ar

cDcBKYYAT
1.SimonSinghi i Kod ki tabébo
2Riyaziyyat ensi k| olpetdli ywvais én g K mMm)u mi el mi
3.Knf ormati kkadtger ket ambl ar (ki frpopl bpombp m°Pvzusu)

PASSWORDS AND CODES i THE SECRET SIDE OF MATHEMATICS
Mammad Rashid Yusifov?!
mammadyusifov24@bsu.edu.az
Ayten Vugar Babayeva?
babayevaayten001122@gmail.com
Aytac Bahruz gizi Jalil®
jalilaaytaj@gmail.com
Kazakh Branch of BSU!
Azerbaijan University of Technology?
Ganja State University?3
It can be concluded that mathematics is important not only as a school subject but
also in everyday life. Encryption is considered one of the most engaging and practical
areas of this science.
This topic demonstrates that learning mathematics can play a significant role in the
future, especially in the fields of technology and security.
Keywords: code, encryption, symbol, information security, numbers

C==p===9

l MUMKLc k MKk FUNKSKYALAR
Rbpna Dbomir gqézé Qurbanova
r.qurbanova@atu.edu.az
¢inarpbp Mikayél gézé Hbpsbnova
c.hesenova@atu.edu.az
Aytbon V¢ggar qézé Babayeva
babayevaayten001122@gmail.com
Azbprbaycan Texnologiya Universitetd.i

XVIIl sosmru nvb XI X bpsrin ikinci yaréséna qbpdbor
Q. Leybni s, J.Bernul i, B. Dal amber VD S. funks
funksiyanéxnitpoptdbi da8Ba7¢,¢mumi vb bitkinkfbrmpta?2

XI'X bpsrin sonuna qgbpdbDr riyaziyyat el minin s

Dsasl andér mékder .

Ancagq XX Dsrin baklanjécéndan etibarbpbn Kvar
tonli kl orinin holl i iixlIpe btloargiofdiarrp ftubnskvsiiry amléan IDii
rastl akar kbpn bu torif fi kirlori raze sal made
geni Kkl ondiril mpsindp zbobrurpbt yarandEé.

Kngilis fiziki AKvant mexani kasasthnnméonpzypalh §gec
geni K t ot bdifquné&lsuyan funksi onal asél el éeq ver il m
Fiziklorin &(myxi)fiumk sg Yram én b doxgn %ogtumsuinn dyoa | snéfzé r
gal an hbor yeerrambrseverlagthen oxda i ntegralé vahi
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ybpqin et mpli(x-od)afr unkis,i yasénén bu torifi funksi
uzl akmér (1).

Fprz edlxkhokgi,g dbpyi kbpnli, sonsuzbpdi hansasmaht
obl astdan kbnarda séféera bbrabpr ol an) funksiy:
funksiyal ar d(pE&danksxtyiaga@anié i sbp bpbpsas funksiya
hpr bir sonlu obl ast glada nkati wlEdgpes avipefqu Kk 3 iaynaneé

(f.o) = [_ f(x)e(x)dx €y

Ki mi toyin olunan f funksiyaséna baxagq. As an
ol unan funksional xbDtti il b kbpsilmbzdir.

Hom-iinn do ¢(gpshsrfunksiyaseé ¢-¢n
(6(x — xp)e(x)) = @(xy) 2
funksioanl énén da xbptti vb kbsilmbpz ol dujunu bi

((6(x)e(x)) = ¢(0)

boprabbyisi 2ldbpnil sin, idlpankifnbor(ql)i wmk@ada) kpkil dp d
funksivyal ar topyin etmbk ol ar ki, onl aréen k¢l L
funksiyalar fpzasékK'attbandarél édboemynk. dbp
Hor flEKYf unksional @éné isbp ¢mumilbokmik funksiya
Belboliklpbp ¢gmumilbokmi k funksiya xbptti vb kbsil
!'mumi |l bkmi k funksiyanén torifindph fbpghisfadm
l i mi tpo ke-mbpl agmolliidiirl. b Ypni ¢ mufmib b,k mi K Aoud&eé
ol dugda f ¢mumilbkmik funksiyag@dpnpasagéefahési day:

{(f @}pdpdi ar(f #kcreddd®ijrep  yeéfmls(fFng)=Yfp@)ibprabpr iy
dojru ol sun.

Funksional analiz kursundan mbplumdur ki, f bz
yéjélan ardécell éjén | imiti yenbop hobomin fbpzaya d

i mumi Il pkmi k funksiyalari hozmasBhnhén osas g@gobobl
Bakga s°zl b, c¢mumi Il pkmi Kk funksiyal ar fbzasé or
sual ena <cavab verpbpk. Onda g°rpbcoyi k ki, bu pr
m¢sbbot hol | ol unur .

Bu o dempbkdifirfs.. ki, . . bggmumi |l pkmi k funksiyalar
epsas funksf,ywdskED ¢i- ¢aar {éceéell éfJén | imiti ol arsa,
lim, .. .(f., o)=f(e) K bsas funksiyalar fpbpzasénda xbptti v

Bel ol i kl purmpKium KI ¢mumi |l pkmi k funksiyalar f
f,Jardéceéell ej énén limiti dp K fpbpzaséndadeéer (2).

K fpzasé doludur.
cDcBKYYAT

1. skdzdbj. o [d.tcih jdzed] BHdesets HIW W GB] dzytfOties tesdztlzr Btc O«
WEdSydwva. sdie, 1999.

2. Quliyev <c. U. Tokol -¢l ¢ ¢mumil opkmi Kk funksiyal
mbpsbDlbsinin fundament al hol | pri arasénda bl aAgpD
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GENERALIZED FUNCTIONS
Rena Demir Kurbanova
r.gurbanova@atu.edu.az
Chinara Mikayil Hasanova
c.hesenova@atu.edu.az
Ayten Vugar Babayeva
babayevaayten001122@gmail.com
Azerbaijan Technological University
The formation of the concept of function has passed a long and complex historical
path. Even the ancient Greeks and Babylonians encountered functional sequences when
calculating the areas and volumes of geometric figures. However, in the 17th century, the
emergence of Fermat and Descartes geometry and the emergence of the analysis of
variable quantities made the clarification of the definition of a function an urgent need of
the day.
Keywords: Generalized words, sequence, limit, accumulation.

C==py===29

QEYRKLKS ¢OXLUQLAR Vc ONLARI N YAXI NLAKMA McS
HcLLKNDc TcTBKQLcRK
Nazim Neymbtov
nneymatov@yandex.ru
¢inarp MiKeagyBhogaze
c.hesenova@atu.edu.az
Ayt bon V¢ @abayevgé z €
babayevaayten001122@gmail.com
Azbprbaycan Texnologiya Universitet:.i
TorFAofred okk U universal- o xJ uq

CA U- [0, 1)
i sU -ox!l ujhumbirrel eme n[®1]rar al €] € nuyl 2 d o dg a i gogan
A

i ni kasder
U universal - o x | uy alementinin Aal t - oxmohsokelbumcoai akt er i z
edbp@ Wymbnsublundk sii fydumn A al t - ogeyricejkik @oxlugadl aneéer
A

Adéndag® r ¢ n dipiygeyri-a K k &r- o x | wunjvarsal U - o x| uj @lne me nvtpl pr i
onun Cu) o br azvlaasri & d¢sz d lwdoh b ndroul U elementi A - o x| ujQu@a
A

g°stoiil & @ju ko k!l idaxd mlur. U - ox 1 uj lCr/l(u)r»O KDr teidmiy b n
A
el e me n-tol xolinai jogeyri-a K k @ - o x | uj dlawédy &eE@F KD Mi yyonun nop
u

dpr b dayibr.iU universal- o x | uA umx | ujmonndsau Wibuw @ €,5-3h b r adlan r
elementi geyri-s b A -so x | ujkuend fdg tandslian ér

Misal. U universal - o x lolargg bir s e me st o d o bimtahana gpo dor ki +hdal | a
imtahandat op | &d @ & ] corndigl it ¢y D ki=[0,100].

Mp | u mki,uoplanan ¢ mu nbia | | rair ¢ ch@ bCeoldugda t b | b bbiiyn geyri-kafi,
>50 oldugdai smv¢ s bagpity mp t I. b F[@,000]alriarl é jpédnoddaltkmér mdpipy mpt | pr
alan U d by i kg il mibbbiymin me y & kiréi K b retd b Bunu biz sonralarqg € xa ki | d b
TBM kimii k aerdob ¢ D Yeyk-kafiev gcm¢ s s ® z | ny ] olaragpisv oy a Xxx®%z | pr i
i |lmnvpbedbplly deé nkg aBM={ é ,0 )pis,pis,pis DYy a x, ép a x Kié az y a x k @ X
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yaxkiglla ox!| ujealneaume ninglisik d by i Kk b h h o a bdumiversal - ox | uj un
mbD s D | gyraekt@&mini i |ipf aduman A geyricak kao x| aka] & cha k blug
f unksiilym gebdm k3].[ 1

é 0, w1 wWOtu ¢50 s,
“la . 2 &
€. %%Jraae_u-zgo 5 g Wi sl $00 15
fc ¢ T x
Bu misalda ¢y a xekté&mini i |ipf aetdiyimiz geyricak k @&r - ox | ujdiaawéy éc és
[50,100]a r a lh&jna ¢ rC ¢M&0,5, k e -ni°dg t w=F0 olacag.
Qeyri-ak ka-rox | ujgd@st or idahak anpdeon mage ¢, mkaj édkemk €

i kar ol b mosltoefdamdko
cvvbol oedokkU adi- ox | uldfwu,...uy .Bu- oxIl uj u

u=u 4 + ylJu g9 ®3)
i=1
kimig°® st o kmop y il harada ki, il ¥ @ hasabic b meyil, birelementli- ox 1 uqgql ar é

bir | pk.mB)sy alz & | anwld@inotaraq, p g puniversal U - ox | uj Lllir(iu:rl,n)

elementinin geyri-a K k &ralt- o x| uimonau ibu @ c [C;,s(i -_n]i,n) i lix aertos, b k

onda A- oxl ujunu

Azcu +ou + U a w @
i=1
ki mi yaza bWUlwmriiker sagbor-ox! ugq pdpodU veO X! ugq
|

pdodl pri ni forglondirmbpk ¢-€n gafjultipbobldoil pbsbhki
|

yazacaj eq:
A=c lu+ ¢lu, + +dy Ua g
i=1

Misal. Tutag ki, T universal - o x | uejl uenme rhtalvoarte@peraturunu C° i liof ad b
edoondbodl:pr dir
T=1+® -+ 44 (5)
Cc g bnr° v bgpét ni temperaturungy ¢ Kk eo k madé i manbas @& lunmd si yaseéen
gi ymmtoi, gt ¢ roeda I§AH]= geyri-a K kfau n k s i aykaas] echi@a\k eer notak
ue
Qﬁmzwg,l|2 +0,3|7 ©,5|20 6,7|32 ©,8|35 1t (6)
cgol - ox | ujedreume odibod éy i rhsop,l bDn
U={a.a,a,a} U U 3a+a 4 4.
onda U universal - o x | uA geyri-ak kalrt - ox t g2 o h duniveksalr o x | uj un
el emenmbobsiulfiunk si ga yanomadn pagqguidbay &r nedtffyac gal .meér
Be lkp (8) universal - & | ujeudne mentd yjrwlaraq®,3; 0,8; 1; 05 g° st priilcoi | pDr
geyri-a K kalrt - o x & ki @& ju @kdmatk cesevti moldr

0,3 +0,8a, #a, 8,3, (8)

Ola b i Ikipuniversal - o x | uwWjpwn eementldb rhiphants@lvinyas ¢ Miur ul mu K
diins®° zlvbya m¢olathnBzellidoo y i K plingvisik by i kdaeaybocdMpislb,] pn
D s dirsquistkd D y | odlaraq ¢cg ¢écv mnunalab i | bcipymo tolxd ru ] u
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G=g¢cH-cox¢cHhepd giczH4fe® v qpd caog Lzlo+ f

+- OXDH fo-xOoxDH LfL L
olarsa, G - ox | ujdaxih@lan s° ¥ b ya m¢ | (Bngvistik dipoyri ik)o @) Op,r..i
s i mv oil Il ;& aeétps, prkla G=gl+g2 19, -+ kimiyazac gogfrp et slo,lkeyri-
akk®r- ox!| ujuinmp ns u dipu ¢ ®48,s0,-nin mp ns u dlpu p @,6,s%;-¢ n
mpbnsuldbuao66wis.,onda A- ox| uhelgl s tirloor i k

A=0,4|g,+0,3|g, +0,6/g, -+ (9)

Akk akidBk okl gnhdbbpr ddyrira krki &F 0 x | u jgurcuwimsgt b hesabip n
- 0x | wiewin)my, g a yeitsnooldrv thuhalda A- ox | uj unu
A=4 C (99 (10)

KDKI yvamadbo | pr i k.

Qeyri-a K k-ao x | wglpa rid madliic o x | woglpa riolndl wkimi b o aimp | §t Dy i n
et mpokn | atabé @ | d ugjaun u nd ®asrtép v moekl D O D gelriea K kK a © x | ucopl barri
yaratmagq olar.

cDcBKYYAT
1. [ OHJ 1tsdev Isdzif dzc o  Mls dfuii thiSds2defdets @ f to d d3d dejSdeff b da Is
i toedflzof j dzdetc b j dzdixf d & [ t) ¢ 91O76.
2.0 todzso fijJ B H dzs DH QIugid dzvtdsidiwdzdoizj jls Ctisf tc j H | dipfipiis@dzts o €
R tc Bidrf, 1972.
3c.UQuliyev, N . icRiyAzenyprmpét i®dgvn £2016.
FUZZY SETS AND THEIR APPLICATIONS TO THE SOLUTION OF THE
APPROXIMATE PROBLEMS
Nazim Neymatov
nneymatov@yandex.ru
Hasanova Chinara Mikayil qizi
c.hesenova@atu.edu.az
Babayeva Ayten Vugar qizi
babayevaayten001122@gmail.com
Azerbaijan Technological University

This article is devoted to the new mathematical apparatus for studying situations as complex
or uncertain, they are not amenable to precise quantitative description. The concepts of fuzzy sets
and linguistic variable whose values are not numbers, and words and sentences natural or artificial
language. The article explains some applications of fuzzy sets.

Keywords: uzzy, the degree toiletries, access point

Co=y===9

M! STcVK ELMEAKQNRKOT DALJALARI ! ¢! N DALJA TcNLKYKNK
chmpdaja chmbpdiybp ojlu Mbpmmbdov
e_memmadov@atu.edu.az
V¢sal b Nuru gézé Bayramova
vusalabairamova@mail.ru
Az pbr bayc alogiya &niversiteti
El ektromaqni't dal jal aréeneén X¢é¢susiyyoptlorini

X¢susiyybptlorin -éxar maj én bir yaxénl|l akmaseée ¢
tapélan 1 kinci tortib diffeirckdisiailydadinl hyli In Ihip 3
daxi | deyi l . Bu -ptinliyi daha rahat ke- mpk ¢
elektrik wvbD maqgnit sahp veBmanharg®meon doye ximbisl
Maksvel tonl i kl bri il g1-4bz| aEkleerkt f omagmmtvcdddia
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prognazl akdérél maséné tam baka d¢gkmbk ¢-¢n gbbu

yayéler (yayélma istigambpti) . Bel o elektromaqni
vekt or u i sabmpzt ionxdup iysetniogl i b ( kbDki | 1)
>
E
a5 e
kpkiB, 1E vpb ¢ vektorlarénén istiqgqambptloorinin

kbpki-dp 1x oxunun m¢sbos ¢ listtii gambpt iynadypél an el ekt

elektri ksaebbpimagnhni sxemati k g°®stpotoftl bréeQegmhardbpkmg
¢-¢é¢nh vb fbpzanén m¢gpyybn n° ogxtvmglipo ng -askd lemiéd i pal 8u,
elektrik vbp magnit vektopdrmalel kol maeqlpa nmooxkodtlitgilaa
pol yardladKaan arBuanddlaann ébrak ga EwvbRi-hi edgky kbixvVodbnyaln
aséledemmwdmm aséel é& deyil. HbDm-inin gopbul edpk ki,
m¢stovisindp i xtiyaroxwyersbidgamotoi nddadl | yad; yad laénrér v @m
Daljanén yayélma istigambtindbp m¢gbyybh K¢ga tbyin
ol ur Bel b toyin olunmuk bat;,%Su pdvad gdadlrdaar .k oB d tekrs i o
eyni fazal é n°qtotdad]j ob bahddlsalilnbékrdi ron sbt h,

Bok fbza ¢-¢én y_azélméK Maksvelin derd¢gnceg tonl
tonlivyi db aImaq[ﬂod]s}a(rD.ttBuirnatledqaraljiézné birinci t on|

l akin m¢gstbovi si ndpbpboyyeuwn coak phne sdaslzlbauycaacqgaljéé q ( K D

sahasi zamana gora dayisan
elektrik sahasi yaradir

X ii(x)’~ -
kpkil 3. M¢stbovi EM daljasé.

Qo bul edopk ki, d¢zbucaql énénBEtdoBaadgpéeégbdpunc
doyi Kir vD inteqrallamané saat D gr pdooixmxunun D K s i
m¢sbbt its tnidpampayél an xmgreitsotwivi sliah dm gxeoldnb K D n
d¢zbucagl édan ke-bn zaovawm imsin g5vprdsbarmindsody)-D
doyi kmbpsi sxemati k g°storilib:

o — dB
c#)[_s ds) = [B()]l— [B(x +dx)]l & —1 (E) dx
D¢zbucagl eédan ke-tbp=Eklk edkitmri kKk Bsedidimadmani g°®r o
di ferensiyall adéqgda,
9%g _ 4. °E A1 &
. —lde— al éreéq.

D¢sturl aré nopzorpo al aragq,
dB dE
— [g) dx = pye,ldx (E)

88



Fmummi || Lider Heydbpr cliyevin anadan ol maséneén
iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

[E—S]=—;:E.E.;.E—E al ereq.

\dx S ot

x-D g°rbp t°rpombp al aragq, noticboni tonl i k il b I

9*E d (8B d (9B a dE

= " aer) = "alen) = T a et )

d°E d%E

Al - J“E-EE-F

xpg°rpo t°rombp aléb, al éndm iufzddxndiéryauxaar,édake
a*p 3*p . .
=Sz yaza bilorik.

Kf adol orinin hpor-niki ovbobyayneéel maosgnoxxbtvi dal ]
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ANALYSKS OF THE WA¥DPREGUANKOERLECTROMAGNETKC WAV
Ahmadaga Ahmadiya oglu Mammadov
e_memmadov@atu.edu.az
Vusala Nuru gizi Bayramova
vusalabairamova@mail.ru
Azerbaijan Technological University
Maksvel Maxwel | 6s equations show that in free
and magnetic (B) fields leads to the formation of electromagnetic waves. In a simplified model, the
wave is assumed to propagate along the x-axis, while the E and B vectors are perpendicular both
to each other and to the direction of propagation. Such waves are called linearly polarized plane
waves. Thesecond-or der di fferenti al equat i consdorlmbth EandBd f r o
fields take the form of a wave equation. The propagation speed obtained from these equations is
equal to the speed of light in vacuum. This result confirms that light is an electromagnetic wave.
Electromagnetic waves propagate in a sinusoidal form.
Keywords: el ect romagnetic wave, Maxwel | 6s equati ons
wave, linear polarization, wave equation, speed of light, sinusoidal wave, wavelength, frequency,

angular frequency.

OPTKMALLAKBERMACLCRKNKINE! N QRAVKTASKYA AXTARI k ALQ
Akif Sopmbndbor ojlu Qbplbndbrov
akifgalandarov@gmail.com
V¢isal b Nuru gézé Bayramova
vusalabairamova@mail.ru
chmpdaja chmbpdiybp ojlu Mbpmmbdov
e_memmadov@atu.edu.az
Azpbrbaycan Texnologiya Universitetdi

Topbibt -ox m¢grpopkkbpb probl emlbori ©z¢nNnDMDXSUS
ctraféemézdakréeeaplr obhdman pdaxi |l indp getdi kcbp daha
Tobi Dt bizp bu probl emlobri hol | et mbpk ¢-¢n mbn
mpspbl bl borin hbollindbp tobibt optimizator rol unda
t pobbtidp gedbpn prosesl bri i mitasiya edbpn alqorit
Dsasl anar agq yaradeéel mécx algoritmlor grupl akder
ke-irilmikdir [1, 2]

Halkhazérda bir -0 K

X prakti k mbpsoploollaogp dmm dga
mpspDl bl oDr optimall akdeér ma csull are vasitbpsil
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m°vcuddur . Pul , resurslar vbp zaman hbomi kb mbphd
KDKi |l dbp olsuniniaasdéeb s on dbor boco DhdeEmimay porad s odliocl.or@p
yoll arla tbosvir oluna bilobr. Riyazi ol araq opti
kimi yaza biloborik:

X1,X2 ;... Xnd DYy i K D néllopri iymmpornt tdpmaqit mil ob ol unur ki,
z = fj (X1, X2 ,...,Xn ) - max(min),i =1,2,...,m
Qravitasiya axtar ék @BAA) ccazibd genununa bs a s | aMaédrn.© pldr
obyektlor hesab olunur vb o n | a padiygpt if Dplorg iipl° | - ¢ B ¢ tr olyektlor aj ér | éq
g ¢ wlori il bir-birini cozb edirvb buq ¢ w & | & goli dbyektlorp torof b ¢ b @byektlprin global
horokotinb spbbb olur[3,4].
Rij (1) = {Xi(t), X0}

Qravitasiya axtarék alqgorit mi k¢tlbplbrin toecrid o
cazibp vb hborokbptin Nyuk otnl mglamruind ak iéniak tabrei od g
-ox reald ¢ ny a optimall akdeéer mattmbpswlobp!l mul t i gqneyrail d é
optimall akdérma mbpsbpl DsI dedi kdb, bir mooglsipidn  f
tapél masé npbzbordbp twutul ur. I mumi hal da, .pmBey @x
mopsbpol ol borin hboll edi | mpsi ic-¢n i1k istifadp ol
hazerda bir séra mbpsbplolbor mePvcuddur ki, onl ar é
mpspbol bl orin hol i c-¢é¢niyeniehalyaqor vamlorin ikl bn

QAA-da h b rbir obyektin d°rpbsags¢susiwaymtvaqge, Dt al bt k ¢t
gravitasiya k¢gtl psi VD passiv qravitasiuyya ukgt |
golir VD (qravitasiya vbD Dt al pitsthk Jtaldml pe ti mpykd rpa
olunur.

Hopr opkopt tHamunhuans é k¢t bpnion car i S¢r ot DVYV

variasiyasénen cSpgmipntp vbaorriaabspirydaisré. vb ya hbor h an
torofindbon b°l ¢inm¢gk systbmdabbbdir. edopn q¢vvop
Fprz edblnaldid, n®°qgtodbon (k¢tl pdoqi)maidida r mmt® g4 ipsn
mevqgeyi akajédakeée kimi toyin olunur:
Xi = (xf,.,xf,.,x),i=1,2,.,N

burada x% d-ci° | d ggmaddin® gt mAveyi di r .

Obyektin no%pibmjre lyollino m y j u olir vg gravitasiya vb Dtalpt plgrit |
yararl el eéq f unistinpkla mmgyydnaofunun. Bak §ad, 9drzIbi o holk ¢t |
tosvir edir vb algoritm normal gravitasiya vbp ptalpt  bsinin tbnzimlbnmps i b harokot edir.

Zaman krek gblotikkon aj éortorokingdnicoz b o | u n nomikr.éBu ig ¢pzalx t ar € K
foz as € nda hollpladcagnB & Kk ¢ &  hor bir k ¢ot hblli togdim edir vb algoritm normal
gravitasiya vb ptalpt bsinin tbnzimlbnmpsi ¢, zprhorokot edir. Zaman k e - dik kg mbtin bn
aj erptgpftdoncoz b ol ugmnals Ei r paBt abk @k Eih da olplacagma l h
v (t+ 1) = rand, X vE(t+1)
xf (t+1) = x£(8) +vf(t + 1)

rand, [ 0; 1] aral ejénda m¢gntpozom payl ahmérdbodad
axtarékén tbobsad¢fi xarakteristikaséné m¢gpyybn e

G gravitasiya sabiti Goba k|l anj éc tgaympEaoghbhsi yaséedeéer :

G(t) = G(Go, 1)

Qravitasiya vbD Dtalobpt k¢t ol ori y a rkagrt |l enl édga hoa

spombpr DI i hesab ol unur. Bu o dembpkdir ki, daha vy

cDcBKYYAT
1.G-W.Yanand Z-J . Hao, A novel opt i mi zanospbene cloudg mo d € hmé b a
International Journal of Computational
2.M.Herrmann. Natural Computing. Lecture 10: Ant Colony Optimisation. 2010.
http://www.inf.ed.ac.uk/teaching/courses/nat/slides/le cture1l0_ACO.pdf

90


http://www.inf.ed.ac.uk/teaching/courses/nat/slides/le%20cture10_ACO.pdf

Fmummi || Lider Heydbpr cliyevin anadan ol maséneén
iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

3.Mozaffari, A. Fathi, and S.Behzadipour, - The great salmon run: a novel bio-inspired algorithm

for artificial system design and optimisatio n ¢ , Il nt er nat i olnspited Computatiorg | of
vol.4,no.5, pp.2861 301, 2012.

4.S. Yang, Z. Cui, R. Xiao, A. H. Gandomi and M. Karamanoglu. Swarm Intelligence and Bio-
Inspired Computation: Theory and Applications (Elsevier), pp.16-17, 2013.

GRAVXKTKONAL SEARCH ALGORKTHM FOR SOLVKNG OPTKMKZ/
Akif Samandar oglu Galandarov

akifgalandarov@gmail.com

Vusala Nuru gizi Bayramova

vusalabairamova@mail.ru

Ahmadaga Ahmadiya oglu Mammadov
e_memmadov@atu.edu.az
Azerbaijan Technological University
The article examines nature-inspired optimization algorithms, with a particular focus on the

Gravitational Search Algorithm ( GS A) . Drawing on natureds ability
efficient and logical manner, the importance of this approach in solving real-world optimization
problems is emphasized. GSA is based on Newtonos

between objects to achieve optimal solutions. The paper explains the working principles, key
parameters, and mathematical model of the algorithm, and highlights its advantages in solving
multimodal and nonlinear optimization problems.

Keywords: optimization, gravitational search algorithm, nature-inspired algorithms,
multimodal optimization, fithess function, global optimum, mathematical modeling.
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M cYYc N H! ND} RL} KDc N ATI LMI k HUMANKTAR Y| K] N EN
ZAMANDAN ASI LI LI JI
Kami | M¢r sl ojlu S¢l eymanov
k.suleymanov@atu.edu.az
Haml et C¢mkegd o0f2l u Kbpsbombonl i
hamlet.kesemenli@mail.ru
Naciybp Qalib3®gezé csgbprli
n.esgerli@atu.edu.az
Azbrbaycan Texnologiya Universitetd.i

Toyyarpopdbopn ateélméek y¢ken -pkideir. p&Emawg tzlamalnie
havamgagavi mpt i tbpsir edir vb havanén m¢gqgavi mbpt i
Yé¢k enbprkobn onun hborokbpt géVvVVDSI akaj eéeya, have
y°nolir [1, 2]

F = -kv?

Bel ol i k!l b,

R=mgi kv? 1)

ol duj unu al ereq. Bur ada k m¢etonasi bl ik DmMs
ganununa g°rop

(1) vbo (2) tonliklbrindbpn

% =mg — kv? (3)

di ferensi al tonl iyl al ereq ki, bu tonli k db
edorbok [ 1], [ 2]

i AT fea

|| = " :,{.

NE o opmEt g Pt

mg S :

|IT_"”" cr? e +1

N VD yigg Dv NDzDTF DN N
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t = 0, v = 0 baxlanjéc kbprtlorindbon istifadbp
Jf—o
= =l
-0
-\“.(
Buradan C = 1 ol duju aléneér ki, bu da (3) d
yékéen zamandan asél @& enmb s¢rpti é - ¢én
Lr /7
— .z —i-1
v [mg [ VM
— | 4
|k kg (4)
h! 12‘1?‘?:"4-1

YD kbprtindbp enmbpni n me

— E\EE-'.—i —
Vv lim |mg 1M jmg A o
= | T — | ol duju aléeneéer.

mak — t—oo "
| k KB, | k
N 2, T+l Y

cDcBKYYAT
1.1.)1. upbktt@izlig tc] dzydOdz! dzf = BkZteOodzj dzd?2. [ tsfy. : 1
25 . 4. JItBSGEHOdMses. [ JSydd s HdWWitej dzydOdz dz@ dz ktc
TIME DEPENDENCE OF THE DESCENT RATE OF HUMANITARIAN CARGO DROPPED FROM
A CERTAIN HEIGHT
K.M.Suleymanov?
k.suleymanov@atu.edu.az
H.C.Kasamanli?
h.kesemenli@atu.edu.az
N. G.Askerli®
n.esqgerli@atu.edu.az
Azerbaijan Technological University
The weight of a load dropped from an airplane with a parachute is mg = P kg. During
descent, the load is affected by air resistance, and air resistance is proportional to the rate
of descent of the load. As the load descends, its kinetic force is directed downward, and

the air resistance force is directed in the opposite direction.
Keywords: humanitarian load, driving force, gravity, weight of the load.
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k AGKRDLcRKN YAK PSKXOLOGKYASI NcZcRc ALI NMAQLA
k AGKRDY¥N! ML! TcLKMKN REALLAKDIRILMASI NDA ROLU
SevdaHD s phl i
shasanli@uottawa.ca
Zpr gqopHpseyi hova
Zerqelem_huseynova@mail.ru
SamiR¢¢gpst pnmov a
Kpmadt¢ i zbva
Nurl|l Kapémbdva
S a mi Nubdyeva 2
University of Ottawat
Az br b aVezmlogiya Universiteti?
Gopncpo D°vibt ®Universiteti

ElIm vbp Tbhsil Nazi“liyi Fizika Knsti

i mumt ohsi l mbpktoblbrindbp totbig olunan fobnn
Kagirdlorin kompetensiyalosrean&dine2mwmr o paxlkadaaettmm
bacar éq, vbordi k vbp fobordi X¢susiyynbptl ori Dsaseénd
tolim prosesindbD y a K psi xol ogiyaseé m¢hem r ol
situasiyalarlia Zomg@iim dlpamiBBindp kagirdlbporin p:
al enmasé x¢susi phpopmi yypt dakéyeéer

Fizika tbpobiobpt hadi spl brinin bakvermbp sbbbobl b
Buna g°rpbp db mg,DIIimIDr bu fpoami m¢ dwdiry ywot | man
SDViyyDsini VD psixoloji hazérl ejéné nbobzborpbpo al
me¢extolif devrlbprindpo psi xi i nki kaf ganunauyj ul
ukaql ar én VD yeniyetmdbprlenmosdoakl pyobopsegyDtin
X¢susiyybptlborindbp b ak verobpn doyi ki kl ikl pri °y
el ement!|l oprinbp qgavrama, yaddack, tofokke¢gr WO di gq
y ak) ukaql ar én t okbpkk¢rxegar akbebpn daewayer V D on|
mbpni msombpkdp -pbtinlik -pbpkirlor. Bu d°vrdp qavr
Dsasl aner . Art éq i bti dali tohsi l mopr hbpl bpsi nin
formal akmaj] a béwltayxer ,plsambpl ori ni gur magq V D S
gavramaq bacaréglareée inkikaf edir . Eyni zamand
arter, diggnopt daha davamlé ol ur, m¢kKahi dop vb t
yaraner .

Fizka qanunl arénén fiziKki mbnasénén VvD riyazi
prosesindbp totbiqi Kagirdloborin el mi biliklobori |
sahbol prini dor k etmbpl borinbo i mk an yagadteol.i mBa
reall akmaséna zbpmin yaradeéer. csas mbpktpbob mbrhbpo
daha fpal Kbkildbp qgqokul ur, m¢stoqi l nboticbloor
tonqgi di vDbD analitik d¢gkegnchBu bmacram@lgd @y éaBl amka
daha m¢grpokkopb bel mbpl orini (elektrik, optika, at

Fizi kanén tpodrisindbp yak X¢susiyybptlorinin r
arterer. MD z munun mpD nliimsdbmi t mbs mi wospmumol i | iy
X¢susiyybptlorin nNDzZDTr D al enmasé son dborbco a
veril mbpsinpb deyi |, hom dbpo Kagirdlborin d¢nyag?®
MDzmun yak X¢susi ymamt laprqiurmud aaixkrcm all @b al |, tari xi
mextolif kontekstlbprdbo tbogqdim edilb bilobr. M¢ a
pl -atanl ej e V D bol |l uju Kagirdl ordpo di ggnot daj
prosesindpp kfimall ui wtirakeéna man e ol ur kagirc
materiallarenda Kéurlu vbp m¢gstoqil i Ktirakeéne
mar aql aréené c¢cplb edbpcbk vb m¢gxtolif kontekstl b
i stioflaudomal édeér . [ 2]
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- Borudan vakum
,/ clhazina

Elektrik __
nagillari

Banka

Flektrik zangi

[——

Fordi X¢susiyypbtlborin npbpzborpo alénmasé da «ka
gi ymoptlondiril mbpsi baxéméndan m¢ h ¢ m Dhomi yybpt
tapkér éqlaréndan istifadp edilipop mBivizmr .( zBe®l mstaa)
-Dtin sboviyybpli suall ar hazérl amaq m¢gmkegndger .
Kagirdlborin yak X¢susiyybptlori nbozbrpbo al énar agq
bi [2hpsin yaranmasé ajyd éy ayaéplkneaseg lialrbp bbuna n¢gmunbo

Diagramda i-brisindbp elektrik zbpngi yerlpokdir
hava ol duqgda elektrik zbngi i kb salenér vD onu
vasitbpsil b banka-néxarié-liémdpbplkll7havsa. 83] . Bankadai
elektrik zbpngi i kKb saléndéegda np m¢kahidbp ol unu

Bel o tapkéreéegqgl ar Kagirdlorin hbom biliklobri
X¢susiyybptlorinop uyjun kbpkildbop degEmegnmokiwmf@emti
edir. Yeni kpkf ol unan biliklbr adbptbon bvvbl ki
Biliklbrin kKk¢gurlu vbp sistemli me hkomlondiril mbs
vD ehtiyac yarandégda as@ana hwyradidta Y ornt odgr .ol Biwn
me hkomlondirilmpsi tbpblim prosesinin bpsas mbgsbd
rast golinbpn situasiyalar Dsasénda hazeérl anan
deyi |, hom dm¢ hkaakgimpd | ypgn nat mo, problem hol | et |
bacar éqgl ar énén i nki kaf éna Xi dmpt edir. [ 3] Be
X¢susiyybptlorin npzorbp al énmasé KDXSiyybty°ng¢ml
t°hfbo verir.

c Dc BYAY
1Azbpr baycan Respubli kaseé cmumt phsil mbpktobl bri
(kurikulum) (VIiX1 siniflbor) [El ektron resurs] [/ tbort. ed.
https://www.arti.edu.az/nodupload/editor/files/4_%20Fizika-kurikulum.pdf
2Pakayev, c. X. , R¢stbmov, F. A. Pedaqogi kai:Badkpér:s v
Elm vbp t ph4644. , 2010.
3.Introduction to Fossil Fuels [Electronic resource]l. 1 URL: https://understand-

energy.stanford.edu/energy-resources/fossil-fuel-energy/introduction-fossil-f u e | s (m¢gracinbpt
02.10.2023).
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THE POSSKBKLKTKES OF PHYSKCS TEACHKNCGENKERED MPL EME
LEARNKNG BASBDEON ST DEVELOPMENTAL PSYCHOL OG)
Sevda Hasanlif
shasanli@uottawa.ca
Zergelem Huseyinoval]
Zergelem huseynova@mail.ru
Samira Rustamovaj
Kamala Azizova*
Nurl ana Kazi mova)]
Samira Nuriyeva)]
University of Ottawarl
Azerbaijan Technol ogi cal University]
Ganja State University]j
Institute of Physics of the Ministry of Science and Education of the Republic of Azerbaijan*
This article explores the role of developmental psychology in the teaching process and
highlights the possibilities of physics for implementing student-centered learning. Developmental
psychology is presented as a scientific field that studies the regularities of mental development
across different stages of human life. In this context, the article discusses age-related changes in
the cognitive processes, emotional states, and behavioral characteristics of children and
adolescents. Particular attention is given to perception, memory, thinking, and attention as key

components of studentsd development al psychol ogy.
subject closely related to natural phenomena and everyday life, provides broad opportunities for
organi zing instruction i n | inenitwlavdl, arxd tpaychaogitas 6 a g ¢

readiness. It argues that taking these features into account increases the effectiveness of teaching,
strengthens s t u d eumderstaiding of scientific concepts, and contributes to the development of
analytical, critical, and creative thinking. Special attention is also paid to the use of situational tasks
adaptedto s t u d eagetasddndividual characteristics. Such tasks not only reinforce knowledge,

but also support reasoning, problem-solving, and independent thinking. The article concludes that
consideration of studentsdé devel opment al and indi
an important contribution to the formation of effective and student-centered learning.

Keywords: physics teaching, teaching principle, developmental psychology, thinking, attention,

memory
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[Hddz gL dzO0d B sdzj j§ fjtemtf jCIlsde dz n B3 stsHtso
fcdzzf tctso sHdzd € ts9 d ML HOdzd W -t ts ez 15 2 tod d3lz@O datf © y ¢
ftoddzj dedlsj dz dets € HERBrROES Ste @ COBsSIsOdz  dMmMmdzj Hise O
dzj dzdzets ¢ sy d fdzj dzdz" j f ¢ 0O, j dgdz'Bjdzd 6 B dpdztf ? #f slgp OfcH Jtetso
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HiWjCltse d otLdiydsr j] Mt jets EMistcOdzj ded W .

AJdzw 8 dzgOMmistswh j2 twOethdydzi HasdeOjds(fj o dzdw dedw B sSd3B O
Art, ZzO0 1 dzj SktesWdLdudi mMESdd mMots2MmMlsoa® touy. R fnfmdz,
Bsd@3B OtcHdtetso € j {Arvugtddf B8 dz® &zdte ts dz & dL d3jdgj dzgdd Mo 51
detcOs Is tcOH dOyd tsdzdz’ § HyjWijGClsr (tr) . Il desRIssdL
gy zOdzlsdtclzj &3" = o t(ouv]j § tAddig @PItsdtsmdzd?2 96 Bus,0dDOIs 5 ¢
mModksd s MjBj daj dBsEekls BriIs! dzad HBdtsttORBR], dd OC yj

I My di3f dzOdzlsJtetseo Odzdz" § BBWKOL Y" §Mmdzd dL d3d e dad 2
B" dzd f§tHo jtte dzzlsT slsgdokz Ofstdgcsmb j tof 50@dzdzd W . IIsyd
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r, 30 0frpg§ $1d200; 27 900; 371 300.
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lted 1 = 90%0 ] dfudR/EPOBEiHshls 0o @ AT 0 Isihds. § tod d3j tods
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EFFECT OF ANNEALING OF IMPLANTED IONS (Ar+) IN THE PbTe FILM
Haml et wumshud Kasamanl i
hamlet.kesemenli@mail.ru
Sadyg Tagi Mustafayev?
s.mustafayev@atu.edu.az
Rada Isfandiyar Askerova®
r.asgerova@uteca.edu.az
Azerbaijan Technological University
The aim of this study is to investigate the effect of Ar+ ion bombardment on the

electrical properties of PbTe. The study shows that radiation defects (RD) play an
important role in changing the crystal properties of PbTe when it is bombarded with Ar+
ions. For this reason, Ar+, a noble gas whose atoms cannot act as donors or acceptors by
themselves, was chosen as one of the impurities implanted into PbTe.

Keywords: annealing, implantation, electron carrier, sample
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Hpyat é situasiyal arda yaradécél éq dedi kdbpb,
yanakmaya g°rp yaradeéeceleq dedi kdpb, tamamil b vy
Keyl bpr baka d¢kelegrexnbbepgliyga) arnanyeni yar en
hazérl anmaseé, i nformasiya texnol ogiyal ar e sahrt
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radecél éejéen tbpzah¢gr | pri ki mi gi ymotlondiril
Kbriyyboptpo mpl gm]deyi |l dirl

Aydéndéer ki, bu yanakmal arén hansé olursa ol
aliyypotinin tokkilindbn danékmagq ol maz. Doj
girdlorin ardecél ol araq hanskbafledmi etkmxIf d m
mbp Kk , d¢é¢Keénmbpk d¢zgen ol mazdéeé. Digbr toprofdbpo
nidirspo, tbodris prosesindbpki hor bir addem
radéecéleq fpopaliyynbti tokki IAyedemogirn kihe- ylairmad
ggeénda bu yanakmal arén he- birini d¢zgen hesa
Tbpsbpvvegr edbk ki, Kagirdlorp belb bir tapker
do ¢sulla g¢llbnin baklanj éBustapkénéj amyyaear
¢h Kkagirdlbor bir ne-bp bpn megxtolif variantl ar
kagirdlborin bir qismi toklif edirlor ki, t ¢f
,ksp k!l i yini °1 - ¢ b, h¢e¢ndegrl ¢yp mBép; bdkgani i
sab edirlbor ki, t¢gfbongi ¢f éeqi vDziyybptdbp tutu
un baklanjéc s¢rptini tobpyin etmbpk ol ar; Kagi-r
Bu hpoll vari anmil ar@xma ¢ aclaarém&? kBu sual a o va
ar ki, bu mbpsbplobonin bu vbp ya digbor hol |l vari a
, el b vaxt var i di ki, gél Il pnin u-uk ségrptior
| apen &l unmasé yms ia dweadkeilng ] éongbonrbtgacr Kk éya qoyul
cfongdpbn at el an g¢l I bpnion bakl anj éc S¢rotini
mke¢endeér so, onda i xtivyar:i fizika mbsbDInKksiinni n
masén ki ? Bakga s°zI b, baxdéj éméz mbsDIl bDnin
rinbp ekvival ent deyi |l dirmi?: DgbDr Kaqul i y uXx .
kspopkliyindp ¢f¢qi at él méek g¢lplrps phhamagrd r¢ fng gki¢ te
k¢t bl roggasa daybburcoak] €éongupo diwa qunhedyaln et di r br
Kl anjéc s¢rptini topyin edin. Bel o mbpsbdipl wo i
i nN°v mbosbolbDlbormpog°&®fbmpickdd rmov kZn®° vl mpsol ol bprin
rel masé qoyul uku eyni deyil dir. [ 3]

Birinci n°v mbpsblpbodbp yalnéz tbolbob qgqoyulur (t
cb yerinp yetiril mbpsi barpodbp hen bbiakl @h§ttor isg
yin etmbpk ¢-¢n bunu hansé ¢sulla etmbpk m¢gmkyg
nunauyjunl uqgl ar & mbpl um ol an V D mDsDIlI DNi n h b
nasi b fiziKki hadi sp tapmaqg | gmepadeol avVep s luni g
dbosi ni se- mbk |l azémdeéer (yuxar e gel I D atéeb
sabl amaq) vD-cibunZwmawmisdihB v 2mbpsbpbl bpni n vari ar
l pcokdir [ 3]

27ci nN°v mbsblbonin xeyli ksradbbiiyndondaklén Ika
yin etmbpk tbplobbi yoxdur , Kbprtlbordbp hbom-inin
di sp (cisim kaqul.i yuxareé atél méekder) tbsvir
él dej e vbo h hji¢endmorll unydsunrpos ag,aloxnddéa g¢l Il bpni n back
ar . Bel o ki, bu mbpsbplbyb cismin sbrbpbpst hpr
Il  onin baklanjéc sg¢rptini

u=,/2gh ()

d¢stiulrm hesabl amaq ol ar .

Lakin, ol acibin®w nmMmospblbnin y¢¢ksbpk dbprobcbpdbp -
mp y-oi, R°v mbpsbDIl DnNi i sb yaradéecé hesab et mbpbmbpy
spl b ilKk dofpo holl olundujgmungeaem; ITbyndrraakbéeng éh @
aliyypbtinin | azémé bl ambpt. varder . Biecli b vfDpD r2z i
n°v mbpspblblbordbop yeniliyin npdbon ibarpt ol duj
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l-ci nev mpspbpl bl bpr dp hor Kepocag bax&indéhnpl | il
mbpspol bl bordo isbp hbol | prinsipi artéeq mbsbplobolbrin

Yaradécél éja nbpzbprbp -arpan -yienn9v kmxasldeermri vibi
mbpsDl D adl andgér am°lvi Imorsibpk pni2 i somaql | smzenmd ét psi

Yaradeéecé mbspDI| D il b yaradécél eq araseéenda D |
prosesini anal i z et mpKk | azémdeér . Onu é - m
formal akdér el masé; 2)onun nNbDzoDTr i hol | i |j3)}o obl
hol | in tbcr ¢ébhBelydxlkdmgl madi zi kadan yarad céléq
kKagirdlorin yaradeceléq fpaliyybtinin bir n°vyg
anali zindbon g°re¢nger ki, gspnaddeekbeggpmosesbpri ni
hpl gosi dir Bununla yanaké o hbomdp yaradeéecél éq
burada artéeq problem artéeq formal akdéreéeléb vbD o

cDcBKYYAT
1. Ksmayél ov M..HH. Fiiziikaeadam Magirdl bordp yaradeéeceé

|KIDrin-8-¢iDKikriiIfiI[(r7in fizika materiallaré bpsaseéend.
2. ¢ozprbaycan Respublikasénén Tbphsi l konsepsiyaseé
3R, st bmov a S. K. Praktik mbzmunl u mopsbl bl brin I

Azbr baycan mbpX t (@3 9) 2909 Dh. 75

STUDENTS®6 CREATIVE ACTIVITY I N SOLVI NG PHYSIC
Galib Mikayil Aslanov?
Leyla Aydin Ramazanovat
Samira Kamandir Rustamova?
Zergelem Nazim Huseyinova3
Zergelem huseynova@mail.ru
Leyla EIman Yusibovat!
Azerbaijan State Agrarian University?!
Ganja State University?
Azerbaijan Technological University?

The study examined the issues of creativity in physics as a type of creative activity of
students in the educational process. Although creativity is an organic part of any human activity,
the special place of creative activity in the educational process was investigated.

Keywords: physics, creativity, discovery, invention, problem, student

C=p===09

ULU ¥NDcR HEYDcR cLKYEVKN RcHBcRLKYK KLc¢c AZcRB
TcHSKLKNKN KNKKKAF YOLU
Bayram Hbpsbonbpli jlu Xudayarov
bayramxudayarov02@gmail.com
Bayramh@mail.ru
H¢iseyn Behbud ofl u Kbrahi mov

Mobil Kazémov

Nurl ana Kazémova
Elm vp Tohsil Nazi%¥liyi Fizika Knstit:!
Azprbaycan Texnol ogiya Universitet:i

Gi rAxpDrbaycan Beépulmkakas inkikaf mbprhbpl psi nc
rolu stratej.i Dhomi yybpt kbpsb edbpn bDsas i stiqga
formal akmasé vbpD inkikafé isbp bilavasitp d°vl bt
bajl.éddézrpr baycan tari xindbp bu istigambptdp funda
¥ndbopr Heydbpr cliyev xXx¢gsusi yer tutur.

Onun rbpohborl iyl devr¢ndbp hbobyata ke-iril bopn me
°l kpdp el m vb tbhsil sK &aft embDpr kelyd siyymtgondymnqgo
hazerl etfedqgiglamhi potensi al é vbD tbohsil infrastru
m¢ehegm nailiyybptl or Dl dbocuediilldobnxkdetrti bXrgsmusbéarl d
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m¢estoqgilli k dedrgndopn dd¥eambptet si yasot i Azbpr bayc
formal akmasénda hboll edi ci r ol oynamékder .

Bu baxémdan tbpgqdim ol unan mbpqgal pdbp Ul u ¥nd
Azbprbaycan elm vbo tbohsilinin inkmeadfyyopliu, vbbpp
m¢asir devrdp yaratdeéejé strateji nbpticbolor el mi

Azbprbaycan tarixindbp d°vl oDt qgurucul uj u, mi |
i nki kaf model i nin m¢epDyybnl okdi ri | mbpsgi© s thbparxnmé nké
KDXxsiyybptl ordbon Heydprdoxllthhysed¥ndborOnun fpbaliyybt
iqgtisadi sahpopl orl b mbphdudl akmamék, eyni zamanda
mpqgsbdy°nl ¢ V D ardecel siyaspthu idipyadmt s moity
Azbprbaycan el mi vb tobohsild.i keyfiyybpbtcbp yeni mob r

ElIm sahbpsindbp dpop Ulu ¥ndbprin fpali Agptribamghagr
El ml prn é& Mk aidnekmi kyaafsee & - én geanltDmlqaqbar
tutl aréneéen fopaliyybti stimull ack
|st|qathindD m¢hegm addéeml ar atéel mékdeé
sahbpl bprdpo meé¢hem el mi nailiyyopmfibrt cdod d
tut mukl ar .

M¢stoqgillik devr¢gndp dp Heydbor cliyev el
stigambptloborindbn biri -k & mii | dng D yxyad myléonk d i D
yétdeqgdan sonr anmirIpkkdb-syxaama&w | gqti sadi K
hsil sisteminin qorunub saxlanél masé vbD 1in
bul edil di. Tbhsil sahbpsindbp h¢gquaqi baza fo
bul .ol undu

Ul u ¥ndbr elm vbD tophsilin yal néz bil ik °t ¢
i deol ogiyanén formal akmaseénda meéehem 1ol oynad
Si st emi gopnc nboslin vbotonpborvorli k ruhnmdaadiog k
kadrl ar én yetikdiril mbpsindb Dsas vasitodir.

i n
]
I

M|I

[
[ st

dé
r. Bu Siy
® 7 :

cr3

O 0O 02

m¢Dssisbpl D do tborbiybp ikinin g¢clondiril mpsi
ol mukdur . [

Bu g¢n u ¥ndborin m¢gpyybpn eavecgn Respulfi ks
Prezidenti KI ham ¢tbrypyévndbon wujurla dav
rogopmsall akdeéer &l masé, beynbl xal q hs er
V D etlondigi gat fopaliyypbtiinsitni gambmu aKdneJhe(Jnnnaméli
ol unmuxkdur . Yeni mbpktobl brin tikintisi, al i t
gpncl borin xaricdpbp tbohsil i mkanl arénén genikl bond

Bel poli kl b, Ul u ¥ndom vHbeytdmhsicll i sya@lvdb sni nedb hbpy
Azprbaycanén m¢gasir i nki kaf model inin bDsas s¢t
etdiyi strateji kurs npbticbpsindp formal akan g¢
m¢asir tbohsggdn sCilskpoemin bduavaml & i nkikaféné tobomin

Ul u ¥ndborin i deyal ar e Dsasénda gurul an el m
comi yypbtinbp dojru apar an etibarl e y ol Ki mi 0z
i nki kaf éndaynamgdugdavam edir [3]

r
2
U
etdirilir.

am
t D [ mbp k an
h t
i n

Apareéelan tohlillobr gestorir Ki, Heydbr cl iy
Dt i Azpbr baycan Respubli kaséneén davaml e vbD
ment al i stigambpt lbbredrn ibior ifdorrmal @QGkdréer b &n
el mi baza vbD y¢ksbk i Xtisasl e kadr pot
Dbn edbon bsas amillobor ki mi -eéxeéexk edir.[5]
M¢stoqgil ik d°vr¢ndbo bu Ssiyasbtin arddoeél
Azbprbaycan ql obal el mi vb tbohsil mbkanéna inte
psaslanan m¢gasir d°vipbpto -evrilmikdir. Bu pr ose
ke-irilbon mbpgsbody®°nl ¢ islahatlar x¢susi Dhomiyy
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Npti cobar et ip, Heydbr cliyev irsi ¢zbprindbp qur
ke-mikin deyil, hom dbp gblbcbyin inkikaf traye
baza Ki mi - éxex edir. Bu strategiyanén dav
transformasi yaséné tobomin edbpn bsas tominatlardan bir
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THE DEVELOPMENT PATH OF AZE RBDHDUGANI®OS UNDER THE CE
LEADERSHIP OF GREAT LEADER HEYDAR ALIYEV
Bayram Hasanali oglu Khudayarovl’
bayramxudayarov02@gmail.com
Bayramh@mail.ru
Huseyn Behbud oglu Ibrahimov T
Mo bi | Kazi movTi
Nurl ana Kazi mova)
I nstitute of Physics of the Ministry of Science a
Azerbaijan Technol ogical University]

The article analyzes the role of the Great Leader Heydar Aliyev in the development of
science and education in the Republic of Azerbaijan from a scientific and theoretical perspective.
The reforms implemented during his leadership, the modernization of the education system, the
national personnel training strategy and the steps taken towards expanding scientific and research
activities are extensively examined. At the same time, the sustainability of this policy during the
period of independence and the achievements achieved at the modern stage are assessed. The
article shows that the science and education policy determined by Heydar Aliyev is one of the
fundamental directions that form the basis of the sustainable development of Azerbaijan.

Keywords: Heydar Aliyev, science policy, education reforms, national personnel training,
scientific research activities, Azerbaijani education, development strategy
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GirMgasir devrdp de°viptlorin milld@ tbphl ¢kbsi
mbphdudl akmeér . Ener ji eambopkib)] psu, toohgl zpyat vei S
kritik infrastrukturl ar devIibptin funksi onal S
rogomsall akmasé onlaréen effektivliyini artersa
yaranmaseénpnh mugb4. b

Spnaye 4.0 konsepsiyasé -bDr-ivbopsindbp | T (Knf
Texnol ogi yal ar &) sistemloborinin inteqrasiyaseée b
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monitoring vbD idarpbetmb i mkanlhlhaeamémgecan K¢ pDahdlii r
yarat méxkder . cvvbllbr izolyasiya olunmuk sbDnaye
olunmuk vb kiber h¢gcumlar ¢8.¢n a-éq hbodbpfb -evr

M¢asir kiber h¢gcumlar yalnéz mpl uimaitkio] auird tugn
birbaka tbsir g°stborbporpok enerji sistemlobrini S €
geni K migyasl é igtisadi-l1ZpbroBubpbaxaeambab 861 axtrtbe:
kiber-f i zi ki mé¢hitdop tohl gkprmrkdireal mi gyaséne (¢

cnpnNnbVvi tophl ¢kbpsizlik sistemlobri bu tip hg¢gcu
psasl é& sistemlpbor yalnéz pbvvblcbpdbon mblum hg¢gcum

dinami k vbp adaptiv xarakter dakeyeéer.

Bu sbpbbopbdbon w@onimaikretne |°lyerkoth mp s i Dsasl & m¢gdaf |
-éxer. Bu sistemlbor nor mal fpaliyybpt model i ni °
edimprwmkti v m¢gdafip mexanizmi yaradeéer.

Kiber-Fi zi ki Si steml bori niORKoavetgenst yas€@®@éeémp TbhAl ¢k
Kmpli kasiyal ar e

Kritik infrastrukturl afriézni km¢ assii ssPhgamakBystes& G yubr ear:
T CPS) dzgurodmukdur . Bu sistemlobr i nformasiya
texnol ogiyal ar ggrmmére (n@T)i ciprsti eegdrpa sfior mal akér vbD r
m¢hit vasitbopsilbp idarbp olunmaséné tomin edir.

I' T sistemlobri psasbn mblumatl arén emal é&, s ax
[ i Bu m¢ hitdbp tohliBkb S8 ictll;kakt apt eqpoi t(eQllA
S a formal akeéer . Lakin OT sistemlobori sbnay
b da bsas prioritetlor #fAcl-atanléq vb Funk

Bu i ki forqgli par adi gmanélni ki nptreogbrlaesm|yparsié yyaerr
olaraq izolyasiya olunmuk OT sistemlobor.i arteq K
hpssas hal 8ugklomiviedigrensi ya npticbsindb yaranan

fSpbnaye protokol | ar éknidfar pal uotneonntiinf ioklansai nyaas év D

fRe al zamanl é& sistemlbprdp tohl ¢¢kbpsizI|li k todbi

fLegacy sistemlborin m¢gasir tohl ¢¢kplborpbp qgqar ke
fKnsan faktorundan gaynaql anan idarpbpetmb sbhyv

B u ri skloor fonunda CPS m¢hi tii nndobs ptl mh | d¢ekypisli,z
sistemin ¢ mumi davranék modelinin anali zini t DI

Alcsasl e Anomaliya Akkarlama Sisté&@ghpriimitrel NV
psasl & m¢gdafibp sistemlbrinin bDsaesyidst ¢dnilneayngi ko e
mexanizmlbrinbo psasl anmaseédeéer . Bu sistemlobpr
negmunbolborinp deyil, sistemin normal davranék mo

Bu yanakmanén mbrkbpzindp fibaseline modelingbo
czbDmi ntdbol im ke-brok nor mal fopaliyynbt profilini
Kbpbokbp trafi ki, bompbliyyat |l oqglaré vbo fiziki par

Aut oencoder model | Dri: Autoencoder neyron K
séxaraq bpDosmlsarXasusi yyotl orini m¢eDyyDDN edir . T
mbpl umatl ardan i stifadbp ol unur. H¢ecum zamané ya
bprpa edil b bilmir vbp bu Areconstruction erroro

One-Class SVM: B u mo d e | nomantall arnéonl sor hodl bpri ni m¢,
sbprhpopdl pbprdbopn kbnara -éxan n¢gmunbpl pri anomaliya

Isolation Forest: Bu al goritm mbpl umat n°qtoloborinin tbc
Anomaliyalar statistik ol abphagktahakkarl anérid o

LSTM mod€&lalnmarni :asél é proseslobpr i - ¢én i stifadrt
davranékeéene Zaman kont ekstindp -adisd loiwd dgicu.ml &
akkarl anmasénda x¢susil b effektivdir.
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Sensor Spviyybpsiwobpi Jiodhn glk plsn tziéiliendiitzyi ok i A nsail sitzei
Dn hbssas komponent. sensor kKbDbbobkbsidir. Sensor
edir vbp onl arén manipulyasiyasé sistemin b¢ten
Sensor spoofingi nvjpecftalosie hgatuanl ar é bu sahpbpd

n°vioridir. Bu hg¢gcuml ar Zamané sistemb saxta n
yanl ék qgobrarlar qgbbul edir.
Al bDsasl & sistemlbor bu problemi akajédake ¢ st
f1Cross-sensor validationT m¢gxt ol i f sensorl ardan gbol bon mbpl u
fFFT vbD spekitsriagnaanéanl itzpbi i vbD ya s¢ni ol duj ur
TFi zi ki ganunl ara DpDbaerawmdnnanmidlcd | b mexani Kk
totbiqi

Bu yanakma sistemdbp Afapgoes alvpi mMmpecuiml ar@ er
bl okl ayeér .

SCADA vbD DCS Sistemlbrindbp Séni Kntell ektir
Paradigmglasanée: kritik infrastrukturlaréen idarpbp ¢
and Data Acquisition)Combr dCSSy(sDtiesms)i bat stteml b
oynayer . Bu s iodbtyerkitdmrsmnaye enerji KbDbbokbl brin
di gpr strateji i nfrastrukturl arén real zamanl é
bu si st emlsorki narkli tekturasé DbpDsasbn statik gayda
idarpetmp model |l prinbp bpDs-aphdndEpPpE gagrémegadar mg
malikdir.

Séeni intell ektin bu sistemlobro i ntegrasiya
transformasiya yaradeéer cnobonbvVvi SCADA vbp DCS s
model |l pbrinbp bsaslandéjé halda, Al Dsasl & siste
mexanizmloborini t omi n edi #. ziBwi tgiaskd amirwniaisy iyrdic

davaml él é] éné moe il pymt ke -y enir .
Al pDsasl & SCADA sist8GADAI si st emlkmamig,| geni K ¢

yerl pkbn obyektl bprin mpr kozl okdiril mik idarop
sisteml br i ndpbensarlardan matpll armm és v D operator tor pfi
yanakma insan faktorundan y¢ksbpk aseéel él éq yar a
geci kmpl borpbp spbpbbob ol ur.

Al integrasiyasé bu prosesi avtomatl|l akdérar ac
fRe a | zamanl & mbpl umatl arén avtomati k anali zi
fAnomaliyal arén dbor hal akkarl anmaseé
fOperator qbrarl arénén optimall akdér el masé
9Ki ber h¢gcumlarén erkbon mbprhoplbodop m¢gpyybon edi | mi

Al psasl & SCADA sistemlobri Asituationah awa
daha dbpgig vbp kontekstual mbpl umat tbogdim edir.
i daorlbpunmasénda kritik bphomiyybpt kbsb edir.

DCS sistemlpbprindbp Al vb | okal avtonom idaropet

DCS sistemlobori Dsasbn | ok al SDViyymdmbp PO rodno
tutul mukdur. Bdarspestrmoml|l budbsi yal aré m¢gxtolif n D
bu, sistemin dayanégl éjéné arteéerer.

Séni intellektin DCS sistemlbrinbp inteqgqrasiyeé

fLok al spviyybpdbommdaptiv gbrarver

TFi zi ki proseslbrin progqgnozlakdeéer él mase

fAvtonom tpohl ¢kbpsi zli k reaksiyalaré

fReal zamanl é& optimall akdeér ma
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Al psasl & DCS sistemlobori yalnéz verilmik pa
prosesin gpol bpcok vDziyybtini atpggignaogzdmn& deopgi &g
X¢sSsusiyynpt xpsugi lvio e ynraimi k si stemlbordp effekti

Al vasi tpops$DCPD ISCIADAISLTAIDYWa sveo: DCS sistemlobori é
koordinasiya kritik infrastrukturbaréeritsbleim{lbnb:
inteqrasiya mbhdud spbviyybpdbp hpbyata ke-irilir
olunur.

Al bu 1 ki sistem araséeénda fAkoqgqnitiv K°rpe¢go rc

fSCADA spbpviyybsindbp toplanan mbplumatl arén DCS

TFi zi ki proseslbpbr vb rpbpgbpbmsal mpl umatl ar ar as

fKi ber vb fi zi ki hadi splbrin inteqrasiya ol un

Bu yanakma nbticbsindbp sistem yalneéz hadi sb
anali z edbon vbp pdeabkbtedborbDkntdl ]|l ektual ekosi ste

SCADA va DCS SISTEMLORIND® SUNI INTELLEKTIN iNKiSAFI
inteqrasiya olunmusg Al asash idaresetma va tahliikasizlik modeli
N ou eacowme B 7] oo, ke el men o=
BB 8 & |ao ..
| | | > xata risklarini prognozlasdinr >
Protokglan Tobil il Emal (417) protokotan
o 707 OFC 0A) 2 v sakeiel Gt vork o ore o
| ) e s )
CoU T D ;’*;’7*7j* 777777777777777 \
SENSORLAR V8 SAH® AVADANLIQLARI i Al 9SASLI IDARSETMS VO TOHLUKSSIZLIK QaTi { AKTUATORLAR VO IDARDETM® ELEMENTLORI
§ Q0L Folo @ = i Lk &o@ B o
Ter Teve  AmOun st Der | | e Aaiane  CaasGOND)  Cymaendme  Tohewr | | Ko N | Sedk  Quinci | og
- AI:NlN SCADA V3 DCS SISTEMLORINDD 3SAS T£TBiQ SAHOLORI Vo USTUII‘:LCIKLSRi i‘fi'a" ;::Tz:::mmam
@ A & A &
Kbenshickaien kv | Pooons st e Stasi Dot
it o AR o il Rt et Rl R Rt A e e ey
kbpkil SCADA vbp DCS sistemlbrindbp s¢ni intell ektin
kbpkido ISCADA vb DCS sistemlobr.i araséenda s¢ni
tbosvir edil mi kdigsbviByuy pnsoidnedl b ns ebnaskolray ar aq qbDr ar v
b¢egtmpmml umat axénénén vahid Al pl atformasénda ana

Predi ktiv idarpetmbp vb Model Predictive Coni
Predictive Contr ol ( MPC) uwnanacknBas & megteondi K s itspttek
davranékéneée proopgtniomzala kiddéarraoreatgmp qgDr ar |l ar éné mg¢ D)

MPC-ni n SCADA/ DCS sistemlpbrindp totbiaqi:

fEner j i i stehlakénén optimall akdér él maseé

fAvadanl|l eql arén akénmasénén azal dél maseé

fQpza riskloboriéemmien maisréi mal | akd

fKi ber h¢gcumlarén npoticbplbrinin prognozl akder

Bu yanakma Si stemin yal néz car.i VvDziyybptop
psasl anaraq idarp olunmaséné tomin edir.

Al pdadhllgkpsi zIl ik vbp Arbgbomsal i mmBuA DA t WD Kk
DCS sistemlpbprindp firbpgbmsal i mmunitet sistemio
i mmun mexanizmlborpbp bbnzbor kbkildbop fobaliyybt g°s

fNor mal wvbziyybti °yrobonir
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TXari ci m¢edaxil ol pri tanéeyer

fH¢ecuma garké avtomati k reaksiya verir

qSistemi n °z¢n¢ bbDrpa et mbsini tomin edir

Bu yanakma kritik infrastrukturlareéen -fizkiunm¢d
tohl ¢kpl brin tosirini mi ni muma endirir.

NbptiAmar él an tbodqgigat gestorir ki, m¢ adyir d°o
yal néz kl assitkophi pkpsmakiya yanakmal ar é i | D t D
Texnol ogiyal ar é (1 T) V D cmpliyyat Texnol ogi ya
f ormal akfainzikkibesi stemlbor hom funksimonmal thhax ghkdas
baxéméndan daha m¢rpokkbpb vb -oxgatl e risk- mg¢ghid
h¢g¢cumlar arteéeq yalnéz mbplumat itkisi il o mbphdud
vDpD mil | i tohl ¢kbpsi zIlilkbprspopivorymalsamdié®r éri.ddTp htlipihld
edi |l mi kdir ki, SCADA vbp DCS sistemlpbporinin kIl as
polimorfik kibert phdi dl pr garkéseénda mbp hdud effekti vl i)y
olunan sbnaye tpoholtokmodilzalriecknmébaxéméndan zpi fl iy
mexanizmlborinin kifaybt gopdpor i nki kaf et mpmbpsi
tohl ¢kpsi zIli k todbirlorinin totbigini -Dtinl bk
strate gi yal ar @énén totbigqgi fundament al Dhomi yybDt
davranékeéneén -oXO% 1 - ¢l ¢ model |l bpkdiril mbpsi, anot
predi ktiv analitika vasitbpbsilb h¢gcumlareén .er kor
Xé¢susil b autoencoder, LSTM vb I solation Forest
h¢cum ssenarilbprinin akkar |l anmas én &mi zamanhds, D k e
sensor sbpviyybsindbp tbotbiqgq olunanefnsognalalidae
(crossssensor val i dati on) fiziki prosesl!l bro y°n
l okall akdérél maséna KDrait yarader . Bu yanakma
nbzarobpt mexanizmlborinin f ormal akmasséenpas i was € i &
reall akderél maséna i mkan verir.

SCADA vbp DCS sistemlbrinin s¢ni intell ekt va:
idarpbpetmp m¢ghitindbpn - €xyarrpadrpanq eakdoaspitsitve mmD -°%ezvy Ir¢
Learning Dsasl|l éveawbonmomenx aqqbdrzand Dr i h¢cum Zamart
strategiyal arénén se-il mbpsini tomin edir VD in
yanakma kritik i nheasti ngk tsuyrdtaegmsad fdkseddepsi yas
gptirib - é x anrpétri.cTool dogriiqag¢g €st prir ki, kritik i nf
texnol oj i vasitbpoloborlop deyi |, hom dbpb intell ekt
inteqgrasiyaseé ilbp tobomin oluna bilobr. S¢nhipm nt el
do gorarvermbp vbp tbohl ¢gkbpsizlik idarpbpetmbpsinin m

Gopl bpcobok perspektivlor baxéméndan Al model |
dayanéqgl éjéenén arteérél maseé, izah edil b itlbomisy¢
V D iimMdanombpkdakl|l é] éna -mg$halsbtapan mddhelmamr i ni n I
i stigambptl!l or ki mi -éxexk edir. Eyni zamanda Di gi
federativ °yrpopnmbp model |l prinhbhl|l ghbbigli kratkkt &
da ge¢cl pndirbpcokdir.

Npticp etibaril b, meé¢asir devrdp d°vIipbptl-bprin
fiziki tophl ¢kbpl brin neytrall akdérél masée yalnéz
sistemlortothbiqi Il b m¢gmkegndegmg hiBud by adnaaykanmaé gd cell
edi |l mpsindbp bpsas stratej.i i stigambpt ki mi - eéxex
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SYSTEM ANALYSIS OF ARTIFICIAL INTELLIGENCE-BASED DEFENSE STRATEGIES AND
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This paper presents a comprehensive analysis of Al-based defense strategies for critical
infrastructure security. It examines risks arising from IT/OT convergence and highlights anomaly
detection, predictive analytics, and Zero Trust models as key mechanisms for securing cyber-
physical systems. The study emphasizes adaptive and intelligent approaches to modern
cybersecurity challenges.
Keywords: Critical infrastructure, Artificial intelligence, Cyber-physical systems, Anomaly
detection, Machine learning, Zero Trust, SCADA
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gal ér . Bu baxémdan sg¢ni intell ekt vD makén °yror
tbpqdim edir.

Makén ©°yrbonmbpsi model | prli unbatyl ¢akr € h pacnnallii zs oesdic
negmunbol prini vb risk faktorlaré araséndaké gi z
m°vcud vbziyybptin anali zi il o mbphdudl akmeéer, h D
progqgnozl akdér él malfléna i mkan verir [ 6

Sosi al vb Davranék Risk Faktorlarénén Sistel
fordi davranékeéen nbpticbDsSi Ki mi deyi |, -0XSDViy"
formal akan kompleks fenomen ki mii Iqgiinydmp taiplnod,i rsid:
iqgtisadi kKprait v-bi pisi xbbogeéxfaktbgbpdar fbiatiyynb:
trayektoriyaseéenée m¢DyyDN edir. M¢asir sosi ol o]
formal akmasé tbosadgbtr deyflunkskenab ditsbhhkl ansl a

Ail b institutu bu sistemdpo il kin sosiall akm
sisteminin formal akmasénda hpll edici r ol oynay
konfliktloor vibyemosiadreaxlmadbeaei é ukaql arda sosi
sbpbbob ol ur Bu isbp onlarén alternativ davraneéecx
zamanda sosial-i qt i sadi status da m¢ghegm determi nant K i
resurmbaded ol an méhitl prdbp b °

yéybpn yeniyet mol
ehtimal é daha y¢kspk ol ur.

Tophsil me¢ hi ti i sSD sosi al nobzarobpt mexani z mi
davamiyybptinin azal maseé, akkaaeimi & mJuasiolz dytelgpa v i
gprginliklbor sosi al deviasiyanén erkbopn indikatc
zpi fl ombpsinbp vbo fbprdin comiyybptp inteqrasiyaseé
alternativ sosial gruplarad - ox v axt denwika mte nthayvirk ed gi°cmmh i m¢ h i

Belbolikl b, sosi al VD davraneéecx faktorl areéene

cinaypbtkarl ej@eapbicbawdagobbdbbil b izah edilpb bil
dinami k strukturdaohoal iefyffetkt g% stamrailri zv b yal néz
anakmal ar vasitbpsilbp megmkegnder .
Rpgbmsal M¢ hi t vD Yeni Sosi al Risklbrin Tra
ni yetmboloborin sosiall akma mexanizmloborini k ° k
mbyybrdbp sosi al tbsir psasbn ailb vbp fizi
goboms al platformal ar bu tbosirin miqgqyaséneée (
un platformalaré vb virtual i cmal arl axenais ¥
;hem 1ol oynayer .

Bu m¢ghitlborin bpsas x¢gsusiyybptlorindbopn biri 0
masédeéer . Virtual meé¢éhitdb anoni mliKk VD mbD s u
vranéklarén daha sbpbrbpopstrakbkiylhrdmdefad®Buoli smm
nomedny mmi s osi al nor mal arén bul anéeql akmaseéna
Eyni zamanda, roqpomsall m¢é¢hitdop yayélan kont e
rbaka tbsir g°storir. ki ddapntéok eéme yriolmain tmaztaesri iya
sir mexanizmlobori fprdin davranék se-imlbrinbp
si al pl agolborin zpopiflpombsinbp vbD empatiya sDVI
Bu baxémdan roqgomsall md ittt oymad n@zyitlexndwmibo i
real |l égder . Bu reall égda riskptaoktarraké edalda Kk
etibaril b, yeniyetmbp cinaybtkarl|l é&jénén anali zi
al énmasé zbprxuadk edirrt. ki mi - &

Makén ¥yrbponmbpsi Model I pbrinin AnalitiKk Pot en:
el mlbprdp analitik yanakmal aréen keyfiyybptcbp yeni
statistik modell bpr bDsasbn xbDtti nolPygminomm sd z @i iqr
geyri:x bt ti vb -o0ox°1l-¢1 ¢ Dlagplbori akkar etmbk qabi

Loqgistik regressiya ki mi kl assi k modell br ri
i stifadpb olunsa da, gor ar aj acl akenhkvbor Rama®en
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m;rokkbopb garkél éql é tbosirlori daha effektiv kb
°l - ¢l ¢ verilponlordp gi zli strukturl arén akkar e

Bu model |l bprin DSas csteéenl ¢ygr.onBaseemrP ydanRri
mbpl umatl ar bsasénda model davamlée kbpkildbp ©°z¢nyg
m¢ebDyybn edir. Bu x¢susiyybpt sosi al risklorin di

YENIYETMO CiNAYOTKARLIGININ MASIN OYRONM®OSI iLO PROQNOZLASDIRILMASI MODELI
(USRS,
T e % L/ /\. _{‘;,. : , /\‘ B S J
*1 fearee P N & i“’.‘;i'.:;‘i{::,‘.',ii;y
E S, =kl
DR I e || o
o e e e L E
@@ Qoal | | e F
[ v SR = | -~ 818 |
i i e v e yenilonir va 62 doaialiyini e
§e e & e B T el < i
S R PR R AR G T
“ fed o ol W @ nn o OOk e R ] o /
kpokil 1. Yeniyet mbp ci°nyaymtnkoasril éjséamséEm dna p&dm gnoz |l akdé
sosi al indi katorl arén analitik inteqrasi
kbpkidpbp 1sosi al , psixol oj i vD rbpgbmsal i ndi kat
makeén °yrpbpnmbpsi model i tosvir edi mailedi t.ohMod el
progqnozl akdér él masé mbpr hol bl borini phatpbo edbpr bk
erkbpn akkarl anmaséna i mkan yaradér.

Eyni zamanda, ma K én °yrbonmbpsi model | pri y
prognozl akdér ma xmekaedizmi Bu myana&kma s-mghafi xpd
organl aréna erkbpn xbpbbordarl éq Si st emi togdi m
pl anl akdeéerél maséna «kKkbrait yaradeéer

Verilbonlbrin Kntegrasiyasé vbD Anahi tainlkal Emal
istifadbp olunan mbplumatl ar heterogen vD -oxmbnb
tohsil mbpl umat |l ar é, psi xol oj i i ndi katorl ar vV D
mal i kdi r . Bu mbpl umat | arbéinr [wahdiid i & malsii t ick dmho d arle
yaradeéer .

Mbpl umatl arén keyfiyynbpti bu prosesdp HWolgligdi c
mbpl umatl ar modelin npoticbolborinin etibarl él éjeéeneé
vD nor mal | axrdreorléo Inparsié xmw, s usi pbhomi yybpt kbpsb edi.

Bundan Dl avob, eti k mpsbDIl DI DY dpb diggnot mbp r

gorunmas é, di skriminasiya ri skl orinin gar Keéseén
sistemlbrinin bpsas tbolboblbrindbondir

Bel plvieklid,pnl bprin inteqgrasiyasé yalnéz texnik
tolob edbon kompleks prosesdir.

Prognozl akdér ma Model I pri V D Sosi al QDpr ar v
model |l prinin bn m¢ghegm totbiq saémll ori chidon Bur b
foprdlorin gbolbcbpk davranék ehtimall aréné qgi ymbt

Prognozl akdérma model | pri sosi al siyaSDtln f
model | pDr Dsasénda resursl arén, dabaiaéeffpkbdogvw
optimall akdéréelmasé vbo profilaktik todbirlobporin
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Eyni zamanda bu sistemlbr gbrar dbstbpk mexan
faktorunun tam aradan qal dér el masé Mmbhaqgsdtheuy] un
| oopo modelidir, ybni Al sistemlobr.i il b insan e

Bu yanakma hpom analitik dbopqiqliyi arteéerér, hrt

Belbolikl b, apar él an geni K anal iz ©°yrsd mirlimbp sl
mul tidi ssiplinar yanakma tblpbob edbon m¢grokkbpb so
faktorl arén integrasiyasé bu fenomenin daha dbr

Makén °yrobpnmbpsi texnol ogiyal ar é& «klsmondbw ps @tkp o
mevcud vbziyybptin qiymbptlondiril mbpsini, hpm dbpb
edir . Bu yanakma meé¢asir comi yyotl bprdbp sosi al
phomi yybot kbsb edir.

Npti Apar él an tbodqgiyyeari ygltsntbbor ¢ irn akyin,t kar | éJ &
h¢egquaqi probl em ki mi deyi |, sosi al, psi
ndpo formal akan kompleks vD -0x°1l -¢1 ¢ si
analdizi ks¢gbu prdin deviant davranéka Yy
yni zamanda onun daxi l ol duju sosi al m,
t me¢ hi ti il b séx bajleder. Bu bD®&DVieni
or yan&wmmal oad @nujgewrivbp i ntegqgrativ, Si st
yini ortaya qoyur .

Topdqgiqgat -Dr-ivobsindbp m¢DyyDDN edi |l mi kdir k
kompl eks anali zi ri skl ddk tiod d matriéfniekna seir ykabpsné meo rihm
nbpzarpbotinin z-gisddigeymseab|j t Ebokj atbohsil m¢hitindbp wu
m¢hitdesajdyarm fpaliyybpt n¢gmunbol bori yeniyetmbpl bri
Dsas rd@ethneant | ar ki mi -éxdkreditbp Barkakeqgt BEatesi
sinergeti k effekt isbp cinaybpt davranékénén form

Ma K én °yronmbpsi met odl ar eénén totbiqgi tvu me r
anal iti -bDr-ivo toqdim edir. cnbonbvVvi stati sti
model | Dr i -oxXbtgl ¢phvagmleymrii akkar etmbpybp qadi
gi zl i q b
y
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—~+ O N

c wn

3
- - ——xo0 o

- < -
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N

n i rbaka m¢gkahi dp mgbyymay &@di dmp
i mk an dér . X¢susil b neyron kbpbbokbpl or, Rand
dogiqliklb p nozl akdérma apararaq risk qrupl a
Eyni Zzama , b u model I prin t ot bolqunmaaslén éizl
mbhdudl|l akmeér . Onl ar gor ar dbostpbok sistemlbrinin
Sosi al xidmbptl bor , t phan¢lhamg e siogmlamrliar b b ¢ gnoc
edbpr bk profilaktik todbirlbori i daha B8Uf eiksto v r e
optimall akdér él maséna vbD sosi al m¢edaxil bl bprin
yarader .
Bununl a y a
mi |l |l ordon bi
or mal akmasén
D sosi al t D
or mal akmaseén
DgDmMs al davr

k
r
a
a
k

o

e, roqgomsal me¢hitin tDsiri mey,
ir Sosmal amegieai yet mmll mryinn pd a
yeni VD g¢cl ¢ tobsir mexani zmi k
r faktorl ar é fordin psixol oj i
sdwolrayée tBusisspbgpbdbn me¢asir pr ogqg
nék indikatorl arénén inteqrasiyas
Lakin ma K é °yronmbpsi model | prinin tot biqi
unur . Mbpl umat |l ar én ke fiiny ynoottii cwd peti intba rbli & Ib&ajké
ya-dpgymgi mpl umatl ar yanl &€k proqgnozlara sbhbbb
X¢éSUusi Dhomi yybt kpsb edir. kKbDXxsi mbpl umat |
Keéseéne al dnmaskpfvmf medenén tomin edi | mpsi
Dbl rindon biridir.
Gopl bpcpbpk perspektivlor baxéméndan federativ ©°
DN s¢é¢ni intell ekt (Expl ainabl e Al) yanak me
i gambptl pri Ki mi -éxexk edir. Federativ °yrobn
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i mkan verpbprpok moxfilik problemlpbrini aradan ga
interpretasiyaséné tobomin edDer onl arén etibarl

Npt itcipber i | b, bu tbodgiqga s¢but edir ki, yeni
yalnéz reaktiywv thbir-dD'rVBndyeanaKmalralakalm¢,mb¢,|ul
VD makén °yrpbpnmbDsS.i texnol ogi yal arpék bhup ns ashmadlpi tsitl
dbo gpbrarvermb sDViyybDsindbp yeni i mkanl ar yar ad:¢
tohl ¢kpsizliyin tomin edilmpsindbp vb gbolpbcbk nbp
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BEHAVIOR ANALYSIS AND ARTIFICIAL INTELLIGENCE: AN INNOVATIVE APPROACH TO
THE EARLY PREDICTION OF JUVENILE DELINQUENCY
Karim Tahiroghl uft
kerim.tahiroghlu@au.edu.az
KamalaAzi zova)] Hj
kama-azizova2025@rambler.ru
Nurlana Kazimovaw
nurlanavahidl@gmail.com
Baku Eurasian Universityr’d
Institute of Physics of the Ministry of Scienceand Educ at i on of the Republic
Azerbaijan Universityj
Azerbaijan Technological Universityw
This paper provides a comprehensive analysis of social, psychological, and digital factors
influencing juvenile delinquency. It explores the application of machine learning methods for
identifying and predicting risk factors. The proposed model utilizes multidimensional data analysis
to detect high-risk groups at early stages and supports the development of effective preventive
strategies within social and legal systems.

Keywords: machine learning, artificial intelligence, juvenile delinquency, risk factors,
behavioral analysis, predictive modeling, social indicators
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GirMgasir el mdp tbodgiqatl arén inkikafé pros
vDbD anal i zi proseslbpbri fundament al r ol oynayer
rolda -éxéxkx edir. éRpbogspgmlpit |ti e xknboklio gdipy ail akri Kk af é
sensor sistemlpbrinin vbp peykdbopn m¢kahidbp pl a:
prosesl b Dbi.i bi ot hadisbl bori vD i nsanl a
0 h e
e

[
r, t t D

- 0X Lovebatal ar formal akmékder . Bu veri.l
tbosviri xarakter deyi |, eyni zamanda dorinl
ganunauyjunlugl arén a#wlpdin col ohaagoPéma, nsmbong Dy
gpl pdcob kbak verp bilbcbk hadisbplborin bpn y¢gksbpk
verir. Belbo ki, mbpl umatl ar én el mi analiz oluwu
mexanizmlbrindbon biridir vb fborqgldi el mdb misra h bl
edir [1-3].

Mpl umat | ar é
CzéeéNDMDXSUS X
: :

r

emal é -oxmbpr hpl ol i V D kompl e
Susi met odol oj i yanakmal ar tobpl b
u migxe kK | §i srpbenrblpd roir ,d ekspemmertal d b C
|l nternet of Things) t exnol
I I t cohboptdobn sonar ol an anal
Bel I ar topl ana@&z azlaynasni ycals-émbpv bpd
hpom- i n mbpl umat| ren etibarl el é&q dbprbcbsi X¢

Kki nci mbr hpl pdpo mbpl umatl arén tomi z|l onmbDsi
proses db xam datalarén analitiekdiil gti f aBdup porl
-Dr-ivbpsindbp bak verpbn sbphv °l -mblborin aradan
bpr paseé, anomaliyal areéen akkarl anmasé vbD mp | u
olunmaséné hpyata ke-irilir. dBuvebirhbphbboxdgmn u ¢
kritik Dhpomi yybpt kbpsb edir, -enki dboqi g ol m
modelin yekun npticolbrinin sbphv edil mbpsinbp s

Mpbgal pdp tbogWplmuneadti | Poplfianmasé vb Emaleée i
akdenPekzmas é bu metodol oj i -Dr-ivobnin
-Dr-ivbpsindbop NASA peyk sistemlbrindbp
roti, temperatur, r¢tubot vb bit ki S
én yaranma ehti mal é model |l pkdiril mik
mbpnbbol ordon topl anéb, verilonl bpr i n
or mata sal é@énméxkdeéer .

Bu mbpgal opdp mpl umatl ar én t oplparn-mavspé ivipp enmreax
K verbn yanjénlarénén proqnozlakdér el masé
ni kK el mi yanakma tboqgdim edir. Nbpti cbpdpb, mp |
anali zi tokcbo el mi topdgiagmadd acEmi yykti kKaf &n
Dpmi yyot kbsb edbn problemlbrin hpollinbp dbp m
Progqnozl akdéer ma Model i: Random Forest vb On
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Prognozlakdéerma modellbrinin tbotbigqgi m¢ asi
njenlmarem<,krokkob vbD -oxfaktorlu proseslbrin
r. Bu kontekstdbp ansambl °yrponmb metodl ar
ksbk dboqi ik V D sabitlik t omin et mpsi SD
r-ivobsia méerbpénpén intensivliiyini xarakter
stoboricis n proqnozl akdeéer él masé & - ¢én mpD h z

e m

n D

r

tifadbp I kdir. Bu model -oxsayl é& qgbrar
del or f flborini kompensasiya edir vD ¢
min edi :

Random Forest model i nin DSas cstenl ¢kl prir
biliyybptinbp mali k ol maséder. Model in durulnm
estimators ivmodmlxi_mdeparhf or manséna birbaka t
rametrinin arteéerél masé ansambl daxilindp da
ur ki, bu da nboticbplborin vari asi yaasséené tapznail
Ir. Digpr tborpbofdbn, max_depth parametr.i hor
nzimlboyir V D overfitting probl eminin gar K€
perparametrlborin opti mal se-i mi enspott iwvedrsiilnodrm
prindop y¢ksbpk dopqigli k ngmayi k etdirmi kdir.
Model in ujurlu nbpoticblbr vermbpsinin bpsas S
t bi gi-adyirré cApyrrar ajaclaréenén prognozl ar énén
hvIl borinnitmousma iemndinmiir vb daha sabit nbpticbl
Ssusi yybpt xpsgudi lvib gyekrsipk dbpoyi kkbonliybp mal ik
sb edir. Mekb yanjénlareée ki mi m¢erokkbopb to
nakma ¢gfifkeslotki vIi i k g°storir.

Bununl a yanakeée, me¢asir s¢gni i ntell ekt model
i nterpretasiya ol unmaseéneén -ptinlivyi
t obmi n et spD do, - 0X vaxt noitgiac ml pgu tn
psasénda formal akdéejéné anl amaq -
dgigatda i1 zaholunan s¢ni TiXAD el l e
dan i stifadp edi | Addikive IExPlanatkns)s us i |
i n interpretasiyasé ¢-¢n effektiv
SHAP anali zi kooperativ oyun nbzbriyybsinbpo
[ [ verdiyi t°hfoni komi yyoptcbigi dmpt K
c tbpsir etdiyi dbpgi g kbpkildbp m¢gbp
Apar élan tohlillobor nNbpticbsi
Il Kbonl opr astirasée dap bcomghit e s
n
m

~+ 50 X o —

| Drin y ¢ ksbk Dhomi yybptop
termal, hobom dbp cojrafi fa
X¢susilbp brightness dbyi kKbni nims asoém chaan® | -t
intenS|vI|y|n|n yanj énén g¢céenegn DSas
e Ki mi oj rafi koordinatl ar i S D yanj
yDtIDrinl Dks etdirir. fCodbndeaxkear db
|l arén etibarl el é&q sbDviyybDsini gostoror
Ki mi -éxéxk edir. Bu npbticpbol obor yal néz
ara s°ykpbonir vbp moeéelin elmi etibarleléj
Model i n performansénén gi ymoptlondiril mbpsi
triklbordbon istifadp olunmukdur. Orta kvadra
determinasiya obmsaleée (R]) model in dbqiqgldi
énan npoticbolbr g°stormikdi
ognozl akdeér a bilir V D reall m¢Kahi db ol una
1



Fmummi || Lider Heydbr cliyevin anadan ol maséneén
iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

X¢susil b R| gestoricisinin y¢gksbpk ol masé mooc
doyi kbpnl opr araséndakeé bplagplbrin d¢gzgeéen tutul

Bundan bl avpb, pairpl ot vb SHAP vizuall akdeé
Dl agopl brin daha dbrindbon °yrobonil mbpsinb i mkan
doyi kbnl pr °yrcasiénodlaanm xodtttii vml agqedy roir akkar
brightness vbp FRP arasénda g¢cl ¢ megsbbot korr
model i n gurul maseéneén dé¢zgen apar él dej éeneé V D
baxéméndan adetkovsadi oll dwijru.nu

Nbpticbp etibaril b, Random Forest modeli vbD S
gat me K D yanj énl arénén progqgnozl akdér el n
pretasiya iIimkané tbgdi m edbpn ef faenkatkimia me
Z NnNbDzoDri baxeéemdan deyil , eyni zamanda p
edir. X¢susil b erkbpn xbpbbrdarl éqg sisteml
0j i tohl ¢kbpsizIliyin tomin edibmbsgi kmmhyg
pektivlbr a-¢e@er.

Nbpticbo

Nbpticbp etibaril b, aparélan tpodqgigat gostor
S¢ni i ntell ekt yanakmal aré mekbD yanj '
roqnozIaKdereImakemct,ama)y({,k(snektdefrﬁ
n t [ nDtICDSIndD Fire Radi at i
a ol muk,i samsdarmblk,yanr
skiohiam agzabdal maeedi

kt met odl|l ar éndan 0

unma-agneée dbpowyi D relton ikn vmbD taiycrc
mkan vermbrgdghtndsé] il bogi hwod
doyi kKbnl bprin mekD yanj]énl ar €
ar m¢epbyybon edil mi kdir. Bu hpom model in
noticolorin fizikizavwenéo] mgimk ¢ /baxxé cd a o
elin gi ymnptlondiril mbpsi zamaneé istifadbp
roqnoz dbopgiqgliyinp mali k ol dujuniu tobs
pairploitdvyi ©HAIPmgeéentlakeépbpbl agol bprin
nND KDrait yaratmék vbD modelin d¢gzgeén

Bu tbodgiqat mpblumatl arén toplanmaseé, emal é
ekol oj i probl eml prmi lugaoyianit ort pmagy iokl uentadi r i r .
gpl pcbpkdbp mekb yanjénlarénén erkobn prognozl a
idarpo olunmasé sistemlbporinin inkikaféenda mg¢hyg
izaholunan analiz metodlar énén i nteqrasiyasé hpom el mi t pdc
do prakti k problemlborin hol i baxéméndan geni
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FORECASTING FOREST FIRES THROUGH DATA COLLECTION AND PROCESSING
Gunel Vugar Farzalizade
qunelferzelizade@gmail.com
Mansur Nabiyev
mansurnabiyev2003@gmail.com
Ulker Veyisova
ulkrveyisova@gmail.com
Nurlana Vahid Kazimova
nurlanavahidl@gmail.com
Azerbaijan State Oil and Industry University
Azerbaijan University
Azerbaijan Technological University

This article presents an integrative scientific approach that combines general
principles of data collection and processing with the prediction of forest fires using artificial
intelligence. The study involves the processing of satellite data, statistical analysis, and
predictive modeling based on the Random Forest algorithm. The results demonstrate that
properly organized data collection and preprocessing are fundamental to achieving high
prediction accuracy. Satellite data prove to be highly informative for monitoring and
analyzing forest fires. Furthermore, the application of explainable Al methods such as
SHAP enhances the transparency and interpretability of model outputs, providing practical
advantages for decision-makers. The findings indicate that the proposed methodological
framework has strong potential not only for forest fire prediction but also for broader
applications in environmental monitoring and natural disaster management. Overall, this
approach offers an efficient and scientifically grounded solution for improving early warning
systems and supporting emergency response strategies.

Keywords: artificial intelligence, forest fires, satellite data, Random Forest, SHAP,
explanable Al, prediction, environmental monitoring
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Lakin bu geniklpbonmbp ilb paralel ol araq tpbhl
artmexkder . Tochizat zpnciri h¢cumlaré (supply
.Sstpolbobybprpopk sbisft emPgtbei phi mi - eéxXex edir . Bu t
onl arén dol ayé tbpsir mexani zminbp malik ol maséd
deyil, onun etibar etdi-§i komponentlborpbpo n¢gfuz e

SharHul ud h¢gcumu bu kontreikds thiddc uyne nmo dneplsii | kK ihmib
bil or . Bu h¢gcum yalnéz zororl i kodun yayeél masé
sistemati k kbpkildbp toplanmasé vb gi zli kanal l ar
Mpbgal opnin mpgsbopdtebonohggcumpbsasl|l aréné, funksiona
i mpli kasiyalarénée kompleks «kkbpkildbo tohl il et mp
modeli: Shai-Hu | u d Ki mi t anénan tbpchi zat zbnciri he¢c
program model | pri ndbon kbskin «kbkil d forqlonbprok -o

i
D
arxitektura ¢zbprindp qurul muk kompl eks Kkiberhg¢gc

n®°ve¢egndp funksionabi kiomplomesékornbeqr asigastolrumn
vb hbor bir mbprholpbo bvvbl ki mbpr hbol opnin nbpticbpl b
X¢éSsSusiyynbpt onu kl assi k statik zpror |l proqr a
baxéméndanbaispebedi hack architecoywr enps &s mverqgiiry.m
zpncirinin struktur anal i zi gestorir ki, pros
infeksiya vektoru (I'ni ti al I nfection Vector),
Layer), mpl umatl ar én akkRBat anmHas & e vytbi n-gé xlaa y¥eé m)
eksfiltrasiya mbprhpol-£68]. (Bufilltytatri am ask@&ynema) mpé
eyni zamanda adaptiv xarakter dakeéeyeéer . YDni S
ssenar.i ¢zrpo deyil, mhbbimt idm X g&guws ioylyuontdlugjrui no Uy ]
doyi kb bilir. Kl'kin infeksiya mbprhbol psi adbptbon
menecer | bpri vasitbpsilob hbpyat a k e -nitreirlaicrt.i omBu a
kateqoriyaseéena Hakifaeno4iil yalnéz zahirbpon | eqgit.]
h¢egcum zpopncirini avtomati k ol araq aktivliokdirir.
geni Kk yayeéel mék avtomatl|l akdér ma pr i nsiiotliofreacho no It
bil bcobyini g°storir 14,15
kpokil Huldl Idadi met af orasé bsasénda NPM tpbchiz
geni kKkmi gyasl & kiberhg¢gcumun vizual toDs
Bu KDkil NPM ekosistemindbp bak verpbn tbchi z
met afori k tosiviiri Wizualgdk omgdaz i-kulyuadlia olorhaozng kig
i darpbpol unmaseé -bptin ol an ki ber tophl ¢kbni sSi mv
infrastrukturu ¢zpbrindbop yayélan h¢gcum tbpbsiri D k
el ement-léogr i mpan b D program tomi nat é ekosi stemlopb
yayél maséné vD sistem migyasénda komprometasiy
cihazlar vb kod mg¢ghi ti i spb h¢gcumun DevOps vbD ClI
yanakma tbchizat zpnciri h¢cuml aréenén vyalnéez t
spviyybpsindpbp ciddi tohl ¢¢kbp yaratdej éné vizual o
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Preinstal]l hook mexanizminin istismareé vbD ri
n°qt osiNPKIi mikosi stemindb m° vcud ol an Il i fecycl e
mexanizm progqram tbominateénén gur akdér él maseé pr
tutul sa da, X¢susil b preinstaldl hook funksiyas
¢¢nk bu skript gurakdérma prosesindbpn bvvopl i cr
icra splahiyybtlborinbop malik ol ur.

Zpror | i preinstal]l skriptinin funksional anal
Kbkildbp hbopyatal bdpi sist ekl mgmdbt hnin identifikas
sistemi, i stifadbp-i h¢quqgl aré vbp mPvcud runti me
bajl anteéesé yoxlaneéel ér VD uUzagq-obmadejyépmrlnml| bt ac
mbpr hminbpdsonra i sD Dsas payl oad uzaq serverdbpn

hazeérl aner .

Bu prosesin bpn m¢ghegm xXx¢gsusiyybptlobrindbopn biri
m¢extolif meghitlordop forqgli davr anéki nsipnr gm®lvbocyund | b
akkar edildikdp fobaliyybptini mbhdudl|l akdéra vbD vy
-ptinlokdirir vbp onun effektivliyini arteéerer.

Ri sk anali zi gestorir ki, bu tip h¢gcuml ar én
tbchi zaitndoopongeani Kk yayél mék Atransitive trusto
DS as paket. etibarl & hesab etdi kdb, onun bg¢t én
etibarl & qgbbul edil ir. Bu isbpb h¢gcum edbomlrdri K-0
birbaka deyil, dol ayée yollarla sistembp daxi/l (
yayeéner .

Bun runti me m¢ghitinin strateji i stifadbpsi Vv
baxémdan DN di ggpt-pbpkbn X¢sosi g btmephriitnidnoinn  bsie
cnbonbvVvi Node.js m¢ghi t il b m¢ggayi spdp Bun daha
Ki mi -éxeék edir vbp bu da h¢gcum edonlborpbo bl avbp ¢

Bunruntime-¢ JI1 TIn-TJme}) opti mi zasi ytap smelxpa ny ¢zkrsl ook ip ev
tomin edir vbp b°yak éehpdmahia pgylbdadd i craséna i m
onun daxilindp paket idarpbpetmbp vb bundling f unk
mpr hol ol brinin vahid m¢gkhbdDt @bt hpgaaadérk.e-Bui | IDsS |
effektivliyini artereéer, hom dbo bl avbp alpbtloborbp o

Digpr m¢ghegm aspekt i sbpb Bun m¢ghitinin hbpolb ge
torofindbon kifaynbt gopdbpr mosii Yot nlgg olmnendmals g«
detection surfaceo yarader vbpD onlarén fopopaliyynbt
sisteml o bDri bu m¢ghitdp bak verbpbn anomaliyal aré a

Bun runtme-énén i stifadbsi goesewmliar kyal nnégzasm%v cku
tanénmeéck texnol ogiyal arl a mpbhdudl akmeér . cksinbpo
| atformal aré aktiv kbpkildbp istismar e
dirirlopor. Bs ahsoi nidibpbem¢ dtad h lpg kmex an i Ki
d

[
inami k vbp adaptiv ol maséné zbrur.i edi
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kpkil 2. Bun runtime m¢ghitindop y¢kspk perfor
vD obfuskasiya olunmuk zborporli JavaScript
bun_environment.js Payload-€ n € n  SFunksidnal Amalizi-mo d u | Dsasl & ar xi
fayl sistemi skan mexanizmi: Payload-é n deobf uskasiya olunmuk struk
o, kl assi k monolitik zororli progqram model indbr
bil bon arxitekturaya mali kdir. Bu yanakma hg¢gcum
m¢stoqi l Kkpkil dp idarpbp et mbypb, hom-inin bpmboliyy
verir.
Bu arxitekturanén bpDsas komponeaodulldorrBumddoln bir
istifadbp-inin | okal meé¢hitindop y¢ksbpk dbopyobr | il
Kbkildbp analiz edir. X¢susilbp akajédakeée katal og

/ home vbD istifadbfibrdsasmbébmgvkengfagotasiyal
kek fayll ar e

.ssh kataloqui kr i pt ografi k a-arl ar (private/ public
env fiayltlbamgé spviyybpsindp saxlanélan gi zl i d
Git repozimombyakadé, i gommi tt ezamyanl ékl éql a

tokenl bor
Bu mbprhbolbodp tbotbiqgq olunabassdssmanwmidod ogana
Bu yanakma obDvvbDlcbpdbpn m¢gpbpyybn edil mik a-ar S° z
PASSWORD) Dsasénda fawals@anen tbimi nr eesgliiya &lunmunl
yalnéz sintaktik wuyjunluja bsaslandéjé ¢-¢n bbb
ga-éra bilobr
ff Attacker's ature
"*Shal-Hulud: The Second Coming.®

/4 Exfiltration file names
"cloud.json”

“enwironm

‘contents
“trufflesecrets.json’

/4 TruffleHog integration

kbpkil 3. Fayl sistemi skané nbpticbpsindbp akkarl anmék hbo

Bunun qgarkéséné almaq mbpgsbpdil b payl oad dahe:

integrasiya olunur.
Truffl eHog integrasiyasé vbD y¢ksbpk entropiye
cuml ar éneéen &fofmplotmiewnlt il ypir mip n

tbpchizat zpnciri h ¢

mbpl umat | ar én akkarl anmaseé mbpr hbpl psi ndbp totbigq

edil on - pmaybmaidnnovativ x¢susiyybtlborindbon biri

Bu al bt kl assi k regex Ibis amsll @&r ayga nearktmrad mirylaa no & aby |
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czbrindbop qurul mukdur vD mbhz bu x¢susiyynbpt onu

Yé¢ksbpk entropiya anl ayéké informasiya nbpzbDriyypb
Ki mi -éxék ed&kira-aKdiapt ogaruvatfent i fi kasiya tokenl
adoptpbon y¢ksbpk entropiyaya malik ol ur V D bu x¢
mbptnl bprdbpn forgl onmbsi nbp sbpbbb ol ur . Payl oad
sistemi nddmkvm¢igpadi ndo yerl pkpon mblumatl are yal
X¢susiyybptloprinbp g°rp analiz edir.

Bu yanakma nboticbpsi ndb akaj edake kritik mp |
akkarl anér: API a-arl ar & vobD ustehr vossa sa uéet eguitriifk kiac
Kifrplbonmbpmik vb ya zbpDif gorunan parol |l ar, el
tohl ¢kbpsi zIl ik mplumatl ar é. cnbonobvVvi regex Dsasl ¢
negmunol proi tanéyailial disyis| Balyda,a ke@at rnambp | -u m, n
standart formatda tpogdim olunmuk mbpl umatl ar & be
h¢egcumun kbokfiyyat mbpr hbpl bpsini keyfiyybpbtcbp yeni
yal néz axkuarrl avkod ésrtérl urketk mbpl umat | ar é deyi |, hbm
kritik mbpblumatl arée pldbp edbp bilir. Bu XxXx¢susiyyb
yarader, - ¢nki bu tip analizlbr - oxdpwnaxtk kmmbp remv

M¢ hi t doyi kKbpnl brinin -éxar el mase (Environm
risklori:M¢gasirtr program tbominaté arxitektur al
sistemlbrdpo m¢ hit doyi kbpnl bpri ( envimpesn ma mt Dwaal
el ement!| prindbn biri ki mi - éxex edir . Bu dboy
par ameitor lcogrml pdbon autentifikasiya mblumatl ar éne,
par ametirdlionraimmik kbkil dop tomia edhli¢kbhakzhhi bubagxa
risklbor yarader, -¢nki bu mbplumatl ar -o0ox vaxt
daxilindbp a-éq kbpkildbp m°Pvcud ol ur. Analiz edil
edbpr bk mextoli fidplaawt emtmafl ak asi g a mbpl umat |l ar ér
infrastrukturlare vbp kod idarpbpetmbp platformal a
( AWS) , Google Cloud Platform (GCP), Mi crosoft

platformalar daxildir. A WS m¢hi tindp Access Key vD Secret K ¢
olunmasé h¢gcum edbpn torpopfbo bulud resur sl ar éna

GCP-db service account a-arl arénén vbp JSON bDsas|l ¢
olunmasé geni K splahiyybtl i pmpoliyyatl ar én i cras:
Ssubscription vb tenant identifikatorl aréeneéen, el
mi gyaséné daha da geniklondirir. Gi t Hubcesss b Gi
tokenl bpr V D Cl/ CDprpi pedsinepssidcoreproqram t bomin
proseslbpbrinp m¢gdaxil b etmbpk m¢gmkegn ol ur . Bu mpbl
passiv mbpl umat sézmasé il b mbphdudl akmépb. sc&séem
m¢daxi Il b edop bilir: yeni virtual instansiyal ar
avtomatl|l akded alrmé kmamii palll iyrmesi ya edbp bil or. Bu i
Kkomprometasiya ssenari si npbg-pensiarli ri nMor asopo Kk kiik It atr
goyur. Eksfiltrasiya me x ani z mi V D gi zl i kommuni kasi ya k
mopr hpl ol pri ndbpn biri Dl db ol unmuck mbpl umat | ar ér
prosesidir. Tohl il or°hsptl pordior  yk¢ik,s pgka yslpova dy ylouw pmog |
tomin edbopn metodl|lardan istifadp edir. Bu metodl
DNDNDVI tohl ¢kbpsizl ik mexanizmloborini al dat ma]j
yanakmal ardan biripnGimoHuuwmaAPI° t¢ézrogrlimmpds i dir . H¢ c
vb diggbpt -pbpkmbpybn adlarl a yeni repozitoriyalar
Ot o oor. Mpl umatl ar ©°tg¢r ¢l mpzdbpn bDvvDlI Kifrol boni
hi sspl oopbpke({(data chunking) mbor hpol bl i Kpkil dbp
sbviyybpsindbp anomaliyalarén akkarl anmaséné -npDti
infrastructureo prinsipi Dsasénda qurul esabk dur .
olunan vbpD genik istifadpbp edilbon platformal ardar
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ér Kbbbokbp trafiki l egitim fpopaliyynbt ki mi
ml pr i torofindbn bl okl anméei sp SlaBMmavipi y & C
tl ondiril mpypbo btaldor .DNBSu nsdoarrj ud laa vep ,v DQ eyyar iK ¢
é¢-¢nh h¢gcum daha az diggbot - D

e
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bilir, davaml é mbpl umat S ézma
ri kKl KDrai-t yarader . Bu ispbp

Yekun analitk gi ymbot |l ondirmbp vb tohl ¢¢kpsizlik i mpli

I
bun_environment.js payload-é meé¢asir ki berh¢gcuml ar én be¢teéen D ¢
C

rlokdirir: mo d u | vDbD adaptiv arxitekt wattern kIl a
entropy bDsasl|l & yanakmal ar) , bulud vb DevOps
rategiyasé vbp etibarl e platformalar ¢zZDrindbpi
yal ne texni ki baxémdan ey i¢cglk,pl hbpmddb. s Xg
D eko emlborind gen|K yayél méek avtomatl a
ti toD Dsi zl ik xéméndan yeni ri skl or ya
I [ | eaklsmakgpdkai | -doot inmblzipkr p- D ki r . Bu konte
| ana er . Birincisi, i mplicit vD transi-t
mponent DD tibar etdi kdb, onun be¢tegn aseéel él éq
i nci si DevOps m¢hitlorindb mp X f i mpl|l umat |l a
yi konl orindbp a- €éq Kbpkil dbp saxl anél maseéedér
gsodi l stifadbp olunmasé nbpticbsi ndbpliyimnnbnpbv
al masé

u a X
nb D
h i i b a
skl bri I
p

1
M

S
¢
om
X
e

D

D

deéer . Bu problemlbrin hpl i - ¢n tohl ¢ ki

r X¢susilo DevSecOps prinsiplbrinin t
tomatl akdeéer él mék yoxl anél mazszeée,idaoxf iol mpmama

nt ), el bpcp dbp davranék Dsasl & monitor.i

I VD, fizer o trusto tophl ¢kbpsi zl ik mo d e |

éna garké dahaecdchi e®dhlve knvesd azflii ok ti ompil n

strategiyal ar é: Bu h¢gcum g°storir ki,
hizat zpnci ri ri skl orini sistemli vD kompl el
g mpbpnbp e#domssgtemlbrinkikaf, avtomatl|l akdér él
akmal ar éeénén geni K yayeéel masé tohl ¢kbpsi zl ik
mal akdér mékdeéer . Bu kontekstdbp akaj édakeée prob
Asél él egdmatink aeti bar model i (Implicit [/ Tral
i kaféenda istifadbp olunan paket i darpbpet mp si
|l do y¢kl pnmbsi vD i nteqrasiyaséneéstismiem éaaoir
asel el éeje ayre tohl ¢kbpsi zIli k baxéméndan
dol ayée yoll a X i olan (transitive depe
bar gazanér . Bu m el t ok myiaadléirk b agxié&kmeé nhdg
n
[

= 3 M

=]

(]l

z bir zDi f vD ya komprometasiya ol unmuk p
ne¢gfuz -Hudpoudbihl¢gicrumuShbaui mexani zmin real VD
do n¢gmayi kK etdirir.
Lifecycle sk r i pt | Dr [
tinstal]l V D
ul mukdur . L a
D |

k
Kk
r
Kk
[
I
I
k

- o

_h
(9]
o
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emdp DIl avpb
sala bilir]l
Adb uimedatt ack
Mbp x f i mbpl umatl|l arén a-éeéq m¢ghit doyi kbpnl pri ndr
stemloprdpo API a-arl ar e, tokenkbr mybi di dbpyi kb
nNvironment variabl es) saxl anel er . Bu yanakma
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baxéméndan ci ddi zopi fli k yaradeér. Zopror |l i proqr a
-éxék bpldp edp bilinti Y¥opkaoityapopcp!| kmatl &r & dej ur
CI/CD pipeline-l ar énda vb bulud m¢ghitlborindp geni kK yayeé

Probl emlborin holli o-¢n toklif ol unan yanacxkrt
ri skl orin minimalIaKdeaélemaséD(,{glxnakaiédalaeaxm

Zero Trust Dependency Model tobotbiqi: Bu model
vD ya aseéel éléja avtomatik etibar edi | mir. Hpr
yoxl amasé vbp daasameéax @inampzliomdirilir. Bu vyan
tomin edir

Tobpchizat zobonciri boyunca etibaréen dinamik i de

Zprporli vbD ya komprometasiya olunmuk paketl br

Dependency graph ¢zbprindbp tam nbpzarobpt

Bu mo d el kil alsss ikz| i &kh yanakmal ar é@éndan forql
prinsipindbpn finever trust, al ways verifyo prins

Cl/ CD m¢hitlpbrindbp secrets management siste
tophl ¢kbpsiz i darp oltiemmhasabn- drstxXx Jsawddi odiusnmal é d é

HashiCorp Vault

AWS Secrets Manager

Azure Key Vault

Bu sistemlbpr akajédake i mkanlaré tomin edir

kifroplpbonmik mbplumat saxl|l anmaseé

Dinami k vb vaxt mbphdudiyypbtli tokenlobr

Audit vD girik nbpzaropt.i

- "environment™: {

"AWS_EXECUTION_ENV":
5 _COMTAIMER_CREDEMTIALS REL#J\TI:IE_IJRI": "fv2fcredentials/ bEfSE-c8d6-47ed-996b-Be7d9dd3edce™,
bfectal
.cloud.
kpkil 4. hClt/ie@omegnvironment variables vasitbsilb mbpx
management -atékmazl éj é)

Bu yanakma nbticbpsindb mbpxfi mpl umatl ar art é:
zpror | proqramlar torpbofindbon bpldp edil mbpsi - Dt

Stati &i nvabomi k anal i z aloptlorinin i ntegrasiya
program tobominaté ch|¢kDSIZ|iyi yalnez bir ana
Kbpkildbp tobomin edilpbp bil mbpz. Xé¢susil b tbopcechli zat
xarakter dakéeémaseé fonunda statik (SAST) vDbD din
tohl ¢kbpsi zIli k arxitekturasénén DbDsas komponent|
birgp tothbiqgi program tominat éngwp dipmd os ttr kit iulri,
verir vb nbpticbpdbp daha geni kK bhatoli ri sk akkar

Statik anal i z ( SAST) met odol ogi yaseé progr a
ol madan onun struktur X¢é¢susiyyoptl orini tndah | i |
m° vcud ol an zoi f 1 ikl funksiyal a

DI, tophl ¢kbpl i
| mayan konstruksiyal ar er

siyasbptlbrinbp wuyjun o
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aloptl ori X¢susi-ll ar eé@ld/aCDi ngieme laisn g a ohéanariandki RE
mbr hpl psindop tohl ¢kbpsizlik problemlborinin qgar«kE®@
Bununl a yanakée, di nami k anal i z ( DAST) met o

davranékéné m¢kahidbp edbprpopk tbohl ¢kbpsizlik riskl

I
mnambplzi eydatr| arrpé ,x
r

sbpviyybsindb necbpD davrandé]é@ﬁé

yaddak istifadbpsi vD proseslpbprarasé plagpblbor ki
kod spbpviyybsindbp deyil, hom obl sHidpesM | 9Dy i yNp €|
h¢gcuml ar e, autentifi kasiya boklomaiyaarriéakwkmryadi t
bilirr Bu i ki met odun inteqrasiyasé nbticbsindbp yar e
m¢ehem ¢stenl ¢kl prviibmdo ,n z2ohiornl iKIKodn°ngmunpbpl pr i
mpr hol pdop akkarl anmasé m¢gmkegn ol ur ki, bu da on
al er . Eyni Zzamanda runtime sbpDviyybsindbp davr an
anomal i yalvaxémar engbyypon edil mpsinb «kbrai't yar a
testlbrinin avtomatl|l akdéreéel masé DevOps vD DevSe
proseslbrinin davamlé vbD sistemli Kbpkildbp hpbyat

Bu kont eksvibd DDASSATSTy anakmal ar énén i ntegrasiyas
hom db strateji tohl ¢kpsi zliKk model i Ki mi qi
h¢cumlaréenén m¢grokkobl i yi nbpzborpbp al éndeéqgda, bu
phmi yypotli dbprpopcbpopdp daral dél maséna vbpD akkar |l ama

Séeni intell ekt bsasl e anomaliya akkarl|l ama si ¢
M¢asir kibertohl ¢kpsi zIli k m¢ghitindpbiorni pseégrnsip eiknt
(Al) VD makén °yropbonmbpsi ( ML) psasl & anomal i ya
gayda bpDsasl é& tbohl ¢kbpsizlik sistemlor.i yalnéez b
akkar edbp bil diyi hal da moAllel bo&aslli @ mpsst emlsbrt D& i
adaptiv m¢gdafip mexanizmlbori toqdim edir.

Bu sistemlobrin Dsas I K prinsiopi nor mal si st
Bunun ¢-¢6n b°yé¢k hbpocemli verilonlbor (1l osgantliayl | ar
edi |l ir vD fAnor mal fopaliyynbt profili o formal akd
olunan mbplumatl ar m¢gayi sbp olunur vb hbr hansé

JqutuBzbnot2ugscwr?/
}— cloud.json {"aws™ i {"secrets" ]}, "gcp" " eue*r' D[]}, "azure™:{"secrets":[]}}
}— enyvironment.json Full process.eny dump {double

}— contents.json File listings from target directories
L— trufflesecrets.json # TruffleHog findings (only in ~54 repos)

kpkil 5. Toplanmék mbpl umat leakrséfni |sttrrauskityuar |ia-k¢dné rhéal znée

Bu yanakma vasitpbsil oD akaj edake tohl ¢kpl i

akkarlana ©bilir: -@m@iz| eombbkomz tvafiglkiyri k¢gbhol i
(mbspbl bpn, kritik fayl-ddar apriosaezd Dirz n gii rkibpk ) d ¢ Kqne
resurslarénén anor mal i stifadbpsi, el pcpo ikmr Dok
edbpn davr anédx mosdsesllléprsii.steml brin bpn m¢ghegm ¢ st ¢
tokmil Il opkdiron Ikxmaa&kdemrnp Bwl sk stoeml pr Zzaman k
psasénda ©°z model l brini yenilbyir vb daha dbqi
pvvbpl Il obr mpl umday mafigoumizar en akkarl anmaseénda
sistemlobr muarté pt ahngécrmad éj é hal da, Al Dsasl é y
anomaliyal aré m¢gpyybn edbprpbopk tohl ¢gkbni erkbpn mbp
Bununl a bel b, bu sistemlbrin totbiggi M¢DYYDI
pozitiv (false positive) hallar, model i n °yrpodi |l mpsi &-¢n tolbob ol wu
hesabl ama resurslaréna olan y¢ksbpk tbpblbbat bu
al enmal & ol an bpsas mbgamlardeér . Buna baxmayar ac
il o Al nomasli gaaakkar|l ama sistemlobri me¢asir ki b
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i riYekiumi qg-i gx®dK | ®@didi r mp: Bel ol i kil
chizat zonciri h¢cumlpard ®enaegarkée
phl ¢kbpsizlik yanakmal arénén dbyi

i bar model i yenidbon nbobzbrdbon ke-irilmboli, t
vr¢neg bDhatpbp edon inteqrasnay@d@lrunmuk struktur
Bu h¢gcum go°storir ki, mevcud tohl ¢gkbpsi zI|l i k me
phatpo etmir. X¢gsusilbp akajédakeée problemlbpr °n p

Asél el eql arén avtomati k etibar model i

Lifecycle skriptloboprinin nbpzarpbtsiz icraseée

Mp x f i mpoalruermma ta- €éq m¢ghit dbopyi kponl brindbp saxl an

Bu problemlorin hol i ¢-¢nh akajedakeé yanakmal

Zero Trust Dependency Model tobotbigqi

Cl/ CD m¢hitlbprindp secrets management si st eml

mexanizml pr i ndbon b
gestorir ki, tbp
do konseptual t
et L
dO

Statik vbp dinami k amwabBz albptlbporinin inteqr as

S¢ni intell ekt bsasl & anomaliya akkarl ama si s

Nc TKCAparél mék -oxsbviyynpbpl: texni ki \Holud k on s e
h¢gcumu m¢gasir proqram tominateé ekosistemindbp toD
ke-diyini dngmayi Buethsgcum yalnéez konkret zbpbror | |
Dksinbp proqram tominaté infrastrukturlarénda n
(trust model s) sistematik kbpkildpb istismaréna D

cldpo edilbon npbtiacwrhwnr gf°fsdlkotriivwl ikyii, bhi¢gr ne-nbp |
i I D formal akmékder . Birincisi, NPM ekosistemirt
i darpbpet mp mexanizml bri istifadbp-i torpbofindbpn dbpb
trustedl itfmoidn real tbohl ¢kbpsizlik boklujuna -evril
etibar zbpncirindbpn istifadpbp edbprpok mini mal m¢ da

Kkincisi, preinstal.l Ki mi l i fecycl e skript
gur ul masé prosesindbp y¢ksbpk sbplahiyybtlboro ma |
opti mal girik n°gtosinbp =-evrilmikdir. Bu, g°st
(build phase) arteq bon zpif tbohl ¢¢kipme zt DRI hlad §i
yanakmal aré& bu mbpr hbpol bpni phatpbo et mir.

I - ¢éNC¢ESé, Bun runtime m¢ghitinin se-il mpsi h ¢
xarakterini ortaya goyur . Bu fakt s¢but edir
texnol ogi yalzaarnéa nddeay iyieenieyvnoi az monitoring ol una
i stismar edirl bor. B u i SD kibertohl ¢kbpsizl ik S
s¢rotinin artérél masénén vacibliyini g°storir.

Dorde¢ncé s, Truffl eHogk kampt l eginhim ztohbrg kDS

m¢asir hgcumbar @€opofiddoakonsepsiyaséna bpsasl andé]j
DNDNDVI tbphl ¢kbpsi zl ik model | Dr i é - én ciddi - D
°©zIl ¢yeé¢ndbp t ohalkg knp [kio nd eeykislt,ual ol araq tohl ¢kp yar

Bekincisi, mbpl umat !l ar én Gi t Hub Ki mi l egi ti

h¢cumun akkar |l anma ehti mal eneé mi ni muma endi ri

yanakmasé g°storir kgi ,° zmy¢iansfirra sht ¢rcuvknmluarru naur tgéu r ma
etibarl e platformal ardan i1istifadbp etmbpybp ¢St eén
model Il prinin effektivliyini azal deéer .

Bu kontekstdpo pl dpo ol unan Dsas el mi V D |
i muiml pkdi rmbpk m¢gmkendeér .

Topchizat zpnciri h¢cumlarée artéq | okal deyi
program tominateée infrastrukturlaréné tbosir alteée

Asél él eql ar én avtomati k etibar model i me¢ as

zpi fbinkbowrddir
Build vbp deployment mbprhpol ol bori ki bertohl ¢ kbs
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Mbp x f i mpl umat | ar én m¢ hit doyi kbpnl oprindbpo S ax
tohl ¢kbpsizli k modell pri topl bbb ol unur

Yeni texnologiyal ar (wosmumtni, m8umg hihtglcmm sbt hi

B¢e¢ten bunl aré nobpzborpo al aragq, gpol bcpbk ¢-¢én ake

Zero Trust pDsasl & deperndermrrcybiirdaaodelténpé jnond e
dinami k risk qiymotl gomdiud i lemip $ mpss asé

DevSecOps i nt eghadgkypasel ik mexanizmlborinin |
mbpr hol ol borinp daxil edi | mpsi

Al Dsasl & anomal i yai gewidaan | adnaav r ain®etke mlremi r ea
m¢eDbDyybpn edi | mbpsi

Secrets management si steml borinini mgemiitk doywibdimnl bpri ni
alternativlpbpbrlbp bpvbz ol unmaseé

Supply chain vi siiabsiélliétlye qo laatéfno rt mmarl aro& f af i z|

Nbpticp eti-Halhrud oph¢ Shmu yal néz bir tbphl ¢kbsi
program tbominaté tohl ¢kbpsi zIliyindb yeni par adi
gestoricidir. Bu hadispbp gblpbcpbpk todqgiqgatlar ¢ - ¢
i mkanl ar a- @éer VD kibertophl ¢¢kbpsi zl ik séGnmmgiumd D
edirrn.. SAST V D DAST yanakmal ar @éneén i ntegrasi yaseée
sistemlbrinin birgbp tbpotbigqgi m¢asir  Ki-lbaeyerteod)l ¢W
adaptiv m¢e¢dafi b model i f or mal akodréirngr . hoBwu dnmoo de i
davranék bpbsasl é tohl ¢kbplbrin akkarl anmaséné t DI
ssenaril borinp qarké da y¢ksbpk dayanéql éq n¢ma
ol unmuck yanakmal ar tbpchizat borwomi rgi zH d ¢ utnd halr ¢gk
effektiv m¢gdafibnin psaséné tbkkil edir .
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Azerbaijan University]
UCLL University of Applied Sciences]j
Azerbaijan Technical University#
Azerbaijan Technological University®

This study presents a comprehensive multi-layered analysis of a large-scale software supply
chain attack that occurred on November 24, 2025, affecting more than 400 NPM packages. Within
the research framework, a structural and functional deobfuscation of the malicious
bun_environment.js payload was conducted, revealing its modular architecture, adaptive behavior
mechanisms, and multi-stage attack pipeline.

The analysis systematically models the key stages of the attack, including the exploitation of
the NPM lifecycle mechanism via preinstall hooks, automated deployment of the Bun runtime
environment, entropy-based detection of sensitive information using TruffleHog, and covert data
exfiltration through GitHub infrastructure.

The findings indicate that this attack model systematically exploits critical vulnerabilities
inherent in the Aimplicit trusto and Atransitiwv
Automated dependency management, inadequate secret protection in DevOps environments, and
t he use of trusted pl atfor ms for stealthy dat a
effectiveness. As a result, this attack can be
i nt er dheeatimaking detection particularly challenging.

The study concludes that modern supply chain attacks represent not only technical
vulnerabilities but also systemic risks rooted in trust architectures. To mitigate such threats, the
paper proposes adaptive multi-layered security frameworks, DevSecOps integration, Al-driven
anomaly detection systems, and risk-based governance strategies.

Keywords: NPM, supply chain attack, Bun runtime, TruffleHog, exfiltration, cybersecurity,
DevSecOps, implicit trust, zero-interaction attack
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OPTKMKZASKYASI
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ZNH¢;seyrfova
ElIm vbp Tpbhsil Nazirltiyi Fizi ka Univers
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Baké M¢c¢hbpopndi sl Br Universiteti
Az pr b aVegmknUniversiteti 4

UCLL Topotbigqi El mlbpr Universiteti, Aal st
Azprbaycan Texnol giya Universitet:i

GirMegal pnin bpsas mbqgsbpdi virtual proqgram tobD
gurjularén ik prinsiplorsinirel9embdipl mmdia,r étnop lail
el ektrik parametr !l borinin tbodgiqgi ndbn i barbpt di
m¢bDssisbplbrindb, sbnaye sahplbrindbp vb insan fop
hesabl ama sisteml pryinamegh¢gm Knbdbor mati ka sahbpsi ni
arakdeérmal arda kompg¢ter texnol ogiyal arénén geni
el mi sahpbolpbrdpo belb bilik vb bacaréqgl arén tboqgdi
edir bviol ibkul Drin strukturl akdeér él masé probl emini
Mul ti mediya texnol ogiyal arénén, virtual todr
m¢ehbondi s hazerl ejénda tbpotbigqi me¢asir yéksbpk to
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i XxXtisaslerenmvpb kamdvhéaiq sahb &Zro m¢t oxbpssi sl
m¢ h b ntda xsni ki i K-ilbrin VD sbnaye sektoru me¢,
i xtisaslarénéen arteéerél masénda pe3|spektivli isti

Virtual laboratoriya real qur j ul arl a birbaka bl agbnin ol mad
texni ki baxémdan m¢ mk ¢ n ol madej é hall arda eks
program-ap ar at kompl eksi dir. Bu cg¢r | aboratoriyal a
laboratoriya qurj ul ar e, onl arén mbpsafpbdbpn idarbp ol unmaseé
apar at tbpmi nat é, hom-inin mblumatlarén °tg¢grél m
birl okdirbpn mbpsafpbdbon istifadpbp edilpbon | albmriamn or
komp¢ter m¢eghitindbp model |l bokdirildiyi tam virtua

El ektron qurjularén modell bokdiril mbpsi vDbD tobh
me¢hitlorindon biri Proteus sistemidir. nBkin si st
mbpr hpl psi prinsipial el ektrik sxeminin 1ikl|lbnmb
ke-irilir Layi hol ondirmbpnin bu mbprhbol bosindbp tor
onl arén sxem ¢zpoprindp yer|l opkdopreéel enotsi i wbpdXwmmploo
gar kel eql e Dl agol ondiril mpsi aparel ér . ZpDrur oo
modi fi kasiyasé, elpbpcbp dbp mbptn qeydlorinin bplavb

Prinsipial sXxemin b ok i K sahbsi kompenena d &1 d ¢
kitabxanaséndan se-il mick m¢vafiqgq simvollarl a d
| ayi hpsi Fil el New bpmri vasitpbpsilpbp yaradél ér vbpD
ol araq akklivlIibokir [6

csas hissbp
Apar él an topdgi qlhkontrel hdp ms ks bé el ektron

X¢susiyybptlorinin °yronil mbpsi V D tohl il mD Q S I
i stifadbp edi |l mi kdir. Bu proqram m¢ghiti mi kr ok
pl atformal arénpémi meéml|l daaxaneéerkel ar énén simulyasi
Proteus geni K mod el kitabxanaséna mal i k ol ma
sistemlpbrinin | ayihplondiril mbpsi, sénaqgdan ke-i
hesab olunur.

Proteus proqgram tomi nat é Dsasbn mi krokor
model Il pkdiril mpsinbp y°noldil mikdir vD m¢gxtolif
dostoklbyir. Proqram m¢hitindop AVR MCU seri yasé
MCU seri yaseée, ARM CPU, Z80, Mot orola 68K CPU,
mi krokontroll erl borin pksbpr modell bri mevcuddur .
mal i k sistemlobrin i K prinsiploborini m¢ g aigii sol i

dorinlbokdirmbpybp kKbrait yaradér.
Proteus m¢ghitinin meghem ¢steéenl ¢kl bprindopn bir
proseslbpbrin bptrafl é& monitoringini tomin edbpn ¢

program tbominaté vasertosi hp demkx kt ok onetgrioslt r 1 pr i |
progqgram kodunun mpbylstlepl ideibbagage®gkstpgp ti ar énén
real vaxt rejimindop m¢gkahi dbp edil mbpsi VD sSiste
ol unmaseéndn,mk ¢éBu funksiyalar el ektron qurjularé
vb |l ayihplpborin etibarl él éjénén artéreél maséna i m

Bundan Dl avop, Proteus programénda mi krokont
icraedici mexani gmims @& |} ahakogowpb komponent!| br , |
gurjularé il b qgqarkéleqlé bplaqgpbni model | pkdir mp
m¢é¢hitdop tam funksi onal anal oqunun yaradél maseénse
tohl ¢kpsmbzpoVvVb &bpkildp hbpyata ke-irilmbpsini tobpmi

Komp¢terdop SOFTWARE (program tominaté) i KD s
daxi | ol mag ¢-¢n totbigin i konuna i ki dof b Kkl i
progqraménén DsasriKkKpbnkpopiddpsi Aa€éla@d@ Dsas pbDNCD
prinsipial el ektrik sxemlbrinin tortib edil mbpsi
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do simulyasiya proseslpbpbrinin idarp olunmasé ¢-,
vasit bsi I b istifadpbp-i hpom yeni |l ayi hopl bor yarada,
apararaqgq simulyasiya nbpticbplorini tohl il edbp bi
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kpk. 1. Proteus programéneén Dsas pbncoDr
Mi krokontroll er Dsasl é qgurjunun Ikadyi irhi ol |nobnsd
Mi krokontrollerin prinsipial el ektri k sxeminin
&¢-¢nh bpvvblcop Pick Devices pbncbrbopsindbon istifad
yerl pkbpn Category sahbpsindbpki kstpaRadaseMeénr sp!
ol unur . S°z¢gedbpn Kkitabxana qgarekeq tipl:.i sxer
progqram kodunun yazél mase, sazl anmasé vD icras
mi krokontroll er mi kr osixreml| Wirti b x a®nzasgnnédno sbei -ril | bnkpdsi
uyjun sptrpo kursorun sol d¢ymbpsi il o klik edild@
Category sahbpsinin alténda yerlpbpkbn Subcateg
ol an mikroprosessor vD ya mikrokontrostef ado-lil
l ayi hpnin tol obl oprinbpo uyj un arxitekturane se-
komponentl!| bpr Resul ts sahbsindbpb DKs ol unur . E
mi krokontrollerin istehsal-éeésé se-ibo bahbpdbp K
Manufacturers se-imi totbiq edilir
Komponentl bprin axtaréek prosesini s¢rotl ondir
sol yuxar e hi ssbpsindbp yerl pkbpn Keywor ds filt
Mi krokontroller seprtdilgdmadi $onmavonunPkeview |
gestorilir. cgor se-il mik mi krokontroll er A
mevcuddur s a, bu variantlar a-élan menyu «kbpklind
ol unur . Se-intmi ks xkeoomdppo nyeer | pkdi r mbpk ¢-¢n OK dg¢gy
Pick Devices pbncbDrbpsi bajl anér vb mikrokontrol
sxemin tolpbob olunan hissbpsindbp yerlokdirilir.
Topdqgigat zamané qgeyd ol ubneadni car dséicgenlallé qd war jyuasl
S X e mi nbozordbp tutul mukdur . G¢c elektron qurjus
ayréca toqdim edil momikdir, - onki i Kin Dsas mr
gurjusunun strukturuvumkmn éevel mspgriohsmugidouirn &u S0
blok-s xemi deyil, yalnéz idarpbpetmbp modul unun funks
Tokl if ol unan el ektrik sxemi Pl C16F628A mikr
gurjusuna aiddir. Sgemémermi bpokbat olvlasi t bsi | D
signall arén emaléené hbyata ke-irir vbD nbticboni
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Kbpkil db Dks etdirir. El ektrik sxeminin & mumi
gestoril mikdir

Goprginliyin tbolbob olunan sbviyybybp endiril mb
al -aldécé transformator tbpotbiq edilmikdir. S°nd
hesab edi |l momikdir, - ¢nki bu haldasgprgbnlipbhe
ani dboyi KmDS i ehtimalé m°vcuddur ki, bu da si s
bil br Sensorl ar sxemb baryer rezistorlaré vasi
arterér, hom dbp mikrorkontroller girikloborini qor

Sxemdbp istifadbp ol unan derd pdbd LED indiKkeé
Kbpkildbp n¢gmayik etdirir. Sensorl ardan hansénén
m¢vafiq LED aktivlibkir. Sensorl ar nazi k olubbbpbqgbpD
m¢pbyybpn mbpsafolborl bp plastik boru daxilindbp yer!|l
ol magqgla m¢gxtolif h¢e¢ndegrl ¢kl prdop su méghitinbp yer
mbor hol bl i Kbpkildbo °1l-¢l mbpsinb i mkan verir.

cgbpr senrsobilrairdap ya bir ne-npbsi toyin ol unmuil
VDziyynpt.i Ssistemin cari VDzZiyybtini xarakterizbp
Qurjunun i K prinsiopi ardecel mbpnti qb Dsasl anerl
fopal i yybpt.i &- ¢ N ¢ mumi naqi |l yerl okdirilmikdir v
KDkil dbp hpyat a ke-irilir. Suyun SDViyyDSsSi art
gokul ur . KI' k mprhpol bodbp birinci s eNrPsvdbrp td k tmibpw lhoH icC
digpor sensorl ar aktivlibokdi kecpo uyj un LED i ndi k
sende¢r ol ¢ . Bu proses derde¢ncyg sensor a gopdpbr
pmpliyyatlar 2 Hz tezliyi il o yerinp yetirilir.

Topsvir ediilt mn salsqe@ mi n i K prosesini monti qi
sonunda sistem il kin vbziyybtinbp qaytareéeler V [
ol unmasé me¢asir mi krokontroll er texnol ogiyal ar
S-¢éni 1 K-rogram Assembl er dilindb yazeéel méecx V D
hazerl anméexkder .

Qurjunun i K prinsipinin yoxlanélmasé vb fun
sistem Proteus virtual | aboratoriya mg¢lstenti ndbp
Model | ing (VSM) texnol ogi yaseé gar éK éq reji mli
ol unmuk el ektron komponentl!l bpri VD mi kKroprosess (
mi krokontroll er bDsasl & dizaynl ar éaak ba rfgipz isk imugd ry
hazérl anmaséndan bvvDpDl | ayi honin hazérl|l anmaseé v

Proteus VSM m¢hitindbo LED, LCD displeylobr,
aktuatorlar vasitbopsilbp istif adiroSimulyadiyaprasesidead | nt e
vaxt rejimindop vb ya real vaxta yaxén sg¢groptlo
prosessoru 12 MHz tezlikdp ikKklbybpn bpsas 8051
Proteus VSM hpopm assembl eyrpl ihppnr ogor aynd lkaxmle r sma v idy
sazl ama i mkanlaré toqdim edir. Bu i mkanl ara Kkbs

progqramémaddédmémcrasé vbD dbyikbnlbrin vbDziyynbpt.i
daxildir.

127



Fmummi || Lider Heydbr cliyevin anadan ol maséneén
iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

Fie Soure Build EdR Debug System  Help

a) DEAR ABECHDE=0 X D63 BBE S - 6)

Fie Egt View Tool
D5SHS aE

Schematic Capture X Schamalic Caphae X i Sousce Code x

Progats 5[ manc@ |

00 & F i

Z58 258 2x%
[ZI —
[s][~][=]
][]
B

L

+O>BLOE\ QYO R ¥

[abcenter AAAmmmmeren | Calculator with AR ARM ‘ a

VSt Studo Ouput £l

P Il B | O 4Mesmaoels) | ANMATING: 020007.200090 (CPU losd 16%) D D Il B A 12Meng.  Resh

’ a) b)
kokil 2. LPC2104 mikro kontroller szbrindbp qt
a) elektrik sxemi; b) kod redaktorunda mi kroko

Proteus Virtual System Model | i ng ( VSM) me¢ hi ti mi kr okont
Ssimulasiya VvbD tohl il ini yal néz program t Dmi
komponentloborin vbp ©°l -mbpb <c¢ihazlarénén virtual
osil oskop, mpoppnt ifgn&asaliaz gygtemrer at or u, ng munpop ¢
virtual terminal, elbpcp dp sadbp voltmetr wvbD
me vcuddur . Bu alobpotlor i stifadbp-iyp hbom anal o
rejimindop migxkahodbaeémbp#édavranékéené tohlil etm

Osil oskop V D mbpntiq analizatoru vasiexesgi l
nal |l ar énén Zaman domeni ndbp Vi ual i zasiyas
ND generatoru i sipbk systam pllmt(,lxdianlparamaﬂrl

i k an yaradeéer Sayjac V D t
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v Dg rdaafhiak ma¢gnraplkik bbb ©° 1 - mp f unk
Proteus VSM-d D Qabaqcél Simulyasiya Se-i mi (Advar
ol unur . Bu se-im analoq d°vrpolor-kgy tezl skpémp
sweep) anal izl omi°®°vkiomi nbhawmyahal kz-iril mbps
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cl ¢ metodi kk éka sidtio .k iUwij u-nd ug anal i zi l ayi hi
|I

DSi Nni asanl akdérér vb sistemin dizayn ke

P oo
Q.(\-Q)QJ

m
el oli kl b, Proteus VSM virtual | aboratori
ul arén simulyasiyaesBehéaréadammsanad mvo, t bbimi |
K -exkidl:i °]l -mp vbpD analiz vasitploori i | D
ri anmaseéena bakl amazdan DVVDI l ayi hpnin
mal | akdér él maséna kbrait yaradeéer

fi
ni
z e
ti

O ->KQ o
T 9 @0 C

e
e

128



Fmummi || Lider Heydbr cliyevin anadan ol maséneén

iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

INPUT

4
=
B
0
2 X
= m
N
3
AN YAl
1
[
g[]m ¥
2% 3
o
2

71 BATN1 _L
e *
kpki 3. Program bpsasénda -éxék siqnall aréné

Proteus VSM-i n cstenl ¢kl bpri VD i K prinsiopi Pr ot e
sxemati k paket daxilindbpb mi krokontroll er DS
simulyasiyaséné tbomiQ@B edlipzakneé sxreamaédn ka kved HPok | u
progqgram mbhsul u ki mi -éxexk edir. On il dpn arteée
VSM hpl o dbo rbopqgib mbphsullarla m¢ggayi spdbp daha g
gurjular, ismkzil knarfa eatl mitd D r i VD innovasiyaya da
mevqgedpbodir.

Proteus VSM istifadp-ilborbp qurakdeér él mék mgl
toqdim edir. Program vasitbpsi il o mikrokontrol
ELF/ DWARF 2, UBROF vD s.) sxemati k ol araq intec
progqramén sxem ¢zbrindbp yaratdéjeé tosir Vi zua
istifadbp-iybp mikrokontroller bDsasl| & sbihotleomiimdbLt
sénamaja i rhlkagn hwerziamané sxemi yenidbon tortib e
vb digbor komponentl borin dbpyobrl bprini doyi kmbk,
m° vcud ol anl ar é -éxar magq m¢ mK ¢-d o ¢gro.qgr &dmm-tionminn,
doyi kdirildikdbpn sonr a, tortib olunmuk yeni k oc
bil or . Bu x¢susiyybptlor istifadbp-iybp sénaq VD C
mextolif ideyal arén tipymoti Inopndn¢srgmap/yi o5 Dil MK &«Km Ky & rda
opti mal di zayn hol lini mebDyybn etmbpyb k°mbk edi

Proteus VSM sxemati k program tbominaténa @dvir
sxemdbpo, hom dbp program tominat éndtabidpye ko kbii kil o
fiziki prototiplbrin hazérl anmaséna bakl amazda
etibarl él ejéené tomin etmbk ¢-¢n effektiv vasito

Bu topdgiqgatén el mi yeniliyi akajédakeée aspekt]|

Mi krokontrolelnelroprosiasvliér tsuiadt | aboratoriya mg¢hi
ol unan yanakma Proteus VSM proqr ameé vasitpbsi
parametr |l borinin simulyasiyaseéne sistem sDVIiyyl
yanakma fi ziki hpzerodéwanmlasena bakl amazdan obvvbDlI
Kbpkildbp yoxl amaja imkan yaradér, bel oli kl b hbm
tomin edir.

Qarekéeq sxemlbrin vbD periferik komponent!| bpr
(Arduino vbp PI C) il b birgop m¢gxtolif sensorl ar,
monti qi i K prinsipini virtual m¢hitdbp sénaqda
gurjularénén i kK prinsipinin dahadetrafl é vbD dbpq

Virtual prototipl bompb konseps$iny atsceqndinm t entt doii yqi
prototipo yanakmasé tbodqgiqgat-eya proqgram tobomid.
el ementl borini birl pkdirbprpbpk sxemati k vbpéemrP@&8q di
i mkané verir. Bu, el ektron gurjular én l ayi hpol

met odi kasénén tbotbiginbp kbrait yarader.
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Simulyasiya npoticboplborinin tohlili: Toqdi m ol
ardécel i KI Dmpspvyingbpinb, gSugumdarpbet mpnin mbp
i K- proqraménén davranékéné osiloskop vbD digp
m¢kKahi dp etmbyb i mkan verir. Bu, el ektron quriju
KDBEDItohlilinbp imkan yaradér.

Topdris vbD tbdgiqgat prosesindbp tbotbig i mkanl
totbiq ¢-¢é¢n deyil hom dtop drihpantd i sl o ke stiprhdso i st
Virtual l aboratoriyantmegdlilter tmd adlpé psips tme rkir mrkion
vb analiz etmbk ¢-¢n plveri kKl pl atforma tbogdim
Bel poli kl b, tbpdqgi gat hopom virtual | aboratoriy
rfularén simulyasiyasé vbD atnmpo htlpimiinatlfemmndo ng %
mi psasl arénén tbotbiqgi sahbsindbp yenilik-iliKk
Npti &pbgal pdbp el ektron gurjul areéeén virtual tC
minatl arénén il kin x¢gsusiyybptlorilj kKokks$idonal
[

I
e

D QO
- C

mi kdir . X¢susil o, Proteus proqgqramé n¢gmunpbpsi
b ol unan gurjul areén mbpr hpl ol i KDkil dbp qur
trik vbp fiziki xarakheoisnmkaldarenén dbqgi q
Simulyasiya prosesi zamaneée pl dpb ol unan mp |
il oskop vasitbopsilbp signal pyrilorinin izlbnm
sirIDrln real vaxt reji miediol miidaihri .dpoBu, pit g taif
zDr i biliklbrlob kifaybptlonmbpypbr bk, praktik
raitdo tohlil etmbpk vb potensi al probl eml pri
Bundan bl avb, virtualurljaHlaarra&tno rpiayaa nmed hrii tki nodo
sénaql aré m¢hbondislbpbrbp vbp tbodqigat-él ara
hazérl anmaséné tomin edir. El ektron qu
h dm-riémi s prmog wrl 9 i stifadbpsini, | abor at c
prosesindp praktik bacareéeqlaréen inkikafe
Nbpticbp etibarilobo, virtual | aboratoriya proqr .
[ : h ptnp ddgd pgealk miy y bt i VD sbnaye tbtbiqlobori é -
el ektron sistemlobrin l ayi hol ondiril mpsi,
n sadpl okdirir, istifadpbp-iyp hom | ntera
n t Dmi n edpbn t opkmil simulyasiya me¢ hi ti
b elektron qurjularén dizayné vD avt ome
atforma rolunu oynayacaqder

Mbpgal pdb el ektron qgiulrij ubagéan i eiti f adb ©Oblhihan
Ssusiyybntl opri vb i mkanlarée togdim olunmuxkdur.
°mbpyi ) tol bbb ol unan gurjul areén gur akdeéer él
arakteristi kazZahr eean | mipokddyii rq.i NDti cbD etibarilc
i mul yasiya zamané o»bpDldp olunan mbplumatl aréen vi
pyrilpborinin osiloskop vasitbpsilop m¢Kahi dbpsi Dt
el ektrolnargur jluayi hpl ondiril mpsi, sénaqdan ke-ir
asanl akdetedgvgael mbaliyybptindbp tbotbiq ¢-¢n Dlov
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MODELING AND ANALYSIS OF ELECTRONIC DEVICES IN A VIRTUAL
LABORATORY ENVIRONMENT
K. K. Azizoval H]
kama-azizova2025@rambler.ru
L.V. Mammadovj H
A.G. Baling
atillabalin@gmail.com
N.V. Kazimovad
nurlanavahidl@gmail.com
I . S. Ramazanovarl
Z.N. Huseynovad
Il nstitute of Physics of the Ministry of Science an
Azerbaijan University]
Baku Engineering Universityj
Azerbaijan Technical Universityw
UCLL University of Applied Sciences®
Azerbaijan Technological Universityd

The article examines the modeling of electronic devices and circuits in a virtual laboratory
environment and the systematic analysis of their functional characteristics. The limitations of
traditional laboratory facilities in the educational system-due to both equipment and resource
constraintsspose challenges to the devel opment of stude
virtual research and simulation approaches emerge as essential and highly effective tools.

In this study, the Proteus software platform was utilized to design electronic circuits, simulate
microcontroller behavior, and analyze various operational modes. The virtual laboratory
environment enables students and researchers to gain practical experience, investigate system
behaviors under different scenarios, and identify potential issues even in the absence of physical
devices. This approach enhances the efficiency of the educational process and provides a reliable,
interactive platform for the design, testing, and optimization of electronic devices in scientific
research. Consequently, virtual laboratories not only facilitate the integration of theoretical
knowledge with hands-on practice but also support the implementation of technological
innovations, simulation-based design methodologies, and automated analyses of electronic
systems.

Keywords: virtual circuit, electronic devices, proteus, distance learning, microprocessor,

microcontroller, inverter
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TAMORTAMc KTc B FKZKKA KURSUNB¥YL MEISWINKKAKD ¢cT
ARTI RI LMI k McScLcLcRKN HcLLK METOD

Mpt anbpt Camal gézé Taj éyeva

Tagiyeva74@mail.ru
Zprgpol bom Nazim q®zé H¢seyinova
Zergelem huseynova@mail.ru

Gopncpo DOP°vibtluniversitet:i

Azbprbaycan Texnal dgiya Universiteti

KNL K’
L ARI

Fizi kanén mexanika Db°l mbpsi fizikanén fundame
b°l mpsi monti qi d¢kenmbp, anal ti k yanakma bacar éq
mp s oolroil hol | et mbKk iS-¢n °ncbodbn mbDsbDIl Dni OX uma
i nki kaf etdirmplidirlor.¢pntin mbsbplb hol i K a
rol oynayér . Mbsblbonin holli ¢-¢n metodlara baxa

1. Mbsbplbnin d¢gzgen tohl il

¢oin mbsbpblbonin holli dé¢zgun baka degkel mpsi di
totbiq etmbolidir.Digqgbptlpbp oxumal é, qgrafikIlbri, Kb
|l azemdeér . [ 2]

Fizi ki ganun vbD prinsipl oriinziskeani & nmpbsiir -rpe-ibn
birlikdbp totbiqg etmbpliyik. Mexani kada istifadp e

Nyut onun qanunl ar &
Enerjinin saxlanma ganunu
|l mpul sun saxl anma ganunl ar é

Kinemati ki tonliklbr vb s.

kagirdlbor -ptin vuvpbdawybsdbfhdbpset mahi ol duj ur

i kinci mbprhpol bodbp hansé metodlardan istifadbp ¢

Mbpspbl pni-hihsissbps par déc é |l Kbpkil db tohl il et mol i
nbpticopypbp gbl mbpk | azémdEeérs.oOxetambp kmpobs ph oll Ipirni mt; @@l
d¢sturlardan i stifadbp etmbpliyi k. Mexani ka b°l mbps
et mbkl p daha asan vbD sbombDr Dl i-zahmpalnl qertanipoikk i o |vaar
hporokbptin xaetmkblri ainat ohl et mpbk asan ol acagq. A
mDsS DIl DNni mextolif holl yolu il b hpoll et mbpli [ 3]

I -éncu mbor hpol b totbiqgdir. Bu mbor hpl pdbp riya:z
hesabl ama mbpr hpol bsini sintez Qetymbleit dv il mmit mico
czbprindo i zah edbk:

MpsDI®i:si min hbor pk-o2t+3t% mh | Kypik| Xadbdir . Ci smin
gpdbpr me¢ ddpt horpokboptdbp ol mukdur ?

Hol | i

il k °ncpo bilmboliyik ki,cisim dayananda s¢r Dt
t°rDmDsini=§'Eé:L12r+6tlé vV =

i ndi dayanma anéné tapmaq ¢-¢6nh v=0 yazadg

-12+6t=0

6t=12

t=2 san

dempbpl i cisim dayananadbpk 2 san hbporokbptdbp ol mt

Bel bkl b mexanika b°l mbpsindbp -bptinliypbp arteéreée
etdirir V D onl ar é daha y¢kspkMegebhi mmyolsip thaip kra
Kagirdlborp i zah etmbkl b yanaké m¢gstoqil d¢ Keéenmb

cDcBKYYAT

1. Fizikadan n¢gmayi K eksperimenti. (I hi ssb. Bakeée,
2. Ksmayeéel ov K. N. Fizi kanén tbodrisindbp yeni i nforn
(Monografiya). Baké: M¢tborcim, 2009, 244 s
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nosi l mul t ignhjjdkit@ tsdhp rdsplrisyliii (I Foirz.i SBE@)S é : BOSC én
4.1 . 8.1 jdzdSse [ jW¥didci] .L O | MisEpAs. s HI' D oG M)
METHODS FOR SOLVKNG PROBLEMS OF KNCREASED DKFFKC
MECHANKCS SECTKON OF THE HKGH SCHOOL PHYSKC
Matanat Camal Tagi yevarl
Tagiyeva74@mail.ru
Zergelem Nazim Huseynovalj
Zergelem huseynova@mail.ru
Ganja State Universityl
Azerbaijan Technol ogi cal University]
Thus, increasing the difficulty of the problem in the mechanics section develops students'
thinking and prepares them for higher-level tasks. The teacher must be able to explain these
methods to students and instill in them independent thinking skills.
Keywords: speed, acceleration, coordinate, graphs

C=p===9

INP-Dc TRKBOELEKTRKK GENERASKYASI
Zakir CojplXey &®If ov
Razil Tofiqg ojlu Mirzpobyeyv
razil-mirze@mail.ru
Samirp Rafiq qézé Nuriyeva
Azbprbaycan Texnologiya Universitetd.i
Son i | l-dotdook | | £] ol unan triboelektrik nanog
i kaf etmi kdir. Bu ci haz me [
i nsi pi kontakt elektrikI bk

K gécéngn V D eti barl el é
nén enerji tbochizaté probl
r polimerlpborbp (PVC, PET,
a k 1 mpedan anAm2-dmonh dua X a «
ke-iricilbordpo triboelektrik fen
Dyan séxl Ik
dgigatrtdad
ndbpb i
D k

® 40 Q
—m
ZD(‘D

02/
i subshr 200 ¢ n
K i tri I i’k proseslobr
arakder él m r. Met al AFM

spt hi nbp s g¢yrdipg nanipé nzéabma n é (g e
Cbprpobyan impul sl ar énere &mepliibt ukdia,s éb u5 Odda ptAD X I
séexl éeéjéna wuyjundur. A-éq d°vrpb gbDr gl
D, - X ek gécé 50 Vt/ m2 -dbuhk.okhbof i ood
| oj i nbozboriyypbpdbon istifadpbp edilib. M
n sbprhodl brindbp y¢ékeén yeni dbpn bol ¢k
)
I

ST o< O
& WO TN O

€ g°storir ki, arteq maniDyglg,ngKm
ar yarémke-iriciybop tunel vasitbpsi D
tai k yarémke-irici materi al | dmd a
cn¢ artéracaq vb hibrndyaradeéma

T O WO
— O X ® ®d® O

@ D
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3.Liu J, et al., Interfacial friction-induced electronic excitation mechanism for tribo-tunneling
current generation, arXiv preprint arXiv: 1809.07739, 2018;

TRIBOELECTRIC GENERATION AT INP
Zakir Jabrayil Khalafov
Razil Tofig Mirzayev
Samira Rafiq Nuriyeva
Azerbaijan Technological University
Triboelectric generation is based on the principle of the generation of an electric
charge between materials due to friction and contact. Semiconductor materials such as
Indium Nitride-Phosphide (INP) are considered promising materials for efficient energy
conversion in triboelectric generators due to their high surface area and good electrical
conductivity. Triboelectric generators based on INP are used in the field of harvesting
energy from small mechanical movements, providing power for sensors and portable
electronic devices. This approach also has significant potential for sustainable energy
sources and increasing energy efficiency.
Keywords:Triboelectric generation, INP (Indium Nitride-Phosphide), Friction energy,
Semiconductor materials, Microenergy harvesting, Portable power source, Sensor

technologies

VKDEOYAZI YA G¥Rc KKK HADKSc ARASI NDA KE¢t¢tc
ZAMANI N M cYYI N OLUNMASI
Bbpxt i ykaary’ePva
bakhtiyarpasayev@bsu.edu.az
Mpmmbd Rbcbbov
m_rajabov@mail.ru
Lotif *liyev
latif _aliyev@mail.ru
Poprvin Nbpzbr | i
p.nezerli.96@icloud.com
Ni l ufor “Orucova
n.orucova@atu.edu.az
Baké D°vipbptlUniversitetdi
Azbrbaycan Respublikasé cdliyyp Nazir?liyinin |
309 n°mrorltia tnadnk tob b
Azbrbaycan Texnol dgiya Universitetd:i
Mp h k b mD ekspertizase sahbpsindbpb i kdbp madd.i
kadrl arda geydp al énan obyektlbpr araséndaké mbDs
arasénda ke-pbn r esagr pvta xntiéenn ,d pogbiyge km¢gonyybon ol unma

organl arénén iK ¢zrp obyektiv gorarlaréen qgqbpbul

Hazér da videoyazédake ger¢é¢nt gl bprion keyfiyy
hoqigiliyinin m¢gpyypban @pdwdhmabénam mousxmlreldpr i n
tutul muck AmpedFi ve, Ki novea, AmpExXpeAut hleinmii ¢ &1
progqram tbominatl aréndan ( XPT) Azbr baycan Resp
Ekspertizasé Mpbr kbpzi ndbp ivibet iBaikre e xil lba fUan k wl
| aboratoriyasénda m¢gvbpffpbpqgqiyybptlbp istifadbp ol un

Mp hk p mp, °zopl V D alternatiywv ekspertiza m¢ D
ekspertizasé vb kimybvi ekspertiza mahdsd-nimdbBa
D°vl Dt Universitetinin rolunu uyjun sahpbpl o br ¢z
ocaj e ki mi X¢Susi geyd etmbk yerinbp d¢gkbprdi [ 3
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ocajéenén fizika fakultomsimo@bmMsAauldi emalpé ov,i deloiymy
AKi mybpvi ekspertiza, fonlbri tbodris olunur.
Sonvaxtlaryo-nboql i yyat hadispblbrinin arakdeér él masér
clorinin, obyekt!l or araseéndakeéi kmbp svaifzounaln, v po |
i spb araséeénda ke-bn real zaman interval é&nén
fadbpl borinbo deyi |, bu parametr |l brin had
Dro g°rpbp m¢gbyybpn ol unimaisré.n aT pdgadhiam -eotxd i ¢

° YNH i ktirakcéseée olan nboqliyy
I vD akusti k hadisbp aras

°co o —
CcC - wn S-S o T oSca!
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3
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Q
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g
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-0 ~
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r
n i ki Il zua én
ol unmuxkdur . Mp bz gb-np plgioyaymeett r ekspertl pri
Dt mi K S¢ré¢ceéeneén hadi sbpnin gr k-@lsmam@a saél maj @
nur, 1 stintaq vb mbhkbopmbpdbmasmasgei,r gcymphl g

d

dn

oOo+*Tn<@Qxz o
S oo
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S¢ré¢ce ¢-¢n tophhpkbhagyasanan adad ver mpsi nbD
t vasitbpsinin s¢rotinin, tobpcilinin
i d¢zgeéen hesabl amagdan, vi de eoyl anraérdaas €
éond | agledlededer él madéej éné m¢gbpyybn etm
yé¢kspk bacaréq vbp professonall éqg tol

interval @énén d¢zgen hesabl anmamas

tl orinin rpopylpborinin npticbolborinp ©°
Videoyazénén vyazéldejeé videokamer anén sens
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O®X "m0
n
UT O
- —<
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kodl akdérma program tominaténén (kodekin) kadr
tokr arklaadlmdmr yaraneér . cgor kodekin kodl akdeér ma
bey¢kderso vi deoyazéda topkrarl anan, Dks hal da
videoyazéya nbpzbprobon foborqli kadr tezliyivblpatol
hom d¢kbn, hom dpo tokrarl anan kadrl ar yarana bi
vb tbokrarl anan kadrlar nbozborpo al é@&nmadan i ki viz
interval enén m¢gbpyybn ol unmas én daa ctépnkdcapn viisdteiof raeddr
al énan npoticbolborin hadisbplbr arasénda ke-bn rea
Mpbsbpl bpn, Kinovea program tominaténén saniybp°l -op
tbpdgiqgatl arda 25 okdd dark/dseame | mégl ivyiideolymazé&da pi
hi ssbpsinbp daxi |l ol duju andan hbporpokbptdbp ol an qgar
san kecdiyi hal da (kbkil la vbp «kbpkil 1b), 15 Kk
hadi spl mda araa3613 san (kbpkil 2a vbp «kbDkil 2b) ,
videoyazeda isbp t=0,91 san (kbkil 3a vb kbpkil 3
¢okdiyi miz mi sal dan gor¢é¢ndeyé Ki mi forqgldi
vi deoyazeili arda &8wdi sp araseéendabikrei-nodno nz a2madnp fi bndt Dt
forglonir.
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Tokrar kodlakderél mamék d¢gkbn vbD ya tokrarl al
araséeénda ke-bpbn zaman interval édan y¢yPUO&dreoktyar u
tomi nat énén saniyb®°l -pbn funksiyaséndan i stifac
zamandan fbrqglbonbp bilobr

PTS vbp ya program tominateéenén saniybp®°l -pbpn fu
ki, videoyazé i Uukunuponl gamanyaagjgqaée] (TaymKod) i
.Stpb d¢kse¢gn vb videoyazéda d¢gkbn vb tbkrarl anat
tokrarlanan kadrl ar ol duju halda TaymKodun bir
ya tokrarl| @mamakadmulnamaql a videoyazénén real k a
kadra d¢kbn zamana g°robpo i ki hadi sp araséndakeée
vi deoyazéya g°rp iki hadi sp arasénda ke-bDn re
edir sahtbdbp m¢kbpmmbpl met odi ki materiall arén ha:
videoyazéya g°rp iKki hadi sp arasénda ke-bn re
etdiyimiz el mi psaslara s°ykbpnbon vbp ekspert tobpc

Uzunmiddatli Kadrdan-kadra
Videogramda intervalda obyektin
YQs (TaymKod) Yas vs PTS yerdayismasi PTS-
tasvin vardirmi? gostaricilari in dayismasi ila
‘ uygundurmu? proporsionaldirim?
) Hadiseanin R
potecaram || ealmoddan | | poE,
muddstli s PTS alinmasi tielin
hadissni sks gOS:tarIICISI duf'sn k?dnin
uvyaunlu alave etma
etdirirmi? taglﬁ?edir?’li? mimkondiarmii?
a ‘-- ¥ WVAXT INTERVALIMNI
DDLU OKRAR A PTS
OO AMA AL Ininn Al e S GOSTORICISING

GORa MUSYYSN
ETM3K OLAR
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DETERMINATION OF REAL TIME ELAPSED BETWEEN TWO EVENTS BASED ON
VIDEO RECORDING
Bakhtiyar Pashayevl
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Determining the real time elapsed between two events recorded in a video requires
specialized knowledge, and there is a need for comprehensive methodological materials in this
field. This paper recommends an algorithm based on scientific principles and verified through
expert practice for determining the real time elapsed between two events using video recordings.
Keywords: specialized software, real-time, visual and acoustic event, TimeCode, PTS, codec
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i K|l phraddo spl borin faktiKki Kbraitinin m¢gpyybn edil
edir. Bununl a yanaké& montamod umanals é mavtpe rdipaylilkadriérni | n
artmaseé onlarén etibarl él éjenén el maudbsall arbdao
rbogpmsal fotokbpkillbrin mbphkbomb ekspertizasé v
i stifadb ol unan me¢asir texni ki met odl ar VD ro
mDpDsDI DIl Dr i tohl il ol unur . nrepldiqz ,g ats p egkltsrtadlr i t D h
eynilbokdir mpb, s e ns o r-Photo ¢(Responsa MantUinziif o ¢ MRNY) V D r
mpl umat | ar én texni ki anal i zi ki mi met odl ar én
m¢ebyybn edil mbpsinbp vb mikhkomdD ygorarhtamémeéredob yne
verir [1-5 ] M¢asir devrdbp s¢ni i ntell ekt Dsasl é& o
merokkpopb formal aréne, o c¢mlpdopn "Deepfake” mo |

verir (Verdoliva, 2020).

M¢asimdo°vynformasiya vb kommuni kasiya texno
audi o, V|deo VD rbpgbmsal fotokbpkillbor h¢gquaqi pI
n®vl!lborindb birinbp -evrilmikdir. Mo bi | telebdbonl
di gpor quDmsaI texnol ogiyal ar vasitbsilo DIl drc
arakdeér él maseénda, faktl arén m¢gpyybn edil mpsi ndr
oynayeéer [6,7]. Audi o vb videoyazeéel dié&nslBfquagist s
mal i kdir. Bu materiallar hadispbplborin real gedi K
Kbpkildpop qgiymbptlondirilmpsindp k°mbpk edbp bilobr.
mat er i mdnthjat @nmas é v D s dopyinkdinrlialrmm é da arteér me
fotokbpkilloor V D videol ar szbrindbpo apar el an
tokmil |l pkmi kdir ki, S¢ni intell ekt vasitbpsilob
el ement | bprin pl avpb edahmdsi i bdi serzbeair.m Bu
prosesindbp tbogdim ol unan roqpomsal mat eri al |l ar €
edi |l mpsi X¢éSusi ekspertiza tolbob edir. Mp h k b mD

onl ar én mo roluranad €é¢ lEmrey b yazénén hansé ci haz vas
mat er i al e nd dyiyk &kidriirlirho doi yi ni m¢e¢DyybDn et mbyb i mk.

materiall arénén ekspertizasé h¢gquaqli obyektivliy
olunur.

lAudi o vb videoyazélaréen hg¢gquaqi Ss¢but kimi x¢

Audi o vbp videoyazeéel ar roqbpomsal mbp|l umat dakeéey
tDsSVvirini topgdim edir. Rpgbmsal s¢butl arén hegl
Kprtlor toimin edil mpli

s¢butun ganuni kbpkildbp bpldbp ol unmasé,;

-mpl umatl arén texniki b¢gtovli ¢yéenegn gorunmasé;

-materialén dpyikddri mmmmes) ; (mont aj

-identifikasiya edilpbp bilbpbn mbplumatl arén m°vec

Beynpbol xalgqg standartlara g°rpbp (luSO/alrE@ 2 0P3 7A:
zamané "nbpzarpbt zpbnciri"™ (Chain of Custody) el
mbphkombp zal eéna qodbor olan hbor bir addémé sbonbdl
ekspertizasé mbphz bu meymadanm&nt erhimn ediurd .l ar | a
3. Audi o materiall arén mbphkbombp ekspertizasé meto

Audi o materiall ar én ekspertizase SDS signal
°yrpbonil mpsinbp bpsasl aneér

2.1 Akustik analizz.Sps siqgnall arénén tezl ixk,suamplybt bad:e
arakdéréel maséna bDsasl aneéer . Bu metod vasitbsilob
edilir. Sbps identifi kBBNNMNaskinmia dmrziemdayr ECA® Am
dogiqliyi tomin edir (Desplanques et al ., 2020)

22Spekt ral $omhldaljalarénén tezlik spektrini a
SDS yazmgagwnod a Kpsi | mpobmaacdé]j @éhnéb megbpyybn et mbpytc
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Spektrogram vasitbpsilbpb sbps signaléenén faza kbs
redakt gdedimpbidb yi ni ortaya -éxaréér.

2.3 El ektrik KDbpbDkD Eérkityi k (ENBP Kk pasnianliinz i 1
doyi kdiyindon bu dboyi ki klikloor audi o yazél arda
m¢qayi sop edilir. Bu xmieénoéd vypa zc arvimtjildmdo kgl ovgai m | i
etmbpk ¢-¢n istifadpop olunur (Hua et al ., 2021).

3. Videoyazélarén mbphkbombp ekspertizaseé

Videoyazél ar én ekspertizase vi zual mpl umat |

arakdeér él maseéene Dhabhpo kedmrnalVisdekyaekbspebBti za
X¢é¢susiyybptlorinin m¢DyyDDN edi lbombsame)kadpbhlard:é
obyektl bprin i dent i fmonkag szilyparsieni n D avakKle®ddal maseé

i barpotdir.

M¢ asi r v iertizada "PBMUS (Photo Response Non-Uni f or mi ty) sensor an
videonun orijinal kamera sensoruna mbxsusluju vy

4 . Rpgomsal fotokbpkillborin mbphkbopmbp eksperti ze

Rpgbmsal fotokbpkilloriyarakdépemant mpadeytosvivoi
hansé r ommgnigjosreoll | yyat éagar ealpmaééjedbneé m¢egpyybn et mp
4. 1Sensor Keéyé (RRNU)bi An alpigznims a | kamer anén
zprindbp uni kal rogopmsasi togi'l bufakekpbpkBui memoi
pkildiyi s¢but edilir.

4. 2JPEG Sexeéel ma Alm@att owo ki | (ELA)biI T hi sst
rogomodiapar él dégda, hbomin sahbpnin séxélma sbpvi:
4. 3Pi ksel |l pr etekgiyayS¢prsii nidmt edl | e k t torofindbn
pi ksellborin paylanma tezliyi tbobii fotolardan f

5. Rbpgomsal s¢butl arén autentifikasiyaseé

Rpgbmsal s¢butl ar én autentifikasiyaseée onl ar
Kbraitinin m¢gpyybn edil mbpsini nbpzbordpbp tutur. E
(Metadat a/ EXI F) , yaradel ma tari xi, istifadpbp ol
edi | ir. Fay!l & nmontjedk 0 mmydo o/ ki t omi n tde d@asey, t e x n i
2011).

6 . M¢asir problemlbpr vb inkikaf perspekti vl bpr

Rbpgpbmsal texnol ogiyalarén s¢roptli i nkikafeée a
sahbpsindb hom vyeni i mkanl ar , hom db m¢bpyynbpn -
tominat & pv aoigqtoonsia | mat eri almoatajédi rmoaikt op od oy mi
daha bl -atan ol mukdur. Bu isb mbphkbpmbp prosesind
m¢DYyyDDN edi |l mpsini daha m¢er okkob prosesno -evi
mat eri all aréen ymoktgipk ulkieyf | py odtplyii kdi ri | mbpsi e ht
vi zual vD Yya akustik m¢kKahidop i1 b doyi ki kIl i
ekspertiza zamané spektral anal i z wrp damqgbpmg
zbruridir M¢asir cihazlarén kodl akdérma ¢sull

Video-m¢ kahi dbp kameral arénén nbpDz-apghkiyydtt émadadi
arakdeéerel masénda videoyazéeasaneén Apaméinmasa6t iak
prakti ki sbpbobl borpo g°rpb vacibdir:

1. El ektron s¢butl ar én orijinalléejéenén tbosdic
vi deo V D audi o mat el smlald@ i €n -doboyiyi jkikdad arki il loibbd by i
prof mgaodyrty pn edi |l molidir. Yal néez doyi kdiril mpi
gésvvbsinp mal i kdir.

2. c¢cmp l-a xytyaart & K todbirl borindpbpn Dl dp ol unmuck S
nboqliyyat hadispbplobori SzZrpb cinaybpt bpi klnernién ok sv ied
birbaka madd.i s¢butl ardeéer . Vi deoyazéya ge°ro 0
m¢eDbDyybn olunmasé yalnéz pekbkar ekspert tbodqgiqa

é

h
K1
alf
a
S
a

n
b

—
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3. Kstintagq V D mbD h Kk b mD or ganlaazréélnaar € n e xknriiknmi
ekspertizasé torpoflorin -etmnedi ywiazién@d, gyyomne tt min
Bu isbp hadisbnin h¢gquaqli gi ymptlondiril mpsindbp o

4. Kstintagq vb mbphkommkormgamloarvédnavidaewimat @lr i a
VD dakénmaseée gaydal ar éna ri aynbt ol unmaseé: cl c
doyi kdiril mpdbopn ekspert tbpdgiqgaténa tbogdim ol u
hpllindp m¢ghegm rol oynayéer.
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THE ROLE OF FORENSIC EXAMINATION OF AUDIO AND VIDEO RECORDINGS IN
EVIDENCE
Latif Aliyev
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The article analyzes the methodological foundations of the forensic examination of audio,
video, and digital photographs, the modern technical methods used in such examinations, and
the legal evaluation of digital evidence. Research shows that the integrated application of
methods such as acoustic analysis, spectral analysis, biometric identification, sensor noise
analysis (PRNU 7 Photo Response Non-Uniformity), and technical analysis of digital data
makes a significant contribution to determining the authenticity of materials and ensuring the
objectivity of court decisions. In the modern era, artificial intelligence-based detection systems
make it possible to identify even the most sophisticated forms of digital manipulation, including
signs of fdeepfakedo editing (Verdoliva, 2020) .
enables the detection of traces of digital editing, the scientific evaluation of electronic
evidence, and the adoption of judicial decisions in accordance with material truth.
Keywords: PRNU (Photo Response Non-Uniformity), metadata, JPEG Compression
Analysis, electrical network frequency, spectral analysis.
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The preparation of nanocomposite materials is one of the most important directions
in modern nanotechnology and material science. Nanocomposites are multifunctional
materials obtained by incorporating nanosized patrticles into a polymer matrix. Compared
with conventional polymers, nanocomposite materials exhibit improved mechanical
strength, thermal stability, chemical resistance, and functional properties. The large
surface area of nanoparticles enhances their interaction with the polymer matrix, leading to
significant improvement in the overall performance of the material [1,2].

In the preparation of PP+ZrOHZnO-based nanocomposites, polypropylene (PP) is
used as the main polymer matrix. Polypropylene is widely applied in industry due to its low
density, chemical resistance, flexibility, low cost, and ease of processing. To improve its
properties, zirconium dioxide (ZrOF) and zinc oxide (ZnO) nanoparticles are incorporated
into the polymer structure [3]. ZrOF nanoparticles are characterized by high thermal
stability, hardness, and chemical durability, while ZnO nanopatrticles possess antibacterial,
optical, and surface-active properties.

The nanocomposite materials are mainly prepared by the melt mixing method, which
is considered a simple, effective, and industrially applicable technique. During the
preparation process, polypropylene is first melted at a controlled temperature, after which
predetermined amounts of ZrOF and ZnO nanoparticles are added into the polymer
medium. The mixing process is carried out under specific temperature and rotational
conditions in order to achieve homogeneous dispersion of nanoparticles throughout the
polymer matrix.

The nanocomposite films were fabricated through a solution mixing method. Initially,
pol ypropylene granules were dispersed in toluwu
stirred with a magnetic stirrer until the polymer was completely dissolved and a uniform
solution was formed. Afterward, ZrOF and ZnO nanoparticles were added gradually into
the polymer solution, and the mixture was continuously stirred for nearly 1 hour to obtain a
well-dispersed nanocomposite system. The final homogeneous mixtures were cast into
Petri dishes and subsequently dried in a vacuum oven to remove the solvent completely
and obtain solid nanocomposite films.

Uniform distribution of nanoparticles within the polymer matrix plays a crucial role in
determining the quality and performance of the nanocomposite. The formation of a
homogeneous structure improves the mechanical and thermal properties of the material,
reduces nanoparticle agglomeration, and increases structural stability. The prepared
nanocomposites demonstrate enhanced durability, improved thermal resistance, and
better long-term performance compared with pure polypropylene.

Such nanocomposite materials have broad application potential in various industrial
and technological fields, including automotive engineering, packaging technology,
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electronics, biomedical materials, protective coatings, and advanced engineering systems.
Therefore, the preparation of nanocomposite materials is of great scientific and industrial
importance and contributes to the development of new multifunctional materials for future
technological applications.
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In this study, PP+ZrOHZnO-based nanocomposite films were successfully prepared
using the solution mixing method. Polypropylene was used as the polymer matrix, while
zirconium dioxide (ZrOF) and zinc oxide (ZnO) nanoparticles were incorporated to improve
the material properties. The preparation process involved dissolving polypropylene in
toluene followed by the addition of nanoparticles under continuous stirring to achieve
homogeneous dispersion. The obtained nanocomposite films exhibited improved structural
uniformity and enhanced stability compared to pure polypropylene. The incorporation of
ZrOF and ZnO nanoparticles contributed to the development of multifunctional polymer
nanocomposites with potential industrial applications. These materials may be promising
for use in packaging, engineering, electronic, and advanced nanotechnology fields.

Keywords: polypropylene, nanocomposite films, zirconium dioxide, zinc oxide,
polymer matrix, solution mixing method, nanotechnology.
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AgKRKRKSTALI NDA-AEGE®GROR k! ALANMALI REKOMBKNAS|

Fidan Siyasbpt gézeé cliyeva
Baké D°vibt Universiteti

AginsSs kri stall ar é uzun m¢eddptdir Ki, suyu
fotokatalizator gabiliyybtinbp g°r oo, go°r ¢é¢nnon
X¢SsSusiyyptlor negmayi kK etdirdi kI pgSsn¢¢gmuwymbp minztien
rentgen analizl prinin nboticobol pri gj stotmi kdir ki, kr
grupu Fd-3m-p uyjun gblir.Bu kristalén -ppinbp qgada
300 vpbd®61 K8 vbpD 1,9 es8sktirowkkiall ée dierf.ekAdlin yar é
ai ddir, onun kation alt gpfbosindbp 25% s8sakans
kristaleé fotovoltaik g¢nbk batareyal arénda tboD
ola bilbr. Bir -ox kristallardakeé delKtekitk pwe
fotovoltaik x¢gsusiyybptlorindop m¢ghegm 1ol oynay
é - én DSas amil |l brdbpn biridir. csasbn, oksi
yaréemke-irici birl opkmbpl ordp akseptorrikstmal |-aé
oksigenp g¢cl ¢ mbruz galdégda fotohbssasl eéqgda
edi | mpsi oksigenin k¢ kerd bokl uqgql ar éna di f f
DdpobiyyaiSdkar iAsgtlanl | ar éndan i sti f adbt petdoirgik igl¢m
yalnéz bir mbpgalbp dborc edil mSskdi uzuHmgddpbli n
haggéeénda mbpl umat yoxdur . |l kdp tbodqgqiqg etdiyim
mbpruz qgal mék vD n¢gmunbnin  stiacbhoislilnipk bpnngimayo Iku
Kristallarn-t i p el ektri k ke-iri|.i I S " lirl bor
Ani on (ke¢gkerd) vakansi v donor
SDViyyDsi yaradeér , k a ) I S
akseptor SDViyybDsi ya o .|l | S septor
spviyypbl bpri donor s @ : : : mD n
bOKdaé]téndan-tkrpisktea—lirrinc‘_g
etdirir. Onda belbp c¢c<= __|:i ; ar ki,
kristalda donor v X : '
konsentrasiyasé kifayb 2 onl a
arasénda optik ke-id e § : bil b

Kkdp kristaleée dalijefl [ 1.1
davamet mp m¢iddbpt i 10 ns vbD
MVt olan Nd:YAG lazerinin ikinci
har moni kaséneén i mpu I : :
hopybpcanl akdérmaql a fot ol 1470 - 1480 ekt ri
todqgiq edi |l mi kdir (kpkil 1. Dalgauzunlugu, dg¢vy ¢ Ki m
1476 nm (0.84 eV) dal K b k AdintSekristag nda |
sbpbviyyblborbp zmbppslkb meg ¢ L omi .
edi |l mi kdir Pikin ya.._._trotobsminessensiggyj
Bu pikindonor-ak sept or opti k ke-1idi I Il b kK¢al anmal é r
hesab edirik. Kristaléen gadajan olunmuk ener

donor V D dksgybDdmDr isn zonal ardan uzagql ax ma i
boprabpbpordir
Qeyd edil onl borob aydenl eq gbptir mbpk mbDgsDdIi
[
2

ke-irici yinin 200é6400 K intervaleénda temper

kbpkidbp Arrenpgyas dgrdl@00/T asél éj e tbpsvir edi |l
temperaturl arda temperaturun azal maseé il b el ek
yeéer ekl ¢yeéenegn artmaseée hesabéna bakck verir. 200 |
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art maseé i ke - ied iedit Irii Ki art mayga~100 K hagé& €1l &vjpé sl
temperaturadpk xbptl i xarakter dakeyeéer . Bu hiss
hesabl Epa®a2eV. Gor¢ndey ¢ Kini bu gi ymnbpt Il ¢ mi ne
enerjisnb  uy®°un gbolir. Bunl arée belpb izah etmbk ol
zonaya yaxeén yerl pkir V D akaj e temperaturl ard
el ektronlarée i1l bpb dol muk hadpdna aorltumas eTeinmpoer alt @k
SDViyybpsinbo ke-ir V D val ent zonadan el ektron
temperature artdéeqca dexi klborin konsentrasiyaseé
Bu i kdbp tbdqgsSgkreidstlalné Agimtta akaj] é i1 kKeéq I
sm@ wSs) vD akajtariteampar bel b, garanl eéq cDrbyanit
fotoke-iricilik (FK) n¢gmayik etdirir. FC spek
maksimum g°stborir vbD artan i Kéqglandérma inten
FK spekthromri kéq intensivliyi, hpom dbp maksi mi
gal émi nFKstilik s°qdd¢rbalkihmyié rd-ov®b a~+Hadd ad ér . ,
I r - o n¢égmunbsionion i K&J a hbss
To_s:———\k — dol durul ma dbpropcosi i
£ 0: . m¢tonashdminonigneV oo
TE—O.S: \ - enerjisi ol an i kéql a
O -1 p— — — K¢alandéer él mas® pamamn§y ot
E’;-m' N Cbir artem m¢kahideSs ol un
— a2 f \/ n¢e¢munbpsinin maksi mum per f
o b .l tpDlDlIDr dolduruldugdan s
: 3 ! : 6 AginsSg kri stall aréenén zol aq
. 10(_)0”"( t ol ol pxrliénj & nséén vV D payl e
kaAgInigkrlstab.nd.a eIE’qus.an akgarl andéqgda VvbD,
ke-iriciliyin tenyprajtdo yetikdirildik
X¢susiyybptlorp necb tosir etdiyini anl amaq ¢- ¢n
AginsSgk ri st all aréenda oksi genian nfiaostéonhap stsmassil réij mi  var .
bir todgigat gpblpbcbokdbp doybrli ola bilobr.

cDcBKYYAT
1.S. Delicea, M. Isik, N.M. Gasanly. Journal of Physics and Chemistry of Solids, 2018,
114, p. 53-62.

DONORiI ACCEPTOR RADIATIVE RECOMBINATION IN AgIn4SUWCRYSTAL
Fidan Aliyeva
Baku State University
This paper shows that the peak observed at 1476 nm in the photoluminescence
spectrum of the AgIn5S8 crystal at a high level of optical excitation is due to donor-acceptor
radiative recombination in the crystal.
Keywords: Agin4SUjrystal, photoluminescence, donori acceptor, electrical conductivity,

activation energy.
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Azbrbaycan TexntKki Universitet.i
Azbprbaycan Universitet:i
Bakeée Ali neft mbpktobobi

Piri reis Universiteti®
Azbprbaycan Texnol o®giya Universitet:i

GirMgl ti modal S¢ni Kntell ekt Anl ayéxke: Sbs,
Texni ki vD KonseMutlualmoodsad s Isasrnéi: i nt el | ekt ( Mul t |
Ssistemlbridca nyalnkdz att @xnol oj i yenil ik deyil, ey
VD interpretasiyasée il b bajlé fundament al par ac
cnonbvVvi uni modal S¢éni i ntel | erkmb sDil Dthe mig@NLPh élzi rme
vbD ya yalnéz g°re¢nte¢g (Computer Vision) pDsasénd
yanakma y¢ ¢kspbpk performans g°stborspbp db, real d¢
adekvat model | pbkdirmbpk baxéméndan méeké&udisyy bottol
etibaril b imubbhi modaadeéeyni anda sbs, g°r¢é¢nt g, m
inteqgrasiya edbprbpbk qgbDprar verir. Mul ti modal Al
y°npol mik texnoloji yanakma kimi -éxeéek edir.

Multimodal sistemlbrin bpsas mbpqgsbpdi heterogen mpl
| atent tbgdi met mp mbpkanénda (latent represent
Arepresentation |l earningod vasitbpsilpbp hbpyaaa ke:
semanti k uyj-modalg dkirgsment) yaradel er . MpbsbDl D
homin obyektlbor haggqénda mbptn vb ya audio mbpl u
dorin kontekstual anl ayek bl dp ediohd uBdul aykaméark, me
zamanda hadi smootpircion oslpabgobl pri ni, semanti k qgatl ai
(tempor al dynamics) analiz etmbpyb i mkan verir.

Texni ki baxémdan mul ti modal Al sistemlobri D
czZzbrindburqur Transformant ewndiedthoartit efnfHiebfod s me x ar
vasitbopsil b m¢egxtolif mbpl umat axénlaré arasénda
vi zual mpl umatl arén emalé ¢-¢n i stifadooradbuwnur
forqgldi ol ar aqg gl obal kontekstual Dl agbpl bpr i da
transfor mer model |l prindbp i sbpb mbtn vbD g°re¢nty¢ Kk
edi Il prpk ortag | atent mbpkanda birlokdirilir.

Cross-attention mexaniz mi mul ti modal sistemlpborin bpn krit
mexanizm bir modal |l égdan gbl bon mpbplumateén digbor
edir. Mpbsbl bpn, mbptn bsasl é& sorjuya uyjun vizual
semantik i nt er pretasiyasé bu mexanizm vasitbpsilb hrt
sistem yalnéz mplumatl ar é emal etmir, eyni zama
dopgiq nboticpolbor toqdim edir.

Mul ti modal sistemlbprdp mbdlusman| anemtieigi esiwdiv
ke-irilir. Er kpn fé¢zyon (early fusion) Xxam mr
psaslanér vbpD bu yanakma modall eql ar arasénda seé
SDk¢yD gar K e daha fhoyoas délrat eGefcusi on) i SD h D
emal éndan sonra npboticoloborin Dbirlokdiril mbpsini
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edir. Hi brid f¢gzyon model | pri i sb bu iki yanaxkm
effektivsistem| pr yar adér .
Mul t i modal Al sistemlbrinin m¢ghondisli k ar xi

phato edir:

1.Mbpl umatl arén bl dp ol unniams,é& t(poDbatfa sRancguwird iatridam)
mbpl umatl arén topl anmase

22Preprocessing voboi froargrhal ifzoagnaytd € mbpl umat !l ar én

3. Feature extractioniT hobor modal |l éq ¢-¢n X¢gsusiyybptloprin -é@
4. Cross-modal alignmenti semant i k uyjunlujun tomin edil mbpsi
5. Fusionlayeri mpl umat |l ar én i nteqgrasiyaseée
6. Decisionlayerinpt i cpbl Driiyna sgée nvedr agsbr ar ver mb

Bu arxitektura multi modal sistemlbprin hbopm el

tomin edir.
Multimodal Alkni n bpn m¢hegm tpotbigikamppberndankbl eqgl

(HCI) . Bu sahbdp si st endleodriiyn ysé&lzn éozr i i sdteiyfidd b -1
tonunu, jestlbprini vD kontekstual davranékeéne
spsindbki doyi ki kl i kIl br vb ¢z i fadpl bpri birlikd
bil or. Bu x¢auvatgybar sgni virtual assistentl!l bt
davranmaséné tomin edir.

Bundan bl avpb, mul ti modal Al kritik sahbpl bor di
go°r¢é¢nt ol bro, klinik qgeydlbpr vb sbDsli m ¢kkaa hii dkod mé
yaradeéer Tohl ¢kbpsizIlik sistemlbobrindbp video, aud
davranékl arén erkbon akkarl anmaséné tomin edir
mextolif sensor mDIumatlarénearblerrIeUKdvl[rankar5|
prosesl|lbrini optimall akdeéer ér .

Bununl a yanakeé, mul ti modal sistemlobrin gar
mevcuddur . Tempor al alignment probl emi m¢ xt b
uyjunl akdeér él maseéeneél itkpl prbo beldea mi. iHsen efrmrgeini mp | L
mod el daxilindbp inteqrasiyaséné -ptinlokdirir.
ehtiyac vbD enerji effektivliyi mDsDI DI Dr i dpo
mul t i mod al (Lamge Mutimddal Models 7 L MMs ) yé¢kspok GPU/TPU 1 e
edir

Tophl ¢kbpsizli k vbp etik mbpsbpblobolobor do mul ti moda
al er . ABi as propagationodo probl emi me¢xtolif mo d ¢
g¢anlpor bk daha ci ddi noticol borpbp sbpbbopb ol maséna g
h¢ecuml ar mul ti modal sisteml prdp daha tbohl kbl i
ne-bo mbplumat kanal éné hbodbpfb ala bilobr.

Nbpticbp etibariliont eMulletkitmoylall nész; ntiexnol oj i i nk
S¢éni intellektin insanabbnzpr qgavrama VvD (qbDrar
vasitbosidir. Bu yanakma m¢gxtolif mbpD|l umat mbp nbop
doqgiql i krni dasemamt i k anl ayék vb daha adaptiv si
Gopl bpcopkdp mul ti modal Al sistemlobri sS¢é¢ni ¢ mu mi
oynayan komponentlbordbpn biri Ki mi -éxék edbpcpbpkd

Mul ti modal Séni Knt elilyekzti: vkbonSepteaml ,SDRi Yy
Perspektivlbpri

Mul ti modal sSéni intell ekt (Mul ti modal Al ) m
yal néz met odol oj i yenil ik deyil, hpom dbp s¢ni
yenidbpn f or mal arktdeélr a1y a nf auknndaadréer . cgnor kl assi k
mbpl umat én t bk modal |l éq daxilindbpb tohlilinpo D S
geni kKl ondirpborobok r eal d¢nytatnien vb oxRontélgst uale
model |l pkdi rmpyp wyYeeEIi mul Khsansqavkarakter dakeée
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intell ektin i nsanabbnzbobr idrak mexanizmlbrinb
hesab olunur.

1. Riyazi vb tbogdi metmbp (representation) Dsas:c

Mul ti modal sistemlobor i n pnroorbklpezmm ndpx typelril fo kmaond ap
riyazi mbpkan daxi |l iBud priofseedp folrumamha sod hdra.q bel b
T Hopr bir Xmodgal: |l €q

z; = fi(X:)

burada:

U X6 girik mplumaté (mbtn, sbDs, g°r¢nt¢)

i f0 modal | dikenlogee s i
Uzol atent tbobgdi met mp

Daha sonra bu tboqdi metmbplbor vahid mbkan daxi
Z=F(zp22....2,)

Bu funksiya multimodal fusion mexanizmini tobDr
2. Mul ti modal Alignment vD Semantic Mapping
Mul ti modal sisteml emitro efrfodK teimi Inii yni  hibd Il ii girdm n

m¢xtolif modall eql ardan gbol on mpblumatl arén sema
cn genik istifadbp ocbnirastive leanertgaid| ar dan bi ri

exp (sim(z,z;)/1)

£=-1
E:.: exp (sim( z,,z,) /1)

Bu yanakma

Guyjun c¢tl ¢kl bpri yaxeénl akdeér er

Guyjunsaegt!l ¢kl prii uzaql akdeéer er

O Bu prinsip CLI P, ALIGN ki mi model | prdp i sti

3. Transformer bDsasl é& multimodal arxitektur al

M¢asir mul ti modal sistemlobr psasbn transform
model |l pri aka] edakén bpishaasr pktodmproonent | pr dp

3.1 Self-attention

QKT
Attention(Q, K, V) = softmax (—_) vV
W Ay

3.2 Cross-attention

Bu mexanizm multimodal i ntegrasiyanén Dsaseéné

i Mptn Y g°re¢nteg fokusl anma

i Sbps Y kontekst anali zi

Avatar sistemlborinin inkiAvaaftéar ( vtierxtnuoallo gp lyatl f
me¢hil pr db istifadbp-inin vizual vb funksional tor
i nkikaf mbprhol bosinp gopdbom qoymukdur . Xé¢susil b on
avatarl ar yal néz grafi k obyekt deyi | ,nkagvy ni :
fopaliyybptloborin Dsas vasitbpsinbpo -evril mikdir. !
geni kIl onmi k reall égqg (XR) texnologiyalarénén int
interaktiv ol maséené tomin edir.

cvvbpl ki mpr holl mirprsdtpata watvao mbphdud funksi ona
Ssistemlbrdp s¢ni intellektin totbigqgi nNboticbDsSi N
xarakter al méxkder. Al psasl é& avatarlar istifadbp
ngpunbpl bpri ni real vaxt rejimindbp analiz edbprobok
m¢hitdop daha realistik vbp tobidi isnsiyyont i mkanl

Met averse platformal arénda avatarlar yalnéz
rogpbmsiagd adiigytyat én aktiv subyekt:i Ki mi - éxex e (
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pmpliyyatlaré hpbpyata ke-irir, virtual aktivlor
Bu baxémdan avatar sistemlobri m¢sasur ebegmestl D&
birinop -evrilmikdir.

Rpgbmsal i denti kl ik V D tohl ¢kpsi Rbgamsahl!
transformasiya prosesinin dorinl pkmbpsi i | b bi
phpomi yypt kbsb et mbpybp baklliaknéikglteirf a Rmgiomisra |l v ii dte
davranéxkl areéné V D h¢quqgl ar éene m¢DyyDDN edbpn K
sistemlbrindbp bu identi kl ik yal néz vi zual t D
mpl umatl ar, davranék indgmuwrdolyoroit | wo iind tni faancad 1 z i

Lakin bu transformasiya il b paralel ol ar aq
artmexkder . Deepfake texnol ogiyal ar é, sintetik
sistemlborinp y°rhmglcmimik aadvergqoarsiadl m¢ghi tdp eti ba
ol ur . Xé¢susil b multi modal sistemlbprdbp m¢gxtoplif
spthlbori yaradér vb tohl ¢kbpsizlik arxitekturaseé

Bu kont eksitkdp ( mpix¥yady) , autentifikasiya (at
(identification) mpbsbpbloblobori °n plana -éxeér. Kst
identi kliklbrin garkésénéen alénmasé vD sisteml
psasl é& ©platformal arén bpDsas -ajéréxlaréendan bir
mbpspbl b deyil, hom dbp sosi al vb eti k aspektloor
gi ymoptlondirilir.

Problemin qoyuluku vbpD tpbdqgqdgat @mambpgqexdiol ojyi
fonunda multi modal sS¢ni intell ekt psasl é& avat a
yaranmaseéna sbpbbob ol mukdur Bu probl emlobrin
etibarl el éejé, tohl ¢ kptsliarldrk qoridnm&déri | ovpo b aioll
M vcud sistemlbordbpo i stifadbpo ol unan DNDNDVI t C
kompleksliyini tam phatpo edbo bilmir vb nbticbpdb

Topdqgi gat én pDsas$ t i magdaldi AIm bpsasl é avatar S i
tohl ¢kpsi zl ik V D identifikasiya problemloborini
yar anma sbpbobl brini m¢eDbyybonl pkdi r mpk V D onl ar
yanakmal ar t pEku i Mo gessombkdbr-i vbsindbp hbopm nbzobori
arakdeéerel ér, me¢asir Al texnol ogiyal aréneén i mk .
tophl ¢kbpsi zl ik model | pbrinin formal akdér él masé [
olunur.

Nptitcibpberil b, bu tbodgigat multi modal avatar
dayanéglé kbpkildpbp inkikaf etdiril mpsi &-¢n el m
ver mbpyi hodpfloyir.

Mul ti modal Al VD avatar S i sntoednall o r immil u maat rl .
birl okdiril mpMultpmodali plsgni intell ekt Ssistem
mpl umat !l ar én vahid anal itik mé¢hitdbp sinxron K L
proses Afsensor fusiono V D ynwa&né&mulvioi noosdaad mMougss
mbpnbbol bordbon bl dbp olunan informasiyanén semanti k
birl pkmp ¢¢mumili kdp ¢ - Dsas sbviyybpdbp hpbyata Kk
spbviyybpli (late fusion) vb hibrid yanakmal ar .

Er kbpn birl pkmbp mbpr hpl psi ndbp me¢xtol if mo d a |
mbpl umatl aré vbD sbDs signall are) il kin x¢gsusiyynbt
informasiya séxl éejé tomin etsbp dbp, uijpd ubmeax d m& redc
m¢erokkbobli k yarader Gec birl bpkmbp metodl ar énda
nbpticbol oor son mbr hol odo birlokdirilir. Bu, S ¢
plagolorin itiril mpsi il o npticolobonbp bilobr.

M¢asir glamrackan transf or mer bDsasl| & mu lattentiom d a |
mexani zmlobori) vasitbpsil b me¢gxtolif mbp |l umat axeéen
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model |l br kontekstual uyjunluju tomin edbprpbok ava
int erpretasiya i mkanlaré yaradeéer.

Avatarlarén texniki strukturu (3D moAvatar, dav
sistemlobri -oxsbviyynpbli vD modul pDsasl é& arxitel
komponent czbrindbp qur ulodre:!l )vi dwmavlr anm@gd imoate | ( 3
(NLP) modul |l ar é.

3D model avatareén vizual reprezentasiyaseéen
X¢é¢susiyybptlorini, jestlborini vDtimemi grasfeinkk mkls
(mbspbl bon, g-am)e wargiitnesi | b i kIl bonir vbD y¢ksbpk re.
ani masiya sistemlori V D fiziki simulyasiya al
model | pkdirir.

Davranék model.i s¢éni intell ekt al q o refaktim| bpr i
reaksiyal aréné idarp edir. Bu model i stifadbp-in
mbpl umatl aré nbozborpbp alaraqgq uyjun cavablar yaradeée
met odl aré burada genik istifadbp ol unur.

NLP moduwl laavraét airsen insan dil.i il b garkel éqgl e
tanénmasé (speech recognition), mbDtnin gener asi
yetirir. Bu komponentlborin inteqrasiyasffekivhbpti c
kommuni kasiya qgabiliyynbpti pl dpo edi r.

Sensor V D mbp|l umat mbnbolIMulitniinmo diah t eagvraatsairy a s
effektiv fbobaliyybpti me¢xtolif sensor vb mbDl umat
aséeledeér Bu mbonbpolipromi kaméoal ai st @amkpkpt sens
bi ometriya cihazlaré vbp | oT platformal aré daxi |l

Sensor mbpl umatl| arénén inteqrasiyasé zamanhé D
geci kmb (Il atency) mpbsbpl ol oridir. oMygxtaol iaff € nmp |

baxéméndan wuyjunl akdérél masé sistemin d¢gzgen
mbpgspbdl b zaman damjasé (timestamping) vbD mbDl uma

Bundan bl avpD, mbpl umat !l ar én kewfoily yoywn akygew . e tSi
(noi se), itirilmik mbplumatlar vb sensor sbphvlobr
Bu problemlpbprin aradan qgal dérél masé ¢-¢n signa
psasl & korrektpo mexanizmloori istifadpbp olunur.

Real-t i me i kK| bpmbp m,@\xamarzmi;bsiemlorlndo real vV a X
time processing) psas funksional tol bbbl prdbn |
geci kmbpl orin mini mal ol maseé si st enbinr beafkbag kb n v | |
edir. Real-t i me i K| pmb & - ¢ n par al el hesabl ama, GPU/ ~

computing texnologiyalare genik tpbtbiqg olunur.
spviyypbpdbp emal éné tomin edpbpr ookvigyeycoiski mol parrit éar zearl.

Bundan pl avob, stream-dpreveessarnxg tekt wervaelnar \
mbp|l umat axeénlaré real vaxt rejimindop analiz ol
adaptiv davranék n¢gmayi kK etdirmbpsinbp i mkan yar a

Identifikas i ya mexani zml oor i : Bi ometrik iden-tifiKk
Biometrik identifikasiya sistemlori i stifadp-1i |
onun identifikasiyaséné hpbyata ke-irir.dbeinan
°yrponmbp alqoritmlori vasitbopsilb y¢ksbpk dboqiqglik
model | Dr i é¢Z X¢é¢susiyybptlorini ekstraksiya edbpro

SbDs anal i zi i sSD istifadpbp-inin tverhkkald) xgmsalsi z
identifikasiya tomin edir. Bu metod x¢susil b uz
olunur.

Davranék bDsasl e identifikasiya (gestur e, i st

Davranék bDsasl é& identifikasiwbpa iirsttdrfakdsdi-yiani m,
Dsasénda hpyata ke-irilir. Bu metod statik bio
davaml é autentifikasiya imkané yaradér.
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Mbpbspbl bpn, i stifadbp-inin yazeée s¢roti, si - an
identifikasiyas € i - én i stif ®&8dp yahamkana bixlgsmusi |l b tbphl ¢k
artérélmasé baxéméndan bphomiyybptlidir

Finger print é Sclera : | Ece Samples
Samples : Samples :
= E k7 H [2
Preprocessing s Preprocessing g Preprocessing
Y ¥ ¥
Feature . Feature E Feature
extraction E extraction E extraction
3 : 7 : I
Finger print | : Sclera : ECG
Matching E Matching E Matching
7 : I : ¥
Finger print H Sclera Score E ECG
Score é E Matching
\ / Yes
Score level
fusion
L
Score
>threshold
i
[ Authorized user ]
kpkl.Mul ti modal biometrik identifikasiya sisten

Bu di aqr amda bar magq iz, skl er a vbunmak Q@ aké
pvvblcbpdbpn emal &, X¢éSusiyynbpt -éxarél masé vbD u
Nbpticolpbor fAscore | evel fusiondo yanakmasé il b bi
ke-irilir.

Mul ti modal identi f Mltmoidpd mdealtl di kasi ya si
bi ometrik vbp davranék mbpblumat éné birlpbpkdirboropbpk
Bu model | pr me¢xtolif mbp| umat mbpnbol pri arase
identifikasiya prréors.esini optimall akdeée

Mpbsbl bpn, iz tanéma VvD SDS anal i zi birlikdb
Dhomi yybptl i dorbocbdbp azal er . Mul ti modal yanack

h¢cuml aréna qgarke daha dayanéeql é& ol ur

Etibarl él éeq vbp dojrulug probl emlobri

Identifk asi ya sistemlpbrindbp bpsas problemlbobrdobn b
neqativ (false negative) nboticolordir. Bu probl

Bundan bl avpb, mextoli f mekhiy) kobp td aawr d rga@wxéengd a
doyi ki kl i kl bpr identifikasiya dboqgiqliyini azal de
t bk mi |l obkdirpon ol masé vacibdir

A psasl & m¢gdafibp model |l pAnomal itypdl|l gkloak Iz& nk
Mul ti modal Al spsaemépraivmdmr t ohl ¢kbpsi zliyin t D
yanakmal ar dan biri anomaliya akkar | ama (anomal
istifadbp-inin nor mal davranék n¢gmunbpl orini O yro
avtomati k mooykyiobndp edi r . Anomal i vya akkar !l ama m
(unsupervised | earning)-suvwber yias € din o zeaarrontilnig ) ( smee
algoritmlborinp bpDsasl aneéer

Mpbsbl bpn, istifadbp-inin sbpbs tonu, j e s tptofd r i VoI
psasénda model l okdirilir. cgor sistem bu profi
potensi al tohl ¢kp ki mi gi ymotlondirilir. Mul t i m
yalnéz bir mbpl umat mbnbbyi noor idceiyyipl ,p seaysnlia naénrd.a b
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Dborin °yrbpnmb Dsasl & autoencoder vbD variatior
toptbiq olunur. Bu model | r nor mal mbp |l umat payl
dogiqliklpbpo akkarl aya bild]

Real-t i me moni toring ixip d anék anal

Avatar sistemlborindbp t ckbpsizliyin tbo
vD davranéxk anali zi kri ti Dhomi yybpt kbpshb
izl pDbnmbsi ni vD hbr hansé kK¢bhplbbimidhavwdamékeén db

Real-t i me monitoring sistemlobri stream processi
hbpcmdbp mbpl umat axénéné geci kmbpsidzi gmal aedit ekB
edil oropk hpor bir istifadp-i ndiriral i yybpti ayréca h

D
r
avr
D hl
k

CpdvoboMullt.i modal avatar sistemlboprindp tbophl kbl br
Toh | grk° v ¢ Tosviri Tosir M¢daf i
Deepfake Saxta video/sbs Y ¢, lols Liveness detection
Synthetic ID Saxta identiklik Y ¢, lols Multimodal identifikasiya
Hijacking Avatarpblbk e - D ¢ox wk kg Continuous auth

Bu cbpdvbldbp multi modal S¢ni intell ekt Dsasl é
tohl ¢ kb kateqoriyalaré kompleks vbD sistemli y i
-Dr-ivosindp hpor i Beepf dlod!| glexnmlPogi yal ar &, sint
hijacking, adversari al h¢cumliayrepoamahamat edizin
Sistembp tbsir SDViyyDSI giymptlondirilmikdir

Bununl a yanakée, hpr bir t ohl ¢ knd b ieibiggnetrik uy J ur
ama, mul t i modtal me deoni fokiasgyaanomal i ya a
grafi k yanakmal ar (ki frpol popmp, federatiwv
Dsi zl ik problemlborinideyiylal n&@omt eoni &mnl a:
kturaséna vbp istifadbp-i etimadéna tbpsirin
do tbogdim olunan s
izI1lik risklorinin

]jr
i p
hl
X i
kturl akdér él mék m
S a aydénr itlomms if ot €
% m¢dafiop strategiy reneén se-i |l mpsint
S VD -o0XsDViyynpbli t ohl kbpsizIlik arxitekt

vbD real tbotbiqg m¢hi e il mas eénias xe mimmt d &
Davranék anali zi i sSD i stifadbp-inin uzunme¢ddrc
identifikasiya vbp autentifikasiyaséné davaml e
authenticationo kimi tan@géki mb Kgocumi Apémavadak
effektivdir.

r
a
I

CDICD”?\_<(‘D7\_O_
O

t u

D dah
i al a
k hil ¢
r tlem
i a

Adaptiv vbD -oxsbDViyynpbpli t Ml tgikmesd &Il | & ¢ mir xi b e
avatar sistemlbrinin tohl ¢kpsi zliyi me¢asir
problemlborindbonr bi Bu &i snf e méx € dpb e g wizuall akubtik,t i p | i
davraneéecx V D kont ekstual i nformasiyaneén par al e
-ox°l -¢l ¢ risklor yarader Bu spbpbbbdbon tbohl ¢kb
m¢dafipi maxanl o tomiefbdobekbmasédegabhpriol unur . Bel
&-¢n adaptiv vD -o0xsDViyybDli tohl ¢kbpsi zli k ar x
formal akeéer .

¢coxsbpviyynpl i tohl ¢kpbpsi z-inidle ptairoxi pe kaslanargms @ o i
sistemin m¢gxtolif komponent!|l borini par al el KDKi l
etdirir. Bu arxitektura forqgldi tohl ¢kpsi zl ik qga
i Kl pyir vbo hbor bir sokvipbyryipnis ihsotdeoniilmp yssppesi fi k zbp
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The Power of Multimodal Al Integration

Audiovisual Al

Visual Data \ Auditory Data

Visual-Text Al s g Speech-Text Al

Textual Data

kbokad Mul ti modal Al Dbsasl é& avatar sistemlobrindpo
Bu KDkil db mul ti modal avatar Ssiigitreind pi( bm @ one
identifikasiya), analiz (davmgndeXSi/dP Ehnomal moyla
SDVi yybDSI (ki froplbpomp vbo moxfilik texnologiyalar
Girik sowityiyfoasdip-inin il kin identifikasiyaseée

tohl ¢kbpsi zli k qgqatédéer. tBuUu i &masiyppdoe xhiodbwmgi yiak a
bi ometri kase, iris vb ya davranék biometri kaseé

mexanizmlobori totbiq edilir. Mul ti modal si stemlr
bi ometri k paralmelt rdmaliinzipail o hpyata ke-irilir.
h¢gcuml ar eénén art maseée fonunda canl el é&agspoofimgx | ama
algoritmlorinin totbigqgi zDrur i hesab ol unur.

Anal i z ssvistyeonsidaxi |l i ndpl pbirsitniifnraddavanilpéal my g
davranék n¢gmunolborinin analitik qgiymbptlondiril
psasl & davranék anali zi vbD anomaliya akkarl ama
nor mal fopaliyyopt bprofofihdopAykbonarmak -éxan hor
tohl ¢kbp ki mi identifikasiya edir. Mul ti modal an
mextolif mbD| umat mbpnbbol borinin inteqrasiyaseé I
gpoprarver mp m¢gmkegn ol u

M¢dafiop smkikyaypbpsedi | mi K tohl ¢kbpl brop gar kK e o}
reaksiya mexanizmloborini °z¢ndbo birlokdirir. B L
prevention sistemntlipmd t(0MISYyKDPS)gavabeadbpsaewmeéopmb
mexani zmlobr i totbiqg edilir. Sistem kK¢bhpoloi f o
autentifikasiya tbpblbob edbpb, i stifadp-i sessiyasé
bil or . Bu SDViyybDnin effektiabilwimaawpaejrd ogma n & ¢
bajl eder .

Mpl umat sbpebyypbpDsSitemdbp saxl anélan vb emal ol u!
tomin edir. Bu spbviyybdbp kriptografik alqgorit ml
vb mboxfilik qgorummmat btiex noll ogury.al Muéti modal si st
mbpl umat !l ar én gorunmasé - én di fferential pri ve
l earning ki mi m¢asir yanakmal arén i nteqrasiyaseé

Adaptiv tohl ¢kbpsi zFiok s omneixyayno lziml ar X i tbeukt ur ané
uyjunl akmaséné tbomin edbn Dsas komponentd-ir. B
tokmill okdirmbp prinsiplobri Dsasénda yeni yaran

m¢dafip strategilyaalaar éyneén i d aowadgmlné Xdzeeyn)®i h oc wmelf a&rr
pvvblcopdbon mbolum ol mayan tbohl ¢¢kbpl brbp qgarké ada
etdirir.
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Bundan bl avopb, kontekstual vD risk DbDsasl é& aut
m¢hegm ehtelmdbri ndondi r . Kstifadbp-inin cojrafi meo v
vV D davranécx tari x-bDsi Ki mi faktorl ar NDzDTr D
giymoptlondirilir. Bu isbp tohl ¢kbpsi z|l kki tbotdhbsl 1
imkan verir.

Nbpticbp etibaril b, adaptiv vbD -oxsbDviyynpbli t D
avatar sistemlpbrinin dayanéqgleéeléjéne vb etibarl
edir. Bu model yal ngarmesémné wodmaghkal kriifrmybpt | b
tohdi dl boro gar K é proaktiv m¢dafiop mexani zml pr |
roqgomsal m¢éhitdpop i stifadbp-i etimadénén g¢cl bondi

Federated | ear npresgrving Al du li tviamyd a l sSéni intell
sistemlbrindop b°y¢k hbpcecmdpop heterogen vb y¢ksbpk
ol dujundan, DNDNDVI mopr kopzlokdiril mik mp |l umat
tohl ¢kbpsizl|l ik ri skolnoertir iyka riaddeénrt.i fX ¢ksautsoirllparbi( ¢z
davranék profillobori) ki mi mbpl umatl arén mbpr kpzi
eti k baxémdan Dl avop mbpsuliyybtlor dojurur . Bu
|l earning)i vogomoyxyanl syni-preselrivektyy ApnHi wanywk mal
daha tbohl ¢kbpsiz modellbor kimi °n plana -éxér.

Federated | earning payl anmeécxk ma kK én °yr bonmbs
prosesini mbr kpopzIl bokdirmbpk mwumz ihmo/ adrau klee Kk almpgiph
Bu yanakmada istifadpbp-i mpl umatl aré ci hazée tbork
ya qradientlbor mbr kbpzi serverl p payl akel er. Ser
model i yeni |l pyliumatBealrpélni kA tbg r ¢nphomp s i mi ni mal | ak
sézmasé risklobori Dhomi yybptl i dorocpbodbp azalir.

FL Server

@ Local Model Upload
@ Aggregate local models
@) Download global model

Sy
BN S5 7
- -
-
Local Dataset 1 Local Dataset 2 Local Dataset n

kpkiFederativ °yronmbp (Federated Learning) a

Bu kbpkildp federativ °yrbopnmbp modelindbpnl okal
mDpr Kb zi serverpbp °tg¢rél mpsi vD ql obal model in ye
mbpl umat !l ar én moxfiliyini gor uy ar aMultimpdalydvatan mé K
sistemlbprindp federated | earning xardan ¢kamem, ef f e
mi krof on, hpboprpopkbpt sensorlaré vb s.) toplanan mbp
Lokal toplim mexani zmi i stifadbp-i spesifik x¢su
model |l prin fobordi davr anéx] nrlmunmd D&n aapi Mkadm war
bel b, federatiyv sistemlbrdpo kommuni kasiya XDr
sinxronizasiyaseée ki mi texni ki probl emlobr m° v cu
algoritmlorinin totbigini zprur i edir .
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Moxfiliyin qgqorunmasé istigambtindp federated
m¢ h¢m t e x difdremtgal primacy-d i r . Bu metod mbpl ukgyl a1l @av s
etmbpkl bpo fordi i stifadbp-i mDl umat | ar éneénnémoalledr .r
Di fferenti al privacy riyazi zpmanpbpt!|l or tboqgqdim
X¢susil b hegquaqi tol obl orin (mbspbl bn, GDPR ki mi
m¢hegm ol oynayer .

Digbor m¢ h ¢ m yhoma@amormhic enayptiont exnol ogi yaséedeér K |
Kifrolbonmik mbplumatl ar ozbrindbop birbaka hesabl s
saybpsindp mpblumatl ar a-é&q formada dexifrbp ol un
mopxfiliyl tam qorunordbp MbUt iynaondaaklma s ixs¢tseunsli | D
mbpl umatl arén tohl ¢¢kbpsiz 1 K|l bnmbpsi L-¢é¢h perspekt

Bundan sdcar® onulti-party computation (SMPC) v b trusted execution
environments (TEE) kimi texnologiyalar da privacy-preserving Al ekosistemini n m¢ h ¢ m

komponentl borindbondir. SMPC bir ne-bp torofin ©°z
aparmaséna i mkan verir, TEE isbp mbplumatl arén top

Bununl a bel oD, mo xf il iyl goruyans bwp yhesaabnad
baxéméndan m¢pyybn kompromislbr yaradeéer. Mps DI D

hesabl ama y¢ky¢ -tyiamea dsirs tveomlroeradlD geci kmbpl bprbp sbb
me¢asir tbodqgiqatl ar bu texnologeghl!l avra&nt apetjiimal

i mkanl aréenén geniklondirilmbpsinp y°nbpl mi kdir.
Nbpticbp etibarilobp, fedeomratsed vi egr rAiln gy anm kK ma i
avatar sistemlpborindp mbplumat tohl ¢kbpsizliyi vbD
oynayer . Bu texnol ogiyal ar én inteqrasiyasé yaln
eyni zamanda istifadbp-i et adénén formal akmas

inkikaféena m¢ghegm t©°hfo verir.

Prakti ki toptbiglporMubtimaddlade, siahbphbel | ekt |
me¢asir rogqbpomsal transformaS|ya prosesinin DS a
sahpl bordpop genik tbotbiqg i mkanlaréna malikdir. B L
mbp | u mait Vizaat, akusti k vb davranéeki mbéegmasipaéedprok d
adaptiv vbp kontekstual garkel éegl é& bplagbp yaratm
interfeys texnologiyalaréndan fborqlondirbprpbpk ye
hal éna gbptirir.

Met averse vbD Vvirtual pl atformal arda avatar si
Dl agbonin DS as vasitobpsi Ki mi - X EéK edir. Bu me¢,
funksiyaseé daKémér, hom dbp bptshif adm-virmine K e mgan
kommuni kasi ya stilini DKs etdirobn di nami k ir
texnologiyalarenen totbiqi nboticbopsindbp avatarl a
tonunu vbD jestlorinii awal i mmedsrovoksgdahpybnDbmghi
i cmal arén formal akmaséné vbD rbpgpopmsal sosial eko

Tohsil sektorunda multi modal avatar sisteml
keyfiyybptini pdhob e rytyéort d ri . d\bir rotcwa | m¢eDl |l im avat a
icnsiyynbt guraraq fbordilokdirilmik todris prose:
vasitbopsilb °yrbonbonlbrin davranék vD I Kttpodki $D
strategiyal arénén formalakdeéerél maséna 1 mkan vya
emosi onal VDziyynbpti vbD diggbpt sDViyyDSI m¢DYyyDnN
méemkeéen ol ur .

Hbor bi VD chIg,sziinnkI psra h pyl ¢pkrsipnkd pr iasvkaltiarv ps il
simulyasiyasé ¢-¢n istifadp olunur. Bu sisteml
m¢ehitlor yaradélér vD personal én tol i mi daha
Bundan opl-tmemmbp!| uenat anal i zi vDbD Al psasl & gbrar:
operativ gorarl ar én go bul edi | mpsi s¢rotl ondi
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situasiya Kéurunun (situational awareness) €
gi ymbpt | pn dmkanivérimp si np i

Rpgbomsal i gtisadiyyat VD fintech sektorunda
tohl ¢kbpsi z identifikasiya vV D autentifikasiya
davranék DpDsasl é identifikasiya mdtaonal aprréonséens iinnt
tohl ¢kpsi zliyini, hom dbo istifadpbp rahatl éjéne
el ektron ticarnpt V D bl ok-eyn Dsasl é pl atf or ma
baxéméndan m¢ghegm phomiyyot kbpsb edir.

Sphiyypbs isnadhp do bu texnol ogiyal ar én totbiqi
sistemlbr psixol oji terapiya, reabilitasiya vbD
analiz vasitbpsilpbp xbpstbolborin emosi oniarli v kf inggiakl
yanakmal aré tbotbiq edilb bilobr

Bel oli k!l b, multimodal Al Dsaslé avatar sistel
m¢xtolif sahbplbobrdpop funksional transformasiya ya

NptiBw todqgi @at ndbpr muv ti modal sSéni intell ekt
tohl ¢kbpsi zli k vbp identifikasiya problemlobori kor
daha dboprin vb -o0oxsbDVviyybpbpli Kpkildpo tohl il edil n
kibu tip sistemlpbprin effektiv vbp dayanégle foboal
algoritmlbor vbD genik verilonlobor bazasé il b mbh
arxitekturasénén inteqratiyv, el st ihkpl Ve dproqgmaw:
Bu baxémdan, tohl ¢kbpsi zIl ik arteég sistemb sonr act
di zayn mprhpolpbsindbon etibarpbon formal akdeér él an f

Mul ti modal si steml pr iyng pnséaxst of luinfk shiviedabahklisgkos!t agrnd
tekstual momlaxmdt loalradnani nf or masi yané sinerget
k spbviyynpbl i semanti k interpretaS|ya vb ko
mbhz butegxadhnpal XK¢ s n yybpt.i sistemin hg¢c
tohl ¢kbpsi zl ik ri skl o ni meydana -éxar é
ake texnol ogiyal ar e vi zual V D SDS mpD | un
| akdemkbhmasenar ki, bu da biometrik identi
KDkil db zopi fl odir. Synthetic identity y
siyaseée vasitbpsil o sistemdpb A |
i kasiya prosesindbp semanti k u
earning h¢gcuml ar é gi rik umat |l ar éne
odelin qgbrarver mb mDntiqiamleKrﬁmmabiquelyyrais
r

i badrpl é,

t
junsuzl ugqgl

e
y
D |
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ti k aspekt b°y¢k hbpcemli vD hbssas
ik V D mbp |l umat tohl ¢kpsi zlivyi probl eml bpri
bi ometri k g°storicidavr anék tnoosdvelrlipr is bvwsd ikzant, ek
pl atformada toplanaraq y¢ksbpk doyor | i nf or masi
icazbpsi z giri Kk VvbD ya ¢-¢é¢nce¢g torof mani pul yasi
tophl ¢kpbpsi zlorkistmakahi amlt enti fi kasiya vbDiwateéegdnp
ki faybpt etmir vb daha -a-wavriek ,t pahd aspktpisvi zV o kk amotdeel ¢
olur.
Bu probl emlbrin aradan gal der el masé é - é N my¢,

O
«Q
w)
=

=~
—

mp x f i |

phomi yyot Kkbsb edir. Anomaliya akkarl ama sistem
fopaliyybptl oori real vaxtda m¢eDyyDNn -gegtnmbp@damg r iomk a
h¢cuml ar @énén er kbn mpor hpl pdbpo akkarl anmama&ane& t D
mbpl umat !l ar én mpr kpzl okdiril mpdbpn | ok al SDViyy
SDViyyDsini yé¢kspldir vbp mbpl umat sézmasé riskin
mbpl umat |l ar a statistik SDS Dl avbp e tidemtikkdsiya f pr d
ol unmaséneéen gar Késéneée al er . Bununl a yanak e,
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mpr kozlpopkdiril mpmik vb dboyi kdiril mpsi me¢ mk¢gn ol
vasitbpsilbpb identikliklborin ddifrul anmaséné daha

B¢egten bu texnol oji yanakmal arén effektiv tpbtl
arxitekturasénén gqurul masé vacibdir. Bu arxitel

SDViyyDsinbpD V D tot bigq gat éna gpdbbo bt mp hi dsiirs.t
yanakma sistemin yalnéz m°vcud tohdidlbrbp qgar«k
di nami k vbD hibrid h¢g¢cum ssenarilpbrinbp garke d
rejimindbp m Itoring, avtomatyaedenémmdaf gpr e X
sistemin ad tiviiyini arteran bpsas faktorl ar k
Gol pcpbok ki kaf perspektivlobpri baxéméndan
kkbpb texnol oj i ekosistemlpborl b i ntegrasiya:
n formal akmasé mul ti modal siste
mal i k ol maséna «KbDrai-¢t yaradacagq
é i I D i nteqrasiya bu Si skvanml pr i
ol ogiyal aréenén tobotbigqi i sb hpm he
mexanizmlborinin yeni noslini form
riskloprininadaktahaammaskkabswvbbDb
icp etibaril b, mul ti modal s¢é¢ni intell ekt [
cddpt i dayanégle inkikafé ¢-¢n kompl eks,
| Drinin vy azrparduérlpma skéi nsit r-aétxegjki edi r . Bu yana
mi n et mir, eyni zamanda rogbmsal me¢hi tdbpo [
i nsiplbrin gorunmasé VD sosi al gobul un g¢c
Dmi yypot dakéyeéer.
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ANALYSIS OF IDENTIFICATION MECHANISMS AND CYBERSECURITY CHALLENGES IN Al-
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This article presents a comprehensive and multi-layered analysis of security and
identification challenges in multimodal artificial intelligence-based avatar systems. In the
context of modern digital transformation, avatar technologies function not only as visual
representations but also as primary carriers of digital identity and central interfaces for
humani computer interaction (HCI). In metaverse environments, virtual communication
systems, and digital service platforms, avatars serve as the main medium for social
interaction, behavioral representation, and economic activity, thereby elevating security
concerns to a strategic level.

The multimodal Al paradigm integrates multiple data typesd visual (facial
expressions, gestures), auditory (voice characteristics, intonation), and textual (language-
based interaction)d to enable more accurate, adaptive, and context-aware systems.
However, this complexity simultaneously expands the attack surface and introduces new
vulnerabilities. Issues related to synchronization and validation across modalities lead to
emerging threat categories such as cross-modal inconsistency. Consequently,
identification mechanisms must evolve toward hybrid authentication models based on
multidimensional data fusion.

This study analyzes identification mechanisms used in avatar systems, including
biometric methods (facial recognition, voice authentication), behavioral approaches
(keystroke dynamics, gesture and expression analysis), and contextual authentication
models. It is demonstrated that unimodal authentication systems are insufficiently resilient
against sophisticated impersonation attacks. In contrast, multimodal biometric systems
employing fusion-based authentication significantly improve accuracy and robustness by
combining multiple identity signals.

The article further examines emerging threats such as deepfake technologies,
synthetic identities, and adversarial attacks. Deepfake techniques, powered by generative
Al models, enable high-fidelity replication of visual and auditory user characteristics,
thereby undermining traditional biometric systems. Synthetic identity attacks involve the
creation of plausible but fraudulent digital identities through the combination of real and
artificial data. Adversarial attacks exploit vulnerabilities in machine learning models by
introducing subtle perturbations to input data, causing misclassification or erroneous
decisions.

Keywords: multimodal Al, digital avatars, cybersecurity, biometric identification,
deepfake, metaverse, anomaly detection, privacy-preserving technologies.
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Gi r XXI Dsrin rpbpqgbpbmsal me¢ hi ti i nformasiya ema
hesabl ama g¢cegnégn ucuzl akmaseé, bulud vbpD kbnar
el bpcp dbp wverilpbonlbrin hbpcminin eksponedsiakniar
intell ekt yal nez hesabl ama texnol ogi yaseée deyi
m¢ebyybpn edbopn baza platformaya -evrilmikdir. Do
strukturl akdérél mamék verilonlpbobrngzgPradbeéihAygnpn
mul ti modal signall arén vahid -bpbr-ivbopdpbp emal éneé
toptbiq sahpbl bri ti bb, mal i yynp, nobogliyyat, tohl ¢
gpdpbor geni kKl bonmi kdir

Bu inkimgheém pboticpolborikoppt i rgan n&lasmql &€ bl
doyi kmbpsidir. cnoNDVI grafik i stifadbp-i inter
d¢ymbpl or vb mbtn pbncbrol ori vasitbopsil b qururd
dialo q , j est, sSDS, baxéexk, ¢z 1 fadpbpsi VD i mmer siv
daxil olur [1-5] . Bu kdepn ddaHCd geni k, daha insany®°nl ¢ vVvbD
dojru hporokbot ki mi gi ymbptl ondiri lwatbar btrex Molhag
yeni kommuni kasiya formasénén bpDsas el ement. Ki i
tomsi |l - deyi |, eyni zamanda i stifadpbp-i ni yynbt
adaptiv cavab verpon inhuell kmaal sageéeemlbordirgzr)
gestorir Ki, bu sahb kompg¢gter grafi kaseé, S¢ni
mexanizmlborinin kbpsikmbpsS.ndbp s¢rptlp inkikaf ed

Met averse platformal arénéargg&spopbhemi aymtiat
artérmékder . Met averse daxilindbp avatar arte
kimliyin, sosial m¢nasi boptin, simvolik kapita
-evrilir. Bu kKkbpDraiémnéen aanmnawmdeéertéelxmaodéogi ylasp v
probl emi deyi |l , hom dbp identi kIl ik, tohl ¢kbsi
problemi olur [9-1 5] . Met averse ¢zrpb tohl ¢gkbpsizli k vb
identifi kasi yaat iszélzpmanspg,, mbmMnmem si ve mani pul ya:
me¢dafi bsi bu sahbpnin bakleéca -bptinliklbrindbn

Belboli kl b, avatar texnol ogiyal arénén t ohl
mbphdudl akdér el a bil mpz. Bu t exnorlaokgeiny at a g b nes
formal akmaseé, rogbo msal eti madeén gurul masé, h
i nsan mpr kpzl i nNbzarobpt mexanizmlborinin yarad
olunan mbptnin mbqgspbdi mbhz bu -oxgatmekebpr i pl
20].

Avatar texnol ogiyal aréneAvakamrsepewabl omgahyiayy
mbpnada i stifadbp-inin rbpgbpbmsal m¢hitdpopki vi zual
sistemlbrdbp bu anlayék xeyl i girual identifizasiyaivahidij r . A
di gor torbofdbn isb sosial, emosi onal VD sSseman
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entdir. Bu baxémdan avatareén mahi yyobt é -
prezentasiya, interpretasiya vD interaksiya.
Reprezentasi y a SsbDVviyybsindbp avatar i nsanén geor ¢
susiyybtlorini V D bbpzpbn sosi al status mar Kk
terpretasiya sbpviyybpsindbp avatar daxi | ol an
nNntekstuabrenonal anhdf adp- i SsorukKur, Ki kaynbt ed
zl bpyir, yoxsa sadbpcb informasiya Dbpldbp et mbk
vabén mbzmununu, tbpgdi mat ¢sl ubunu, SDS i ntor
unl akdeéer ér . Bel polikl b, avatar texnologiyaseée |
x Arbpgbobmsal subyekto xarakter.i gazaneér

Bu transformasiya avatareée =estetik qrafik el
Keyécéséna -eviseblbp Bahadaeabtag°megnbpon obraz
spl b daha tobii, daha etibarl e vb daha kont
ti fadbp-i &-¢h gbobul edil on fAcanl él g0 hi ssi -
cikmpsi ,jyrilsajl nbrvm emosi onal sinxronizasiya s
l' 1l ey il b bajlé empirik iklbr dbp g°s«btiti ki aog
vecuddur ; buna °rp y¢kspk realizm avtomati k o

LAl /T
Virtual kommuni kasiya si st eml oMpitnnd pv ppb saauwsd i nob h

assi k rbpgbobmsal kommuni kasiya sistemlobr.i f unk s
, sosi al garkel éeégl e bpblagobnin dbprin qgatilkaor éneé
xkanall edeér : sbs tonu informasiyanén emosi on:
uzalar ispbp torbopdd¢gd vbp vurjunu ifadp edir. B
il di kdp rbogbpbmsal cnsiyybptin sseonsainatli kd odroignilqilyiiy
Birinci mbphdudi yynbpt rogomsal mevcudl ujun zopDi
istifadp-idbp fAvirtual bpodpbpnl bk mpkonteksiuad s i y @
dur . Bir - 0X m°vciundd ps icsatveanbl pw e rss®pz dsppb,Vv i nyiy:
ommuni kasi ya tari x-bpsinin dorin mDbD n
interaktiv statiklikdir. Knsa-nabbn
unl uj u vmasné ksios f @dip| me Xx aniok imavbp soy
don avatar texnol ogiyal arénén m¢ghbpnc
ran yaratmaqg VyoXx, sosi al mevcudluqg yaradan rbD
atar DbpDsasl é kommuhiéek&osimmani kesmganabnpaagndakeée
|l obr avatar vasitopli garkeéel égl e plagbonin daha
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Multimodal Learning

~ 8

V|$|on Language Audlo
[Modal_nﬁy- ][Moda!lt.y— ][ Fusion J
Specific Specific Layers
Encoder Encoder e © o
L 1 )
[ Fusion Layers ]
® @ o ©
1
@epresent@
kpkiMul2ti modal s¢ni intellekt sistemlbrindbp mi
fusion pipeline arxitekturasé
Texnol oj i arxitektura vb funksional gatl ar:
emalA& atar sisteminin ilkin tbopbbqgbpsi giri kK si
mbpt n, ¢z i1fadpbpsi, ibBakgdmovtokbowvb, bbavwa@ak bopdbn
signall arénén emaleé ¢-¢n avtomati k nitg taneém
signal e spektroqrafik tosvirloborp -evirir, SDS
CNN, RNNa nwsd ofr mer pDsasl & akustik modell bpr bu
Re al d¢nyada bpsas -bptinlik megxtolif aksentl bor
emosi onal doyi kkbonliyin tanénmaya tobosiridir
deyi, hpbm db robust siqgnal sabitlpokdirmbp probl erm
arxitekturalarénen paralel e mal cstenl ¢gyeée bu
daha sabit dil tomsillbrinbp imkan vermickdir
Tobii dil emal é vbD adémabbtk tpbpbegpdet asbyi
Bu mbprhpol b avataréén kogqnitiv mbprkbpzi hesab
s°zlpbrin deyildiyini y 0 X, onl arén hansé mbpqQgs
akkar |l anmaseé, Dsas mezmudmbp viahi dli md iomi nt ar i x -
kontekstin saxlanmasé bu modulun bDsas funksi
model | pr dilin daha dorin tomsilini t obmin €

kontekstdbon aseéel é semantdiik . eBal ét exsmcéclkpndbaza
cavabl aré grammati k cpbphbotdbon d¢gzgendboplhalkki matse
bil bor
Bu sxem avatar Dsasl| é rogbpmsal si stemdnpb

araséeénda mbpl umat mMbpa Kiplzo s isneir v s tionrfirra.st r ukt
mbpl umat|l ar bl ok-eyn ¢zbprindpop saxl anélaraq dbpo
yanakma rbgbmsal identi kliyin qgorunmaseé, aut e
mbpl umat tohlpmipmsiallunymansen Haxéméndan m¢ghegm r ol

160



Fmummi || Lider Heydbpbpr
iBeki moaye i nqgi | aibudineasitedlor]i rnu

cliyevin anadan ol masénén
rol u, pink@ntaroé ® ausunda

Beynbl x a-PrgktiEHonfrans

‘ A a

Avatar 1 J7 Avatar 1
o - ] o

=) = () > s © o o [l < o < >
o  — s
User 1 Server 1 Server n User 2

by 4 A A byt

Avatar x Avatar y

v v

A & &

N

ey &9 &9 v
Blockchain
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- A server that provides AP, Store data transmitted from
i metaverse services ] the server
kpokiMul3t.i modal avat ar s i Bavatanisepveribnldopk -iesytni fiandtpe-gir as i
psasénda rpbogbmsal identi kli k vbp mpl umat m¢badi
kpki$entio intell ekt DS asltéep halviaktpasri zsliiski,e mldoernitnidkol i K v D
idarpb olunmasé model.i
Af fektiwv hesabl ama V D emosi onaéxnmbdgli yabka
i nsanabbonzor !l iyini m¢eDyybpbn edbpn Dsas (qat af f ek
bazasé -éhi cdafirfide khesabl ama yanakmaséna s°ykbpnir; h
tanénmaseéné, hom dbp sistem tborpofindbpn adekvat
qgurur M¢asir avatar sisteml o bpri i stifadbp-inin
sentimentgigndopfadbpsi ndbpn emosi onal VDziyynpt.i t D
cavabeén ritmi, SDSinNn i ntonasiyaseé, éz mi mi kas
uyjunl akdeéer el ér Bu texnol ogiya X¢susilop t bhs
xi dmptlygkism&o phomi yypt dakeéyeéer
Davranék model |l pkdiril mbmosivpars®rrsi sad d omd m atma ke
et mir ; avatar hbomin informasiyane davraneéka
mbpr hpl psi ndbp avatarén baxéak eins tihnibgkaremttil ,prji e s tclaovr
interval e, sosi al mbpsaf D hissi V D reaksiya ri
davranéck optimall akdéerma yanakmal ar é b-uerbainp r h b |
davranékeén i stifadp-uil teodridfoicrodyon tiatroakeiliéd éqobap
hpddindon artéq mexani ki, ryeal dag°hpgddkndcdn bar €:¢
Uncanny valley il b bajlée todqgiqgatlar da mbphz bt
gestorir
Vizual sintezvbp r eal vaxtSemardteirK pyim:af f ekti v gborar|
tbpgdim edil mpsi 3D model |l pkdir mbp, skel et ani ma
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rendering texnologiyal ar & vasistbbss islipn xhrpoynadzaa sk ey-
mi mi kal arén uyhoucdmujlpowvomk dbtalkpr i ni n tbobi i ardéce
Ce¢zi asinxronluq b-ebbiilsith fhdsessi dyagaegai bil bpr .
yalnéz qgrafik mbpsbplb deyil; ooblemplis Fatocealist javatar g b b u |
sistemlobpri bu baxémdan y¢ ¢ksbpk potensi al dakeésa
par al el Kbkildbp arteéerér.

Tohl ¢kbpsi zl ik, i deAwtaitkalri ks ivspt emd xofriil ibki:omet r i Kk
bpzon tibbdixsivomopylaunkat |l arl a ikl bodiyinbp g°rpbp tobhl
ayreéel maz hi ssbpsidir. Federatiywv °yrbonmb Ki mi y
serverp °t¢grmbpdbon | okal cihaz spbpviyybsindb mooc
mpxfhaxd&méendan m¢ghegm yanakma hesab ol unur. Me t
yeni i cmal |l ar da i1istifadbp- autentifikasiyase,
psasl é& identiklik saxtalakdérmasénén bpsas probl

Tot bi gl osraihbvp funksi onal Dhpomi yybpt

Tophsil Mm¢ght ai :psasl & sistemlpbor todrisin fbordi
Virtual m¢éegDpllim vp ya interaktiv ment or tol bb
vDziyybptinbp uyjunl aka pbiillmkl ¢zX¢vsutsp h oi Iddipstaumt
izolyasiyaséné azalda bilobr. Avatarén izahe | e:
kl assi k -atbot vbD ya statik video mbzmunl a m¢q
yadda qal ma yarada bil br.

Telemedi sina vbD psixol oj i dostpbok: Telemedisina
mbD | umat y°nlbondirmbpsi, pasiyent suall aréenén tobpD
ol una bil bor. Bur ada avataren rol u hpkijmanét am
geni kKl ondir mpk, pasiyentin i1 kin tDKVI Ki ni az
et mopkdir Bununla bel b, bu sahbp eti k baxémdan
y°nlondirmp vbo moxfilik pozuntulareée ciddi risk

Biznespowsatpbpgi dmbptl bpr: Bank-¢él eq, séjorta, t
devl ot xidmbptlborindp avatarl ar rpbogbomsal mDsS | D hr
g°®storpbp bilobr. Onl arén ¢steéenl ¢gye standamhk égavbo
daha ge¢cl ¢ i nandéerécéleq yarat maqgdeéer . Son tobpodqi
etibar vbp empatiya ilbpb blagbsini ayreéca vurjul a

Sosi al media vD rbgbmsal mbpdboni yybot: Avatar
rogbpmsal kpiemisosnasi al media mbpkanénda aktiv rol
kommuni kasiya effekti yé¢kspl sp dbo, eyni zamand
arter. Buna ge°ro kommer si ya avatarl aréneén
i nf or masi ysaél avnadcéirbé Ipmmai nsi ppo -evrilir.

Met averse VvD i mmersiv ekosisteml|lobor: Avatar
intensivliyi met averse daxilindbp m¢gkahidp ol un
interfeysi, i qgtisadi D mD | D y yraotg pan séanl gi°dregnntoink | i
dakéeyécéseder . Met averse tpohl ¢¢kpsizliyi il b bafj
etibar faktorlaré bu ekdsrsnemban] agdermaz «kbpki l

Deepf ake, eti k mbpsuliyyst zIlvinyi it DeEepmakieyat ek
inkikafé avatar sistemlbprinin bpn ciddi tophl ¢kbs
V D ger¢é¢nt ¢nyg y ¢ ksbpk reall éqgl a sintez edbp bil c
h¢egcuml ar e, feoemdagyal 9, sdgaisnf mani pul yasiya K
il Il orin icmal i Kl Dri deepfake texnologiyal ar éné
dojruluju ¢-¢n sistemli tohdid yaratdéejéené vur]j

Eti k baxémdan baaVa&tcar énu ad ° ybluodduiry:i vD etdiyi
aiddir? Pl at for maya, Si st emi hazeérl ayan gur ume
mbpl umat m¢ghitinbp? Kkinci psas sual i sbp alqoritr
empati Kk g°r ¢rnbpn s taigfeandtol-pi d b daha yéksbpk etibar
kommer siya, siyasi vbD ya psixoloji tbosir alobti
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m¢zakirol bpri do antropomorfik danékéq sistemlobp
vur jyelra
Bu spbpbbopbdbon avatar sistemlbpbrinin tbotbigindb

nbpzarobpti, kpoffaf i denti fikasiya, etik i stif
mi ni muml akdér él mas é, tohl ¢kbpsi z audit «kvapql iaz ah:
yakl él ar vb psixol oji hpbpssas qruplarla iklbybn
Tokl if olunan integrativ konseptual -Dr -ivpb:
adaptiv avadwka]) édakeée viopsnksi onakdatdébéelbeéeqgl a tob
Girik sV¥YqrBdlhlear & pmi z| pnmbpsi VD tanénmasféeY Se

Ni yypt vb kadntzek¥stAfdnekti v¥ qDavroard @midg & sn@t Y Vi zua
sbs si¥nfTehi ¢kbsiz tbopgdi mat Y Audit vbD nbpzarnopt

B u model in yvatgmé ;yvadmcnbD ani masiya y 0 X, -0
si st emi Ki mi i zah etmbsidir. Burada hor bir tbpo
Mpbspbl bn, semanti k interpretasiya ol madan emosi o
vizual sintez me xani ki geré¢negr; tohl ¢kbsi zl ik tobbpgbDsi
inandérécé olsa belb institusional etibarl él éq
ujuru yalnéz bir modulun y¢ksbpk keyf i yoymoasi iillbp
°l - ¢l molidir.

NptiAmar él mék nbpzoDri vD texniKki tohl il g°sto
avatar texnol ogiyal ar é mé¢asir roqgomsal Kommur
mbpr hpl bpbsinin bpsas strukturx&wompdnent IBour itnddkonmo | o
komp¢ter qgarkel eql & bl agbsi ni yalneéz funksional
do sosi al , emosional vbpD kontekstual garkéel éql é
etibaril b, av altparr kolsaasssliék siinstteerni eys model |l brin

Arbogobmsal subyekt o arasénda qgarkeéeleqleée bpblagbp y.
i mmersiv vbp adaptiv hala gbptirir.
Bu sistemlobrin texni ki ar xitekteur ada@&k é-y@&xqa t
tanénmasé (ASR), t D
el l opkdiril mpsi v reall vaxt 3D render |l pmbp k
[

l i ndbp sinxron pbigkilgolmopysii tyb¢ knosbp ke dm ¢ h b nBd

e
bii di | emal e (NLP), Kompg¢t e
D
l gor i t-ini Ki knio dirdetiektshlesgstenk Kimi k o mp |

X
i yalnez a
gi ymoptlondir
é

i il molidir. Xé¢susilob mul ti modal mp |
uyjunl akdeéer éodnals éal(icgroment ) sistemin ¢ mumi ef f e
faktorlardan biridir.

Todqgi qat noticol pri gestorir ki, avatar texn
me¢xtol if sahbpl brdbpo transformativ t bsi Bt egmlcboirnb
fordilbokdirilmik °yrbonmbp trayektoriyalarénén qu
VD emosional baxémdan zpbngin qgarkél éqlée bl agbn
sahbpsindpbp avatarlar il kin kehgehtag?Pphpngdgsi mpl ¢
icra edbprpbpk xidmbptlorin bpl-atanl éjénée arteéereér.
avatar Dsasl é interfeyslobpr i stifadp-| tbcr ¢ bp:¢
yaxénléeq hissini gkocsbpedemionri Mébavebpsavatarl ar
dakéeyécésée kimi -exék edbprbpok sosial, iqtisadi v

Bununl a yanakée, bu texnol ogiyal ar én s¢rotloi
-aj ér exkadaerr . yabeepf ake texnol ogiyal aréneén I nki
saxtalakdeéeréel masé daha realistik sbDviyybybp - ati
etimad baxéméndan sisteml:i tohdidlbor formad akdeé
emal e ilpbp bajlée moxfilik riskIlobori, roqgomsal i d
al goritmik gorozlilik (bias) Ki mi probl emlobpr
formal akdér él maséné zpruri edir. |IXgsudbsaHa knmurhp
xarakter al er |, - onki mani pul yasiya eyni anda b
ke-irilpbo bilbr
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Bu kont ekstdbp gpl bpcobok todgi gat i stigambptl b
mb hdud!| ak maorkasl iéndoé,r . Ds as pdalbeéi tiesttlipgamakhbE ¢ Z
edi Il mplidir:

fi zaholuna bilbn s¢ni intellekt (Explainable

fi nsan npbzar pinthed iomo pQhumam n edi | mbpsi

feti k idarpetmp vb kbpffafleq prinsiplopoprinin t

fbi ometri k mD|l nmas € aré¢é-ng nqgompux f i | i Kk yone¢eml ¢
|l earning, differential privacy) inkikafe

fmul ti modal sistemlpbpr ¢-¢n tohl ¢¢kbpsizli k audi

Bundan pl avob, avatar texnol ogiyal arénén sos
vacibd i r . T&wastaar garkéel éql é& bplagbsindbp formal akan
davranék model |l bri gpl pcokdp rbgpbmsal comi yynbt i
baxémdan avatar sistemlobri yal neéez t emam okimop | i 0
gi ymoptlondirilmolidir.

Nbpti coD ol ar aq, séni intell ekt Dsasl é i nsan
kommuni kasi ya i nfrastrukturl ar éndlaontprganessf oq anak
Dl agpsinin keyfiyynbptcbp yeednir .mopLrahko Inp ybou ktee-xindoil noig i
tohl ¢kbpsi z inkikafé yalnéz texniKki i nnovasiyal a
bal ansl akdeér él mék «kbpkildbp inteqrasiyasé il Db mg¢
avatar si styeimn brroqpogmpsl aolc om¢ghi tindp sadbpcb vizual
i nsan mbprkbpzl i kommuni kasiya platformaseé ki mi m
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ARTIFICIAL INTELLIGENCE-BASED HUMANOID AVATAR TECHNOLOGIES: AN EXPANDED
THEORETICAL AND TECHNICAL APPROACH IN THE CONTEXT OF VIRTUAL COMMUNICATION
AND THE METAVERSE
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The modern paradigm of digital transformation, driven by the rapid advancement of artificial
intelligence technologies, has produced fundamental structural changes in the economic, socio-
cultural, and technological systems of contemporary society. This transformation is not limited to
the automation of information processing and decision-making processes; it also gives rise to new,
more natural, multimodal, and immersive forms of humani computer interaction. In this context, Al-
based humanoid avatar technologies have emerged as a strategic technological direction for virtual
communication environments, digital service platforms, and metaverse ecosystems. An avatar is
no longer merely a graphical representation; rather, it is a multimodal intelligent system capable of
processing speech, text, facial expressions, gestures, gaze direction, and emotional tone,
interpreting these signals, and generating appropriate responses.

The main limitation of virtual communication systems lies in the fact that traditional text- and

audio-based interfaces cannot adequately reproduce social presence, non-verbal interaction, and
emotional participation. Human communication is not confined to lexical content alone; prosody,
pauses, facial expressions, micro-expressions, gestures, and gaze synchronization are essential
carriers of social trust and communicative efficiency. From this perspective, the primary
engineering function of avatar technologies is not simply to transmit information, but to create
socially and emotionally enriched digital interaction. In this study, avatar systems are analyzed as
multilayer communication agents. The proposed framework integrates input signal acquisition,
semantic interpretation, intent and context analysis, emotional-affective evaluation, behavior
synthesis, visual and auditory presentation, and security-audit layers. Such a model provides an
adaptive and secure communication architecture applicable to education, telemedicine, digital
services, virtual branding, and socio-economic participation within metaverse environments.

At the same time, the development of humanoid avatar technologies raises serious ethical,
legal, and cybersecurity challenges. Risks such as deepfake-based manipulation, violations of
biometric privacy, digital identity spoofing, algorithmic bias, and emotional manipulation necessitate
evaluating these systems within a broader ethical and legal framework. Therefore, the future
evolution of avatar technologies should not depend solely on technical optimization, but must also
include ethical standardization, transparency principles, human oversight, and strengthened
security protocols. In conclusion, Al-based humanoid avatars can be regarded as one of the
central components of future digital communication infrastructures. Their effective and responsible
deployment requires the synchronized development of engineering innovation alongside
humanitarian, legal, and cybersecurity approaches.

Keywords: artificial intelligence, humanoid avatars, virtual communication, metaverse,
cybersecurity, affective computing, digital identity
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INVESTIGATION OF INTERACTION IN POLYMER COMPOSITES BY METHODS OF
DIFFERENTIAL SCANNING CALORIMETRY (DSC) AND THERMOGRAVIMETRIC
ANALYSIS (TGA)
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Introduction. Segnetoelectric ceramics with a perovskite (ABO3) crystal structure
represent the most widely used and efficient piezoelectric material. In terms of chemical
composition, piezoceramics are typically composed of divalent lead and barium (Ba) ions, in
conjunction with a combination of tetravalent titanium (Ti) and zirconium (Zr) ions, which are
complex oxides of Pb(Zr,Ti)Os. Lead (Pb)-based piezoceramic materials have been shown to
possess high piezoelectric properties (piezo coefficient - dss, piezo sensitivity - gss, etc.) and
high dielectric constants (dielectric constant - dss, dielectric loss angle tangent - tgd, etc.). The
synthesisation of piezoceramics with specific electrophysical and piezoelectric properties can
be achieved through modifications to the chemical composition of the starting materials and
the incorporation of various additives.

In recent research, the focus has been on the investigation of lead-free ceramics,
specifically those composed of KnbOs (potassium niobate) and NaNbO3 (sodium niobate). The
utilisation of lead-free materials is a practice that is conducive to environmental sustainability.
Nevertheless, lead-based piezoceramics are still considered to be the optimum piezoelectric
materials. While lead-free materials present a viable option in certain domains, further
refinement and advancement is imperative to fully realise their potential. In addition to these
advantages, lead (Pb)-based segmented piezoceramics also exhibit a high degree of
brittleness, which reduces the deformation of products made from them. Therefore, in order to
obtain highly elastic products, it is necessary to add piezoceramic powder to the polymer
matrix and mix the components until a homogeneous mass is obtained [3]. The utilisation of
high density polyethylene (HDPE) as the matrix in composite materials is a pervasive
phenomenon in the manufacturing sector. These composites have been shown to exhibit
superior mechanical and physical properties in comparison to pure polymer [9,10].
Furthermore, the study of thermal properties is an important factor in the processing of
polymer composites and the selection of applications. In polymer matrix composites, interfacial
interaction is one of the factors affecting the material's mechanical, thermal and chemical
properties. A plethora of studies have utilised thermal analysis techniques, including
differential scanning calorimetry (DSC) and thermogravimetric analysis (TGA), to investigate
this interaction [11, 12]. The analysis of composite samples by these methods enables.

The objective of the present article is to investigate the interfacial interaction and to
determine the thermodynamic parameters of the samples (HDPE, PVDF and HDPE+PKR1,
PVDF+PKR1) by differential scanning calorimetry (DSC) and thermogravimetric analysis
(TGA).

Method. The present study utilised high-density polyethylene (HDPE) and polyvinylidene
fluoride (PVDF) as the matrix. In this study, PKR-1 and PKR-8 ferroelectric ceramic particles,
which possess different structures, were selected for use as dispersants. The size of the
piezoelectric particles is 63-1 0 0 & m. Piezoelectric particl
were added to the polymer powder. The resulting mixture was subjected to stirring for a period
of one hour at room temperature using a magnetic stirrer. This was followed by a further four
hours of stirring using an ultrasonic cleaner-dispersant (NATO CD-4800) manufactured in
China. Disc-shaped composite samples were obtained by subjecting the material to hot
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a

pressing at temperatures rangingf r om 165 to 170AC and a pressur e

the designated temperature, the pressing time was 151 20 minutes.

The measurements were conducted using a NETZSCH DSC 204 F1 differential scanning
calorimeter (DSC) (Germany) in an argon atmosphere. The composite under investigation was
placed in an aluminium crucible. Sapphire (Al203) was utilised as a reference sample, the
heating rate was 10 K/min, the inert gas flow rate was 20 ml/min, and the sample weight was
approximately 40 mg. The experimental studies were conducted within the temperature range
of 100i6 00 AC. The thermodynamic parameters of
device and calculated using established formulas.

The enthalpy change was calculated based on the peak area on the thermogram curve:

AH =S, = [y cpdT (1)
The calculation of change in entropy is determined by the following formula:
85 === [ Eqr )

The degree of crystallinity of the polymers utilised (amorphous and crystalline) is determined from

thermogram curves:
K = |8z,

Ao yuma .
et Hamrand g 3
In particular, the heat capacity of samples is calculated using the formula:
Merandare DEC::.W;_:!EE - ijlE'i'-i':.-'

Cy =

.......

.......

Where ¢, and cp standard are the specific heat capacities of the sample and standard at temperature
T, Mstandard @Nd Msample are the masses of the standard and sample, respectively, and DSCstandara @nd
DSCsample are the DSC readings of the standard and sample.

Subsequent analysis of the samples was conducted using thermogravimetric (TG) analysis on a

NETZSCH STA 449 F1 Jupiter instrument. The experiments were conducted within Al,Os crucibles,
within the temperature range of 20i8 50 AC, wi t h a s d nf/rhire Samples bfipowder
were measured in a synthetic air environment (80% gaseous oxygen, 20% gaseous nitrogen, flow rate
35 ml/min). This apparatus is utilised for the study of physical phenomena, including phase transitions,
absorption, adsorption and desorption. Thermogravimetric analysis (TGA) can also be utilised to
ascertain the activation energy (Ea), which is a kinetic parameter of the composites under investigation
in accordance with the Arrhenius equation and the Kissinger method.

1

T

In{k) =1In(4) — —— )
Here, k is a constant of change, A is an exponential factor, Ea is the activation energy, T is the
absolute temperature, and R is the universal gas constant.

According to Kissinger's method:

FC fA R E_
Inl=|=In|—] - == (6)
Vg vEg S Hr
Here, Tpi s t he maxi mum temperature and b is the

Results and discussion.
Figures 1 and 2 illustrate the temperature dependence of thermal energy (DSC thermogram) for

pure high-density polyethylene (HDPE) and polyvinylidene fluoride (PVDF). The figure illustrates that
the maxi mum temper at ur etheoHDPEILtI®dnAgam.i Should HDPE beswbjeécted
to a heating and cooling cycle, and should an DSC thermogram be taken, a new peak (maximum) will
be observed at 111AC on t hteatiocgh Aspdémonseated in Biqure 2, (vhien
a polar fluorine-containing polymer, polyvinylidene fluoride (PVDF), with a specific dipole moment, is
utilised as the matrix in lieu of a non-polar polymer, the DSC curves exhibit a distinct maximum at

t he

rat e

heat.

162AC, accompanied by a secon daan)the differenceninthe netimuh2 9 AC.

temperature on the DSC curve in both cases indicates that oxygen degradation (decomposition)
processes occur in polymers under the influence of heat treatment, with this phenomenon being
observed at higher temperatures in PVDF than in PE. Then, using the DSC thermogram, the glass
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transition temperature, melting temperature, specific heat capacity (cp) ,

ent hal py,

entrop

degree of crystallinity (K) were determined, which are important parameters for the practical application
of polymers. The results obtained are presented in table 1.

Table 1. DSC results for pure polymers

In addition to pure polymers, changes in thermal energy depending on temperature were
studied for polymer composites. For this purpose, DSC thermograms were taken for
composites consisting of various ferroceramics (PKR1, PKRS8, etc.) and polymers (HDPE,
PVDF), and the studies were conducted in the temperature range of -100-600°C. Figures 3
and 4 show the DSC thermograms of HDPE+PKR1 and PVDF+PKR1 composites. The graphs
clearly show the maxima (phase transitions) corresponding to the structural changes occurring
in HDPE+PKR1 and PVDF+PKR1 composites depending on temperature. Figure 3 shows that
a small
temperature dependence of thermal energy, and we believe that this peak is close to the
melting temperature of the polymer. In our opinion, this exothermic peak is caused by the
decomposition of oxygen-containing functional groups (CO, CO) in the HDPE+PKR1

for

t he
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-0.2

04
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Figure 1. DSC thermogram of high-density polyethylene (HDPE)
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Figure 2. DSC thermogram of polyvinylidene fluoride (PVDF)
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drop in the peak is observed and an endothermic reaction occurs. This indicates that a large
amount of heat is absorbed to break the bonds between the polymer and the ferroelectric
ceramic particles. A similar thermogram of thermal energy as a function of temperature for the
PVDF+PKR1 composite is shown in Figure 4. The thermogram shows that the PVDF+PKR1

composite exhibits an exothermic peak (161.

results obtained indicate that the study of spectra in PVDF is more important than in PE. Since
PVDF is a polar polymer, piezoceramic particles can act as crystallisation centres, and
ultimately the temperature of the first peak on the DSC thermogram may shift towards higher
temperatures as the amount of crystalline phase in the polymer matrix increases. In addition,
as the volume fraction of the polymer matrix increases, the contact surface between the
polymer matrix and the piezoceramic phase increases, and the intensity of structural changes
also increases. In our opinion, the maxima observed on the DSC curves are related to
structural changes and interphase interactions caused by temperature. We believe that as
interphase interactions intensify, the degree of crystallinity decreases and macromolecules
become less mobile. Using DSC thermograms for the composites under study, the glass
transition temperature, enthalpy, entropy, and specific heat capacity were calculated. The
results are presented in table 2.

Table 2. Change in enthalpy and specific heat capacity in the observed transitions.

Glass o
_ " Enthalpy | Entropy | Specific DSC,
Composite Pea;léTpm tgrinselgﬂr (@H)| ( @S)| heat(cp) | area | Peak name
P pere Clq CIK Clqd | A, Clq
eTg °C
128 122 4,85 0,0121 2,319 16,16 | Ekzotermik
HDPE+PKR1 483,4 454 8,81 0,0116 1,125 29,36 Endotermik
Glass Enthal o DSC,
Peak,T transition py Entropy | Specific area
. o ( &S)| heat(cp) Peak name
Composite p, °C temperature (a&eH) C/K Clad A, Clq
Ty, °C Clq 4
161,4 162,4 0,19 0,0004 0,041 4,62 Ekzotermik
PVDF+PKR1 470,2 470,4 24,72 | 0,0333 1,286 -82,41 | Endotermik
DSC /(mW/mg) Cp /(JI(G*'K)

Lexo

0.30

0.25

100 200 300 400 500
Temperature /°C

Figure 3. DSC thermogram of HDPE+PKR1composite.
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Figure 4. DSC thermogram of PVDF+PCR1 composite.

Figure 5 shows the temperature dependence of mass loss of PVDF+PKR1 composite
(TGA thermogram curve). The figure shows that the TGA curve shows maxima at different
temperatures (161°C, 454°C, 503°C, 606°C). Initially, a broad, unclear endothermic effect is
observed in the temperature dependence of mass loss, corresponding to 161°C, at which no
mass loss occurs. In our opinion, at this stage a phase transition of the second type occurs
(i.e., the physical properties of the material change without mass loss). The crystal structure of
the sample changes, more precisely, the macromolecules of the polymer phase of the
composite become less mobile with increasing temperature. The second effect of the
thermogram curve continues from 450°C to 470°C. Thus, at a temperature of 454°C the mass
loss is 10%. In our opinion, the obtained result is due to the occurrence of oxygen degradation
processes of oxygen in the polymer due to the effect of heat treatment. We believe that at this
temperature C-H and C-F bonds in PVDF polymer chains weaken and begin to partially
disintegrate. Radicals are formed in the polymer chains as a result of decomposition and the
dehydrofluorination process begins. During the process, volatiles such as hydrogen fluoride
(HF) are released from the PVDF chain. This reaction changes the chemical structure of a
certain part of the polymer, causing the release of volatiles and consequently the indicated
(10%) mass loss. Then, a very small peak is observed at 503°C. The appearance of the new
peak can be explained by the further decomposition of the more stable parts that could not be
completely transformed from the previous stage (450-470°C) at this temperature, undergoing
additional oxidation or final dehydrofluorination.

In addition, we believe that at this temperature, the third effect arises from the
combustion of organic matter, in which case the mass loss is approximately 2%. Finally, the
fourth peak on the thermogram curve is formed in the temperature range from 602°C to 609°C.
In our opinion, the more stable carbonaceous part (residue) in this temperature range is
completely oxidised by high temperature or undergoes a pyrolytic reaction. At this stage, the
strong C-C bonds present in the remaining carbon structures are broken by additional heat
energy, causing the residue to turn into a gas, causing a small mass loss (approximately 2%).
However, since the inorganic phase of the composite - segneopiezoceramics (PKR 1 and
PKR8) - has high thermal stability, no thermal decomposition occurs in it in the specified
temperature range. Thus, the obtained result for PVDF+PCR1 composite shows that the
sample is durable up to the temperature of 450°C. At temperatures above this temperature,
gradual degradation processes occur in the composite and are completed in several stages. A
similar experiment was carried out for PYDF+PCR8 composite (Figure 6). The obtained result
is presented in Figure 6 in the form of TG/DSC curve. The figure shows that for PVDF+PCR8
composite, maxima are observed at different temperatures (158°C, 448°C, 653°C).

Then the activation energy (Ea) of the studied samples (PVDF+PKR1, PVDF+PKR8
composites) was calculated using TGA thermograms, using mathematical formulae (based on
Kissinger's equation (6)). The obtained results are summarised in table 3.
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Table 3. Decomposition (degradation) temperatures of composites.

Activation
Films Tonset, OC Tp, OC energy (Ea)v
kC/mol
PVDF+PKR1 454 468,9 0,0038
PVDF+PKRS8 440 448 0,0042
PKR1 50%/PVDF 50%
100,8 TG.% Pealk 468,93 °C DSC __1e5,7
100 A I
98 - T -140
96 - + -120 —~
ot 1100 §
+ -80 £
92 + Area=-58865,025mC  + -60 S
S ool Delta H=-878,6480 C/q 1l 40
< 90 Peako158.549C Delta Hf=-0.8786kC/mol 40 E
ED as Area:251,7453 e Mol. Wt.=1.0000 20 -
§ Delta H= 3.7536 C/ 0 2
86 F Delta Hf=0.0038 kC/mol =
ol Wt.= 1.0000g/mol 20 §
84+ -
82 + r 80
81,29 } I l } 1 } } } 72,41
27,93 10 200 300 400 500 600 700 800 891,8

Temperatur (°C)
Figure 5. Thermogravimetric (TG) spectrum of PVDF+PKR1composite.
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Figure 6. Thermogravimetric (TG) spectrum of PVDF+PCR8 composite.

Conclusions

The analysis of DSC and TGA plots showed that the interfacial interaction between the
polymer matrix and the filler (segmented piezoceramic particle) significantly affects the thermal
properties of the composite. The DSC results of PVDF+PKR1 composite show that the strong
interaction between PVDF and PKR1 particles changes the crystallisation and melting
temperatures of the polymer. It also increases the crystallinity of PVDF and stabilises the
phase transitions. From the analyses carried out on PVDF+PKR1 composite by TGA methods,
it can be seen that the strong interaction between the polymer and the piezoceramic particle
increases the thermal stability of the sample, increases the decomposition temperature and
mass loss occurs at higher temperature. From the TGA thermograms, it was observed that
PVDF+PKR1 composite maintained the strength up to 450°C and the working temperature up
to this temperature. This study shows that the choice of suitable filler can expand the
applications of polymer matrix composites.
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INVESTIGATION OF INTERPHASE INTERACTION IN POLYMER COMPOSITES BY
METHODS OF DIFFERENTIAL SCANNING CALORIMETRY (DSC) AND THERMOGRAVIMETRIC
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N. V. KaZémova

Institute of Physics of the Ministry of Science and Education of the
Republic of Azerbaijan?
Azerbaijan Technical University?
Azerbaijan Technological University?®
The present study investigates the interphase interactions occurring in composites consisting of
polar (PVDF) and non-polar (HPLC) polymer matrices, in conjunction with ceramics of differing
structures (i.e. PKR1 1 rhombohedral, and PKR8 i tetragonal). The investigation employs two
analytical techniques: differential scanning calorimetry (DSC) and thermogravimetric analysis (TGA).
The interactions between the matrix and filler, phase transitions and changes in the crystal structure in
the composites were studied using DSC. It was determined that the type, amount and degree of
dispersion of the filler have a significant effect on the thermal stability and phase transitions of the
composites. The TGA method was also employed to estimate the weight loss and thermal stability of
the composites consisting of piezoceramics of different structures, and to determine the effect of
interactions occurring at the interface on the overall thermal parameters of the composite. The findings
indicate that the type, amount and dispersion of the filler have a substantial impact on the interphase
interactions and stages of composite formation. The reliability and efficacy of experiments conducted
using DSC and TGA methods for improving the structural and thermal properties of polymer matrix
composites has been demonstrated.
Keywords: polymer, composite, matrix, glass transition, enthalpy, entropy, mass loss, plasma,

specific heat capacity.
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Gi r.Mg as bmiyyptiordb y et ki nl i Kk yakoxslba antmamdkareliaq)
sosial toh | gsizlkvbh ¢ qu q psi ylbhax éméndan grdon obiirntietk ipmio b4 & xn
f enomen vy aimmyé zofsistgminingfpaliyypt sahpsinp aid deyil, eyni zamanda sosial

struktur, ailb m¢ n atloriptoh s i | mogphsi itxiol voj i f a k tosirt hpcpsBdD g ar K
formal akan kompl ek s ostloglifilmolidirpr oses ki mi gi ym

Yeny et mp cinaybtkarl|l éjénén formal akmasé -o0Xxsa
Dl agpdarder . Ail b institutunun zpi f | pavebsiit,| isko s\
tohsi l me¢hitindp yaranan probl emledi rb.u Burowsrelsa n
me¢asir d°vrdbp rpbpgbpbmsal me¢hitin tosiri dbo m¢gheégm
internet me¢hi ti yeniyetmbplpborin davranék model | |
-éxék edir.
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cnbonbovi statistik mehbhodbaralbusicgtremi¢sorroiknk ané
i mkanl ar tbogdim et spxodpt,i -polxaqgp-l¢plr¢i nv bt agme ym¢ipy y D |
gal ér . Bu baxémdan sg¢ni intell ekt nvad imdké ny anyarke
topqdi mMeaxém. °yir omonde!| | Dr i b°oyg¢k hpocml i sosi al
davranék n¢gmunbol borini vb risk faktorlaré araser
yal néz mevcud vbDziyybtin anali zi il o mbphdudl ai
ri skl orilmkgreoaggdnamas éna | mkan verir.

Sosi al vbD Davranéexk Ri sk Farktndrylea rmon é&n nQiiyott km
fordi davranékeéen nbpticbDsSi Ki mi deyi |, -0XSDViy"
formal akan kompl eks fdemormenn| kidmir . giBummstilstrem dax
iqgtisadi Kbrait v-bimpisi kbboséxfakagbodar fbiatiyynb:
trayektoriyaseéenée m¢DyyDN edir. M¢asir sosi ol o]
f or mal aksmaads¢ef it deyi |l , DpDksinbp struktur vb funksi
institutu bu sistemdp il kin sosiall akm
formal akmasénda hpll edici r ol oynay
kon f | DI V D emosi onal dbostbyin -atekmazl éj e
sbpbbob ol ur. Bu isbp onlarén alternativ davranécx
zamanda sosial-i qt i sadi status da m¢ghem det édimil mantp ksic
resursl ar e mbp hdud ol an m¢hitlordbp b°y¢ybDn yen
ehtimal é daha y¢kspk ol ur.

Tophsil me¢ hi ti i SD sosi al nobzarobpt mexani zmi
davamiyybptinin azal masé m¢i¢akkhagmi k mjmuasiulzo tulgp rvil
gprginliklbor sosi al deviasiyanén erkbopn indikatc
zpi fl ombpsinbp vbo fbpbrdin c¢comiyybptp inteqrasiyaseé
alternativ sosial qruplarad - ox vaxt deviant davr an®@®ky®°nnpraiyri.K €

Belbolikl b, sosi al VD davranécx faktorl ar éne
cinaypbtkarl ej@eapbicbawdagobbdbil b izah edilpb bil
dinamik struktur da f pal i yynbpt gestorir vbD onun effekti:
yanakmal ar vasitbpbsil b m¢gmkegndegr .

Rpgpbmsal M¢chit vb Yeni Sosi alRDRjipsnkslanl rliank milar apnr
yeniyetmbpl brin sosiall akma me X am ikzdmlror i agbprk?©° &
comiyypotl bprdpo sosi al tbosir DsSasbDnN ail oo V D

(7]
[72)
~+
)
7\_30
i}
=]

fiz
roqomsal pl atformal ar bu tbosirin miqyaséneée ql ob
oyun ©platformal aré vb vidratvualn éikc meoldeerl | ye miny ext nf
m¢hem rol oynayer .

Bu m¢ghitlbprin bpsas x¢gsusiyybpbtlorindobn biri o]
ol maséedeéer . Virtual meé¢éhitdb anoni mliKk VD mbD s u
davranékl!| ar é nk pdkaihlad ps pirfbabndsot ol unmaséna KbDr ai't y &
fenomedny mmi sosi al nor mal arén bul anéeql akmaseéna

Eyni zamanda, roqpomsall m¢éhitdop yayélan kont e
birbaka tbpbsir g©°snabtreirri.alkliadd b tkor inmeiynialll idavr aneéxk:
tbsir mexanizmlobori fprdin davranék se-imlbrinbp
sosi al pl agolborin zbopiflpombsinbp vbD empatiya sDVI

Bu baxé&mdmasna | r png¢ph i t yal néz texnol oj i pl atfo
real |l égder . Bu reall égda riskptaoktarraké edaldak
etibaril b, yeniyetmbpb cinaybtkarl|l éjénén anali zi
al eénmasé zbpruri Kbprt kimi -éxéxk edir.

Makén ¥yrobpnmbsi Model Il priMak@ nAlglripnhimilo s Poimen ®
el mlbprdp analitik yanakmal aréen keyfiyybptcbp yeni
statistik model |l pr mismédmnguxmultdujpd alydll da, ¢cmdK EnN
geyri-x bt ti vbD -o0x°l-¢1 ¢ Dlagbolbori akkar et mbk qgabi
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Logistik regressiya ki mi kl assi k modell br roi
i stifadpb olunsa da, gqmr &Eor eajtaclkhadger ivioml Pand dbo
m¢;rokkbopb garkél éql é tosirlori daha effektiv kb
°l - ¢l ¢ verilponlordp gi zli strukturl arén akkar e
Bu model |l bprin prelaasr ens townrl brymmp ogabi |l i yypti di
mpl umatl ar bpsasénda model davaml é kbpkildbp ©°z¢nyg
m¢ebDyybn edir Bu x¢susiyybpt sosi al ri skl orin di

1. MOLUMAT MQNBQLSRI 2. VERILONLBRIN
(Sosial va Davranig Indikatorlari) isLONMasi

YENIYETM®O CiNAYOTKARLIGININ MASIN OYRONM®OSI iLO PROQNOZLASDIRILMASI MODELI

Ails indikatorlart Supervize Olunmus Modellor -~ ~ ~
® @ . valideyn nazarati : ) Risk Skoru
« Aile struktury —— 1 |
*'1‘ « Ailadaxill konflikt o | /»‘I‘ % & ! \
* « Valideynlarin tahsil saviyyssi Vorsnlerin ! / e O R K :
« Valideyn masgullugu ASoqrasiyss ! _ eeee 60 60 « P | /
|
- 1
( T Logistik Tosadiifi Mese  Darin Neyron |
! Qarar Agac)
[ [IBhell n Miatortary = | Reqressiya 85 (Random Forest)  Sobokesl |
« Maktab davamiyyati [ =" 1 |
« Akademik ugur » = % 5 PRy Asad Risk
[ “ + Davrans; qoydlari ; Q l *1e (0.00 - 0.30)
‘ * Nizam-intizam pozuntulari l""_""""’"‘_ ! —
I I [
oy N\ f Model Talimi !
Sosial Miihit indikatorlart |
° > ®  * Yagays erazisi ‘ [ 1 ] ] : | Orta Risk
L3 Modelin Gyradi | (0.30-0.70)
'wl « Soslal-iqtisadi status T [ | | | LF T W’f 'm'_" = |
+ Yagidi qrupu tasiri Sassolodin | -y |
* Cinayet saviyyesi olan mahit segilmasi L g
& A Yiiksak Risk
Psixoloji Indikatorlar DY 1 M cro-100
« Aqgressiviik saviyyasi | {3 } IR X T % RO B R e e o \
@ s H 5 f Model Qiymatlondirilmasi \
ik ’ 1
* Impulsivtik Notwallpschrma | Accuracy  Precision  Recall  Fl-Score  AUC-ROC : ¢
+ Emosional sabitlik va kodlasdirma ’ !
: / | Erkan Xabardarliq
Raqamsal Davranig indikatorlar - H O n l : Sistemi
+ Sosial media aktiviiyi | H
o Onlayn vaxt e A { i {f‘\\
ry D * Siddatli kontentls qargilagma hiina || ] TTTETEssseeesssssmsnssnRsessss -
« Riskli onlayn davranig boliinmesi
) L .
2 3 v

Ee

Yeni malumatiarin
daxil edilmesi

Q

Modelin yenidan
syradilmasi

Model davamli olaraq yeni malumatlarla yemlonlr va 6z daqigliyini artirir.

- Porformansin
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| Risklorin erkon marhaloda misayyen edilmasi
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Hiquqi va
profilaktik tadbirlar

»

Vv Resurslardan samarall istifade

DSAS RISK FAKTORLARI ARASINDAKI QARSILIQLI TOSIR

”

 Profilaktik tadbirlorin effektiv planlagdinimas: ‘

| ¥ Yeniyetma cinayatkarhginin azalmasina t3hfa

Bu qargihiqltasirlor magin Syranmasi

3. MASIN OYRONMOSI MODELLSRI 4. RISK PROQNOZU 5. N9TiCa Va TaTBiQ

‘ Mo dhz— s — @ — Qi — Komee

kokil 1t mvYeoi gpaypbtkar|l @] énén makén °yrobpnmbsi pDsasénda
indi katorl arén analitik inteqrasiyasé

kpkidpbp 1lsosi al , psixol oj i vD rbpgbmsal i ndi kat
makeén °yrbpnmbpsi model &€l twaewii Foreldod imn ktdo pl. a Moas €
progqnozl akdér él masé mbprhol bl borini phatpbo edbpr bk
erkbpn akkarl anmaséna i mkan yarader

Eyni zamanda, ma kK én °yrbonmbpsi model | pri y
prognoz|l akdér ma mexani zmi ki mi -eéxek edi-mg¢ h aBfui zypa n
organl aréna erkbpn xbpbbordarl éq Si st emi togdi m
pl anl akdéerél maséna «kKkbrait yaradeéer.

Verilbonlbrin KnteqrasiPyadad e wwboosrAia:h | istiisk e Biima
é - én i stifadbpb ol unan mpol umat !l ar heterogen VD
gestoricilobr, tohsil mpl umatl ar é, psixol oj i i n
strukturl ara malakdnr vaBud mahamati k model dbp bi
probl emlbor yaradér

Mpl umat | arén keyfiyypbpti bu prosesdp dolgli gdi c
mbpl umatl ar modelin npoticboplborinin etibarhébsaj éné
vD normall akdéerél masé mbprhol ol bri XxX¢gsusi Dhpmiy

Bundan Dl avob, eti k mpsbDIl DI DY dpb diggnot mbp r
gorunmas é, di skriminasiya ri skl orinin gar Keéseéen
Ssistemlotiphipb|l msasdondir

Bel oli kl b, verilpbonlbrin integrasiyasé yalneéez
tol bbb edbon kompleks prosesdir
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Prognozl akdér ma Model I Dri V D SMak&in OQynr »mwme
el l prinin bpbn m¢gthgm bioptibi grcamozbakdér ma si s
dl in golbcbpk davranék ehtimall aréné qgqiymbpt
Progqnozl akdérma model | pri sosi al siyaspbptin f
model |l bpr DSasénda har e sedu rfselkari évn bel ¢kde¢er ¢l mbpsi,
optimall akdérél masé vbo profilaktik todbirloborin
Eyni zamanda bu sistemlpbpr qgobrar dbstbk mexan
faktorunun tam aradan ugnaldeyiéell . macsre anotgisymaiHe uyg n a
| oopo modelidir, ybni Al sistemlobri il b insan e
Bu yanakma hbom analitik dbpqgiqliyi arteéerér, h
Belbolikl b, apar él an ,geye i yaernanbpi zci qfagtod rkiarr |
mul tidissiplinar yanakma tbolbob edbon m¢grpokkbpob s
faktorl arén inteqrasiyasé bu fenomenin daha dbpo
Makén °yrbpnmbpsi t e xanhoo dong | y md lairtei ki sipmkbaun lsar &
m°vcud vbziyybtin qiymbptlondirilmbpsini, hom dbpb
edir. Bu yanakma meé¢asir comi yyotl bprdbp sosi al
phpomiyybpt kbsb edir.
NptiAmar €l an tbdqgigat goestorir ki, yeniyet mc
h¢quaqi probl em ki mi deyi |, sosi al, psi
ndpo formal akan kompl eks vD - oxfAomenpnl ¢ si
anal i zi s¢but edir ki, fprdin deviant
y ni zamanda onun daxi | ol duju sosi al m,
t m¢ hi ti il b séx b&jalrdEgrée.néBu °ysDniylemi
or yan&wmmal ad@mujgewyrivo i nteqrativ, Si st
yini ortaya qoyur.
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Topdqgiqgat -Dr-ivobsindbp m¢DyyDDN edi | mi kdir k
kompleks analiziri sk f aktorl arénén erkbpn mbprhol pbodbp i dent
nbzarpbotinin z-igisddigepymeabi t sokj at bhsil m¢hitindb
m¢hitdesaddyarmi fpaliyypt n¢gmunbolori yeghnl et mpl ori
Dsas determinantl ar ki mibi-r&@x &kl pe dgiarr.K ue qgfl @&k tt oorsli
sinergeti k effekt isbp cinaybpt davranékénén form

Ma K én °yrbonmbpsi metod|l ar ®nambolit ot ibn qgian&lui zmg¢r
analitik -br-ivbo toqdim edir. cnonbvVvi statisti
model | Dr i -oxXbtgl ¢phagmleymii akkar et mbybp qadi
gi z1l i gal a VD bimdbyarnm digwradhhnaw mdmuonbpl bri nin
yar a
k

u

xl:n—c\

n
i mk an dér . X¢susil b neyron kbpbbokbpl or, Rand
doqgi ql i Il b p gnozl akdérma apararaq risk qrupl a

Eyni Zama a, bu madcel | amalni ttikt bmmt i cydlIpr i n
mbphdudl akmeéer . Onl ar gor ar dbostpbok sistemlpbrinin
Sosi al XxXidmbptl bpr , t bphan¢lhamg emesiogmlamrliar b b b ¢ gnoc
edpbpr bk profil aktifkf ekbdli rdookriil ddahpal ael akdeéer a |
optimall akdeéer él maséna vD sosi al m¢daxi |l bl brin c
yarader .

Bununl a yanakeéeé, roqgomsal me¢hi tin tbosiri me,
amil |l oprdiBrosbiafi dierdi a vD onl ayn | atformal ar y e
formal akmasénda yeni VD g¢cl ¢ ot ir mexani zmi k
V D sosi al tbosir faktorl ar é f o i n psixol oj i
for mal akmaséna dolayé tbsir g°s
rogopmsal davranék indikatorl a

[

rir. Bu sbbbb

n inteqgrasiyas
Lakin makeén °yrobonmbDsSi model Il prinin tbotbigqgi

ol unur . Mpbkleuyniai tylyabrtéin vbp eti barl el ejJé& modelin nbp

vD ya-dpgymgi mpl umatl ar yanl é&k proqgnozlara sbhbbb
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dbp Xx¢susi DhomiyynbDt kbpsb edir. kbpxsi mpbD Inu mat |
garkésénén alénmasé vbD model in kpoffafl éjénén
tol obl orindon biridir.

Gopl bpcpbpk perspektivlior baxéméndan federativ ©°
bil pn S¢ni intell ekt (Explbaigmabbwe sAdbhbdyanmxhms
i stigambptl opri Ki mi -éxexk edir. Federativ °yrobpn
i mkan verpbprpbpk mboxfilik problemlobrini aradan qga
i nterpretasi yaseéené btaopriéd égEmrébpkardarelrarén et i

Nbpticbp etibaril b, bu todgigat s¢but edir ki,
yalnéz reaktiv tbodbir-dboprvendeggnakmaraakai m¢g mb ¢
VD makeén °yrpbpnmbps.i teshohbgjiyabhbhpope kumbBahbBb®EBK e
do gbprarvermb sDViyybDsindbp yeni i mkanl ar yar ad:¢
tohl ¢kpsi zliyin tomin edilmpsindbp vbp gbol bcbk nbp
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This paper provides a comprehensive analysis of social, psychological, and digital
factors influencing juvenile delinquency. It explores the application of machine learning
methods for identifying and predicting risk factors. The proposed model utilizes
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multidimensional data analysis to detect high-risk groups at early stages and supports the
development of effective preventive strategies within social and legal systems.

Keywords: machine learning, artificial intelligence, juvenile delinquency, risk factors,
behavioral analysis, predictive modeling, social indicators.
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Gi r. XX psrdp global igtisadi sistem rbgpmsal transformasiya morhplpsino d a x i | | mu K
bu transf or mas ojiday i Wabtlodeyk homede n @t i s a d iptlonm strukts | b
yenidon tbk k iDlxarakterizp o |l un mu k @dnovisbpn aywe i qti saybi yyat @déelama
Dsasbn fiziki kapi babmekn , r exsaummd lag e n & ns als @ miy@an ahs i vy ¢
k e - dispj | imr;, asriiblbpdbo mnf or masi ya axénl ar énén i ntobensi v
alqoritmik gorar mexanizmlpr i i gt i s adbsasthorokz miek a @ -qeewrvi | mi Kk di r

Rpgbmsal igtisadiyyat Kbraitindp mpligtsadit €én s
sistemdbp yeni struktur m¢nasi boptl or formal akde
deyi |, doyopbDr yaradan, prognozl akdér ma i mkanl
model |l pbkdirbon aktivbp -evrilmikdir.n Llhakinm mdIbu nt
analitik emal dorinliyi vbD gbrar mexanhizminb 1in
intell ekt texnologiyalareée iqtisadi sistemin ana

S¢ni intell ekt rogpbmsal m¢hitdbol ayiod &mr magplbau | e
-0oX°%1 - ¢l exputt igeygrtii sadi Dl aqgbpl br i model | pkdirpop

sabit parametrl por vbp deterministik yanakma ¢zbDr
°©z¢-hpnzimlbpybpn al qamiytimlkmm wagiatrp skiplroai ti np uy]
sistemin geyri-m¢ by y b rglhiik i mdp dayamBé&aqgltépjdegniég ad etné rpésra.s n

intellektin rbpgbpbmsal iqtisadiyyatda mbphsul dar|l é
yaratmaq mexanizmi n i sisteml: KDkil db Dsasl andeéer maqd Eé
effektivliyi arteéeran inteqrativ model kimi -éxéeé

S¢ni intell ekt psasl & mbphsuldarl &g vD resurs
Rpgbopmsaddii gmghmsi tdp mbphsul darl ég anl ayékeé yalneéez
zamanda gborarl arén keyfiyybtinin y¢ksbpl mbpsi V D
intell ekt i stehsal vD Xi dmbpt sistdmhami ki var ga
fopaliyynbDt g°storbon KbDbbopkpbp modell borinbo -evirir.
koordinasiya xbrcl obpri mi ni muma enir vD Ssistem d

Ma K én °yrbonmbpsi V D dorionl i ggptonpreskeskboplrbndr
negmunol proi akkaffekkbroksakylbr i m¢eobyybonl okdirir
alternativ ssenarilpbrin formalakdéreélmaséna i m
texni ki moder nl podkompa nia Ipi tdieky idp gihgplm kIl b t omi n ol

Mbhsul darl éjén struktur artemé akajedaké funlik

AP = f(T, A, Ry) (1)
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Burada Til t exnol oj i I nt ensi vl andlitik seffektivijkyRIds i ,qA rear
dJgiqgliyi misidir. g° st Jr i

Bu model gestorir ki, séni intell ekt mbD h s ul
komponent!| bprini gécl ondi i Qorar dboqiqgliyinin
daha rasional yerlpkdirilm I ni tomin edir.

Resur s s Dmb DD Impblhisywil dar | én davaml él éjene t
mbphsul darl éq i stehsalén hpbo ni arter
V D maksi mal fayda i I b D | ol unmas
opti mala ankedxéarnm zmi yar adeéer .

Enerji sektorunda y¢k prognozl akdérél maseé vbD
sistemlobri do markrutlarén real vaxt rejimindbD
parametr |l borinin adaptiv gai dyonspitnlipnn disoimbmm $ i | iryei
proseslbord s¢ni intellekt -oxsaylé dboyikbpnloor

Resurs optimall akdéreéel masénéen igtisadi i f adbpbs

E:'D:‘L'." =—0 (2)

‘ Cost{R.t)

BuradaOutputip | dbo ol unan 1 gqti sardes unmd i wm, zLman X ORr,cC

Séeni intell ekt ahoénr &ru,t pludbm dbp Cost funksiyas
effektivliik bpmsaleée y¢gksolir.

Mbhsul darl &g vbD resurs sbDmbrepxlainliizymi a rqga s ésmadda
mul tiplikatiywv ef fekt yarader . Bu ef fekt iqtis
ekstensiv geniklbonmbpdon fbrqgqli olaraq daha daya

Bu garkél éql ée Kokdb i hpidagelamnmkaesle vasi tbpsil b
Qrafi k s¢ni intellektin inteqrasiya SsSDVIiyyDSI
yékspl diyini, eyni zamanda resurs spombroliliyi:
etdirdiyiurnirido sk mt igire.yxar akter dakeée € artan gt
texnol oj i i ntensivliyin m¢gpyybn hbp n sonra i
s¢but edir .

S

J.
mi a, resu
D

r
D
e
C rs
d na i mk an

e
e

n
r
D

S
D

Al Integration vs Productivity & Resource Efficiency

o | o= Productivity Growth
Resource Efficiency

Relative Economic Impact Index

Al Integration Level (%)
kJkil 1. S¢ni intellektin inteqreauirya ssIdJndirydy Jd diiryiim

konseptual tJsiri
Bel plkipklitdpgldi m ol unan nbpzbDri model in konseptu
éni intellektin i1qgtisadi sistemdp i nkilminsi v
K etdiyini Dsasl andéreéer. Qr af i k S¢ni i nt el
Dricilobori araséeénda m°vcud olan funksional a
tl opnpn dinamika ggigrpbp inkikaf etdiyini gosto
kpkildbp tbsvir olxwhmnanm oxwymrialkkbreirm @eym@n gbplir
s¢but edir . Bu o demokdir ki, S¢ni intell ektin
tbosir g°®stpborspbp db, integqrasityauldtouri ntdpxidk ikkbi k
artém tempi s¢rotlonior . Belbolikl b, i gtisadi ef
transfor masi yasé i I b @rabiykdb mbbeaultdarl éq gostor

1
°o ®m O

(o1
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yékspl mpsi texnol anial i nit lensgipwlairyi me xvaoni zml pr i n
proseslbpbrinp birbaka tbsirini ks etdirir. S¢éni
gor ar gopbul unu optimall akdér ér VD Vvaxt faktoru
nopticornér .arBu 1 sbD i ntiemism v D $ ak i Eydi faamantbad bsuns .
somopr ol iliyi &Zro DYrinin davaml é vV D sistemli
optimall akdeéerél dejéené g°storir. Sé¢ni i nt g | ekt
mal i yyp vbD l ogi sti ka resur sl aréenén i stifadbpsir
azal dél maséené tomin edir. Bu proses iqtisadi a
dayanéqgl éjEBelép |l arktleor,érkpki | 1 vyailneéeal nbzdvirimgea
zamanda mbphsul dar | éq V D resurs optimall akder
mexanizmin méevcudlujunu n¢gmayi kK etdirbon analit.i
igtisadi Ssistemdbp par al alt ) kmkitlédn®®, h thro mn otbi c>xoD |
optimall akdér él masé@ prosesini aktivliokdirir. E
ef fektivlik mul tiplikatiywv xarakter al ér V D r o
model i np ke-idBelpit bl b, olapawgeél an nbpzopbDri vD kons
rogbomsal igtisadiyyat Kbraitindp mbobhsul darl eq
géclondiril mpsindop struktur amil Ki mi -éxeKk et
mexani zmlobori i qtisadi sistemdbp intensiv inkika
effektivliyin di nami k artemeneé t omi n edir . B
transformasiyasénda oynadej é rol u ¢ mukmti il wikodri irn
m¢epbyybonl okdirmbpybp i mkan verir.

NptiAmar €l an npbpzbori vb tbpotbigi tohlillbr g°st
struktur transformasiyasénda sistemformal akder €
iqgtisadi maonhesli dym ivipf oal qor it mi k kapital @&n DbDsas
igtisadi art émen mbnbboyi ni maddi aktivlpbrdbpn
i stigambptlondirmikdir. Bu kontekstdbp sg¢ni i nte
iqgtisadi sistemin koordinasiyaedici, optimall acxk

Mi kroiqtisadi spbviyybpdbp s¢ni intell ekt Dsas|
XpDrclorinin azal dél mase, i stehsal Pprr ogedlud reit m
mexanizmlborinin obyektivlipbopkdiril mpsi vasitbpsil
dorobocpbodbp arteéerér. Resursl arén opti mal kombi nasi
i stehsal funksiyaséneén par &@meltr s| prd mé nadpd/d odn r
artéména sbbbb ol ur. Bu isp bombk vbp kapital én
m¢bDssisbplbrp davamlé rpbpqgqabbpt ¢stenl ¢yeée gazander

Makroiqgtisadi m¢stovidbp Séni intellektn i qt.i
struktur determi nant Ki mi -éexéek edir. Onun to
investisiya effektivliyinb V D i nnovasiya pot e
texnol ogiyal amgpoywgbmnlisiayi grylrdara@aqsbi sRaldaka
model |l pkdiril mpsinbp i mkan verir, makroiqtisadi
S¢éni intell ekt igtisadi sistemifomnddmaeni al i ymenxia
-evrBdnunl a yanackeé, sé¢qQVvadinga et bekt gn geat Kmusi
normativ =-bDr-ivbonin tokmillbokdiril mbpsini ZDrur
tohl ¢kpsi zliyi, eti k standartl ar én gorunmasé
formal akdéréel mgsaéa it@emi vadil usanaisttlnida bDsas Kbrtl
KDraitindbp mbpl umat én strateji resurs ki mi - e
tonzi mlonmbpsi ni prioritet mbpsbpolbyb -evirir.

i mumi | i kdb, sS¢ni intell ekt rogomsali nikg tkiad a dro
Dsas strateji dayajé ki mi giymoptlondirilbo bilwpo
doybrop transformasiyaséne t Dmin et mpkl b mD h ¢
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formal akdér eéer , resur s s Dnmppgraoblpitl inyg hniit iyngdkos p¢l sdti¢rn
baxémdan s¢ni i ntell ekt yalnéez texnol ojii I nki kKa
iqgtisadi artémén vb ql obal igtisadi sistemdbp 1
determinant é& ki mi -éxéexk edir.
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ARTIFICIAL INTELLIGENCE-BASED PRODUCTIVITY AND RESOURCE EFFICIENCY MODEL:
STRUCTURAL TRANSFORMATION OF THE DIGITAL ECONOMY
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Z.N.Huseynovw

I nstitute of Physics, Ministry of Scienc:
Azerbaijan University]
Azerbaijan Techni cal Universityj

Ganja Technological Universityw
Military Institute named after Heydar Aliyev

This study examines the systemic and structural impact of artificial intelligence technologies
on productivity growth and resource optimization processes in the context of the digital economy.
The paper analyzes the application areas of Al-based algorithmic management mechanisms in
production, finance, logistics, and energy sectors, and theoretically substantiates their role in
enhancing economic efficiency.

The research shows that through big data analytical processing and adaptive modeling,
artificial intelligence enables the reduction of operational costs, more accurate risk prediction, and
dynamic optimization of resource allocation. These mechanisms generate a nonlinear growth effect
in the economic system, ensuring a simultaneous increase in productivity and efficiency indicators.

The proposed conceptual model evaluates artificial intelligence not only as a technological
innovation but also as an integrative development factor driving the structural transformation of the
digital economy. The results indicate that deep integration of Al increases the flexibility of the
economic system, empirically supports decision-making mechanisms, and strengthens
competitiveness, thereby accelerating the transition to a sustainable development model.

Keywords: artificial intelligence, digital economy, productivity, resource optimization,
algorithmic management, intensive development model, sustainable economic growth.

C=py===9

181


https://doi.org/10.1257/jep.33.2.3
https://doi.org/10.1257/jel.20171452
https://doi.org/10.1257/jep.28.2.3
mailto:kama-azizova2025@rambler.ru

Fmummi || Lider Heydbpr cliyevin anadan ol maséneén
iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

ALQORKRMK EKOSISTEMLCc R VKKNSI'ENLEKT: Rc QSADKAL KOQT
TRANSFORMASK ANIT N HKDSTRUKTUR ANALKK
KK.czi z¥@8va
kama-azizova2025@rambler.ru
B.czi Zov
N.V.Kazimova?®
G.INMD mmbp d 6 Vv a
G.V.Mmustafayeva?
K. csbpdcdva
israyilova.nubar@mmu.edu.az
ElIm vbp Tpophsil Nazi¥liyi Fizika Knsti
Azprbaycan Universiteti?,
Azbprbaycan Texnol o’giya Universiteti
Na x - & v amt Uiversiteti*
Heydor cl i yevorddénKasHitut

Gi r. iXX | Dsrdbo gl obal i gt insadbq bpsmssatlel madkbma b apkr 0 8
m¢énasi botl borin struktur psasl ar éné kokl ¢ Kbpkil dec
torpagq, pmbpk vb kapital psas i stehsal faktorl ar e
algoritmik emal sagtidebadr mamatm&ma p-evril mikdir.
igtisadi fopaliyybptinh mblktagn Mexodywmn pmahoagb moali y
texnologiyalarén sistemli tbtbiqgini nbpzbrdbp tutur

Bul ud texnol ogiyal ar e, boy¢ k-f iwvarkiil oal st e mlblro
transformasiyanén texnol oj i dayaql aréené tokkil e (
xcsu5| yer tutur . S¢éni intell ekt mil yonl arl a mbpl t
dboqi q VD obyelqbbuluqmaa'rmkaénverlr. Bu isbD igtis:
tokmillokdirir vbp resurs b°lg¢seneg daha rasional

QIobaIIaKma vD rbpgbmsall akma «Kbraitindbp rbpgabrc
deyi |, informasiya ¢rsltamlla yme ovypy pann ad d it liikr i m&eéan i [
davranéxk!|l aréené modell pokdirmbpkl b vb riskIlobri DVVDI
gurumlaréna stratej.i csteéenl ¢k gazandéreéer . Bu baxé
for mal akmasénda m¢ghegm r ol oynayeéer.

Topdgigat én mbpqgsbDdi Séni intell ektin igtisadi
spomprboliliyinbp tbosir mexanizmloborini nbpzbri vb tobt

Rc Qc MSAL KQTKSADKYYATI N NcZcRK CcISARSTWRRI RROLYDSHNEK| KN
igtisadiyyat informasiya-k o mmuni kasi y a texnol ogiyal arénén ( KKT
formal akan, -ox°%l -¢l ¢ vbD adaptiv iqtisadi mo d e |
mbpl umat (data) vyalneézosedlethrsiadi vdbD sitdoakrlpbeytomp plrav D
igtisadi doyborin yaradél masénén bpsas mbnbpbyinbp - e
pmbpk vb kapital Dsas istehsal faktorl aré hesab
algoritmi k e mal vbD hesablama infrastrukturu stratej.i
igtisadi sistemin struktur montiqgini doyi kdi rpbrop
psasl é& dbpybr yaratma modelinp ke-idi tomin edir.

Hesablama gécreenrgsni aé k sgprot é mé bul ud texnol ogiy
nl orin (Big Dat a) k¢t pvi topl anmaseée iqtic¢
igtisadi sistemlbor milyonlarla mbpl uwmatarv ah
t mp prosesinin keyfiyybptini Dhomi yyptl i d
dposi bazar davranékeénén model I pkdiril mpsi |
ak-eé tendensiyal aréneén pracaprdomz |liaktdiésraédimas @ |
ybpt strategiyalarée daha dbqgiqg, °Il-¢1p bilobn
DzDTr i baxémdan roqgomsal iqtisadiyyat bir ne-
ol unur . Knstitusional i g tsal platfdrmalay weni tipp igtisaslipnstikutlar v i n d D
ki mi - eéxeéex edir V D bazar i Ktirak-el ar é araseéend
cmpliyyat xprcl ori NDzDriyynbpsi kontekstindbp roq
endirpborbpok fiarrmaas éinldmkleazsar hopdl pri yenidbpn m¢gbyybn
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baxéeéméndan mbD | umat asi mmetriyaseée rogopomsal pl atf
mbr kbopz|l opkmbpsi yeni g¢c konsentrasiyasé vD rbpbgabbpt
Pl atforma igkDlsmldp yght ektvibDpr i rbogpomsal i gtisad

e izah edir. ¢Cox torofli bazar model |l pri
birl okdirpbprobok gar kel eql é doybDr yogasadeéer .
i |l o birl opkbpr bk bazartakek-alhk @ n tmroa il yi ¢

a Kbrait yarader. Bu kbpraitdbp rpbpqgabpbp
mi vDbD alqgoritmik ¢stenl ¢k i1l b mgpyyno
Bu nbpzobori -Dr-ivodbp sg¢ni intell ekt rbpbgbmsal i gt
ekt mbplumaté strukturl akdéraraq igtisadi gD
transformasiyaséneé itkkmmiwmasediprs. | ®r d@za@ast itk
davraneéexl ar pvvbDl cbpdbn model I pkdiril

o
(¢}
=]

e
e 2]
;N effektivliiyini artereéer, adaptiv idar pe
mkmdpi mkanaeal par adeéer .

ntellektin totbiqi mptoiyymRnil n ko migdti it 9 a
|l e vbp el astik xarakter al ér. Qpr ar gpbul
k bpsaslandérma g¢cil pngkispovini ro mpoBlui,y yiadt issba
| formal akdér ér V D mbhsul dar | €] én yal
rmasiyasé il b tobpmin olunmaséna kKbDrait ya
Bel ol i kl b, roqgomsal iqtisadiyyat éndombzamntil| &
Kbbokbp effektlorinin struktur tDsiri vbD al qori
czbrindbop qurul mukdur .

Séeni intell ekt bu model dbp mpbplumatéen dbpybDroD
Ki mi - éxex edbpr bk i gtgiavadi yypDtsitreimi vD r mq almont; d
géclondirior .

Sakil 1. Ragamsal igtisadiyyat va suni intellektin integrativ tasir modeli

Ragamsal infrastruktur

(Big Data, Bulud 5uni intellekt

(Algoritmik Analitika)

Platformalar)
Mahsuldarlig Artimi Resurslarin
(©mak va Kapital = Optimallasdinimasi
Effektivliyi) (Xarc va Riskin Azalmasi)

kpokil 1 rbpgpbomsal iqgtisadiyyatén struktur el e
mor hpl bl i tbosir mexani zmini konseptual f or mada
infrastrukturi b°y ¢k veril onlobor, bul ud texnologniyal ar &l
é - én anal itik baza rol unu oynayer. S¢ni i nt el
vasitbosil b emal edbpr ok I qti sadi Sisgemdd émki v
resurslarén optimall akdeéer él masé.

Mbhsul darl ég artémé bombpk vb kapital faktorl a
resurs optimall akdérél masé isb xbrc strukturun
tokmil |l opkdagbol mndiril br bl Oxl arla g°stpborilobopn qgar
VD sinergetik tobosiri ifadop edir. Bu model kegzgni
VD intensiv artém mexanizminin strultaunmrdégemrer at

Belpboliklbo, tbogdim olunan konseptual model sg¢r
el ement!| pri i I b gar kel eql é Dl agbpdp fopaliyynbt
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somproliliyinin paralel KDkgdgtop rfiorr.maB wa kgnarsialeeé
sistemdbp intensiv inkixkaf di nami kasénén Dsasén
rolunu daha da ge¢clondirir. NDzDr i -Dr-ivo VD
transformasiyada sistemlivb - ox kax D | i tbosirini e¢mumi |l pkdir mp
ol unan npoticbolbrin konseptual Kbpkil dbp yekunl akd
Npt iApmpar él an nbopzori vb totbiqgi tohlillobr g°st
struktur transformasiyase nda si st emfor mal akdéréeécé vD 1instit.?u
igtisadi model dp informasiya vbp alqgoritmik kap
iqgtisadi art emeéen mbnbboyi ni maddi aktivlibrdbpn
isttgamptlondirmikdir. Bu kontekstdbp sg¢ni i ntell
iqgtisadi sistemin koordinasiyaedici,|, optimall ack
Mi kroiqtisadi spbviyybpdbp s¢ni i notdeellllepkrti DDsnapsl |
XxXprclorinin azal dél mase, i stehsal prosesl brin
mexanizmlborinin obyektivlipbopkdiril mpsi vasitbosil
dorocpbdbp arteérér. Resursl aréeinnogpalbaqll ax®ad i qiap i
i stehsal funksiyaséneéen parametrl|l brini doyi kdir
arteména sbpbbob ol ur. Bu isbp bpmbpk vb kapital én
m¢bDssisbplbrp davaml éamd@radmt ¢stenl ¢yeée gaz
Makroiqgtisadi m¢stovidbp Séni intell ekt gt
struktur determinant Ki mi -éxék edir. Onun toD
i nvestisiya effektivliyinbp V D i nniovasiSyai pdtnd
texnol ogiyal amgpoywgomlisiayi geylrdaraq fiskal VD m
model |l pkdiril mbpsinbp imkan verir, makr oi gtisadi
Séni intell ekt igtisadiyasegt éinéEnedampietrahi yexia
-evrBdnunl a yanacxkeé, Séni intellektin genikmiqgy
normativ =-pbDr-ivbonin tokmillbokdiril mbpsini zprur
tohl ¢kpbpsi zlanydartlearigkn sgorunmaseé V D h¢e¢quaqi 14
formal akdér él masé iqtisadi sabitliyin tomin ol
Kbraitindbp mbD| umat én strateji resur s Ki mi - é
tonzi ml onmbdieni morsipd mymi Fekdbjr s¢ni intell ekt
intensiv VvD i nnovatiyv i nki kaf model i nin Dsas
i nformasiya V D texnol oj i kapital én igtisadi
mbphbdarl eq arteménén yeni mbopr hpl psi ni f ormal ako
roqabobpt me¢hitindbp st eéenl ¢k yarader . Bu baxémd
el ement i deyi |, hom dbp wuzunm¢gddpt Iqgt i dayan ésqilsét
mevqgelorin mehkomlondirilmbpsinin fundamental de

cDcBKYYAT
1.Agrawal, A., Gans, J., & Goldfarb, A. (2018). Prediction machines: The simple
economics of artificial intelligence. Harvard Business Review Press.
2.Aghion, P., Jones, B. F., & Jones, C. I. (2017). Artificial intelligence and economic
growth. NBER Working Paper No. 23928. https://doi.org/10.3386/w23928
3.Brynjolfsson, E., Rock, D., & Syverson, C. (2019). Atrtificial intelligence and the modern
productivity paradox: A clash of expectations and statistics. The Economics of Artificial
Intelligence: An Agenda. University of Chicago Press.

184


https://doi.org/10.3386/w23928

Fmummi || Lider Heydbpr cliyevin anadan ol maséneén
iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

4.Cockburn, I. M., Henderson, R., & Stern, S. (2018). The impact of artificial intelligence on
innovation: An  exploratory analysis. NBER Working Paper No. 24449.
https://doi.org/10.3386/w24449

5.Goldfarb, A., & Tucker, C. (2019). Digital economics. Journal of Economic Literature,
57(1), 31 43. https://doi.org/10.1257/jel.20171452

6.Jones, C. |, & Tonetti, C. (2020). Nonrivalry and the economics of data. American
Economic Review, 110(9), 28191 2858. https://doi.org/10.1257/aer.20191330

7.Parker, G., Van Alstyne, M., & Choudary, S. (2016). Platform revolution: How networked
markets are transforming the economy. W.W. Norton & Company.
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This study systematically examines the integration of artificial intelligence (Al)
technologies into economic systems in the context of the digital economy and their impact
on productivity growth and resource optimization. The paper analyzes Al-based
algorithmic management models at micro and macroeconomic levels, evaluating their
functional role in production, finance, logistics, energy, agriculture, and public
administration.

The research shows that data-driven decision-making systems and machine learning
algorithms reduce operational costs, minimize uncertainty, and ensure optimal allocation of
production factors through big data analytical processing. The application of artificial
intelligence increases automation levels, improves operational efficiency, and reduces the
influence of subjective factors in decision-making processes. As a result, labor productivity
and capital efficiency increase, while the flexibility and adaptability of the economic system
are strengthened.

The study considers atrtificial intelligence as a key driving force of structural
transformation in the digital economy and a fundamental determinant of intensive
economic growth.
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Gi riMg.asir de°vrdbp gl obal tophl ¢kbpsi zIlik m¢ghiti
neti k m¢ghari bp model | pri topdricbon informasiya
unmukdur . M¢asir m¢ghari bpol or art @ arajebolarag z i
gopmsal imgltbietrdnm k an, kosmi k infrastruktur vbp el
ni reall @€éq Ahibrddman¢gmhawbbbar e dmludyeéexkl ar ér
vibptlborin tohl ¢¢kbpsizdbpkyenhrdbegfgamal arnédékek,l
M¢asir m¢ hari bbb paradi gmasé WXXI| i mfso dma shieyyan c
tophl ¢kbpsi zl ik meé hi ti fundament al struktur tra
transformasiya yalnéz hborbi to enx ndobl omag tyaarl iabre na n |
mahi yynpt etibaril b dbpyi kmbpsi il b m¢gkayi bt ol u
DsSsasbDnN kinetik garkedur mal ar , Drazi nNbzarobpti
gurul mukdur , m¢asir de°vrdp agegtodigkdy ,daleax nodgi
-ox°l -¢1 ¢ qgqarkédurma formalaré il b bvbz olunur
fiziki d°vy¢K meydane ) mbphdudl akmeér , eyni
elektromagqgnit spektr kimigeyri-o n o n D v i m¢ <topb wihladm edbon kompl eks
Bu yeni yanakma el mdo nnadiprb i waraft adlrae o mu-l d X m¢ st D
ir olunur vbD bu konsepsiiygasrmyg x thoalviaf, odmooliizy,
r mg vahid kbandinasiy a ol unmuk struktur daxilindpbp fob
r Bu -br-ivbodbpop hborbi pmpoliyyatlareéen effekt
deyi |, hom dbp bu m¢gxtolif m¢hitlbordbp mbl uma
ur
i

Bel oli kl b, i nformasiya cstenl ¢y me¢ a ¢
mi kdir .
Knformasiya ¢stenl ¢ye¢e anl ayéké yalnéz mbl uma
[ [ i D i nterpretasiya habibl i yoynootlii yiyla
-¢lbn goroar gpopbul etmbp m¢gddptl pri

n real vaxt rejiminp yaxeén to
homi ylypy¢ dalk@dy éedpop®nf or mas id:
aha y¢ksbpk spbpviyybpdp for mal
vD uyjun cavab strategiyal are
I SR sistemlpborinin tbkamg¢l ISR (Intelligemgea Surveillaneer x i t e |
Reconnai ssance) sistemlopbri m¢asir horbi pmpl i yy
edbpr bk zamanl a Dhomi yybptl i t bkamgl yol u ke- mi
Dsasbn insan faktorunapopposagsfayygat miwahi gynotl| pr
cnonbvVvi k ok f iiyvyiaztu a} s un ¢l kaaehéi edkot,r oma diizol bmp vD ye
toplama i mphdud obphatpb dairobpsi VD akajée operativlick
tol obl brinp tam dawxabl vgrpaméh minkikafé il D bu
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bak vermik vbD | SR sistemlobori kompl eks, -0XSDV
-evri |l mikdir.
M¢asir | SR sistemlbrinin arxitekturasé -oxmb
analiz i prinsiplboprinbp bDsasl aneér Bu arxitektura -
sistemldar f PYUA yer¢gste sensor Kbbbkbl bpri gar K € |

atformal ar

mbpl umatl!l ar
nayer . Hav a
gi gl okdirobor bk
i ki sbviyybni
I SR sistemlobrinin t bpkamgl
pl anmasé deyil, eyni

ranmaseéeder cnbonbovi S i
rofindbon hbpbyata ke-irilird
ur du. M¢asir si st enmlIpgadrpi ti
rpocbpdp s¢rptlbpndirmi K vD

assiv m¢gkahidbp vasitbpsindbn
Bundan bl avb, n SRnisii isd feenl
biliyynbpti I ») S éX bajl edeé
uruna birbaka tbpbsir
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Nbpticbp etibaril b, | SR mifsteknd ibomali ni mb&kmlmgid &n
m¢asir horbi pmbpliyyatl arén bpsas texnoloji daya
mbD | umat topl amaqgla kifaybtlonmir, eyni zamanda
i nformasiya ¢stodmlngnacsredgmd at thrild edi ci r ol oynayer

PUA texnol ogiyal arénén i nHiilkoatfséuzv bou-hxr bapatr @
me¢asir hor bi texnol ogiyal ar araséenda DbDn s¢rpt
Dhomi yybDt kpsb edir. ¢ vnvkosl i koi n ad °l vérj lap rndapl i nkp hodl uadn
gén yéekspk texnol oji sensor sistemlobori, avtono
tbochiz olunaraq kompleks kbpkfiyyat vb bombpliyyat

PUA sistemlbrinin D siarsi ¢onlganrl &kl yeksodbkn -l vi
pmbpl i yyat m¢hitlorinp adaptasiya oluna Dbil mbpsi
hpyata ke-irboprbpok y¢ksbpk doqgiqgli kIl tosvirlor bl
operativ KDKi lrd.o MXresbuysyiglhos mudlitaryaér det mp ( UHR) t
totbiqi notd @aopsisnadmt | MEAT sbpviyybpsindbp mbp k a n C
sistemlpbrinin mbphdudiyyptl|l osbrni ygphdaangh!l dEDET
vbD dahagodrpagri qgpbul et mpypbp i mkan yarader.

PUA-l ar én funksional i mkanlaré istifadbp ol unan
M¢asir PUA sistemlpbrindp optik kameralarl a yar
sensorl ar geni K tpotbiyaseliubpsr]l oByalsem@azsowvi aual

obyektlborin materi al X¢susiyybptlori, istilik d
Dl dpo et mbpk m¢gmkegnder .-l Buéxhpubi ykopkfboyyRUA sbDr h
anal i zoir isnadhoo IDvDzol unmaz albtobo -evirir.

Hor bi kontekstdp PUA sistemlbrinin tobotbigqgi -
bu pl atfor mal ar real vaxt rejimindbp d¢gkKkmbDnN m ©
izl onmbsini tomin eHivyi Baxk b-tadgeydi-g@da h B s ke-i dl D
anomaliyal arén operativ kKbDkildbp akkarl anmaséna
obyektlborin vb kamufl yaj ol unmuk strukturl ar én

negmayi kK etdirir.

PUAtexnol ogi yal arénén inkikaféenda s¢ni intell ekt
bu platformal arén avtonomluqg sDViyyDsini arteérar .
i mkan verir. B u isb insan faktaréandasngrasiéhiél &jpeé
arteéerer Npticp etibaril b, PUA sistemlobri meéasir
intellektual ombpliyyat platformasé kimi -éxék edi

KkpkiBul2ud bsasl & s¢ni intell ekt plaat fsarnmelzar é svams é-na

sistemlbprinin integrasiya olunmuk arxitek:
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Séni intell ekt VD geombkah¢ nanailnitzel tl exn o |toegxin
i nkikaf é geombkan kokfiyyat V D | SR sistemlobori
doyi kdiirrrmi kehbnpbDVi mbp | umat anal i zi metodl ar é
mbhdudi yybptlborbp malik ol duju halda, Al Dsasl é
daha s¢rptli vbp dbpqig analitik nbopticbolobor bl dbp e

Geombpkan analianisamosildektsyp DN geni K t Dt bi
°yronmbp model |l bpridir. X¢susil b konvol yusiya ne
obyekt tanéma sahbpsindp y¢kspk effektivliik ne¢gm
PUA tpbosdbr lobryiekt |l prin avtomati k identifikasiya

I

anal itik proseslbpbrin avtomatl akder
yarader .

Doyi ki kl ik anali zi (change detedbi omgh¢megnmnint k
sahbpl brindbon biridir. Bu metod vasitbopsilb zamar
m¢pbyybn edilir vbp potensi al riskloor erkbpn mbpr h
pmpoliyyatl ar da strateji Dhomi yypmt i kystbl pedinri ,n
prognozl akdérél maseé ¢-¢n vacib informasiya t bmi

S¢éni intellektin digbr m¢é¢hem ¢stenl ¢yeée progql
yalnéz m°vcud mplumatl|l aré analiz etmbkloilkoirfiay
prognozl akdéraraq qbDrar gopbul et mbp proseslborini
m¢kKahi dbop alpbtindbpn -éxararaq strateji pl anl akde

Bundan bl avpb, mul ti modal mbpl umatl ar én émé eqr
daha da geni kKl ondirir. Peyk, PUA vbD yer ¢st ¢
birl okdiril mpsi nbpticbpsindbp daha zbngin vb kont
m¢asir m¢egharibpopdp i nformasiya ¢st¢énl ¢éyeéxneekn etdo mi.

Nbpticbp etibarilobp, S¢ni intell ekt texnol ogiy
effektivliyini Dhomi yybpt| i dorocpbdbp arteéraraq m
-evrilmikdir. Bu texnol ogi yalmork| @n aylaintaikke , p rqos es
keyfiyybptini dbp y¢kspldir vbp strateji cstenl ¢yé

Bu kontekstdpbp fAsituational awarenesso (situa
Situasiya K¢guru yal kahinddDscudlewnp i, yyeytniin z
anali zi, potensi al riskloborin m¢DyyDN
m

s é prosesini phatob edir. Bu
DI pbi naddi ry ¢kKkis,pkbws pbpda yyYypl n°vienas
roi edir.
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Bu di agram PUA pl atformal arénda Edge Al 1
Sensorlardan ( RGB, ter mal , Li DAR) toplanan mbl umat |
hesabl ama modul unda emal ol unur . Sistem obyekt
rejimindbp qgbrar go bul edir. Nbpticol o bor operativ
dah a geni K mbp |l umat i SD sonr adan bul ud Si st emi
azal dar agq pmboliyyat effektivliyini artéreéer . Mbph
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Reconnai ssance) sistemloborinin i nki kaf éne Sér
mobnbbol prdbpn mbpl umat topl ayar agq onl ar é struktur
prosesinbpb inteqrasiya edir. Bu sistemlobr me¢ asi
kimi -éxék edborpbok obombpliyyat m¢ghitinin daha dbri
| SR sistemlpbrinin effektivliyi onl arén -0XsSD
arxitektura -pbr-ivbs$$ikmdomi k¢ pteylkil or pl pt fl ot ma
VD VYyer¢¢st ¢ Tganmxerd égl 6t eorhlaimypy bk D rgalisttipnrdior .
orma °z¢npombxsus funksiyané yerinbp yetiror
I edir. Bu i ntegrasiya nboticbsindbD - 0Xmpb
aten dbpgiqgliyiniivopebichaml aréjee®e& .ohomiyy
PUA sistemlobori bu arxitekturada x¢susi yer t
V D real vaxt mbp |l umat topl ama i mkanl
r t-oai nvesditpbsiPIUA mlyeor det mopan wmpk s mha
rinin togdim etdiyi makro spbviyybli i
Bu i sbp m¢gasir d°y ¢k mbpkanénda
il mpbsinbp kKbrait yaradér.
éni intell ekt texnologiyal areneén
da geni klondirmikdir. Séni intell ekt al goritml
tomin edbprpok obyekt taneéema, doyi ki kil mk mprabklknb
tapkereéeqlare insan m¢gdaxil psi ol madan hbyata ¥k
s¢rotini artérér, hbopm dbpo insan faktorundan qgayn

WORKING OF CNN - 4 Step Process:

|
N

Convolution Layer | (‘ Pooling Layer | y ! Flattening Layer | Full C&nyr:ctmn

Convolutional Pooling
Layer

Fully Connected
Layers

|

|

|

|

| Output
: Layer
|

|

|

|

—_—

Feature Extraction

kpkiKomMvol yusiya neyron kKbbbkbsi (pcNN)esdsdNnémba hob

strukturu
Bel poli kl b, meé¢asir m¢éhari bp kbraitindbp infornm
mevcudluju ilpbp deyil, onl arén effektiv inteqra
S¢ni intell ekt Dsas!| &8 esliShR nso rskt pezm | nodr i dbauy a p B D a
strategiyal arén formal akmasénda hpol |l edi ci rol o]

Ki ber m¢hari bol or bu transformasiyanén mbpr kb
garkéedur mal ar zamaneé Kkr iiteinkerijnf rwamshtorkuskilioutrip odiy etk
nboqliyyat pl atformal a-nézar ovtp (h®2r/bG41 BBRmansdiast e

ki berh¢gcuml ar strateji st enl ¢k Dl db et mbpyin

h¢cumlar yalnéz texniki zoy mir yamanmndaaqgi af ki mayi
mani pul yasiya, dezinformasiya vbD psixoloji t bs
goprar gbDbul etmp mexanizmlorini zpoiflodir.

Bel b KDraitdp hor bi géc anlcaayrélkéé odéav viol, a stsei x
silahlanmai kbpnar a - éxar agq, texnol oj i ostenl ¢k, i nfo
ki mi komponentlborl bp geniklobonmikdir. M¢asir dlwvr
hom db real vaxt rejimindbp mbpl umayta teotpnhpa mopg b ielme
xarakteri Bo bsonbirbaka olaraq | SR (I ntelligen
sistemlbprinin vb Ss¢ni intellect

texnol ogiyal arénén rolunu arteéerér.
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Do°vIiptlborin suverenliyi vD tpohl ki Aalrityiq kcac
i ki nbzarobpt todbirl bpri il b mbphdudl akmeéer . Rbp.
pdl bro anl ayéke il D geni Kl onbor bk, i nform
rmbpkaneén gorunmaseéne da pdh att mh le¢dkiors.i zBu y b a:
em ki mi formal akér : fiziki sprhpodl br (qur
ckpopsizlik), vbp kosmik spbprhodlor (peyklbr vbD
Dhz bu -ox°l-¢l1 ¢ tohl ¢kbpsi zI ilka maar xtietxenkotluorgais
stemlbori V D kosmik m¢Kahi dbp pl aKosnikk mal a
mal ar gl obal mi gyasda fasilbsiz m¢gkahid
Il i KI pri izl oyir, PUAaygikstokmlaoyréir diesombpl o k
ederackkt imkiikraomal i zI pr apar maja i mkan yarac
Bu platformal ar arasénda formalakan sinerj.i |
iya Ke¢uru (situational a w a zlignn eéabas effektiv | d b
D tbpmin edbp bilir. S¢éni intell ekt algorit
an verilpbonlpbrin avtomatl|l akdeéreéel mék anali z
DKdirmbp i mkanlaréené geniklondirir

tibaril b, meé¢asir méhari bpl bprdbo g D

i ndon deyi |, informasiya ¢stenl gyén

t vb mbpsafbodbobn zondl ama tyeexmio |l noogsiiy
[ vasitbpsilbp tomin olunur. Bu sis
sizliyin tomin edilmbpsindbp vbD str
nayer .
Kosmik platformalar: q 1 ob al m¢ Kahi dbp tvipi  uazruxni nviigpdksdii rr mp
geombkan kopkfiyyat sistemlbrinin DN y ¢ ksbpk i
pl atformal ar ql obal m¢kahidop i mkanl areée, fasilobs
potensialeé ilbp se-ilirthObkBlLEO)eyenlirbkomnpeyK LI
spthinin sistematik vb d°vri KDki |l dwaxtkany a&xé
monitor.i q hpom dpb oni I I i kIl pri phatob edbn
formal a
anal i zi

K
n
doqgiql ik
p
T
I

éreéel maséna KDrai tpkgar kd&rf.i y B-a b gynagngaokime
pDsaséné tokkil edir vbpD genik Draziloor
D izl bombyb i mkan verir.
LEO y k b¢ercecloprinion DS as ecstenl ¢kl bprindbn
i mk andra Eyni Drazinin gésa zaman intervall a
doyi ki k kl prin operativ akkarl anmasé m¢gmken o
strateji Dhpomi yynbpt dakéyeéer, - ¢nki d¢kmbdDnNn ,géVvVD
sprhpd zonal arénda aktivliiyin monitoringi VD P
edi |l mpsi i-¢n davamlé mbl umat axéné tomin edil
m¢Kahi dbp vasitobpsi deyil, di namitki nkop k-feivyryialti rs.i st
Kos mi k m¢Kahi db sistemlbrinin funksional |l é
tl bprdpopn biri i stifadbpo ol unan sensor t ex
omaqnit spektrinin me¢xtolif dji a°pratz¢éoynyg ,ar b
vD antropogen fpaliyybtloborin tohlildi é -
|l o bl dp olunan mbpl umatl ar |l and cover (
ngq.i ki mi sahpl prtdmr mfedo ik, toitrbti gt ok uapear.
ri mi krodalja diapazonunda fpbpaliyynbpt g°
vD Tgéamdgdmdsi z m¢gkahi dbp aparmaja i mkan veri
i zual manepbldoprydpons -tmsihrolrbbnmpbombpl i yyatl ar da,
rli anmasé vD yer sbDthi def ormasi yal arénén mg
im edir

I
e
é
[

°©m

T <Qw 3<
OXOOD®TO0oO® S — —

Qo X

Kosmi k platformal ar torpbofindbopn yaradélan mbpl
onlaré n uzunmegddpt | Zzaman séral e stemnikesr anmalli
yanakmasé saybsindbp yalnéz <cari VDZzZiyybnDt deyi |
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tohl il edi |l D bilir. MpbsbDl Dn, me;Dyybnbipr @dazhba
ti kintisi vbD ya qokun dislokasiyaséndakeé dbpbyi K
akkar ol unur . Bu isbp strateji SDViyybpdbp prognoca
fundamental baza yarader.

Bey¢khpbcemli pieryikn vefrfidlotnilvori darpbo ol unmasé v
hesablama infrastrukturl aré ( Cl .oRuedt a@@mp U tairn @)
mbpl umatl arén mbprkbopzlpokdirilmik serverl bprdbp saxl
intellekt algorit ml pr i ni n totbiqi nbpticbsindbD mpl umat | a
Dhomi yybptli dorpbocpbdbp arter. Bulud platformal ar
mpl umat !l ar én inteqrasiyaséreandy adatazp fbamat & n(
memkegn ol ur ki, bu da geombpkan kbpbkfiyyaténén op

Kos mi k pl atformal ar én hor bi totbiqlobori geni
tohl ¢kpsizliyinin tomin olunmasé mbpqgsbpdiel-b rgieniir
Peyk tbosvirlobor-gamwuwursiit ket |l dl mreyr spr hod zonal ar é
infrastruktur doyi ki kl ikl pri operatiwv Kbkil db
horpopkbpotlborinin izl bonmbpsi kosmiéehhdha@8Rbsirstdé ml b Mig x
intervall arénda Dl dpb ol unan tbosvirlobprin me¢ qgay
di sl okasiyaseé, l ogistika markrutl aré vD potens
noticbolobor. pldpo edilir

Strateji Tdlyekt Iboarziad ar, enerji infrastruktur
govkadglmari torinqi db kos mi k pl atformal ar én D S
obyektl prdp bak verpbon dbpbyikikIliklborin akkarl an
for mal akdér él masénda m¢ghegm r ol oynayer . X¢susil
i mkanlarée bu obyektloborin funksional VDZiyynpt.i
yarader

Nbpticbp etibaril b, kosmi k platfondteal| ssookdegymd k
m¢Kahi dbp vbD stratejl anal iti kanén bDsas dayaj] éne
standartl akdeéer él méxk VD Zzaman LZr o davaml é mbp |
informasiya ¢stenl ¢yeéenegn cfiorrmall acyeayémasendagl!l
m¢Kahi dbp vasitpbsi deyi |, hpom dbpo kompl eks anall
informasiya bazasé kimi -éxéxk edir.

Hava pl at fPdUrAma/ipgyrg&k:s e ayéeér det mp mbpr hpl psi (U
kpokfiyiytagktaurxasénda pilotsuz u-uk aparatlarée (P
m¢Kahidbp sistemlobrini t a meaymd radyeatnmbpv pmbodirdiuari & ry b ml
gal deran bpbpsas texnol oj i komponent lypsrkdsppnkl ebai yméi O

K i
(Ultra-High Resolution 7 UHR) mbpr hpl bpsi nin f ormal akmaseée il
spviyybpsindp mbpkan dpog-mgywgasl Epmnal edor mkaml kr 6

Bu Xx¢susiyynbt peyk tosvirlobprindoripiskbsheobi qamékrr
et

detall arée bbprpa mbpDyD i mkan verir vbD bel bl ik
phomiyybptli dbprpbocobdbp arteéereéer.

PUA-l ar én DS as st eéenl ¢kl bprindbn bir i-demaml) ar én
i stifadbybpD yar arpllat fod maslealrer .k o Blkur et pmpl i yyat
h¢nd¢grl ¢kdp u-uk hbobyata ke-irbprbopk y¢kspk dboqgi ql
verpon dboyi ki kliklobori operativ Kbkildbp m¢gbpDyyDbn
makr o dovinyylou mdtalrarvaBUA bsi |l b mikro sbpviyybpdbp d
Bu yanakma geombkan kbpkfiyyaténda -oxsbpviyybpl:

PUA sistemlpbrindbp istifadbp olunan sensmé&né ex
daha da geni kKl ondirir. RGB sensorl ar vi zual
obyektlborin identifikasiyasé ¢(-¢n baza mbpl umat
spektrinin me¢xtolif di apazonl aréndpagnpV onmiay y Dtt
materi al X¢susiyyptlorinin anal i zi é - ¢én i stifa
spektral zol agda mbpl umat tbpgdim edbr bk mat eri
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pk dbgiqliklbp m¢gpbpyybpn ddiderpsdrnlpari mkemp ewear
edbprpok gecb m¢gkahidbplori, gi zl i obyekt!| bpr

S i Dhpomi yyHotr bk pbskboné @ikist do PUA sistemlobrini
teji xarakte«d i gygméyompl| Tgkktaitkiar Bnda bu pl a
pbn m°vqelobrinin, texni kasénén [2ps. 30b;a12] yypbpt
Dk ayéerdet mbol i tbosvirlpbr vasitbpsilb obyekt
dagoprar qgpbbuletmbp proseslborinin doqigqgliyi-hn art
geyri-ganuni ke-idloborin, infiltrasiya c¢cbphdlborinin
edi | mpsi nbp.Bumkdaann voelraivrp, (giikaruflyajé diall miyw oolbpe kinl pr
strukturl a-aédn kor odkaoktkliaorrliannmasé ¢-¢n hi perspekt
met odl ar
D |
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€ geni Kpistbpfatdbbatuhoy. PUA sistemlobri
SDViyy i takti ki ¢ sstéemd a, y ¢hro | It endrii cni orlauln mao y n
m¢ K ahi | orinin yaratdéejé global fonu tamaml aya
mbp | uma tpqdim edir vb m¢gasir | SR siistemlobprinin
Sé¢ni intell ekt bDsasl|nodGNN bpvrbi dopbryienk t° ytrabnnémnmpa \
Ki mi m¢erokkbob tapkéreqlaré y¢ksbpk dogiglikl b hbo
Edge Comput|m|rgeamab|t|ka(@IAAIarda)PUA sistemlborinin ¢
ean Dsas i nnovatiywv i st i (GdgenCampuwimgd D n b
gi yal arénén inteqra5|yas eder cnobonbovi y
pkKdirilmik serverlbprpo °te¢greéel bprbpk emal 0
D sbbbob olurdu. Edge colmpuémnbi kKloasa pse
ma siywinyyusiurkdz amané Tvwomayl a edo rl mebls isnan rtap
Bu yanakma xg¢susilbp Al ow | atency warfareo (
-bDr-ivbopsindbp kritik bDhpomi pyamti ydbeelybr °|1 DZher g
pmbpliyyatl ar én noboticosinbp ciddi tbosir g°stpboro
modul |l aré vb | okal serverlbpr vasitbsilb bldbp o
identi fi kasi ya oopleunautri vv bg bryrpatri cqoblbourl et mp si st eml
Edge computing N ») i ntegrasiya ol unmuck Séni
avtonomlug sbDViyyDsini arterer. Lokal Al al gor
anal i zi vD anonialkiaysa lyaarséén riedaelntvaxtBur éjsiDmir”H‘ndJ[marm
thel oop o model i-ondtheth o Gifn @ ma hptta bpatofthe-abbpoda
yanakmaséna ke-idi m¢ mk ¢ n edir . Nbpticbpdb, i n
pmpoliyyativared fektmtvl i yi artérél é
Real-t i me analitika hbom dbp mbplumatl arén filtra
Yponi , be¢t én xam mbpl umatl ar én °t ¢er ¢l mbpsi DVDZi
noticbol or-r e(aadryal dat a) mDr kpzori ki st emBuwr oy amdknn
yékl pnmbpsini azal dér, enerji spomoroliliyini art
Bel poli kl b, edge computing texnologiyalaré PU
yéksbpk spbviyyobpl i nt el-leevkitruiarl vabn adl ®iyt¢ikk Kpolraatiftoirnm
vD gbrar gbDbul etmbp s¢grpti baxéméndan kritik ¢st
Platformalararasé sinerji.: KosM};ksirPU@\eormbekr
at e kaoggiés tpelmit faoyrma |l ardonmgeybpgi | ohbar ewn
V D gar kel éql e Dl agbl i Kbpkil db I K| DmbD S
ri VD yer ¢st ¢ sensor KpDbbokbl pri birl
ur as e formal akdér éhor Bbirar il a¢ Kktouwma ~*
neé yerinp yetirbprobpk. ¢mumi anal itik pros
Kosmi k pl at fdorwmal ayranfatkonpa i I D geni K Drazil pr
makro sbviyybpl. doyi ki kl i kl bri Mmampysy mEk nead i irl. b P
doyi ki kl i kIl prin | okal spbobl borini vbD detall é xy
sistemlobr i i SD y ¢ ksbpk doqgiql ikl referens m
kali brasiyaséne V D val i dasi yas éinet etqrmisn y aslé r .n
mbpl umatl arén dboqiqliyi vb etibarl el éeéjé& maksi mum
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Dat a fusi on (mbpl umat!l ar én birl okdiril mpsi
komponent!| orindbon biridpeyk M¢RUAIvVE yompoll do sieom
olunan mbpl umatl ar vahid analitik platformada i
i nformasiya m¢ghiti yarsaad@ed eée . i Btue |yl a ngaeknncae nfu|otx
konsepsiyasénén bDsaséné tbokkil €eyf i ypptgipmiar b fy
dorobocbpdbp arteéréer.

I SR (I ntelligence, Surveillance, Reconnai ssart
sinerji czbrindbop qurul ur. Mpl umat !l arén topl anm
vahid sistem daxirliilndp viol aemllp vaxt rejiminbp ya:
Bu isbp hom strateji, hom dbp takti ki sbpviyybpdbp (
edi |l mpsinbp imkan verir.

Npticbp etibarilobp, kosmi k, havwawasv® measisrt ¢g ed
kpkfiyyaténén bpsaséné tbokkil edon kompl eks ekos
yalnéz mpblumatl arén toplanmaséné deyil, onl ar e
m¢asir m¢gharibpopl ordop i nfolrumamagyandgathmlligegdingin

S¢ni Kntell ekt viMe, 8 SRr Sgebommkani ckpkfiyyat {
intell ekt (Al) texnol ogiyal arénén totbiqi | SR
sistemloborini keyfiyybptco. gemmnbvmbramalbbiyoi ky )k
mbp hdudi yiywPtylgkrhip ¢ ml i mpl umatl arén emal énda geci
VD subyektiv qgifxmbpbsasder mbsEbeml br vasitDS|ID a
sistemlobri yal néz mga@ahama fwnkmsdlywmmat | b ki f
zamanda analiti k, prognostik vbp gpbrar dbstbk fu
-evrilir.

S¢é¢ni intellektin bpsas ¢stenl ¢yeée megxtolif mb n |
olunan hetero g e n geombkan verilbonlbrin avtomatl akde
strukturl akdeér él masédeér . Bu yanaKma real vV ad
formal akdér él maséna vbD obombpliyya m¢hitindp dbpyl
yaraderi kIBoe,| DAl texnologiyalaré me¢asir m¢harib
edi |l mbpbsindp bpsas determinantl ardan biri Ki mi - e

Al psasl & geom@elamwkanalmpz umatl arén anali zi S
Dn geni kK tpotbig sahdPyYyoopnmopoppoDééepiLedarni ng) meto
vb algoritmlordir. X¢susil b konvolyusiya heyr or
CNN) tosvirloborin emal € V D i nterpretasiyaseé é -
arxitektural ar €épswoxP|l mpl umatl aréné anali z edbpr |
tbosnifaté vb |l okalizasiyasé ki mi m¢e,¢rokkbob tapkeée

Obyekt t anéma (object detection) al gorit
komponent | mrirndoBwu bailrgiori t mlbpr vasitbpsilbp peyk
infrastruktur obyektlori, noqliyyat vasitpl bori
identifikasiya olunur. M¢asir-Cmbdebl!| sr ) ( mensbb| v A
yaxén s¢grptl o ikl pybprpopk genik bprazilbordbp obyekt
goprarl arén qgobulunda m¢ghegm r ol oynayer.

Dopyi ki kli k anali zi (change detection) isbD zar
Dsasénda hpyat am¢kaes-iirr illSR si stemlbrindbp stratej
vasitbpsil b m¢gpyybpbn bpraziiyemibawk kvdridmrd my iykair kalnimk
di sl okasiyaseé, infrastrukturdake modi fi kdsi yal
avt omati k ol araq m¢pyybpbn edilir. Séni intell ekt
yékspk dboqgiglikl o vbp mini mal i nsan m¢gdaxil psi
zpmin y[arsal®;r[18]. Bel ol i kI b, Al Dsasle&nglogipkalna r
sistemlbrini statik m¢kahidbp albtindbn di namik
hom takti ki, hom dbp strateji sbpviyybpdbp qgbrar (¢

dborpbocbdp artéreéer.
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Avtomatl akder &l méistEe&ogibiriyyiael | ekt texnol ogi yas

sistemlbprindp avtomatl akdérma sDViyybDSI Bilk D Mi yy
thel oop0 yanakmaseénda gbDrar gopbul etmbp prosesind
sistem ybbkéZudbsiyasé yerinbo yetirir. Lakin
transformasiya -anthelro&kpofihwmanbpzi foat-bfithe-F d@ap 0 i h
yanakmal aréna ke-idi me¢mken edir .

i Hu manfthe-l oop 0 model i ndbp sisteml groibul esa® & omalkist
avtomatl akderel ér, insan isbp yalneéez nbzaropbpt - i VL
pmpol iyyatlarén s¢rbptini artéerér vb insan faktorut
i nki kaf e tomiofhedi bom@mbbst ndp i sb m¢gpyybn bpmbpliyyat
hpyata ke-irilir vb s¢ni intell ekt .algoritmlobori q

Bu, XxX¢susil b real vaxt reaksiyaseé tbolpbb edbn

Qor ar dbpst bp(DecisionsSuppom ISystems i DS S) bu transfor masi
komponent!| orindobon biridir. Al psasl & DSS platfo
alternativ ssenarilpbr yarader, ri skl ori gi ympt |
si stemlbpor -nbeamamda (C2/ C41 SR) strukturl ar e (N ») i
koordinasiyaséné vbp effektivliyini arteéerér.

Nbpticbp etibarilobp, avtomatl|l akdéréel mék | SR sis
s¢rotli vD ad&pti vBux asriasktteeml pal yal néz mp |l umat
funksiyasé il b mbphdudl akmér, eyni zamanda str a
oynayaraq m¢gasir m¢ghari bopl bprdbop i nformasiya ¢st ¢

Apar él mékortiorhl kil, gdesambpkan kbkfiyyat ekosiste
kosmi k platformal ar, PUA sistemlobri VD yerg¢st g
formal akaraq m¢gasir | SR sistemlpbprinin funkgiona
prazilpordp fasilbsiz m¢Kahidop vb uzunmegddbot |
et mbkl p-smaiky ppol i strateji anal i z - ¢én fundame
mbpl umatl ar geni kK Drazilpbordbp bak vewbnudowimgdHlDbI
tendensiyal aré m¢pyybpbn etmbyb i mkan verir.

PUA sistemlobri isb bu ql obal m¢-€ati gpolfionua
cstenl ¢k tomin edir. Santi metr spDVviyypbl i ayer
saybpsi ndappeyREEAst eml prinin mpbphdudiyybptl orini k omp
det al | & anal i z aparbBbdde «ommutti ngartaeXmol ogi ya
mbpl umat !l ar én real vaxt rejiminbp yaxeén emal éné
proses|Iomtrlimndisr,irr vbD geci kmbpl pr i mi ni muma endir

Pl atformal ararasé sinerj.i npoticbopsindbp for mal
ekosi ste€lmwnidt ep-upbotatmami ti k yanakmal arén sinte
mextolif mbpnbol omdbuamatl ldar éonl umiam!l pkdi ri | mpsi (
kpkfiyyatsomur denulitnit el | i gence) formal akdér el masEé
gopbul et mbp proseslibpbrinin doqiqgliyini vD etibarl é

Sé¢ni i ntellyaktar @€r&@noll R sistemlbrinpo i nteqr
proseslbprini keyfiyybptcp yeni mbpr hpl pyp y¢ksol
vasitbpsil b obyekt tanéma, doyi ki kl i k anal i zi V D
tapkeaetgdbmatl| akdéer él mék kKkbpkildbp hpbopyata ke-iril:@
vasitpbsi deyi |, hom dbp adaptiv vbp i.ntell ektual

Nbpticbp etibaril b, kosmi k platformal ar, eRUA s
i nteqrasiyasé m¢gasir geombkan kbkfiyyaténén bs
ekosistem formal akdér eéer . Bu ekosistem informasi
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r ol oynayaraq hpbpm strateji, hom do|toaktnii kni ed dwik
phopomiyypbotli dborpbocpbdbp artérér vbD m¢gasir hor bi D M
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INTELLIGENT ISR SYSTEMS AND UNMANNED PLATFORMS: MODELS FOR ENSURING
INFORMATION SUPERIORITY IN MODERN WARFARE
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Unmanned Aerial Vehicles (UAVs) and artificial intelligence-based ISR (Intelligence,

Surveillance, and Reconnaissance) systems play a decisive role in achieving information
superiority in modern warfare. These systems constitute a critical technological backbone by
enabling continuous, high-precision data acquisition in real time across complex operational
environments. UAV platforms operate in synergy with satellite systems, facilitating both macro-
level strategic monitoring and micro-level tactical observation. Through advanced Al
algorithms, vast volumes of collected data are processed in real time, enabling automated
object detection, motion tracking, and anomaly identification. This capability significantly
enhances early threat detection and supports proactive risk management strategies.
Furthermore, Al-driven ISR systems optimize decision-making processes by delivering
accurate, timely, and context-aware situational intelligence to command units. Battlespace
awareness is achieved not only through data acquisition but also via semantic interpretation
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and predictive analytics. The integration of multimodal datad visual, thermal, signal, and
geospatiald enhances operational coordination and overall mission effectiveness.

In conclusion, UAV and Al-based ISR systems have evolved beyond traditional
surveillance tools into essential infrastructures for decision support and strategic planning. By
improving operational efficiency and enabling real-time intelligence dominance, these
technologies play a pivotal role in securing strategic superiority and shaping the future of
warfare.

Keywords: UAV, artificial intelligence, isr, information superiority, battlespace
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SOCIAL SCIENTIST 5.0: DIGITAL TRANSFORMATION IN SOCIAL SCIENCES AND
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Introduction

Before digitalization, accessing information entailed overcoming physical resistance and
an arduous, manual, labor-i nt ensi ve process. Todayos soci al
opportunity to deepen and publish their research to the extent they have access to electricity,
computers, and the internet, without the need for the labor-intensive processes of the past. In
a globalizing world, industrial paradigms are radically changing not only production lines but
also the way human beings understand and interpret the world. While the promise of "speed
and automation" offered by Industry 4.0 is giving way to Industry 5.0, which places humans
and ethical values at the center of technology, the social sciences have become one of the
most strategic fronts of this transformation.

This study treats the change and transformation in question not merely as technical
progress, but as the birth of a new intellectual identity defined as 'Social Scientist 5.0." Rather
than a technical introduction to digital tools, the present study adopts an approach that focuses
on the methodological and conceptual transformation brought about by these tools [3].

Throughout this study, we will examine how Geographical Information Systems (GIS)
transform space from a passive stage into a dynamic actor; explore digital maps of social
relations through Big Data and Social Network Analysis (SNA); and analyze how texts begin to
"speak" through technologies such as HTR and OCR, while taking a closer look at concepts
like Digital Analysis and Text Analysis Methods. However, by shedding light on dark and blind
spots brought about by this technological superiority, such as "algorithmic bias" and "data
asymmetry," we will discuss the position of Social Scientist 5.0, who will manage this process.
Finally, by analyzing the evolving mission and interdisciplinary function of universities that will
train these new-generation researchers, we will provide a projection for the social scientist
perspective of the future.

1.The Anatomy of Digital Transformation: Global Technologies

a. Geographic Information Systems (GIS): Layering and Mapping of Data

One of the most critical turning points in the digital evolution of the social sciences is
referred to in the literature as the "Spatial Turn" [7]. For a long time, traditional social science
research treated events in a chronological and uniform manner, positioning space merely as a
passive and flat stage where these events occurred.

Although this type of digital analysis conducted through geographic layering is not newd
having been a fundamental promise of GIS since the 1960sd it is not yet sufficiently utilized by
researchers as a research strategy [14]. In conjunction with this situation, the new generation
of social scientists who acquire spatial analysis competence gain the opportunity to discover
micro-stories and expressions within maps, offering concrete and data-driven solutions to
global questions (migration, urban memory, cultural and social heritage).

b. Big Data Analysis and Social Network Analysis: Relationality of Data and Its
Digital Reflection

198


mailto:hisik@aybu.edu.tr

Fmummi || Lider Heydbpr cliyevin anadan ol maséneén
iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

The second major milestone in the digitalization process of social sciences consists of
Big Data and Social Network Analysis methods, which focus on the "relationality” of data rather
than its quantity.

Big Data Analysis is the process of extracting meaning from massive piles of
unstructured data. When digitized newspaper archives, parliamentary minutes, or thousands of
digital books are scanned using Natural Language Processing (NLP), Sentiment Analysis, and
other text analysis methods, hidden patterns and connections within the text can be identified
and rendered meaningful through the "distant reading" [11] technique.

Social Network Analysis, on the other hand, is not merely a visualization tool in the hands
of the social scientist, but also a mechanism for testing hypotheses. Networks established
through correspondence between actors, diplomatic contacts, traveler interactions, or social
media engagements can be examined using mathematical metrics. This approach provides
the opportunity to transform "invisible actors" or "tipping points" in social science studies into
provable findings with numerical data, enabling more holistic inferences.

c. Digital Analysis and Scanning Methods: From Text to Data, From Data to
Meaning

While libraries and archives are static information repositories for the traditional social
scientist, for Social Scientist 5.0, these spaces possess a dynamic quality processable by
algorithms. The first step of this transformation involves Optical Character Recognition (OCR)
and the more advanced Handwritten Text Recognition (HTR) technologies, which enable the
translation of the analog world into the digital realm.

Indeed, current studies in which OCR and HTR technologies are used in an integrated
manner confirm this potential. The web-based tool developed for the automatic transcription of
Ott oman documents in the T} BKTAK 5 ang bicteamr eal i
constitutes a concrete example of the combined use of OCR and HTR technologies in this
field.

Macro-examinations, such as the ManyEyes software produced in collaboration with IBM

or n-gram analyses that measure textual dominance, are among the first important steps of
this technique [10]. At this point, open-source digital humanities tools like Voyant Tools [13]
come into play. Such platforms provide the researcher with the "macro” structure of the text.
The true power of these tools lies not in providing definitive results to the researcher, but rather
in offering a strong starting point for the deep analysis of historical and social documents [9].
By visualizing conceptual shifts, discourse changes, and thematic concentrations within a
collection of tens of thousands of documents using these tools, the social scientist derives new
research questions that would be inaccessible through traditional methods.

2. Algorithmic Bias, Data Asymmetry, and Digital Responsibility

a. Algorithmic Bias and the "Black Box" Problem

Artificial intelligence and machine learning models used in digital social sciences inherit
the biases of the datasets on which they are trained [14], [8]. Social Scientist 5.0 must not
allow the algorithms used to remain as "black boxes" [15]; instead, a competence in an "ethical
approach" capable of deciphering algorithmic biases in the data processing stage should be

devel oped. | n d e aideline bnhtlee UseEot @Generativie Artiicial Intelligence in
Scientific Research and Publicat i on2],Aulished byt i es
the Council of Higher Education (Y¥K) in Tg¢grkiy

corporate level and drawn a fundamental ethical framework for academia.

b. Data Asymmetry and the Digital Divide

The process of digitalization does not progress homogeneously across the world. The
guestions "Which data is being digitized?" and "Whose memory is being recorded?" reveal a
global data asymmetry [12]. When societies with limited economic and technological means
are viewed on a global scale, it is observed that two-thirds of the world's population does not
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yet even have access to a telephone, and the concept of the "digital divide" still constitutes a
serious obstacle [1], [14]. As long as their historical and social data are not digitized, the risk
arises that these societies will become "invisible.” Otherwise, digital social sciences will turn
into a limited narrative that tells only the story of "those who can be digitized."

3. The Evolving Role of Universities

a. Redesign of the Curriculum and Methodological Permeability

The training process of Social Scientist 5.0 must begin as early as the undergraduate
level. "Introduction to Digital Humanities" courses to be integrated into the traditional
curriculum should provide students with the competence not only to read data but also to
query it using digital tools. For example, the course titled "Special Topics in History: Digital
History" offered at John Cabot University [6] serves as an example of this situation, albeit a
rare one. At another point, the most critical move for universities is to encourage the possibility
of taking elective courses from Computer Science departments by breaking down
interdisciplinary walls.

b. Strategic Incentives and the Evolution of Funding Mechanisms

The sustainability of the digital transformation depends on institutional and financial
support mechanisms. University administrations and public institutions should allocate special
funds under the heading of oO0Digital Projec
this direction. Indeed, as an institutional response to this necessity, within the scope of the
‘Innovative Solutions Research Projects Support Program in Social and Human Sciences
(3005) [4] carried out under the umbrella of T,
theoretical knowledge into technological outputs by providing budgetary support to original
projects focused on digital humanities.

Conclusion

The concept of "Social Scientist 5.0" addressed in this study is the methodological and
identity-based equivalent of this transformation specifically within the social sciences. Digital
transformation has not only provided a toolset that accelerates the social sciences but has also
constructed a new ground that radically changes the way society, history, and the human being are
understood.

As demonstrated by the study; methods such as GIS, Big Data, Social Network Analysis, and
Text Analysis liberate the social scientist from the labor-intensive process of data and elevate them
to the position of a strategic interpreter/critic of data. In this process, the role undertaken by
universities is of vital importance. We must recognize that universities are now evolving into
dynamic ecosystems that are the heart of hybrid curricula and incentive mechanisms, rather than
serving a function that merely transmits theoretical knowledge. Ultimately, no matter how much
digital tools advance, it is the new generation of social scientists who will preserve the memory of
societies and nations and construct the future with a more holistic perspective.
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SOCIAL SCIENTIST 5.0: DIGITAL TRANSFORMATION IN SOCIAL SCIENCES AND THE ROLE OF
UNIVERSITIES
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Ankara Yildirim Beyazit University

This study examines the paradigm shift in the social sciences and the evolving identity of the
social scientist in the context of the Fifth Industrial Revolution (Industry 5.0) through the concept of
the HASoci al Scienti st Sand effizsiendy-drivan knedel tofh ledustayudt00 ma t i ¢
Industry 5.0 emphasizes humani machine collaboration and ethical values, thereby introducing
new methodological depth to social science research. The study explores the transformative
impact of key digital technologiesd such as Geographic Information Systems (GIS), Social
Network Analysis (SNA), and Al-supported text mining (HTR/OCR)d across disciplines,
conceptualized as t he MfAanatomyo of digital transformatio
reposition space as an active analytical dimension and transform data from static records into
dynamic sources for interpreting relationality and contextual meaning. Beyond technological
advancements, the paper addresses ethical challenges, including algorithmic bias and data
asymmetry, and emphasizes the critical and supervisory role of the Social Scientist 5.0. For the
sustainability of t his transformati on, it argues t hat uni
Transformati on Centerso t hrough interdisciplinal
mechanisms. Ultimately, the study offers a forward-looking framework and practical
recommendations for redefining the identity of the next-generation social scientistd one who
provides meaning, context, and critical insight in an era where technology is increasingly capable
of processing data.

Keywords: Industry 5.0, Social Scientist 5.0, Digital Humanities, Geographic Information
Systems (GIS), Social Network Analysis (SNA), University
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TRANSFORMATKON OF THE SUB-MOOERKNNERAEAPDSE DKGKTAL

ONTOLOGKCAL AND RNKHRCGPOHKCAL ANALYSKS
Fuad Yusif Yusifov
f vusifov@atu.edu.az
Azerbaijan Technological University
The article presents a philosophical analysis of the transformation of human subjectivity
in the context of the postmodern era and the rapidly expanding digital environment. It explores the
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ont ol ogical shi ft in which the classical concept
fragmented fAdigital per sonaodo s h a-jnatilemaboal struciures.r mat i
The study examinestheexi st ent i al tension between fAbeingo an

simulations often overshadow objective reality and may lead to forms of self-alienation. Drawing on
the philosophical perspectives of Martin Heidegger and Immanuel Kant, the research synthesizes
Hei degger 6s critigqgue of technology with Kantds et
problem of free will under conditions of algorithmic determinism. The article argues that the
increasing influence of algorithmic systems and digital platforms challenges traditional notions of
autonomy and personal identity. In conclusion, the author suggests that the restoration of human

agency in the digital age requires the devel opme
humani s m. a fralsewarkh should emphasize ethical responsibility, critical awareness of
technol ogi cal medi ati on, and the establishment of

and virtual identity.
Keywords: postmodern era, digital environment, philosophy of being, transformation of
personality, virtual reality, digital humanism
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Yalta-Pot sdam sazi Ki ni raz eiovok u || naarsit@ntora teByp maj € f2g.r d é
ATruman dobm-riimiame dKeakhap] |l upY208&R®éstvanm aBowet
garkésénda | ombiévms i Vi agdii sy aripdogimhbogah edirdi [1]. S°© z ¢ gne d
doktrina SSEBKalidenolilKtDVgmykaps m ¢ hde ovugnrg dv abdonb
sonra yar aoléxXxaléex gy gesnidon baxélpspdbs enim qgal der dé.
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Britaniyanén Bak nazir.i U bsimis soounda &lenment Ettli)lvb A B K D¢n
prezidenti Franklin Delano Ruzveltlp ( 1 | D¢nyasimgihnarsdnunda Harri T
ATr umen do korspyd godirsn®dsindcEank a ] € eslbrédo xkax éndan 1 ktirak

Allen Welch Dulles (1893-1969) -a mer i kal € pkbk pl v yna t-19@1;ci illbrdp5A3B k

Mprkpzi Kbk f i y y asinin #irdktéoru; Loyal Henderson (189211986) - amer i kal & di p|l
SSRK Ywax éor qKkp,mgoxnos si S ; Den A-1%/%)0 n949-1958¢ 3 ordol |

H. Truman admi ni s btrkatibiivyzdpsiredm d a| @Ok méd Kk syasmr-iikal @or c
Kennan (1904i2005) -t anénmék ameri kal é ptoil nitrmd o § g a rikTaud ar
mbnasénda) bani si

Adi silmm{ipasrielnahvenén sayé - ox adodrediplcaatoh i @&y uq
ol maj a b atkl%dceildoiFKuba P aAkanhéb zamanpéverdnz Jng¢g Degrnwy
m¢ h apsiitdh | sk yar anaiéldo SER&E9 | i der i M. S2022p+ 98- ov (
1991-ci illordp S S Rrifn rohbpori) vbo ABK  prezi dent i Corc Herbért U cC
2018, - 1989-1993-c ¢ priplABk n -c4il prezidenti) ar as @Gamida Mal |
1989-cu i | dek 8By Maalytéan éand &2s é nd apldo edibpnt u e me b soyuna i |
m¢ haoyosbon qoyul du. oymrgsmpn songdyanrsonid isp 1990-c € i | noyab

21-db ATc-D¢zv olidrvin ptdvb k? kotm bak- el ar @ é&reng® rAyn mpda
Pari s Xartiyas ée-giilini onwpliado &kuosiya PrezideftiOB2N.Yeltsin (1931-2007,
1991-1999-cu illordb Rusi ya Feder asi yany@améeret oi e 208 d @ nomni uym ¢, k°
raketlori i n d i BABkuw Avr ogaddakbkmlprii deyi | , bpsyiemi nk ¢yakay
olmayan prazilorinoy °oh d i | miohaybi, T fevralNl992-ciildbVa ki nqt ondan -100 Kk
gorbdb, Mer i | end bpwoh eptAEBrkd aP ryeezrild e mttyerinkimn nozprsitt tutulaa h
Kemp Devid (Kemp Deviddbn bi bpkinlkeemet r aral eda nSite RO ki
séjénacaj é vAaBK (aGQdréec yBeukd B°y ¢k) Rusiya (Boris |
gothamp Rusiya-AB Kk gar k & d wr nokildoésora qoyglu. Lakin 2013-2014-c ¢ prdpl |
Ukrayna b?°hr an éenprofiifiopné méd nob&yoe24 feveal 2022-ci il tarixindp Rusiya
ordusunun Ukraynaya horbitboc av ¢ z¢ m¢easir pdKky act aiSiogougkdi mg h a
t aneénanorbiyseinyia sh gar K eédur maBelelikibp r tl d y aD ¢-némpsiadom dhea r i
sonr a bak]!| ammenikdamgirgnrvbp toh | g k mevzul ar byab awmlka ka.f
Belplikip, m¢ a s i r bpbyan gdandharbi-siyasi prosesior m°® vcud gar Kémur matt
daha da koskinlok d i rokpriyypt b ptbgpokal i pti k apofeoza aparér.
D¢nyada dur maodgmliyin nmunda XX ogrin 50-60c0 illorindo A B k , prbiQ
Avr opalori°vbkYaponi ya ar as etibrdian mymramdlbl akdeér el mas
irplilby ipk pldp edildi. 1951-ci il 8 sentyabr tarixindo San-Fr ansi skoda ( ABk) Y

ke-mik antihitler pRo&kl i irpseadam ymnm | angdévi M¢ q
Yaponiya ilp Qobr b dtrvil ar as endm koziyyotmp rsaorni bgoy d u, Yapon
toz mi n aomblp?i anbsblpbsini ganunilbk d i rSAESIR.K, ¢exosol Polaka vy o qya vi |

imzalamaqgdan imtina etdilor. Onu da geyd edpk ki, mprasimp ¢ i nbo SYSRK noppdnay
heyptloridovbt ol un ma mé kohobi.iso Bumium TayvanaRaPaesd&ladadala

i ddi al aomdn@&Iné nma mam@ ,Saxah vbo Kur i | a r@ntpa 5 8 Ry, z
suverenliyinin geyd edilmbpmpsi idi. San-Fr ansi sk osindbpp gqawenk a Yaponiya &
i k] alé (Ya-poni ya s edvd ¥y mdfgioEntam2npzarot i al t énecialdoi di )
sona -atad4g. piYapbMdi y a 1 D¢opsipdan msggdrarrd b i | k D ¥z ¢ n
Q¢ whor i ni (bu ge¢nofmaly e )2[4ar a4 @ en

1953-c ¢ i avaguwms tAuBbrkozMKok f I yy @3 i nKdar( MKK)bxfig® r d ¢

todbirlor npticosindo 1951-1953-c ¢ prdpl Kr an é n b ak Meshemmopd Md snuxd é g
(1882-1 9 6 7) K romayesim miltildk ds bk m¢ - pglihetdiyi layihoypg °ord e v r i | di (AA
pmbl i yy at @3jlullah Zahidi (18971 1963, 1953-1955-ciillordbKr anén bmpzetdia z i r i
XX y¢zi-killlordp Qorbingo@irial t € n d aprgdmlxaw pekosnr m¢ h ¢ mplondand i s
biidp S¢veyk b°hrané @sS¢ v eSyikn amsi mg i adob-kocrrai | psmeg har |
kimi dbo t anénér .p tagim A b d ®mDd | vy ymy & x uvd b a ¥ &z Ot Dk i mi
gal mekdéad .klnigdlbo éndan i 19 5 bdomaavdaméedom hooqmi N m¢magqi K
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noticosindb Mi si r i n b ak nazir.i c b drihdo Mia s i rotinid nxbaty K k a
statusunu tpsdiglbompyp nail oldu. Bu hadisplprin fonunda 1955-c i i 24 f edor al a
Bey¢ht Bni yap T A Bdn ypwob b ¢ spgY aixl éongdokMprkpz i M¢pqgTakvki il | at é

(CENTO, The Central Treaty Organization, i Ba ] d a d - iRgaThe Baghdad Pact, - kimi dp
tanéner) yar adel da.iib gpddr semu yalban 1B&9dad ragakt é
Paki st amypBP yri,kKi yBr bphata edirdy a n é

XX psrin 50-ci illorindp Y a x éomgqdokb a kK v er mi kK bpgsastkmgayd & | old@mrdvi s
biri do 1958-c i i i yo Kraaygé neernd ulsdu nn greiner Q& € € re®68,;, ( 1 K1
1958-1963-c ¢, prdblKr agén BaokM¢maazNiarzii r v ) bak-él@ed°npelt diy
- evr iptlcosikdbo Ha Kk ipbmi monar xi y al®9sBndewimogsi 9 2 mu k de68-ci 19 3
illordb Kr aga h°kmranl erq s$lmanlkn Hs @ n uomdpsi || Seyfoh §1935-

1958, 1939-1958-ciillordb Kr a q kosiablyé)x €ani la ddiikdmrlied ¢irl¢ | d ¢ .

XX psrin 50-ci illorindp Avropada da ciddi ictimai-siyasi vb sosial-mpdpni doy i K brk | i k |
spbpb olan hadisplor bak vercig¢ diil. dlOtSyladb Fr aly € & & nrila®ya,¢ k B
ABKk, Ktaliya, Kanada, Bel -DiAKFER, nkpodelbrainndii ny ai, mzLaslka
Pari s ospilp&FRivb Avstriyada bisenjgaylldu(1855)i BaiNATO-y a ¢ z v
d © otlbrin birgp gpr apseas énda Al mani ya FedeNAEQ-ya daxilFokenagp u bl i
é- ¢k tif ollkld,e . Mlehani ya Feder ati v Rodpd (Bundesverk as € n ¢
1955-ci ildb NATO bl okuna & ZV oobnd in. aBuwWrewnmc a haAdimani y
Respubl i bragié nfwnmr &kp a d a k rinsnogsni das idalea da gorginlok ohi . -cil 957
ildb At o m En e Beynslxalg Agentlik (ing. International Atomic Energy Agency, IAEA)
yaradel de. Bu g¢n agentliyin bohxindoyeiflpe i r AvBur igy
180 pRintkms i | ol undubkkui han&EAa bhazéerda argentinal é
Qrossi (1961) rohborlik edir [3].

XX pbsrin 50-ci illorindb Avr op ada pbrbmnk Bmiiehadisplordon biri do Be ki nc i
Fransa Respublak&sagan (Mmér @p alleil quaes é dtamsak dur .
Respubl idkkekas & aomgiddenr(frabGuer r e d- 18349%2-di dlordp, o vaxt
c Icozairdpk i Fr a nsnmipkp hrfi ksotimdpn s iy a sqillik tohphb®don y e r Iblbrin g ¢ v v
csyanésci 1962 nia Franganilo A Bz ai r ar asreaard aEvwiag rbsaibs qa v i
sona -pdtyd 8962vciildbc Ipz ai rptd?° wli ymgdik bldoneids sonra hakimiyyptp
gblpn kar | Ander e J 0 z¥070, 1859-196Q-guU illordp( Er&n8a0 prezidenti)
torofindon g u r u |l Kubige#d, 2015).(

1950-ciillordbi Qér mézé qor xuom(od7ii X5 h)c i A SE wmog, ymkkhsa r i
hoddpo - at dé. BABldavrgkeni K antpatsavenbonbk at € v ABk sena
Cozef R. Makkartinin (1908-1957, - AB k Kongresinin Respubli ka-él
senat or u) p&dMakkdrtiizmo (D aamttam ekikanm phwat-rulsyyplorov q a r K €
repressiyalarla plampt d ar ) adl andér el de. ph Madck&klamd g adsiloe dIP:
AfRozenberq i ki Opori(JdiBskRozenbergmu A91& 1933 vbD onun hoy at Yy ol dak
Ethel Qringlass-Rozenbergin - 1915-1 9 53 -$S5cBHKslug etmploriilbb aj | € i t toi ham
onl ar &én epdijadn6ledi | m

1952-ciildbB° y ¢ k Br i tmilkdpfpa | & a amxidilgavh énén s épmij éneé |
il, h om- i ni ndayEBKS Rddt er mobgwmbal ar @énén s é maji raifdla-k t ut
1952-ci ildb ABlida ken- ipridzi derindb Dag Dévid [Eyzenhauer (18907 1969,
Respubli ka-¢él ar -@arBidymrseezitdoBehdt&NBk s e --ciillydnvar 1957
a y é n-dmtariXindo Konqgresdpk i son -éxéekeéenda Duayt Eyzenhaue
Ki mi tanénaot »paroigceia m&inymienl adno ket trog in.koyode hg 9 ryacé ol
vD hprbi tbc a vpg, apbruz galan istpbnilbn Dlylar dem ¢ -a;, hm ¢AtBadpi bilordi.
Eyzenhauerd okt ri nasénda ABIlohlpgsk nii d xgtsiuss o\getytnedi r d
fonunda isb s ¢ptip si | ahl anma prosesi daha daciildn8&8RKIi v
gitolor ar as & babrlii s4 & rka grdaakne €ikildp-iSDrABIk, eyh5@8ikeylil eDd¢n
m ¢, h aosindbn sonra corpyan edpn global prosesipr ay okédon gmayi k et dirir |
g ¢ mmg ¢ artan global gorginliyin ps a s plbphmé omzaman o boypuokbmu K Vv
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got i ri |l mikdir. Bu b armyanmedom rhadisptpra mokoebrad zsdheag , conwvp har i b
m¢ namii key as éobedivo @y i, ®Zm ol duj u aydeén ol ur .

Nbticb. M¢ as i r d¢nymuwzama gy atxae&rni xv ¢ - Hmboosndd i & m gKifim kKK v
yaradel mée k p gldthal -yg€osiyhsot iins mar aglpaedénn a- oxxildum s ayda
geosiyasisxemlpor m° vcuddur . Loagk¢i co siyasriradd gapan boz nd x al gl ar d
domntlbr i ni n «k &1l pbal gtmekdph a b® y &@ n qogoan-1éarréern vh a z épioidma d € q | &
m¢ v af ipy iprkebnbyp - a |l & k € r dhalorin notiBolori m gpdor acé o | s a pyypa , me¢,
mpbnada bphrplidir vb tarixi pdalptsizliyp mpr u z gal me k wmygh q |¢arpdisamvm ¢,
yarader . B¢t ¢ n  bnuinnlianr ol fidngenxyd & kodkarpidoadon vqur ul duj un
negmayi kK et diri morkbosBuw zs tyreurkitnuirmhsoddhng ey ilmmis,simas éné
d ¢ komini vb psas mpgspdiprini dpq i g bDyypg edir. Lakin psrlor przindb c €z &1l an dg¢n
layihbos i ni n k o nodalotdbna r @€ na @, b¢t jonvp aoca dl éxgaslegvl ar én i
toroqqisinpb, birliyinp, x oxtkyimp, gplpcpyinp pngpllor y ar a d a-lm e ssaby ssgamlar m

var . On | aommin msasnnawpbyk regional vb q | o b al mi gyasda qgar kéd:
¢ - ¢ N haz érogoa vbormdékli siyasi ydrokptlprin mprkpz i ol ar a oliklm enbluanr . Be
ol ur ki, cokymbvbmgh i mos$ o$ iepkmad s ke kotl laph | @sk ¢zI1 h &,0 , A tA
d¢nya nbidgeeéedti gaasnl ayékl ar @& daha plgbeediri Kk el mi  ar a
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CALLS FOR PEACE AND SECURITY IN THE MODERN WORLD: NEW WORLD ORDER
AND GEOPOLITICS
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The article examines the emergence of new centres of international tension in the context of
global political processes that took place in the United States and Western Europe during the
1950si 1960s. Particular attention is paid to the formation of two opposing political and ideological
systems led by the United States and the Soviet Union, whose rivalry significantly shaped the
geopolitical landscape of the second half of the twentieth century. This confrontation, widely
associated with the dynamics of the Cold War, led to the intensification of global political tensions
and the emergence of various regional conflicts. The study also considers the relevance of these
historical processes to contemporary international relations. It focuses on analyzing the underlying
causes of global conflicts and identifying mechanisms that can contribute to strengthening
international security and stability. Special attention is given to the search for effective approaches
aimed at maintaining global peace and preventing new geopolitical confrontations. The article
concludes that understanding the historical foundations of geopolitical rivalry is essential for
developing strategies that support international cooperation and the formation of a more balanced
global order. Keywords: geopolitics, global politics, new world order, war, peace
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REVOLUTION: A COMPARATIVE STUDY OF THE BOOK OF DEDE KORKUT AND KOREAN
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1. Introduction

The Fifth Industrial Revolution represents a paradigm shift from technology-driven
progress to a more balanced model that integrates human values, ethics, and cultural identity
into innovation processes [8]. Universities, as key actors in this transformation, are
increasingly expected to bridge science, technology, and the humanities.

In this context, literary heritaged such as The Book of Dede Korkutd offers valuable
insights into shared human experiences, ethical frameworks, and intercultural connections [5].
This paper explores how such narratives can contribute to humanities-driven innovation.

2. Comparative Cultural Analysis

The analysis focuses on key narrative motifs found in both Azerbaijani and Korean
traditions:

Animal-Raised Child Motif:

Present in the story of Basat and mirrored in Korean tales of children raised by tigers,
symbolizing resilience and identity formation [4].

Heavenly Maiden Narrative:

The interaction between humans and celestial beings in both traditions reflects universal
themes of desire, morality, and separation [5].

Hybrid and Supernatural Beings:

Figures such aesyedimenstergparallel Kavearegoblins (dokkaebi), representing
liminality and transformation [6].

Heroic Archetypes:

Basatandthe Korean fiBaby General 06 embody extraordinary
constrained by societal or cosmic forces [2].

These parallels suggest a shared mythological structure that extends beyond
regional boundaries.

3. Humanities Integration in the Fifth Industrial Revolution

In the era of advanced technologies such as artificial intelligence and big data, cultural
narratives can serve as:

Data Sources for Digital Humanities:

Epics and folktales provide structured narrative data for Al training and storytelling systems [3].

Ethical Frameworks:

Mythological narratives encode moral values that can inform Al ethics and human-centered
design [7].

Intercultural Education Tools:

Comparative literature fosters global understanding, essential in a technologically
interconnected world [6].

Innovation Inspiration:

Traditional stories inspire creative industries such as gaming, virtual reality, and digital
storytelling [7].

4. Rethinking Cultural Frameworks

The study critiques the conventional regional limitations of East Asian Studies, arguing
that such frameworks overlook historical cultural interactions across Eurasia [6].
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By connecting Azerbaijani and Korean traditions, this research proposes a more dynamic
and network-based understanding of cultural historyd aligned with the interdisciplinary nature
of the Fifth Industrial Revolution.

5. Implications for Universities
Universities play a crucial role in integrating humanities into technological advancement by:

Promoting interdisciplinary research between literature and technology [8]

Developing digital archives of cultural heritage [3]

Encouraging cross-cultural academic collaboration [6]

Embedding ethical and cultural perspectives into STEM education [7]

Such approaches directly support the goals of human-centered innovation.

6. Conclusion

This study demonstrates that the comparative analysis of Azerbaijani and Korean
narrative traditions offers valuable insights for the Fifth Industrial Revolution. By integrating
humanities into technological and academic frameworks, universities can foster more
inclusive, ethical, and culturally aware innovation systems.

Epic literature, far from being merely historical artifacts, serves as a dynamic resource for
shaping the futured bridging past cultural wisdom with emerging technological possibilities [5].
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The transition toward the Fifth Industrial Revolution emphasizes human-centered

innovation, ethical responsibility, and the integration of technology with cultural and social
values (Schwab, 2021). Within this context, the humanities play a critical role in preserving
identity, fostering intercultural dialogue, and shaping inclusive futures. This paper examines
the cultural and narrative parallels between Azerbaijani and Korean traditions through a
comparative analysis of The Book of Dede Korkut and Korean folktales, positioning these
shared mythological structures within the broader discourse of humanities integration in the
Fifth Industrial Revolution.

By analyzing recurring motifsd such as animal-raised children, supernatural unions, and
heroic archetypesd the study reveals deep intercultural connections that transcend geographic
boundaries (Dundes, 1997; Eliade, 1963). These narrative similarities are interpreted not only
as literary phenomena but also as cultural data that can inform digital humanities, artificial
intelligence ethics, and intercultural education (Berry, 2012).
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Furthermore, the paper challenges the limitations of traditional East Asian Studies by
proposing a transregional perspective that connects Korean cultural development with wider
Eurasian traditions, including Azerbaijani epic heritage (Lee, 2003). Ultimately, the study
argues that epic literature and folklore can contribute to the development of culturally aware
technologies, interdisciplinary education models, and global cooperation strategies-key pillars
of the Fifth Industrial Revolution.

Keywords: Fifth Industrial Revolution, digital humanities, Azerbaijani epics, Korean
folklore, intercultural connectivity, human-centered innovation
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Qar abaj mDsSDI| DS Copnubi Qaf qaz regionunun
m¢naqi Kbl bprindon nbiinf i B? kIl prBu yparlonbélze XX DSTrin
hadi splborl b mbphdudl akmeéer , daha dor i n[7, 6.85r18]x i , e
Problemin yaranma sbbbobl borini anl amaqgqg ¢-¢n reg
Kbpkil dpbp t podhélri.]l ol unmal é

Qar abaj b°l gpsi tari xbpn Azbrbaycan d°vipbptlor

azbprbaycanl e D fla $.2141 22Q.kXavméelkld Eéosr dpb Qar abaj xanl
regionun siyasi Dhpomiyij2pst3didd]. X xXhasdainmadiv e Biné by
én

i mperiyasén regionu i kjal et mbsindbon sonra d
ver mi kdicrg. iU81GB¢l ¢s-tiani vb TdBRBDN- ay m¢qgavil bl
phalinin Kran vb Osmanl é& pbrazilloe-inrdigbhsdQiddliarb aj a

Bu proses regionda etnik balansén dbyi KmbDsSi nbD
zpmi n yarf6s66id®.déer

Rusiya imperiyasé regionda m°vqgeyini gécl bn
etmi kdir. Er mbpngl mohxil i mbn okhPaga m¢egpyybpn i mt iy
sosial-i gt i sadi gbpr g[b,8.60i6p)i XKt smérd&8oNnu vD XX DSTI
veron -w@azmbpbhiaycanl é g a rikled, uleu8-adRx ke & i(111900r5) bu S

nNbpticbosqgi ykipmi f6n 6.88ir9b5]1 B u hadi spbol br ki xal g ar a
dorinlbokmbpsinbp sbpbbob ol mukdur .

1923-c¢ il dp Dajl éq Qarabaj Muxtar Vilaybtinin
saxl anél masé m¢naqi kbnin gbplpopéebdk ordbnk dfirgsmna otl mn:
1201 125]. Sov et haki mi yypti mi | | i MmDsSDI DIl Dr i f or mal
dondurul muk vbziyybptdbp saxl amékder . Er mopni D hal
birl okdiril mpsi t ol mrbiir i Kip, -Erxelkxl eent mpsvetgo°d&tvr
m° vcud o I[4rsulB0d1B5].

XX Dsrdpo mi || i i deol ogiyal ar én gécl pnmbpsi
m¢hegm rol oynaméxkdeér . Er mpni millot-iliyi V D
i ddinael agr¢ec | b p3ds.77i@d]. E@ in i zamanda, Qarabaj azbrbay
mbpdpni baxémdan méhegm DpDhbomi yyobpt kbpshb edir . B u
kompromis yolu il b hpollini -btinlbokdirmi[Rib, onun
s.55i 60].

1980-c i il I brin shon | bBaendveer BBRK I yasi prosesl b
yenidon aktiv fazayailka-bpi rbmikd caiyra.n h®R&8 spl bpr qgé s
m¢naqi Kby b {4esw160i 1700iSkSARKE n daj €l mmaare hdloi nyiayryap t k
silahl é& qgarkédur mal arén geni kKl bonmbsinbp sbbbb ol
humanitar vD siyasi problemlbr-cyarapom@gowdovp taw
sil ahl é toqgqgqukmal arl a y DinK d [9mn §.02420]. Az pridadycaml ié
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Qarabajda daxi | ol maql a onun ptrafeéndake DI az
mbcburiyybptindbp qgqal mékdél ar .

Qarabaj m¢gnagqi KDSI beynbpl xal g m¢gnasi bptl pr s
strateji Dhemeyybtiresursl arée b°yg¢k [7dS 200i210). or i n
BMT Tbohl ¢kbpsizli k Kkurasénén quuI et diyi gpt n.
beynbpl xal q sbpviyypbpdbp taneéndEé[floesn2e5.takhpol Kanionvag
mar aql aréeénén togqukmaseé problemin uzun m¢gddpt h

NptiEtoi barée il b dembk ol ar Ki, Qar abaj mbD s D |
xarakter dakéyeéer Tari xi proseslobr, dleplogiyglar a f | k
bu m¢naqi kbpnin formal akmal3,s8n2801255.Pa 0 bl @elmi oy hamé |
hom tari xi, hom dbp m¢gasir geosiyasi amil |l brin
ol duqca vacib i-ddg . i 121020dov by &2r0mBméakt bAyobobagtkgn:
yéz i lbp yaxén idiki davam edbpn mbspbpl bni hol | et
olundu vbp mobsbplb ©°z hbollini Qarabajén bsl sahib
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THE ORIGINS OF THE KARABAKH ISSUE: A HISTORICAL AND POLITICAL ANALYSIS
Shahmar Umud Hasanov
sahmar5377@mail.ru
Azerbaijan Technological University

The Karabakh issue is a complex conflict shaped by historical, demographic, and political
factors. Its origins can be traced to the demographic changes of the 19th century, associated with
the incorporation of the region into the Russian Empire and the resettlement of Armenian
populations in Karabakh. In subsequent periods, ethnic tensions and the establishment of the
Nagorno-Karabakh Autonomous Oblast during the Soviet era further deepened the problem.

In the 20th century, the rise of national ideologies and competing territorial claims intensified
the conflict, and from 1988 it escalated into open armed confrontation. The collapse of the Soviet
Union accelerated this process and led to a prolonged war. The conflict has also occupied an
important place in the system of international relations; however, the clash of interests among
external powers has complicated its resolution.

Overall, the Karabakh issue is a multifaceted conflict that can only be fully understood
through the combined analysis of historical, political, and geopolitical factors.

Keywords: Karabakh issue, historical causes, demographic changes, ethnic conflict,
national ideology, Soviet policy, armed conflict, geopolitical factors
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VIRTUAL JOURNEYS INTO ETHNIC ENVIRONMENTS: USING VR
FOR EMPATHY AND CULTURAL ENRICHMENT
Sultanova Sh.K., Senior Lecturer,
sultanova 62@mail.ru
Kyzylorda Bolashak University
Republic of Kazakhstan, Kyzylorda
This paper explores the application of Virtual Reality (VR) technology as an innovative tool
for fostering empathy and cultural competence in multicultural education. Unlike traditional
instructional approaches, VR creates a strong sense of presence and embodiment, enabling
l earners to experience and engage with different
another environment. The study analyzes various pedagogical scenarios, identifies potential risks,
and presents case studies from Canada and Kazakhstan. In particular, the Kazakh experience of
Adigital yurtso illustrates a successful integrat
The findings suggest that VR can serve as an effective bridge toward authentic intercultural
dialogue and deeper cultural understanding.
Keywords: Virtual Reality (VR), multicultural education, empathy, ethnic environment,
presence, embodiment, digital yurt, Kazakhstan
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Renessans haqqénda vy¢zlorl o, bpl kb minloborl b
et mbp k -ngéenykr¢ind ¢ r . Biz m¢bahisbp edbopn torofloborin bt
dol il l borilna ki-fegy mtmamnocboyi k.

Renessanseén cmumbbpkDriliyini gobul edbpn V D
mevcudl uj unu i sbat edbn rus alimlori araseénda
adl aréeneé - Dk mp k i stordi k. kbprq RenessyynstélneE n
renessansé d¢gnya mbpdbniyybptinbp xas ganunauyjun
K.S.Braginskinin arakdér mal aréna i1istinad et mbk
ki, b¢eten Azbpbrbaycan al i mlori eyni mevgedbpn - éx

Etirafyie&tnkoil,i son vaxtl arda, pdobiyyat tari x
fikirlbp rastlakdeéqg. Tahirbo Mpbmmbpdova elb sayeér
Azbpr baycan mbpdponi yybptinbo totbig et mpKk onu cél
sprnkpatr | éqg keyf éyypbtlorinin °yrponilmbsinbp mane- i |
naminp Kkbraqi, o c¢mlbpdbpn Azbrbaycane, bbopkbpr m D
Ax e, he- kbps renessans i stilahéne VD Az pr ba
°cz¢é¢nbDmbxsuslugq axtarékénén vacibliyini danmer .
goptiron Azpbrbaycan alimlbrindon ilk n°®vbbdbp A.
edbopcboyi k.

kbprq Renessanséné gpobul et momy ton VAD/ r O pagas an
sayanl ar arasénda L. M. Batkinin, L.Eydlinin vbp V
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Qeyd edbok ki, hor i ki torofdon m¢gol lifloborin
mbgsbdi miz méPvzuya aid b¢gtegn tmodagi gregtblaahriés pmh at
vD mbontiqgini g°stbormbkdir.

H. K. Konrad ©°z¢npombxsus dbgqgiqliklpo bildirir I
hal gasédeéer . Ahumamkzim©oVve ¢digr-plik meyarl aréné |
é¢-¢n meghegm saynerKt aBu yaamp ¢in Renessansl|l ar é mg
,2ZDb =-éxarel eéer. ¥z torpofimizdon deypb biloborik ki
yaxud, mé¢h¢e¢m ol sa bel b, bu i ki meyarl a mbphdudl .
sayeéelar bki , yetori gopdpbr dol il Il br tapéel sén. Re
b¢t¢egn vardiCantllparig xal gl arée birl bokdirbon Kkifaybpt e
dpo bol kb bundan doj ur . S°hbot hpopl pankigedvaciWb
N. K. Konradén arakdeérmal aré mbphz bu baxémdan bphr
proseslbrin vahid xarakterini gostormbpkdir. O
tarixindbo hborbosinin °z "Kntlbatda-bpen&e'rToa- &lam
yeni dbpn anl amaqda deyi |l . S°hbot daha b°yg¢k m
anl akél maséndan, o -ajé meydana gbtirbon vbD tar
nbphaynobt : bol | i xal gl ar &én utndruigdiamrdommd,ano v Dajbéun a
tari xi ndbpki ganunauyjunluql ardan gedir™". G°ordg¢g)
"renessansé"ne kDKf tbpbkbbb¢gseéendbpn, mi || i "rene
"kbprq Renessanseée” Dl eyhdmlr Araés?ypkpwiaxltorb.u Sothl
phomiyypbtindbn gedir.

A.F.Losevin "Estetika Vozrojdenya" DsDTr i bu |
biridir. Yer i gpl mi kkbpn, A.F.Losevin bakga monoa
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foprdin oyanékéné ayréca vurjulayeéer. Tari xi pro
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artistizmlpo tosdigloyirlor. Knsanén i mkaandaa ger
tbpzah¢gr edpop bilbor, amma bbokbdbr tarixi i-¢én bu, u
basmék b¢ten xalglara mbxsusdur . A. F.Losev mbph
bakga, i eyopa Renessansl arénén bpyagosani XigAsh DEK
a-@er. Bu mbpnada alim g°storir ki, Avropa Renes
arasénda u-urum yoxdur (Avropa Renessansénén n
garké qoysalar Dbel bp) v pbbpbzuo nmbpxdepyniiy ydoptrlipnr tne¢lxltoorl
A. F. Losev geyd edir Ki, renessans devr ¢gnegn €
coroyanl arl a S é X bajl éedeér . Hpo mi n coropyanl ar sa
-uljalanméxkder . Belpomloislkelsp ni ml mhvewdlamglnu g° st
prosesin varl ej éeneé tbosdiq el bpyir. Dempbpl i yiKk k
kontekstindb el b renessans esteti kaseéna X¢éSUus
probl emloborini vurjuhapeonoMbppzobhemh ebb i ncb
ini kas ¢mummbdbni tobcecbsse¢egmegneg begten doljunl uju

Z. Quluzadp demikdir: AYunanl ar Qo dXIm Smgrqgliprh
yunanl areé dir-pldiro.

THE RENAISSANCE IS A UNIVERSAL HUMAN PHENOMENON
S¢spbnbbor cspd gézé Mbpmmbdova
ulviyab@list.ru
Azpbprbaycan Texnologiya Universitet:i

Hundreds, perhaps thousands, of works have been written on the Renaissance, making
it impossible to cover them all within the scope of this study. Therefore, this paper focuses on
selecting the most significant conceptual perspectives of the opposing scholarly positions and
presenting their key arguments.
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Among Russian scholars who have emphasized the universality of the Renaissance and,
in this context, argued for the existence of an Eastern Renaissance, particular attention should
be given to Nikolai I. Konrad and Alexei F. Losev.

Keywords: Renaissance, Eastern Renaissance, Russian scholarship, conceptual

approaches, historiography
WD

Rc Qc MSAL KkG! ZAR M! HKTDc AZcRBAYCAN DKLKNKN ET
MULTKKULTURAL DKME@D KEWXNOL OGKYASI KLc YANAK
Zpmi nbo RDsul gézée Novruzova
zeminenovruzova@mail.ru
A z D rybaa Texnologya Universiteti
Rbpgpbmsal Transformasiya (m¢gasir d°vrdbp yer
nbpticbpsindbp c¢cbmiyynbptin, iqgtisadiyyatén vVvD i KQgg¢
bununl a yanakeé yeni cnNsi yyopenif okomanhuarriéknaésni yyaa r Paa
(rpgpbmsal m¢hitdbp cnsi yXyXxolt i msryienni t egxanyod aoljar €)
kommuni kasiyané obnbnbpvi kajéez ¢zoprindpopkipombkt ul
korporativ mesfemdcd¢erminhsi arokipd@as i) alkekdb mi kdir. B
i Kge¢zar vD akademiKk kommuni kasiya kontekstindp
nor mal aréenén h¢gdudl aréné akaraq yeni yanakmal ar
Rpgbmsal i Kge¢zar m¢hitdo dil hpom mplimicnat é€n
éséder . Lakin multikultural m¢ehitdop bu p
mal i k toropf m¢egabil Il pri il b Azbrbaycan
I m¢ehitin gpotirdiyi rbgetmislaét "et ( kp ymiso yg
re il b sintez olunmal éedér. Rpgbomsal tra
i n formal akmasé ikKg¢zar ¢nsipypotin dil s
M¢xtol if mbpdponi yyptl ondmomgyracupbnt f bogmial ad e
di al hbpssas mbpgamlarén vb | inMvsskbk, tphk:e
i mbpdboni yyotl ordp rphsiyybmay damr dihltiimie
a bu nomamsél-ramiohviigodouynpr Il prin komMuni kas
tur al m¢hitdop Azbrbaycan dilindbp i Kg¢z
€ ¢- qrupda tosnif etmbk ol ar:
A) M¢iracibpt formalaré vb i yerarxiya
Azbprbaycan diddmmd® oivwo zloi kvlbpor i nin i kKl onmbsi,
ixanémo Ki mi m¢raci bt f ormal ar & ymikoljé funksigar a mma -
dakéyér. Qopr b mbpdboni yybptindbn gbl bn "horizon
boprabbor h¢gquqglkupr gnmnompoedoniiylypot i nin "vertikal™ (ho
roqomsal m¢hitdpop togquka bilobor. Mpbsbl bpn, xaric
soyuql uq", hpddi ndbpn artéq sbDmi mi m¢raci bptoi i s
B)Br baka vbpD dolayé ifadbp torzi
Kkge¢zar yazékmal arda Azbrbaycan dilinbp xas
i fadoplbor, y¢ksbpk kontekstli mbpdbpbni yybpt n¢gmunpbsi
V D ya Al man) mbD d D n imyywo/tylomr 94§ -t ¢gm D g eRyprgip ms a | me |
mbphdudi yybpti ol duj undan, fikrin hom eti k -obDr-i
edi |l mpsi bacareéje °n plana -éxeéer.
C) Emosiyal ar é roqomsal i fadbosi : emoj i VD pL
Rpgbmsal m¢ hit j est vippb rmivnpi kdaul rajrué ni Kyaerrpi Inoir i
VD rDE@igzar ¢ sl u emojilbrin istifadbp sbrhpbpd
S

D
da

S-¢h nida i kKarbp nin -oxluju Atbzyi qo, sual i

Kmalk ai dé

59 9 00

O C S0 oa

sbomi mi yypot vbcdaestlkuagi gygotbud ikggezaspy

arteq i stdifdadlip meegeryasi bot , b ak bar ma

mpmnunl uq, razeéel éq ki mi anl akélsa da
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gal masé&,e var ki mi anl akél sa da, mamlg iy y wint u ka |\
torpdde¢gd ki mi VD S. anl akéla bilobr.

Knnovativ {MetoddCGhse-sKaiydy ) texmasgli ogisyavetodri s,
hpyat probl emlborini nNDEmRAi Kbirlai k|l pydrmadan| akelyé
metodudur [6]. NDzDr i bilikloborin pKeginetodkbany ae f-feevkrtiilvmpaslic
met od tol bobbni passiv dinlbyicidbon aktiv gbraryv
Keys N¢gmunbpsi: "Virtual Yanl ék Anl akél ma
Situasiya:Azpbpwyltanda fpbpaliyybpt g°stbobrbon transmil .
i I b xari ci me n epcoe-rti vaarsaistépnsdial b E m¢ bahi sp y al

iptdpo "H°rmbptl i [ Ad]" bvbzinbp birbaka adl a
sizl ilk ekdiimi. oXoabru c i torpof dack i S D rosmiyy
r Veril bn situasiyaya uyjun ol araq tbpolobb

o Q.

Bmlmxﬂ—:
5 OO

[
t
¢
z et mbk, Azpbprbaycan dilinin i Kg¢zar etik
é | ortao kommuni kasiya modelini yazmagq, r
gl a mesajé redaktp etmbpk tapkérél ér
Topdgigatén bpbpsas gbnapbtlbrini akajeéed € ki mi
A Virtualr estdiilna tomsi |l -i si: Rpgméeéns a K lo mmmu d
¢slub yal néz fordi ScNsi yynbt vasi tbsi deyi |,
mbpdpbpniyybtini tomsil edbpn Arbgobomsal vizit kar
A Knter aktivlik -meot ccd mud lymlsp lymr o Kreg&lan,i Kk m
iz zonada sbDhyv et mpKk V D hbomin sbphvl
tural dialogda empatiya hissinin inki
A Knkl ¢ziv Azprbaycan dili: Kkge¢zar Azbpr bay
ol araq - ewi kv,D iunnkilvéezr s al ¢nhsiyybnot formal ar éna
beynbpl xalg kommuni kasiya m¢ghitindbp ngfuzunun
Topdqgi gat gestorir ki, rogbpms al transf or ma
nor mal ar @énén g o r-mentnoadsuén vtobt Ke g $ mul ti kultura
inki kaféna vb mbdbpniyybptlbrarasé ¢nsiyybptin
verir.

D S Q.D'B
—0 S5
DN~ I

a k
b_

Yekun olaraq, mul ti kultur al tbphsildbp innovativ t
tomi nat é i | pombidomi dj | ibru, tchdr i si ndbp yanakma
m¢asirl pkmpmetdod . v&eiytspsi | b todris olunan i Kg
gopl bpcobyin global ik bazarénda rbpgabbtpbdavaml é

cDcBKYYAT
1.Abdul | aZ e018. Azbpr brmay da | i mpdbopni yynbpti VD. | KQg,
Balkd:m vb tobohsil.
2.Vpol i xam2®21)F.. " Rpgbmsal m¢hitdp neti ket qayd
mbp s Dl pOiolr ivip. cdpbp hNoyysa45-52.ur nal é
3. Mbpmmbpdov, A. , & (ROGonmo d evvp,l inkli.l t i kul tural i zm:
aspekt Bake: M¢itbrci m.

4. Castells,M.(2010).The Rise of the Network Society ( Rbp g b ms a | comi yybptin
Oxford: Wiley-Blackwell.

5. Hofstede, G. (2001). Culture’'s Consequences: Comparing Values, Behaviors,
Institutions and Organizations Across Nations. Thousand Oaks: Sage Publications.

(Mul ti kul tur al-axdjad okgo nwtpe kystklsibkmbpdboni yybotl br
6. Yin, R. K. (2017). Case Study Research and Applications: Design and Methods. Los
Angeles: Sage. (Keyss-met od met odol ogi yasé ¢-¢n).

217



Fmummi || Lider Heydbpr cliyevin anadan ol maséneén
iBeki moaye i ngqgi |l aibu@ineasitedlmrjirnu r ol u, bpink@nEaroé % ausunda
Beynbl x a-PrgktiEHonfrans

ETHKCAL NORMS OF THE AZERBAKJANK LANGUAGE AN
DKALOGUE KN THE DKGKTAL BUSKNESS ENVKRONMENT: AN
CASE-STUDY METHOD
Zamina Rasul Novruzova
zeminenovruzova@mail.ru
Azerbaijan University of Technology
The article examines the issues of teaching the business style and ethical norms of the
Azerbaijani language in the context of digital transformation. Particular attention is paid to the
linguistic barriers that arise during digital communication in a multicultural work environment. The
study analyses how these challenges affect professional interaction and the effectiveness of
communication in modern organizations. To address these issues, the article proposes the use of
innovative pedagogical approaches, particularly the case-study method, as an effective tool for
developing practical communication skills and ethical awareness. The author emphasizes that
digital ethics extends beyond the correct use of grammatical structures and represents an
important element of intercultural dialogue and professional communication. In this regard, the
integration of digital communication practices and ethical standards into language education
contributes to the development o f studentso professional Comp e
communication skills.
Keywords: multiculturalism, digital communication, Azerbaijani language, business ethics,
case-study method, innovative education
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DKSTOPKK ¢cDcBKYYATDA Cc MKYYCARKWZM, F cTEDX:N OTL @TGALYKAT
Vc GcLcCcK PROQNOZLARI
Mbpt anbpt El dar gézé Mustafayeva
mustafayeva20091214@mail.ru
Azbprbaycan Texnologiya Universitetd:i
Di stopiya s%°z¢gnegn RdYysK @ piysu,n ax'bogbhs'c)yednp Kis® zI| pr i

olub "arzuolunmaz, pisyer"de mo k di r . Di stopi k bpsbprlbor hobom qor
0¢éz24gé Ki midir. Bu janrda yazél méecx Dsbprl bprdpo 8
arxaséndake gar aralréqr etformd folrgr ,t etxotod loij ti tiranl
arakder el ér . Di stopiya, sadp dildpop despbk, "i dea
el b formaséedér ki, orada qorxu, tbzyiq, total:@i
Utopi ya ("ol mayan yer" VD ya "yaxkeée yer") hor K
edirsbo, di stopiya hpomin m¢gkommbplliybp -atmaq ¢ -
tongi d edir. Ut opiya vbpD distopiya bisrpkme dudtloépni yi
i nsanén connbot arzusudur , di stopi ya i SD hpomi
cohonnomdir.

XVI psrdp Tomas Mor torbpfindbn iropli s¢é¢r ¢l bn
pdal opti n, boprabor !l iyin vobcobosmilyhyepnt harkznu ssuédrudre.y ¢L ail
i deal én tophl ¢kpl i torofl orini 2D -éxareéer. Hb
XoKbbDXxt Il iyl é - én hor kDs k°n¢ll ¢ razel éeja gbpl s
alténda fobordi azd&n&qgl.arDigonr| a polbpdmmna utopi ya
X1 dmbpt edbon bir alobtdirspo, di stopiyada d°vl bt
gorumaqg ¢-¢hnh xalqgée qor xu, toblij]at vD mani puly
Hom-i npink ud gk ¢ ncodbp texnologiya insané bpmbkdbn
nembptdir. Di stopi k bsbprlbprdbp i sbp texnologiya hr
ekranlar) vbp ya insan duyjularéné korbakdgpohnchb
prognozu deyil, hom dbp d°vr¢n siyasi vD sosi al
oxucuya xateéerlader ki, m¢tl bog nizam vbp hbpoddi ndi
i |l b nopticolobonir. Belbolikl b, pityog@ i wadami"rtopremmin'Dd t
"cohonnombp" -evrilpbp bilbcbyinin fbplsbpfi vbD bdbb
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a bir-bjeanoryb&ramnmaméeddar . Hor bir f DI
anma «kbrtlobori, KDraiti MllaXrl dXé rp.s rB ub rtdo
l obrp satirik cavabl ar ki mi XXororsarliank i

gder di . Vb bunun da °zomsaypyeblogil alaen
akmmaneén insanépxwrz °etl maob€eind@orfusnal a

(bu g¢ davam etmbpkdpdir!). Texnol oj i t br bpqg«

insanl ar °l d¢egrmopk ¢-¢n i stifadbp edil mpsi vD di

bajl é tokviklbpbrlogibpyargqetrleredi(mdedpresincecbpsi!)

rejimlborin bbrgborar ol maseée fakizm vbp stalinizm

Dzmbsi, mbhv etmbp mbpqgqsbpdl bpri do insanl éq faciobpl

pspor |l ordpo digqgnpot z Bk mp Imbisko'l ot ot pdiimdi r . Dembk

j anr énd K DsDrl pri ahiyybti yanl ék g

psbprind ) d¢nya do°viobpti i nrsambrarém ekt

ol masén yir ki, bu, X0K gblbcbk arzusu

, sevgi, incbpsbpnbt vb azad d¢KkKyg

gpnanbt hasol a ebmb&r "ol avalkéna

"npyin garkéeséné al mal éyeq" sual éna f

Di stopiya janrénéen il k m¢kbpmnRusiyada y muan me K th@&re

Yevgeni Zamyatin "Biz" (rusca: [ ") 1920-c i il dp yazdbsaada] do$BRE- ¢

il k dpfcy, 1921 ingilis dilindp -ap olunub. Bu

edi | mpsi VD nbzarobpt mevzusunu i KIbybon il k b°%yg

edi | pmi ycybpt Avahi d D°vI Dt o t orionf i bdee ndadahfiX

(Benefaktor) dayanér vb o, formal sbsvermbp yo

rdi azadl e yoxduri,dg¢kegmlcd nd® vidmtv r mohm eay imi d
| ayeéer . Bu qarKé -éxmaqotli gml pni ya bmpsiy
é
d,

r
lb'l b
n m
D

1

Q

—+

3

QD

o)

< o 0o W

1

O D

q
X n a
dor g¢cl ¢ apar él r ki, i nsanl ar ad -503aal8&mMmer , F
da i nsanén fDr i nsan ki mi g°r ¢l mbpsindbn
| mpsi ndbpnm-irmiln |gmstarrl.arHe'Dn yaklamrejlepevhor Kkg:
lir, mopxfilik anlayéké itmikdir. AQDpyyuml ar o
onradan Gorc Oruelin 1984 r omanénda fAB°%yg¢Kk Qardaxko i deyaseé
mmlnytID, Zamy atoinm adan np€orcndo uel | ("1984"
Cbsur Yeni D¢nya") i stifadp eKdscaonyliarl@at ¢and |
mrpol ovi pvakgkedbpndikm ski ,hpod®° walnbtnplessibpt vedx plyia
rmaq "xbpstobolik" sayélér vbp bpmbliyyatla | bjv e
Di stopik pspDrl or dedi kdp Qom Orbellirn n¢t 1 9 84a"d a b sdpy
nenv zmtsat al nbzarobpt vbD 1 deol oj i mani pul yasi
n sahbpmbpanhdqg &2 Kk¢r . Hoptta insanl arén zehi:
yDti anl ayexkeée formal akdér él mexkdeér . D¢ Keéenecrt
wspeako) vasitbpsilpbp aparéléer vb dai mi m¢ K a
ak" m¢gtlbpqg nbzaropti hbpyata ke-irir. Hadi sbpl
telenekranlarla i z| oni | i r, onl ar e s°nd¢r mpkgenslggi ni
mol i dir. Hbom yayéemlayan, hom dopo m«lathi idms &
hDerDtlni geydp al®&Py¢s;MHpopRQanodawkganesotbbo
i nin tamamil b D¢okx¢e nob duHoulniusi gCisstobr izre.h
y pnts agnd tairr inrp i nik i hor oxlbbd DomoD ng®r i'potdba cd
"Yeni di " ( Newspeak) siyasnbpti apar e
dbo m¢Mmkgesnp dd zigsitl € q ingilab ki mi szl
én ¢syan et mbpkq aelhdté rrmaa gédnaén bieblabr pd rda d a n
a, i nsanén dbprketmbp qgabiliyybti do ki -
n tohrifi vD "i kid¢gkegnenp"dir (Doub
i dapyi edon,i dgopbbpodi rHDgqpgbDhsiN@aideh
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Dksinb, yal anl ar uydurur vD tari
K¢arlar sbposlondirilir: iM¢chari bbb
csordgodi gopkbon mbspol bl bordon b

Vv

t iyaseéedeéer . Di stopiyada se
I ir
I

X i ar xi vl ri [
s¢l hdegr o, nAza
iori do insan d
g gi vbD bajl el éq
r sevgi yuvaseée deyil, d° v I ovir olunw.e ni "
r z valideynlorini Dé¢kenepop Polisinbp Kik
var , yakayer, ancagq hpyat MDNDV i doyopbDr
y Dt si z Corck @ruelin 11984"kods orr. | Ddpbpbi yoda tQluellianV D K i
' ian) adlanan b¢t°ov bir janren vb ya ¢sl
hom kIl assi k, hpom db mg¢assiinrp d-iesviroiptlidkn . D d D
vbD ya dolayéesé ilpb rilhamlanan bir séra
Ray Bredberinin "451 dbpbr bpcpb Fadrkean héezyétn' y(aFnan
mperatur u, t obxmi nbpn 233AC) romanénda Roman (
rada kitab 0OXUumaq gadajander V D Ayan] éns®nc
ndeer | &rsorin baKaydlontag achbh@aé yanj éns°nd¢grondir . C
dig ol sa da, gopnc qéz Klarissa ilbp taneéexl éqgd
tabl arén doypbrini anlayeér vD sistdmbDtgarkxe s¢é&
edb&nitdhtol aréenkypy&hdadel mazgah¢sgr edir . Hor i ki |
umayan VvD d¢gkKegnmbdDybDn cbDmi yybpt asanl éqgla i1idar
teraktiwv ekranl ar i nsanrl,ar ensraenallar h pvyiarttduaanl uni
Dyl boncpop d¢gkegncecbni pvbz edir.

Ent oni B°rcesin "Mexaniki Portajaldpok(iA dCivd ©
ti VD KDXxsiyybptin yenidbpn formal akdér él m
i ym. dfalked@evi ko metodu” vasitbsil b insane
19840 DsDrinin-cqpohotopamadnae sUs nndsét roénluma s E0
i nsanén azad iradpbpsi, zorakel égnimeyl i
i sftoolpsiokf i r omandér . csDrin Dsas sual e
a sahib ol maleéedeér, yoxsa d°vl bt onu 2
dbostoni |l ideridir vb zorakh®dlme ggdba rk | Aa°
Bet hoveni) sevir. Hbpbs ol ui
D mbpruz gal ér. Bu metod nbpti ¢
D Al ed fakina rbtué gd pcyiinkaiykolti ke dkp¢ ubri
er
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[ tbpcr ¢bbpy
iro. Npbpticbod
i reaksiyad .
Mar gar et Et vud ©z¢ "XidmbpDt-inifqioNajt®Ilsér | pm
a-€eq kKbpkil db bil dirib. Roman yaxén i daidab ¢ b k d
Respubl i kaséndadabakakvemumiyrypot ABK I ni radi kal reji
gaydal arl a idarpo ol unur . Dojum sbDViyyDSsIi kDs k
(handmald) klmi ri & vbo y¢ksbpk vbzifoli ai |l ol
AFredbp mMDXxsSusoO mMbDhaislemei nie,

azadl éejéneée vbo kimliyini xatérl ayaraq yeni siste
fordi azadl éq, dini f-iasntait fi azd svip khiankiie mnywzu li anr & u:
Suzan Kollinsin™ Acl éq Oyunl aré" romané totalitar i da
TPanem d°vIipbptinin hekaybsidir. Paytaxt (Kapitol
bir ojlan vb bir qéz se-ilbrpok chlugmerndo |dodpbprBumy
Oyunl aréo adlanéer vbD Ktaepligwilz ioyhaaliilno ygaoyr é&nul aanlétré
mbpcbur edir. Oyunl ar icsyanén qarkéeseak bbmahbbpeg:s
ci ddi KDki IKdappi ¢ ©t ¢ kzepomg i b bd b b b I -i ndb yakadeéj
yoxsullugqg vboMepdi gybnf oep kias i y amatnbi npiunl aytaésni dyaan i-Iobx
Oyunl ar Dyl oncpbo ki mi tbpgdim ol unur . Rejim medi
insanl aré madiimp.ul yakiyaospr g°storir ki, gor xu
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bil mpz. Knsan azadléeq vbp bdal bt wujrunda m¢gbari z
bir sajJ qal ma hekaybsi deyi |, hopom dbp hakimi yynbpt
siyasi mesajdeér.

Di stopiya janré bu g¢nl b dbp séx ol agplidir,
mani pul yasiyasé vb insan hg¢gquqgql arénén pozul maseé
s¢rotloi i nki kaf é i nsanl ar én nhabnydaat énBg z aarsban| a & d
mbspDl bl brini g¢ndbombp gotiorior . Buna g°rpbp distop
olaraq daha bpbdalpbotli vbp azad gblpbcbk qur majén v

SOCKETY AND THE | NDKVKDUAL KN DYSTOPKAN LKTEI
TECHNOLOGY, AND FUTURE PREDKCTKONS
Matanat Eldar Mustafayeva
mustafayeva20091214@mail.ru
Azerbaijan University of Technology

The dystopian genre depicts imagined future worlds or alternative societies in which
injustice, totalitarian control, and restrictions on human freedom prevail. Through this genre,
writers critically examine existing social, political, and technological problems and illustrate
their potential negative consequences for humanity. Dystopian literature encourages readers
to reflect on issues of freedom, justice, and human rights. The novels discussed in this thesis
represent dystopian narratives that illustrate the profound impact of totalitarian regimes on
human life. In these works, governments maintain control over society through mechanisms of
fear, surveillance, and violence, thereby limiting individual rights and freedoms. At the same
time, these novels emphasize the importance of resistance, the struggle for freedom, and the
preservation of human dignity. The dystopian genre remains highly relevant today, as
contemporary societies continue to face challenges such as censorship, information
manipulation, and violations of human rights. Although the rapid development of technology
has significantly improved many aspects of human life, it has also intensified concerns about
surveillance, data control, and the protection of personal privacy.

Keywords: dystopia, totalitarianism, freedom and resistance, social inequality
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THE ROLE OF DIGITAL TECHNOLOGIES IN MODERN EDUCATION
Ainur Askarovna Abdullayeva
Ainur Qanagatovna Nurgaliyeva
nurgalieevaan@gmail.com
Almaty Technological University

In recent years, digital technologies have significantly transformed the educational
landscape. The integration of online platforms, interactive tools, and digital resources has
created new opportunities for both teachers and students. As education becomes increasingly
globalized, the use of technology plays a crucial role in ensuring accessibility and quality of
learning.

Main Part. Digital technologies provide various benefits in the educational process.
Firstly, they offer flexible learning opportunities. Students can access materials anytime and
anywhere, which is especially important in distance learning environments. Secondly, digital
tools enhance student engagement through multimedia content, such as videos, simulations,
and interactive exercises.

Another important aspect is the development of independent learning skills. With access
to online resources, students can conduct research, analyze information, and develop critical
thinking abilities. According to recent studies, technology-based learning environments
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However, there are also challenges associated with digital education. One of the main
issues is the digital divide, where some students have limited access to necessary devices or
internet connectivity. Additionally, excessive reliance on technology may reduce face-to-face
interaction, which is essential for social development.

To address these challenges, educational institutions should invest in infrastructure,
provide teacher training, and develop balanced approaches that combine traditional and digital
methods.

Conclusion. Digital technologies have become an integral part of modern education.
They offer numerous advantages, including accessibility, flexibility, and enhanced learning
experiences. Despite existing challenges, effective implementation of digital tools can
significantly improve the quality of education. Future research should focus on developing
innovative strategies to maximize the benefits of technology in education.

THE ROLE OF DIGITAL TECHNOLOGIES IN MODERN EDUCATION
Ainur Askarovna Abdullayeva
Ainur Qanagatovna Nurgaliyeva
nurgalieevaan@gmail.com
Almaty Technological University
This article examines the growing importance of digital technologies in modern
education. It highlights how technological tools enhance learning processes, improve
accessibility, and contr i bu triéicaltthinking iskdlls. @he stedy
also explores the challenges associated with digital transformation in education and
proposes possible solutions.
Keywords: digital education, e-learning, technology, students, innovation

C==p===9

GLOBAL RESEARCH: FORMATION OF A MULTICULTURAL PERSONALITY BASED ON
INNOVATIVE PLATFORMS
Sara Koyanbekova
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In the current era of globalization, the education system is not limited to training
professionally qualified specialists but aims to form a personality capable of acting freely in an
intercultural space. In this context, the concept of a "multicultural personality" is of particular
importance. A multicultural personality is an individual who respects different cultures,
understands cultural differences, and can establish effective communication. The role of the
digital educational environment and innovative platforms in forming such a personality is
increasing. In recent years, platforms such as Moodle, Coursera, and Google Classroom have
been widely used in the education system, contributing to the modernization of the content and
form of teaching. Therefore, studying the issue of forming a multicultural personality based on
innovative platforms is highly relevant.

The issues of multicultural education are extensively considered in the works of foreign
and domestic scholars. In the works of Azerbaijani researchers, the issues of intercultural
communication and the formation of a multicultural personality in the context of digital
education are considered one of the key areas. For instance, in the research of Azerbaijani
scientist N. Mehtiyeva, the role of digital educational platforms in developing intercultural
relations is analyzed, showing that the online learning environment has a positive effect on
students' communicative activity and cultural adaptation. According to the author, "intercultural
interaction carried out in a digital environment forms not only the language abilities of learners
but also their intercultural tolerance and social adaptation” [1, p. 15]. Furthermore, the works
of S. Aliyev and R. Huseynov examine the pedagogical effectiveness of innovative educational
technologies in a multicultural environment, emphasizing the potential of virtual platforms in
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developing students' intercultural competence [2, p. 33]. These studies clarify that the digital
educational space is of particular importance in developing global cultural dialogue and justify
the need to integrate the national education system into the international level.

Foreign researcher M. Byram considers intercultural competence as an important quality
of a personality [3, p. 45]. K. Kramsch emphasizes the interconnectedness of language and
culture [4, p. 17]. Additionally, the impact of digital education and technology is examined in
the works of M. Warschauer, showing their role in social integration [5, p. 77]. Over the last
decade, the rapid development of digital technologies has introduced fundamental changes to
the content and form of education, raising intercultural communication to a new level.

Research shows that the digital educational environment is becoming an effective tool for
forming intercultural competence. For example, an analysis covering more than fifty empirical
studies on technology-assisted intercultural learning found that digital tools have a moderately
positive effect on the development of intercultural skills [6, p. 14]. This work highlights that
online communication, especially video conferencing and webinars in a synchronous format,
contributes to learners' understanding of cultural differences and the overcoming of
stereotypes.

In recent years, the concept of intercultural competence has expanded, being considered
not just as a linguistic ability but as a set of knowledge, skills, values, and behavioral
components of a personality [7, p. 62]. In this regard, digital platforms allow learners to
establish direct contact with representatives of different cultural environments, increasing their
practical knowledge.

Among the teaching models implemented on the basis of innovative platforms, the COIL
(Collaborative Online International Learning) program has attracted particular attention in
recent years. This model aims to unite students from different countries through joint online
courses to form their intercultural communication experience. Studies show that the
intercultural sensitivity and communicative flexibility of students who participated in COIL
projects significantly increase [8, p. 36].

Information and communication technologies are considered not only as a tool in the
modern education system but as an important mediator of intercultural communication.
Research indicates that through the use of ICT, not only students' language skills but also their
cultural adaptation abilities and communicative confidence develop [9, p. 23]. Moreover,
communication in the digital environment takes on a multimodal character, taking place
through the unity of text, video, audio, and visual elements.

New theoretical directions have also emerged in the study of intercultural communication
in recent years. For instance, the Deardorff model views intercultural competence as a
process of continuous development, while Gudykunst's theory focuses on managing
uncertainty and anxiety in communication. Hofstede's cultural dimensions theory allows for the
systematization of cultural differences. In modern research, along with these theories,
decolonial and contextual approaches are also widely used, meaning the need to take into
account the unique characteristics of each culture is coming to the fore [10, p. 54].

The aforementioned studies prove that innovative platforms have high potential in
forming a multicultural personality. However, a number of difficulties are also encountered in
this process. Specifically, inequality in technological infrastructure, insufficient consideration of
cultural context, and the lack of consistency in methods for assessing intercultural
competence. Therefore, it is important to ensure the harmony of technological capabilities and
pedagogical content in the education system.

In conclusion, world research clearly demonstrates the importance of digital technologies
and innovative platforms in forming a multicultural personality. These technologies contribute
to the development of learners' intercultural communication skills, their adaptation to the global
cultural space, and the formation of tolerance qualities. In the future, research in this direction
should cover artificial intelligence, adaptive learning systems, and issues of considering the
national cultural context.
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The article examines the challenges of developing a multicultural personality through the use
of innovative platforms in the digital educational space. In the context of globalization, one of the
primary tasks of the education system is to cultivate tolerant and open-minded individuals who are
capable of effective communication with representatives of diverse cultures. In this regard, the
study analyzes the potential of modern digital platforms and their role in fostering intercultural
competence. The research employs methods of theoretical analysis, comparative analysis, and
systematization. The findings indicate that innovative platforms serve as effective tools for
developing learnersé intercultural communi cati on
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Competence is one of the key skills required in the modern education system. It usually
refers to the integration of knowledge, skills and attitudes necessary for effective action in a
particular field. This article analyzes the methodological foundations of competence
development and considers innovative approaches to implementing this process.

The renewal of society requires a change in the education system, a new approach and
a new attitude to it. Providing quality education and upbringing to future specialists,
comprehensively acquiring knowledge and skills, and facilitating their future development as
highly qualified specialists in their field and mastering academic disciplines is of great
importance today [1].

Scientists from the Commonwealth of Independent States (CIS) A. Aksenova, A. V.
Morozov, D. V. Chernilevsky, N. Veraks, N. A. Alekseev, Yu. K. Kruglova, K. G. Krechetnikov
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conducted scientific research on the issues of developing the quality and effectiveness of
education based on a creative approach. The factors of the formation of creative abilities in the
educational process were studied by M. M. Zinovkina, A. V. Morozov, D. B. Chernilevsky, V.
N. Druzhinin and other scientists, while consensual theories focused on the psychological
characteristics of creativity were created by Y. A. Ponomarev, A. N. Leontiev, A. V. Morozov.
The criteria of creativity, its psychological mechanisms, the development engineering of
creative thinking and others studied the work of D. B. Bogoyavlenskaya, and the units of
analysis of creativity were determined in the works of D. B. Bogoyavlenskaya [2]. According to
the results of the ongoing analysis of scientific and methodological literature, there is a need to
improve the self-development activities of specialists studying in higher education institutions
based on a creative approach, and to base their effectiveness on pedagogical experience.

The research study examined innovative approaches and methods used to develop
creative competence in students [3]. The methodological foundations of developing creative
competence in students based on an innovative approach are the development of students'
creative and cognitive abilities by updating pedagogical processes and adapting them to
modern requirements. The following methodological foundations are important in this regard:

1. Diversify the educational process.

Encourage students to think creatively in different situations by using and integrating different
teaching methods:

- Interactive lessons: Strengthen communication between students, encourage joint problem
solving.

- Project-based learning: Give students tasks close to real life and solve them independently or
in groups.

- Problem-based learning: Teach students to analyze problems and find creative solutions to
them.

2. Use of innovative technologies.

Developing creative competence by introducing modern technologies into the educational
process:

- Multimedia and interactive educational materials: Using video, audio and other multimedia
tools in the educational process.

- Online learning platforms: Creating opportunities for students to learn independently through
various online courses and platforms.

- Simulations and virtual laboratories: Introducing students to complex processes and practical
skills.

3. Kreativ muhit yaratish.

Creating a creative and innovative environment in educational institutions:

- Creative zones: Establishing creative zones and laboratories in educational institutions.

- Motivation and encouragement: Encouraging and supporting students' creative initiatives.

4. Develop a mentoring and coaching system.

The role of experienced mentors and coaches in developing creative competence:

- Mentoring system: Guidance of students by experienced professionals.

- Creative seminars and master classes: Seminars and master classes conducted by
representatives of various fields.

5. Problem-oriented learning.

Developing skills in identifying, analyzing, and finding creative solutions to problems:

- Problem-based learning: Teaching students to analyze problems and find solutions.

- Innovative evaluation of solutions: Teaching students to evaluate and improve their own
solutions.

6. Cooperative and collaborative learning.

Developing teamwork and collaboration skills:

- Group projects: Implementing group projects among students.

- Collaborative problem solving: Solving complex problems together.
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These methodological foundations help students develop skills in creative thinking, problem-
solving, and adapting to innovative approaches.

The results of the study showed that innovative approaches are of great importance in
developing competence. Interactive and cooperative teaching methods increase the activity of
students and develop their teamwork skills. Project-based and problem-based learning
enhances students’ problem-solving abilities and encourages them to think creatively.
Simulation and role-playing games play an important role in developing students' practical
skills. Online and multimedia tools are effective in diversifying the educational process [4].
Competency development is an important part of the modern education system, and
innovative approaches are necessary for the effective implementation of this process.
Interactive and cooperative teaching, project-based and problem-based learning, simulation
and role-playing games, the use of online and multimedia tools are effective methods for
developing students' knowledge and skills. These approaches play an important role in
forming the competencies necessary for students to be successful in real life.

The results of the study showed the following achievements in developing
students' creative competence:

- Interactive lessons encouraged students to actively participate in the lesson process,
which developed their creative thinking skills.

- Project-based learning taught students to work independently and in groups, to solve
real-life problems.

- Innovative technologies diversified the learning process of students and helped them
master new knowledge.

- The creative environment encouraged students to think creatively and developed their
ability to develop new ideas.

- The coaching and mentoring system motivated students and helped them develop their
creative skills.

- Problem-oriented learning taught students to analyze problems and find creative
solutions to them.

- Cooperative and collaborative learning encouraged students to work in teams and
develop creative solutions in collaboration.

Research results have shown that diversifying the educational process based on an
innovative approach and creating a creative environment play an important role in developing
students' creative competence [5]. Interactive and project-based learning methods teach
students to solve real-life problems, while innovative technologies allow them to quickly and
effectively master new knowledge.

The coaching and mentoring system is of great importance in motivating students and
developing their creative abilities. Problem-based learning teaches students analytical thinking
and creative approaches. Cooperative and collaborative learning methods help students
develop teamwork skills.

Innovation i (English) means innovation, newness, while technology is derived from the
Greek wor dsiafrtte c hsrkao sl di scence antl inroative téchnology means a new
approach to educational forms, methods and techniques. Innovative technologies are innovations
and changes in the pedagogical process and the activities of teachers and students.

When using innovative technologies, the teacher is required to have the following knowledge:

- Knowledge, skills and qualifications in ICT;

- Being aware of foreign experiences in new pedagogical technologies (PISA, TIMSS);

- Skills in using didactic games and interactive methods in organizing the educational
process;

- Mastering knowledge of advanced pedagogical technologies;

- Having developed the technology for transforming knowledge into skills and qualifications;

- Being able to effectively use mobile games in the lesson process;

- Being able to connect the lesson to the Internet, if possible;
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- Constantly working on oneself, following news in each field, etc.

When organizing a lesson based on innovative technologies, the teacher can use various
technical means (computer, projector, electronic board, etc.). The more innovations there are in the
teacher's work, the more content it will increase. It should also be recognized that the ideas about
innovative technologies and interactive methods in education do not have a stable and perfect
form. Each teacher can introduce innovation into education individually. Innovative technologies
arise from the teacher's dissatisfaction with hisown work [6]. Al nnovati on of acti vit
3 stages, namel vy, prepar at i oni, saijp thea famousntgacher rAd i mp
Nikolskaya. The main goal of innovative technologies is to achieve a commonality between the
teacher and the student, to interest students in science, to change their attitude to education, to
acquire the skills to apply the acquired knowledge in social situations, to combine ICT and didactic
materials with the subject, etc. With this article on the use of interactive methods in organizing
lessons, every subject teacher has the opportunity to use the methods and games used to
effectively organize lessons in the lesson process. If a teacher is a researcher, a creative subject
who thoroughly knows the subject and through this subject provides knowledge to students based
on innovative ideas based on the needs of today, this will cause that teacher to gain the attention
of students and parents. Based on the ideas mentioned above, by instilling a lot of information in all
lessons, it is possible to increase their interest in learning and the profession. For this, it is
necessary to integrate and instill more concepts about modern engineering and technology in
science in students [7]. The more skilled the teacher is, the more proud he will be of his students'
achievements in the future. In short, innovative technology is the provision of new knowledge to
students through scientific research, development, experimentation, or other scientific and
engineering achievements.

Table 1
Criteria for developing professional training of engineering students
based on innovative approaches

Types of
. professional Content
training
Scientific and The ability to organize effective interaction with the audience during the
1 theoretical lesson, establish positive relationships with young people, and create a
preparation healthy spiritual environment.

Scientific and
methodological
preparation

To be able to convey all their knowledge to young people in an
understandable, fluent language, and to effectively use educational
technology and methods.

Training in the
specialty

The ability to acquire in-depth and comprehensive knowledge in their field
of study and subject, and the ability to work on themselves

Having the ability to
know

A teacher with such abilities knows the subject not only within the scope of
the course, but also much more broadly and deeply, constantly follows
discoveries in his field of study, knows the material perfectly, is extremely
interested in it, and also conducts scientific research.

Having the ability to
explain

Be able to explain the educational material in a way that is understandable
to future engineering graduates, and be able to arouse interest in
independent and correct thinking in future engineering graduates.

Having the ability to

Psychological observation, which is related to the student's ability to
understand the future teacher and his or her temporary mental states.

observe Such a teacher can detect even subtle changes in the future teacher's
psyche based on small signs and minor external signs.
Possess_lng It is the ability to express one's thoughts and feelings clearly and distinctly
pedagogical

speaking skills

through speech and gestures.

Having
organizational skills

The future engineering major involves organizing, uniting, and motivating
a team of graduates to solve important tasks, and secondly, organizing
one's own work. Organizing one's own work means being able to plan and
control work properly.

Possesses

Future engineering graduates have the ability to effectively apply
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methodological professional methodological knowledge, skills, qualifications, and
competence experience in practice.
Future engineering graduates should have the ability to effectively apply

10 metr?oatljvol?og ical professional methodological knowledge, skills, competencies, and abilities
competer?ce in practice, and have a deep understanding of the essence of scientific

progress and the basic teachings related to its development.

The concept of competence comes from the Latin word "competentia”, which in the
explanatory dictionary means "legally entitled”, "entitled", and is close to the concepts of
"ability”, "skill", "talent" widely used in general use. The term competent means ... someone
who has a certain type of competence, is capable, knows his field, and is able to convey it to
others.

Within the framework of vocationally-oriented teaching technology, ready-made
knowledge exists alongside knowledge that is "born" and synthesized as a result of the
student's own creation and implementation of a subject-specific project.

In organizing education for future engineering graduates at universities based on a
modular approach, learning objectives, educational content, and management of learning
activities are analyzed from the perspective of some didactic categories.

The main tasks of economic development are: full use of existing potential; increasing
the national production volume; creating new jobs and reducing unemployment; increasing
incomes and the level of social well-being; increasing the profitability of local enterprises;
increasing the level of competitiveness of individual enterprises and the national economy;
expanding the tax base, increasing budget revenues and expanding the financial capabilities
of the state; creating favorable economic conditions for ensuring social stability, expanding
international relations and gradually integrating into the global community; expanding the
economic and political influence of members of society. Although this growth is difficult to
achieve and is characterized by high costs, it has a number of advantages. This type of growth
stimulates scientific and technological progress, increases labor productivity and production
efficiency, and makes it possible to solve the problem of limited resources.
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MAIN CRITERIA FOR PROFESSIONAL TRAINING OF ENGINEERING STUDENTS BASED
ON AN INNOVATIVE APPROACH
D.A.Eshnazarov
d.eshnazarov@gmail.com
Tashkent Institute of Textile and Light Industry

The article examines the key criteria for developing technologies based on innovative
approaches, taking into account contemporary demands, in order to enhance the effectiveness
of professional training for future engineers in technical higher education institutions. The
study highlights the role of modern pedagogical methods and technological integration in
improving the quality of engineering education and aligning it with industry requirements.

Key words: Engineering, higher education, innovative approach, quality of education,
method, production, professional training
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&-¢h Kans tanémaqdeéer .
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m¢nasi bopdr omdh biwoo X s diccro zfai svt | gambp't ver |
i k kommuni kasiyada konstruktivliyin b»
| pm dbp konkret zaman -Dr-ivbpl bDri i1l b t
I a sMoncéonl Iconsbkn b DsasbDnN, intizam tbonbehi
| D gq¢vvbDdp qal er . Bu m¢gddpt I K-inin deé
a nbp dboprpobcbdpbp sadigq qgaldejénén yoxl|l anél m
cgpori Remin alté ay Drzindbp yeni bir i ntizam
|l ayigincp yerinbp yetirbprsbp, tonbeh m¢gddbpt i baka
d¢kmegk sayel ér vb i K- intizam tbonbehi al mameéek
Bununl a berlnkomm@gujzkaa5|yan n stimull akder éecé
rohborin intizam tbonbehini vaxt éndan bvvbDl (al
m°vcuddur . Bu halda rbohbbor m¢gvafiqgq bpmr i mzal aya
doyiikd i yi ni rosmilbokdirir. Bu hg¢gquaqi addém sad
psixol oj i mesaj dér : Mm¢DSSi sSD i K-inin ke-miK Xt
i nki kaf meyil |l borini Dsas g°tg¢érer. Ak ajdeimi karymad @
pmrdpo istifadbp olunan dil i K-1inin nailiyybtlor
gécl ondirmbpl i v gD|DCDk fopaliyybptbp inam akeél am
Bel poli kl b, Mm¢DSSI pDdbp i nti zamén gorunmasé p
zi bati yynotclbmur ¢z rindD deyi |, hpom dbp dbrin

D
Drind qurulmalédé : Azpbprbaycan Respubli kaseén
[ ros I

K 1

X3 x

dopt vbD mi totbiq formalaré imk-ini
etdirdiyi empatiya vb akad
| el éjénée kbprtlpondirbpn bpsas hbrpokbptver
adbpcb Dbir sanksiya deyil ,ol mgaesinri Ki d ar:
konstruktiv dialoq, problemlbrin k°k¢nd
mDyD, -i Kbhborgnasi boptl oprindpki "éensiyynt bokl u
, 1 K-i1dbp mbpnfi mooi vaeasiypaée(gosukuyymgsb
r Akademi k yazé vD ¢nsiyybnt eti kaséna
n deyil, ganunun vb etik normalareéen al
tonbehikagizygag ns tkroatmaigniiyasé vD emosi onal
da, i K- i io-¢én séxéekdéeréceée bir cbza deyi
daxi |l i mpsuliyybptin arteéerél masé ¢-¢n Dh
ACADEMKC COMMUNKCATKON ETHKCS, EMPATHY, AND I
KN THE | NTERNAL DKSCKPLKNARY PROCESS
Spl minp Hidaybpt qézé Abbasova
abbasova.salmina@mail.ru
Azbprbaycan Texnologiya Universitetd.i
The article examines the significance of official-business style and ethical norms in the
internal disciplinary processes of modern management. It argues that disciplinary actions should
not be limited to formal administrative procedures but should also be viewed as an important stage
of professional communication within an organization. By combining academic precision with
elements of emotional intelligence, managers can transform disciplinary measures from purely
punitive mechanisms into constructive and developmental management tools. The article
concludes that an effective disciplinary process is based on the interaction of legal regulations,
business ethics, and constructive professional communication. Such an approach contributes not
only to maintaining organizational discipline but also to the professional development of employees
and the creation of a harmonious organizational environment.
Keywords: academic communication, business ethics, internal discipline, empathy,
disciplinary action, reprimand, professional motivation
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THE | NFLUENCE OF POP CULTURE ( FKLMS, MUSKC, AND
THE ENGLKSH LANGUAGE
Gunay Vidadi Jafarli
gunayjafarlio4@gmail.com
Azerbaijan Technological University

English has become a global language used in international communication, business,
education, and entertainment. As a result, many people around the world are motivated to
learn it. Traditional language learning methods such as textbooks and classroom instruction
remain important, but modern learners increasingly use alternative resources. One of the most
influential resources is pop culture. Films, songs, and television series expose learners to
natural language, real-life conversations, and cultural elements. Because these materials are
entertaining, they can increase | earners6 mot.i
more natural way [4].

Films and television series are powerful tools for improving language skills. They allow
learners to hear authentic pronunciation, natural speech patterns, and everyday vocabulary.
Through watching movies or series, learners can observe how English is used in real-life
situations such as conversations between friends, workplace communication, or family
interactions [5]. Another advantage is the use of subtitles. When learners watch films with
English subtitles, they can simultaneously develop both listening and reading skills. Subtitles
help them understand unfamiliar words and expressions while following the dialogue.

Music is another important element of pop culture that supports language learning.
Listening to English songs helps learners improve pronunciation, rhythm, and intonation.
Songs are often repeated many times, which helps learners remember vocabulary and
expressions more easily [3]. Moreover, music can create emotional connections with
language. When learners enjoy a song, they are more likely to pay attention to its lyrics and try
to understand their meaning.

Pop culture not only teaches language but also introduces learners to cultural aspects of
English-speaking countries. Films, music, and TV series reflect traditions, lifestyles, humor,
and social values. By engaging with these media forms, learners can gain a deeper
understanding of the cultural context in which the language is used [2]. Understanding cultural
references and social norms is essential for effective communication.

The use of pop culture in language learning has several advantages. It increases
motivation, provides authentic language input, and helps learners practice listening and
pronunciation skills. Furthermore, it allows learners to study independently outside the
classroom.

However, there are also some challenges. In many films and songs, speakers use slang,
informal expressions, or very fast speech. These elements can sometimes confuse learners,
especially beginners. Additionally, some media content may include grammatical structures
that differ from formal language rules.

In conclusion, pop culture has become an effective and engaging tool for learning
English. Films, music, and television series provide authentic language exposure and help
learners improve their listening, vocabulary, and pronunciation skills. They also promote
cultural understanding and increase motivation. Although learners may encounter difficulties
such as slang and rapid speech, the benefits of using pop culture in language learning are
significant. Therefore, integrating pop culture into language education can enhance the overall
learning experience and support the development of communicative competence [1].
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THE | NFLUENCE OF POP CULTURE (FKLMS, MUSKC, AN
THE ENGLKSWAGEANG
Gunay Vidadi Jafarli
gunayjafarlio4@gmail.com
Azerbaijan Technological University

In the modern globalized world, English has become one of the most widely used languages
for communication, education, and media. Pop culture, including films, music, and television series,
plays a significant role in helping people learn English. These forms of media provide authentic
language exposure and make the learning process more engaging. This article examines how pop
culture contributes to the development of vocabulary, listening skills, pronunciation, and cultural
awareness among English language learners. In addition, it discusses the advantages as well as
the potential challenges of using popular media as a language-learning tool.

Keywords: pop culture, English language learning, films, music, TV series, motivation
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AZcRBAYCAN RESPUBLKKASI NIN ENERJK DKPLOMATKYASI N
Mehri ban Kmran qgqézée Tajéyeva
tagivevamehriban@mail.ru

Rafig Al cpofbr ojlu H¢eseynov
Azbprbaycan Texnologiya Universitet:.i
Azor bay can dordbni ki Qdd°lvarr Yur duo Kkimi tangtarixiékdEeéer

mbnbplor (mpsplpn, Plini vbo Pl ut ar xirn ) cpEg\RigblpD gpd i m  dréiovArblk er o nd a
neftdbn mbi mtdp, tobabbptdp vb hor b i prdp istifadb ol unub . M ¢paispibu michd v r d
globalenerjitoph | gski z1 i yi nin s¢tununa -evril mikdir.
1993-c¢ il dbp siyasi rohborliybp qgayédan |mlimmil |
r vebltain edpbpr bk, bu sahbnin dir-pldil mbpsini do
agqg°®°rbon ftoiaclpisyiynodtpi nnepf t sbnayesini tonbpzzg¢l de
el VD strateji XDtt formal akdér él de. Bu st
stisoi pabhuemakébal ¢neft nohbonglori Azmrbayec
iqtisadiyyaténa yatéremlar et mbpsi - ¢én DIl
m¢hegm vb etibarl & enerji t-og pDif lddAX éinmz aleavma
vil bsi o0 Azbrbaycan, MDB daxiiklmingdypa sl® enprko
ayan il k ©°l kb ol du. Bu addéemlar npbinki AzbDr
DzbDr dbni zi regionunda beynbpl xal g opmbpkdaxkl &
1993-c ¢ il in i kincbonAzpabageéadam pekun sormr d & ipkglais| ¢ v
Ds as | ar mpbngByy kk brkhbyi &ktla kogo-bh ak |l am dréi.n ¥gdeosi yasi m ©
dorin tohlili noticpsindb, mi || i mar aql ar ®thedpqg o r- & mnedalsilkantara x i d m
psaslanan yeni bir fpaliyypt str at epyyoy adilé. Bm yeni siyasi xpttin Dsas
X ¢ sumtlbryiy pboracki r ipiofmd &k It € gp oh@ & ¢ la i@k v Avroatlantik struktura
inteqrasiya ABk p Av r o p aotlod Abvyla x € n | a k obalg totblegkn z | i kK st r ukt
gokul ma pr i diegiohakh a | saepngiralomiok . ¢ - Rusiya vb digpr  y e n bgil m¢ st
d ° mtlbribo m¢, n atlor enilon d i .  blb¢garkkdiay o | ma q | atlorip,¢honk-diinlilnip Kdrlavnl
Ksl am dpolagdos eni Ebrr-advejc e zél deé .oChnsubyia, A neloriiilkkaa ©vl k
m¢ natlorb n i n ki stlmifdoqiglsktdii g aoticmtn, hor B region vb © Iplgr upu ¢ - ¢ n
spesifik amillorinozbroa | a n d¢ kpptnagrlanzgl k6 vbiotr madelki ®Bowymal ak
da Azbor bay c an &®Inx ald eqy n milprn @stemibdpk i m§ini @leomiyyptli dorbcodp
m? hoklpndirdi.

Pmummi || Il 'i der Heydbr cliyev Azbrbaycanda
garkéya qoyduju prioritetlordbpn biri dpo d¢gzgen
d¢nyanén gabaqcél eftl kal pyahposl ndpbengagkél éql é

X —® S5O0
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yaradél maséna baklanél dé vb DbDsas mbgsbd d¢gnya
tutmaq idi. Bunun bir séra spbbobloori var i di

m¢stoqgi llllioyiim diol KAzipr baycan ci ddi behran ke-iri
i KI bni | mpsi &-¢é¢nh m¢gasir texnologiyalarén tbpotbig
neftgqaz | ayi hplborinin iklbonil mbpsi K i isipAzmdaycanml pr i n

d° vbrEdnon i st abrbiétot alv szmbn uz q abltnoé&kp awg!l ar énén 20 faiz
Buna pbdo’xrar i cotlorirdAzprbaycan ilo enerjivbi gt i s a d iptloomgph & s iolb un ma s ¢
ener ji plomgignaivii | b aj] Ipgoniniestssiey a |°@lrfké nolcunmasé omun su
plavp tbminat idi.

Azbor baycan Respubl i kasénén orblmenerj sahosindoppyt obkat i y a
pmpk dakl €] én gur ul masygonipg dii o i il tmé K doRgin.nkarbbhdgokein | z
ehtiyatl ar eérAaor may ¢ &kn oAwmo p ab mg -hgmMm s admebotji hegaln
olunur. Onu da geyd etmpk | a z &€ mar@aycarktbked zhzyi n kar bohi drogen

sahi bdeykl, s ey orkozi AsyadamAlrapa Mtigambtindo g °© mwrip bilbcbk
karbohidrogen mph s u |l | abgl@doany, h@g m t r a hesab tolundr.l Baerji mpnbplprinin
K abondirilmps i m¢ a s b sadoab ok b gksizlik amili deyil, hbom dp enerjinin dahapl ver i K1 i
kortlorlp pldp edilmbs i .- ¢é¢n strategribaystsehglqgdplicheftivdigaz o X K a
boru komorlor i S i som&imitam € In ke r j ipgilliyimg ®rmin etmpklp y anak é akaj e
m¢ h¢m rmo#biplyioyy a- mékdér :

Azpr b ay c a mk keyfiywrs | i kar bohi dr obpgAvmopa woe digpr szhga r € [
regionl arén ener janpsdtorof ydaacklaa r-éenvé i d ami kkédli ay.

Xpzpr yanelor $nhk ener j i resurslarénén d¢nya bazar
et i bmsaditanatdoh| i zi statusu qazanméxkder.

Bu strategiya noticbsindDb Azor baycanén pxnefrmpmed lt | aar € dgiy anén
istigampt i b 3@8r yd (ko wo¢gpml ABk , ¢in, AotontHindistayn an s.) knaagy i |t
olunur.

Enerji kbmprlor i ni n di vermibfaiylcasi ypabskéo msrkadsi ya uj uru
hom dp ciddi siyasi gplpbodir. Bu f aokit pr n °t kgi o rindilaxariti ssigasptmy¢ s
y¢ér gsinnvboh e - biotdond ®wler j i aséleléejé ol mayamsinmj¢cl ¢
kprtlondiron psas amildir.

Azor bay c amEhi fm¢ B a KHilisijCayhan (BTC), B a kSéapsa vb B a KThilisi-

c rzurum layihplori regionun enerji xpritbs i n i kr® doy, inkdmi kzbi dpniziniX zpngin
karbohidrogen e hofoi aylattd raraétniéevn markk rdt | ar | a de¢ny
Azbr b ay c an & n bpgill enemji siyast ti yeritdiyini spphhutn etadia.méB
TANAP vD TAP layihplpritokcor e gi on ¢ - ¢n  ddywir lo,p alm & o hegpizbyingh it
tomi nat éoh tt @ dihc i r ol oynhgecan éirxzal eqpwdpikAszt m° vgeyi r
° Iphkizin Mprkpzi Asiya ilb Avr opa ar as épgligyat vbekonemunikiasjya dohlizlprinin

psas moder at oosiugnlecokdpaely ©n tl an Asbtlgra nd°nvigeoi gt i sadi
wregional sabitliyinin qoor dwg-Qoebs Bomda k iark@piuls 1 K t |

istigamptlorini birlbk donmovbz ol unmaz | ogi s tarkeé ngao vmraalqgi ki nokbammal s €
sociyyplondirir. Npticodo Azbor bay c abg@abh a hke-ir di yoblort Bdizkglaball | i I
enerji siyasptinin morkozino d ak @ maql a yanakeé, regi ondtisadiar as é
i nt eqr apsas lypeokoE m e r i psinD -qe,wivr mi K di r .

Bol gar ést an, Rumeisl pyaakMgaandetr anlaoombkadraekn & €S
Avr opanémnmmiematr g onéirmok ¢vo hlternativ mpnbplorp - é xodde etmbk ¢ - ¢én
m¢hem | mkanl arponogd@dzorald @y ¢ a BBan sAv r oripsimdokinrolurundaha j i X
d a mBnipkdirir.

cn m¢ghe¢m t olordoxni bh @d-i¢cfeAn@sok|l i 0 neftgqaz yatagql
i sti smms azigkirmtinim20d7ec i il S e Adb yua lardé&n -nfidYdeéen i csri

M¢qgaps i bni n i mzal aponmamgmgé Ge bkd ui.6q Bn2ezfytat aql ar écibl ok u
ilbdbk onwds i D¢nzerq abm i h 25 DptdoIAiDR 3 hg d d | okkomfuiny ybaitrég
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i BNMpbsi ¢ - ¢n hasilatén pay b°lg¢se haqgénda sazi k
bir sphifba - d é .

¥| kbbpak- ésénén Azbrbaycané ql obal enerji t ohl
uzaqg®°rpbon siyasbpti, bu siyasnbpt saybsindbp °l kbpm
d¢nya ener ji sisteminp qayéeédéekénéms¥emniémk ihwoafod
nai l olunduju arteq °©°z tbosdiqgini tapmékder . B
yanakmada Azbrbaycan model i daha rasional dér . B
tbpdar ¢k bazarl areneén ik atxomhlp¢gnkdo sriiz Impysii diilro  &kealr g
bal ansl akmané se-mbkdir. Mbhz Azbrbaycan Prezi
-ajeéeréexlare -evik npzorpop alan enerji siyasbpti ©°

Kl ham <cliyeplioomad mkyrgsiéd ad/ic ané norkozey i Asi yMnén €
dakeyeéecélaréené da Avropaya -atdér éelomamifonédon r e al
neftin Xozor don i z prindgre B diieCeyhan kpmoriilo nbglinob ak | ay é b .

Avropanén etnérpriogeosnimm MDr kb zi Asiyanén cbpl &
di pl omatiyasénén Avrasiyada enerji xbritbopsini vy

Azpr bay c amiéin gaz i xr ac épndirmbsda nofal rké nie popagisaakdl
mbnfobt deyil, hom dbp global migyasda hplledici g e 0 s i y a s i derpokdir.;Bulpwdes
Azprbaycan vbDA v r opa ar as é profadkaek | sét] réapviyeepnai Kk ény ¢ esin. gploédk k

enerji ar xiopsalkt usr¢absup g gkziul ur . Birincis@Avéaloépjaare
azal dél npaategnatigt ochigat zoncirlor i ni n yar adoée bmgsanda Bbl u ¢
art ér . bnBzo,bhom?© igtikadi dividendlor, hom dp si yas:i negfuz gazan
Azbor baycanén etimdo rbprpa olsnary mmsnbploro (g pkn, Ipk gp s.) goyulan
investisiyalar gpolbcoy i mmifiZ 0 epho&olpf i nk f or mal akdér ér. dhnayaneé
ekol oj i taraomddpP éokiqor ux uagc p olbndinr.sYekanl olarag geyd x
etmbk | azémde b a kd gomé&mpnowi gaz toc hi z@am @i nhnovati v yakeée@l
layihplori sahpsindoki foal | €] € onu bnAve ip la aoedncdunmaz torof d a Kk € n a
-evirmienmbk dak B&iq me¢ iobmadbadmgabitlyin, elocodpi gt i sadi i nk
psas horokot v e r i psidir. g ¢ vV v

Azprbaycan artéeq tpbpkcb DbDnbDnbDVi gaz tbchizat -
Dophlizininonun mbprkpzi oyun-usu ki mi -éxek edir
bprpa ol unan enerji mbnbpbol bpri npo ikgea-npdil pd° wldootn ¢
etmi kdir. Bu yeni mbpr hpl opnin bpsas stratej.i hbodb
m°tobbr bir todbirbp ev sahibliyi et mpsi , °l k bmi
rolunun d¢nya birkigiymprbbndidoinl mgkismin g°stob
ekol oj i siyasptin mpbrkbpzinp dakeéeyeéer. XDzbDr d b n
gpl pcopkdbp Avropaya fAyackéel el ektrik enerjisio ix
Bu, ° | kepns iny a s i phomi yybptini yeni bir me¢stovi:
Ruméniya vbD Macaréstan araseénda i mzalanan sazi
bazarl aréna -atdeéerél masé ¢-¢é6n tari xi bir naddeémec
m°e hkomlondirir. Qar abaj VD kprqi Zpngbzurun A
b°l gopl bordp qurul an hidr o, génNnbDK VD k¢l Dk el ek
gpopl bpcbybp sadigliyinin bpyani s¢butudur.

Azprbaycanén yakél | Eoerpi i gtratadgyyaséené® «ka:
hom dbo onu qgl obal i glim hpdpflborinin reall akmas
cliyevin geyd etdiyi ki mi, Azpbr baycan hpom bn
tohl ¢kbpsi zlik wogphukhdawlyagmaJrap davam edbopcecbokdir

Azbpr baycaneén enerji du \pe roenralt ii yjarsgetni dcpadr anyi &k s
drayverivbbeynpol xal q tohl ¢kbpsizIli k. sBstaemiphiomaayyyal
°l kopomi z ql obal e ncexr jbi rx pird yt wbrs-i inad pd esyaidlp, hom dbp
edono strateji torpofdaka -evrilmikdir.
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IMPLEMENTATION OF THE ENERGY DIPLOMACY
OF THE REPUBLIC OF AZERBAIJAN
Mehriban Imran Tagiyeva
tagiyevamehriban@mail.ru
Rafig Aljefer Huseynov
Azerbaijan University of Technology
This article analyzes the strategic transformation and geopolitical implications of the
energy factor in the foreign policy of independent Azerbaijan since 1993. The study begins by
examinngt he decisive role of the visionary HA@ANew O

Heydar Al i yev, and the |l andmark Contract of t
national sovereignty and economic independence.
The research further evaluates Azerbai j andés transition from a re€

a key contributor to global energy security through major transnational projects such as the
Baku-Thilisi-Ceyhan pipeline and the Southern Gas Corridor, including TANAP and TAP.
Particular emphasis is placed on the policy of energy diversification pursued under the
| eadership of 'l ham Aliyev, as wel | as Azerbai
energy initiatives. The selection of Baku as the host city for the COP29 is interpreted as a
cleari ndi cator of the countryds growing role in e
by highlighting the potential of renewable energy resources in the Caspian Sea and assessing
the prospective i mpact of t he @A Gr eaennd sE nfeurtguyr eCc
economic position.

Keywords: Energy diplomacy, Heydar Aliyev, Ilham Aliyev, Contract of the Century,
Southern Gas Corridor, Green energy transition, COP29, Geopolitics
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CRcB ¥LKcLcRKNKN ETNOQRAFKYASI : c Nc NcVK DcY
QLOBALLAKMA PROSESLCcRK
Ai da Rza gézé Tajéyeva
a.tagiyeva@atu.edu.az
Mi rgafar Mirsal??h ofjlu Seyidov
seyidovmirgafar969@gmail.com
Azbrbaycan Texnol ogiya Universiteti
Baké D°vIibpt?2Universitet:i

crob °l kbl bri zbpngin tarixi vD mbdbni i rsi [
regionun etnoqrafiyasée disgifricajt@hidavbot mai ack
Ksl am dini Drbpb comiyybtlorinin sosial vD mbpDdbpDI
hbpyatén bir -ox 9gHhbplDrini tonzimloyir

Ql obal | akma KDraitindb i sSD bu DNDNDVIi dboypo
mosl bl pr i aktuall akeéer . M¢asir devrdbp i nform
mpdboni yyoptl orarasé bplagolborin geniklbonmb§]. et no

Bu baxémdan, prob °l kbplbrinin etnoqrafiyasér
mbphdudl akmér, -iheotm sdaodisopsricasses| prin vD cDMmMiyyDbDt.I
dorindbon anl akél maséna i mkan yaradér.

csas hissbp

crob °l kbplbrinin etnoqrafiyasé m¢gxtolif Sosi
komponent| prpo adotoporsdlrourk,t uduni doyorl or, geyi m
daxildir.

crob °l kbplbrinin etnoqrafiyasé yalnéz bnbnbpv
dpb sogitalsadi m¢enasi boptl bprion formal akmaséna tbpD
X¢susiryyrpetgliponda sosi al davranék nor mal arénén v
edi |l mpbsindbp m¢ghegm r ol oynayer.
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M¢asir d°vrdpo Drob etnoqrafiyaseé i nterdi sig
sosiologiya vbD iqtisadiyyaetdiel.mlBour ii sibl -nrpedgdi Roi nouln
XxX¢susiyybptlorinin kompleks kbkildbp tbodgiqginb KD

cnonbvi ol aragq borpob comiyybtlborindbp ail b i nst
nbpsill bobrarasé bplagpoplbporin g¢cl pdohmbseéei dosi alQoBsa
h°rmpt vb kollektiv dbopybrlbpor sosi al m¢ ndlsi boptl o

crob °l kplborindbp mill.i geyimlbor iglim kKbraitd.@
mpt box vb fol klor bui fkegyobonunbpkkedendi mixt opMusi ¢
i sb mbpdboni i rsin gorunmasénda m¢ghegm yer tutur.

Bundan bl avop, prob °l kbplpbrinin mbpdboniyypbptind
yer tutur . Ramazan, Qur ban baykamwm®d kiomil ekdi nv
géecl pbnmbsi ndbp x¢gsusi rol oynayeéer.

Cbpdvol 1. crpopb °l kbplbrinin etnografik
Sahbp Xé¢susiyynpt NbpticbpD
Ail D B°y¢k ailob Sosial birlik
Din Ksl amén tobs Davranék nor
Mbpdbniy cnbpnpo vb fo Kimliyin gorun ma s é
MDi KDt Geyim vbp qi Regi onal m¢ X

Copdvboldpop tbogdim olunan mbplumatl ar g°storir Kk
sosi al VD mbpdbni si stemin be¢téen sahbpl brinb 1
formal akmaséna xidmbpt edir.

ongnavi , P LETEDT | Qloballasma BN Miiasir
deyerler 4 mu lor irs 4 tosiri 4 transformasiya

k pikl 1. crpb etnoqrafiyasénda bsas kom
kpkildbp g°storildiyi ki mi, Drbpb etnogqgrafiya
transformasiya mbr hplbosinbp gopdbor inkikaf edbn -
Ql oball akma prosesl bri Drap bo hDImk ylymrtil ni nt pesti mc
Ur banizasiya, texnol oji i nkikaf vb informasiya
ol mukdur . Bununl a yanakeé,-mohdoni- odkbp yborrplbp r° Ink pgsoi rnu
i stigambpt[4kM¢mid iaparn celrogi yal ar, x¢susil b robpgbpmsal

etnoqrafi k mbplumatl arén gorunmaséna vD yayél mas
sbpviyybpdbp tanénmalSJéna kbrait yarader

Npt iRel.DIl i kI D, Drob °|l kgl or ivibi n oxtkraxgr af impadspé
- éXxXex edir. cnbonovi doypborl br bu comiyybotl borin
gl oball akma kKkbraitindbp dbp °z bohomiyybtini goruy

Ql oball akma m¢bpyybn dboyi ki kl ikl pras é pwm bmmd s!
irsin davamlél éjée bprbob °l kbolbrindbp bpsas priorit

Bu baxéemdan, prob °l kbl brinin etnoqrafiyasén
kimliyin gqgorunmasé vD mbdbpni mextoli fliyin dave
phpomi yybpt kbpsb edir.
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ETHNOGRAPHY OF ARAB COUNTRIES: TRADITIONAL VALUES AND
GLOBALIZATION PROCESSES
Aida Rza Tagiyevat
a.tagiyeva@atu.edu.az
Mirgafar Mirsaleh Seyidov?
seyidovmirgafar969@gmail.com
Azerbaijan University of Technology?
Baku State University?

In modern conditions, globalization processes have made the issue of preserving
national and cultural values increasingly relevant. The ethnography of Arab countries is
characterized by rich historical, religious, and social features. This article analyzes the
traditional values formed in Arab societies, their transformation in the modern era, and the
impact of globalization. The study demonstrates that despite globalization processes, national
and cultural characteristics in Arab countries are largely preserved and continue to form the
basis of social life.

Keywords: ethnography, Arab countries, cultural values, globalization, tradition
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HOW LEARNERS MIX UP PAST, PRESENT, AND FUTURE TENSES
Yagut Huseyn Ahmadova
y.ahmedova@atu.edu.az
Azerbaijan Technological University

Learning English tenses is one of the most challenging aspects for language
learners. Many students often confuse past, present, and future tenses, which can lead to
misunderstandings in both speaking and writing. Tense errors are common because
learners need to consider time, context, and sentence structure simultaneously. This paper
explores the main reasons why learners mix up tenses, the types of mistakes they make,
and strategies to improve tense usage. Learning English tenses is one of the most
challenging aspects for language learners. Many students often confuse past, present, and
future tenses, which can lead to misunderstandings in both s peaking and writing. Tense
errors are common because learners need to consider time, context, and sentence
structure at the same time. Understanding when to use each tense correctly is essential
for clear and accurate communication. Learners make mistakes in several ways. One
common error is using the present tense instead of the past. For example, a student may

say, il go to school yesterdayo instead of i
mistake is using the wrong future tense, such as Al wi | | went to the
go to the store.o Confusing continuous and s
|l earners might say, il am knowing the answer ¢
going to the shopeveryday o i nstead of AShe goes to the s

contribute to tense confusion. Differences b
English grammar play a significant role. For example, in some languages, verb tenses are
less complex, which can make English tenses seem difficult. Lack of practice in real-life
communication also contributes to mistakes. Learners may memorize rules but fail to apply
them in speaking or writing. Over garwe rtaol ifzoartm
past tense verbs, is another source of errors. Additionally, informal online communication,
such as texting or social media posts, often simplifies tenses, which may influence
learners to adopt similar patterns in formal writing. Tense errors can affect both meaning
and clarity. Misusing tenses can confuse the listener or reader about when an action
occurred. For exampl e, Al eat breakfast yeste
action happened in the past or present. In academic and professional contexts, tense
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mi stakes can reduce the perceived quality o
misunderstandings.

To improve tense usage, learners can use several strategies. Practicing with targeted
exercises for each tense, reading and listening to correct examples in context, and writing
short texts or journals to apply tenses in real situations are highly effective. Using
language learning apps, online exercises, and interactive games that reinforce tense
accuracy also helps. Additionally, teachers can provide corrective feedback and
encourage learners to notice tense patterns in authentic English materials, such as books,
articles, and videos.

In conclusion, mixing up past, present, and future tenses is a natural and common
part of learning English. By understanding the causes of tense errors and applying
effective strategies, learners can improve their grammar, communicate more accurately,
and gain confidence in both speaking and writing. Regular practice, awareness of context,
and careful attention to language rules are key to mastering English tenses and avoiding
misunderstandings.

HOW LEARNERS MIX UP PAST, PRESENT, AND FUTURE TENSES
Yagut Huseyn Ahmadova
y.ahmedova@atu.edu.az

Azerbaijan Technological University

The correct use of tenses in English poses significant challenges for learners. Students often
confuse past, present, and future forms, which leads to misunderstandings in both spoken and
written communication. The most common errors include the use of the present tense instead of
the past, incorrect formation of future structures, and confusion between simple and continuous
aspects.

The primary causes of these difficulties include differences between English and the
|l earner sé nati ve | artumgjtiesa doe , authdntic méomreudicatiom p gractice,
overgeneralization of grammatical rules, and the influence of informal digital communication,
particularly on social media. To improve their command of tense usage, students can engage in
targeted exercises, participate in both written and spoken practice, and utilize interactive tools that
present grammar in meaningful contexts.

In conclusion, confusion in the use of tenses is a natural stage in the language learning
process. Through the application of effective learning strategies, students can reduce grammatical
errors and significantly enhance their communicative competence in English.

Keywords: English tenses, grammar mistakes, language learning, past tense, present
tense, future tense, ESL learners, communication skills
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FORMAL AND INFORMAL ENGLISH IN DIFFERENT COMMUNICATION CONTEXTS
Aysel Alim Mammadli
a.memmedli@atu.edu.az
Azerbaijan Technological University
Language is not a fixed system but a flexible tool that changes according to social
situation and communicative purpose. One of the most noticeable forms of variation in English
is the distinction between formal and informal language. Speakers and writers continuously
adjust their language depending on context, audience, and medium of communication. This
variation, often described in linguistics as register, plays a crucial role in ensuring that
communication is appropriate, effective, and socially acceptable. Formal English is typically
associated with academic, professional, and official settings where clarity, precision, and
social distance are emphasized. In contrast, informal English is commonly used in everyday
interactions, where familiarity, efficiency, and personal expression are more important. These
two forms differ in vocabulary choice, grammatical structure, tone, and level of politeness. The
ability to shift between formal and informal language reflects communicative competence and
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social awareness, particularly for learners of English as a second language. In modern society,
where communication occurs across diverse contexts such as academic writing, digital
communication, and interpersonal conversation, understanding language variation has
become increasingly important. Misuse of register may lead to misunderstanding, reduced
credibility, or social discomfort. Therefore, examining how context influences language choice
provides valuable insight into both linguistic behavior and social interaction. This study aims to
analyze the differences between formal and informal English and to investigate how context
shapes language use. By exploring linguistic features and communicative situations, the
research seeks to demonstrate that language variation is not random but systematically
influenced by social and functional factors.

Language changes depending on the situation in which it is used. In English, one of the
key distinctions is the difference between formal and informal styles, commonly referred to as
register. Register describes the level of formality speakers or writers choose according to the
audience, purpose, and social context. Understanding these differences helps explain how
people communicate appropriately in different environments. Formal English is generally
associated with academic, professional, and official communication. It typically features well-
structured sentences, accurate vocabulary, and an objective tone. Contractions are usually
avoided, and ideas are presented in a clear and organized manner. Academic writing, reports,
and public speeches often rely on this style because it conveys seriousness, credibility, and
respect. Politeness is also an important feature of formal language, often expressed through
indirect requests and respectful expressions that reflect social distance between participants.
Informal English, on the other hand, is used in everyday interactions and personal
communication. It includes conversational words, contractions, slang, and simpler sentence
structures. This style allows speakers to communicate quickly, express emotions, and create a
sense of closeness with others. Messages between friends, casual conversations, and many
online interactions commonly contain abbreviations, incomplete sentences, and expressive
punctuation, all of which signal familiarity and comfort. The choice between formal and
informal language depends on several factors. The audience is especially important, as people
adjust their speech or writing based on who they are communicating with. The purpose of
communication also influences language use: informative or professional goals usually require
a more formal approach, while social interaction encourages a relaxed style. In addition, the
medium of communication plays a role, since written academic texts are typically more formal
than spoken conversation. Being able to shift between different registers demonstrates
communicative competence. Individuals who adapt their language appropriately are more
likely to be understood and to achieve their communication goals. For learners of English,
recognizing the differences between formal and informal language is essential for effective
participation in both academic and everyday contexts.

In summary, formal and informal English represent two major language styles shaped by
context, audience, and purpose. Their differences in vocabulary, structure, and tone reflect
social relationships and communicative intentions. Studying these variations highlights the

flexibility of language as a tool for human interaction.

FORMAL AND INFORMAL ENGLISH IN DIFFERENT COMMUNICATION CONTEXTS
Aysel Alim Mammadli
a.memmedli@atu.edu.az
Azerbaijan Technological University

This study explores the use of formal and informal language in English and examines how
language choice varies according to context. Formal language is typically employed in academic,
professional, and official settings and is characterized by precise word choice, complex sentence
structures, and an objective tone. Informal language, by contrast, is common in everyday
conversation, social media interactions, and close personal relationships, and is marked by simpler
grammar, a conversational style, and the expression of emotions. The study demonstrates that
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language selection is deliberate, influenced by factors such as audience, purpose, and mode of
communication. Understanding the distinctions between formal and informal language enhances
communicative competence for both native speakers and learners of English. In conclusion, the
ability to use language appropriately according to context is a key indicator of effective
communication and is essential for success in both social and academic environments.

Keywords: language and society, communicative competence, sociolinguistics, formal

English, style shifting

OPTIMIZING SUPPORT FOR CHILDREN
IN DIFFICULTY THROUGH ARTIFICIAL INTELLIGENCE
Mihail CIOBANU
ciobanu.mihail.s@gmail.com
National Institute for Economic Research,
Academy of Economic Studies of Moldova
The intersection of child welfare and social protection is undergoing fundamental
reorganization driven by growing socioeconomic precarity and rapid advances in
computational capabilities. Traditional manual frameworks of social support have proven
increasingly inadequate as income instability significantly interferes with healthy child
development, impairing consistent parenting practices and spending on essential goods.
Artificial intelligence (Al) offers a pathway to "predictive equity": the proactive, precise
allocation of resources to mitigate risks associated with childhood difficulty.
Methods, results and discussions. This paper employs a literature review combined with

comparative case analysis. The need for algorithmic optimization is underscored by a
widespread crisis in childcare affordability. By mid-2025, nearly three out of four parents with
children under six faced difficulties finding care. In 40 US states, childcare costs for two
children exceed average mortgage costs, and single-parent households allocate an average of
36% of income to childcare, rising to 95% for low-income parents at market rates [2]. These
pressures translate into annual economic losses of $500 millions - $3.5 billions per state from
workforce withdrawal.

The transition from manual risk assessment to automated Predictive Risk Modeling
(PRM) represents a major modernization of child welfare. Traditional tools are time-
consuming, error-prone, and have minimal predictive accuracy. In contrast, PRM leverages
case management data to generate real-time, data-driven risk assessments. Implemented in
2016, the Allegheny Family Screening Tool (AFST), the global benchmark for predictive
analytics in child welfare integrates hundreds of data elements to predict the likelihood of a
child needing home removal. Key outcomes include a statistically significant increase in
identifying children in need of intervention and improvements in racial equity. However, 72% of
screeners occasionally found scores inaccurate, since the algorithm cannot account for
gualitative factors such as active community service involvement [1]. In Togo, the government
used machine learning on satellite imagery and mobile Call Detail Records (CDR) to predict
household wealth, improving targeting precision by 42% relative to traditional methods [4].
This approach delivered unconditional cash transfers of approximately $20/month to over
154,000 citizens in extreme need. Kazakhstan has shifted toward Causal Machine Learning
(CML) to estimate individual-level treatment effects, answering not just who is poor but who
benefits most from intervention. Using Causal Forests, the model revealed that households
with low income and poor job security benefit significantly more than others, while the mere
presence of children proved a statistically insignificant predictor compared to education and
regional factors. Optimization also requires removing administrative barriers to access. Al-
powered chatbots screen for soci al needs and ||
AMoments of Lifeo platform reduced birth regist
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70%, from two hours to 15 minutes, through cross-agency data integration [3]. The highest
performance is achieved when algorithms and human experts work in partnership. Research
on the AFST reveals a critical protective function of caseworker discretion: between 2016 and
2018, the algorithm would have produced an 18-percentage-point racial disparity in screen-in
rates, which human judgment reduced to only 7% [1]. Fully automated systems face an

Afaccountability vacuumo, as illustrated by Aust
Al systems used by publicaut horities to assess-rheaskef i tmaaldia
rigorous data governance and full traceability

requirements for child-centered Al encompassing privacy, non-discrimination, transparency,
and accountability. As strategic recommendations in order to optimize income support for
children in difficulty through Atrtificial Intelligence can be considered the following: adopting
causal rather than simple predictive models to maximize social return on investment and direct
support where it produces the greatest positive effect; prioritizing Explainability (XAl) using
SHAP or LIME, ensuring every algorithmic decision can be explained in plain language to
families and stakeholders; mandating Human-in-the-Loop for high-stakes decisions: no
essential benefit should be revoked or child removed based on automated output;
implementing continuous bias auditing across diverse demographics to detect and correct
mar ginalized groups®d dr i fdespecific Aleiteracy olkitsntg fosted e v e |
transparent and trusting relationship between the state and citizens.

Conclusions. When properly implemented, Al can identify families in need with greater
precision than manual screening, streamline application processes from hours to minutes, and
equip caseworkers with proactive, data-driven insights. However, the risks of algorithmic bias,
privacy violations, and digital exclusion must be mitigated through robust Human-in-the-Loop
frameworks and adherence to UNICE F 6 s 10 Requirements. Th-e ul't
centered Al ecosystem - built on multidisciplinary collaboration between policymakers, data
scientists, and frontline social workers - transforming social safety nets into dynamic,
responsive systems that leave no child behind.

Note: The article was elaborated within the Project selected in competition "Stimulating
excellence in scientific research 2025-2026" 25.80012.0807.37SE "The perfection of
instruments for reducing income inequality and reducing poverty of the population in
the process of European integration of the Republic of Moldova", institutional funding, ANCD.
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This paper examines the application of artificial intelligence tools to optimize income support
and protective interventions for children in vulnerable situations. Through a review and case
analysis, the study identifies evidence-based design principles for Al deployment in child welfare
systems, with emphasis on predictive precision, administrative efficiency, and algorithmic fairness.
Key findings confirm that Al-driven approaches can substantially improve targeting accuracy and
reduce administrative burden, while underscoring the indispensable role of human oversight for
high-stakes decisions. The paper advocates for a responsible, interdisciplinary implementation
mo d e | t hat prioriti z e seing mifull com@ian€eswithrintegh&tional ethicald we |
frameworks.

Keywords: artificial intelligence, vulnerable children, child protection, income support,
predictive equity, algorithmic fairness
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Glossaries had their origins in the medieval times, when teachers created glossaries to
help their students understand difficult concepts and terms in the Latin texts they were
attempting to read. A glossary takes the process of compiling a list of terms one step further to
include a more detailed explanation of the term and its significance to the topic being
discussed. A glossary differs from a specialized dictionary or encyclopedia because it is
intended to supplement and assist the interpretation of a particular text. A glossary provides a
reader new specialised words. The terms you choose to include in your glossary reflect terms
that are important to your topic and defy simple translation. As you do your readings and
compile your list of terms, certain terms will stand out as needing more explanation or difficult
to render into English. From a theoretical perspective, terminology is recognized as an
independent scientific discipline that studies concepts and their linguistic representations [1].
Terminology is a science, a disciplinary field of knowledge related to concepts and everything
included in it (terms, symbols), etc. It can also be considered as a summary of terms that
represents a whole system of concepts of specific fields. According to Lyons (2010),
terminological systems are structured networks where each term occupies a precise
conceptual position.

While formulating terms and concepts in different fields of knowledge and science, it is
worth mentioning that languages and their words cannot be used in their general meaning;
they should be used in a specific form which makes the conceptual explanation precise and
useful so that professionals from different fields can communicate effectively. If we compare
the semantic structure of a common word and a term, we notice that the meaning of the term
is generally quite narrow and limited. This semantic precision ensures unambiguous
professional communication, especially in scientific and technical discourse.

The importance of specialized communication between scientists and representatives of
various fields of knowledge, science, and technology is highly beneficial. Nowadays, the
development of science and technology has been accompanied by a large number of
concepts and conceptual fields which constantly raise the need for new designations. The
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