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HUMANITAR VO ICTIMAI ELMLOR
HUMANITIES AND SOCIAL SCIENCES

Pragmatic Aspects of English in
Scientific Communication

Lala Huseynova

Keywords: pragmatic competence, communication strategies,
interpretation, scientific exchange, cultural variations

Acar sozlor:  pragmatik  kompetensiya, kommunikasiya
strategiyalari, sarh etma, elmi miibadila, madani forqliliklor

Scientific communication is a highly relevant and socially
significant subject of research across various fields of
linguistics. It plays a crucial role in disseminating up-to-date
information and creates conditions for effective scholarly
interaction. Moreover, it contributes to the formation of a
holistic perception of science within the social context, as it
serves as one of the most effective means of popularizing the
results of scientific activity in society. In contemporary
conditions, the professional activity of a researcher is impossible
without international scientific communication. A crucial area
within contemporary linguistic research is the practical
application of English in scientific communication.

Azerbaijan University of Languages, PhD in Philology, Baku, Azerbaijan
E-mail: lala.huseynova@adu.edu.az
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It is largely spurred by global knowledge sharing and growing
international academic engagement. As science and technology
advance swiftly, English has become the primary language for
intercultural scientific exchange, serving as a universal tool for
conveying scholarly ideas and cultivating professional
communities.

When scientific communication is viewed from a pragmatic
standpoint, using English is not only about sharing knowledge.
It is an active process of choosing specific linguistic resources,
methods, and tactics intended to produce a particular impact.
This makes pragmatic competence especially important, as it
involves understanding the communication aims, the audience's
attributes, and the accepted cultural and discourse conventions
of the global academic sphere.

It is worth noting that an audience-aware approach is a central
issue of effective communication. In English scientific writing,
authors are expected to adjust their presentation based on the
reader’s familiarity with the subject, their professional domain,
and their cultural background. Hence, it appears that this
modification is demonstrated through the chosen terminology
and the persuasive tactics employed to achieve greater clarity
and a more cohesive message. The typical distinctive features of
English academic writing include a distinct organizational
framework, a straightforward logical progression, strong support
for arguments, and a conscious effort to minimize emotional
expression.

Another essential point that is of great importance for
participants in scientific communication is following the
established academic style norms. Strict standards for
objectivity, neutrality, and precision are enforced in English
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scientific speech. This shows itself as a propensity for
depersonalization, impersonal forms, and the frequent use of
passive constructions. First-person pronouns are being used
more frequently as a result of contemporary trends toward
personalization, which calls for the author to be adaptable and
contextually aware.

The strategic arrangement of scientific texts deserves special
consideration. The consistency and logic of the message's
structure play a major role in the pragmatic effectiveness of
communication. Structural models like Introduction, Methods,
Results, and Discussion are frequently applied in the English-
language academic tradition to provide consistency and
predictability in scientific writing. Furthermore, metadiscursive
components (however, therefore, in addition) are essential for
structuring the text and directing the reader's interpretation.

The pragmatic points within scientific communication extend to
the judicious use of politeness and tact. Notwithstanding its
inherent objectivity, academic discourse is not exempt from
evaluative commentary and critical assessment. Within English-
speaking academic circles, expressing disagreement is typically
handled indirectly, employing hedging strategies. This indicates
the use of linguistic tools such as "may," "might," "suggests,"
and "appears" to avoid making definitive statements and to
promote a respectful demeanor toward other scholars. Thus,
mastering these communicative resources is a crucial aspect of
pragmatic competence.

Moreover, the comprehension and application of scientific
messages are determined significantly by the cultural
backgrounds of academic community participants. It is
necessary to note that, while people of various cultural contexts
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face the same linguistic expressions, their modes of
interpretation may differ. It follows from this that these
differences can result in the failure of verbal exchanges.
Consequently, employing English for global scientific exchange
necessitates a keen awareness of these cultural variations and the
skill to tailor one's communication to resonate with a worldwide
readership.

Equally important is taking into account the application of
available digital tools and their appropriate influence on the
functional qualities of scientific interaction. The emergence of
social media, academic databases, and internet platforms has
changed the ways that scholars communicate. With regard to
digital scientific discourse, it is necessary to consider such
significant factors as brevity, accessibility, and interactivity that
determine language choices and communication strategies. The
pragmatics of English in science are gaining correspondingly
new traits that reflect the dynamic nature of the current
informational system.

To sum up, the pragmatic considerations of English employment
in academic exchanges are dependent on a multitude of essential
constituents. These include choosing appropriate language tools,
effective communication tactics, acknowledging cultural
variations, and conforming to the established norms of academic
writing and speaking. In order to keep pace with scientific
advancement worldwide, one needs to gain not only a solid grasp
of proper grammar and vocabulary but also develop and
implement pragmatic skills. Thereby, it fosters confident
engagement in extending international scientific platforms.
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The Role of Information Technologies
in Mathematics Education
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Keywords: mathematics education, information technologies,
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intelligence, interactive learning, distance education

Acar sozlar: riyaziyyat tohsili, informasiya texnologiyalari,
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interaktiv talim, distant tohsil

In the modern era, the development of information and
communication technologies has brought significant changes to
the educational system. In particular, the application of digital
technologies in mathematics education is of great importance in
improving the quality of teaching, developing students’
analytical thinking, and creating an interactive learning
environment. Since mathematics is a field rich in abstract
concepts, the use of information technologies provides broad
opportunities for the visualization and practical comprehension
of complex concepts.

!Azerbaijan State Marine Academy, Baku, Azerbaijan
2Mingachevir State University, Mingachevir, Azerbaijan
3Azerbaijan State Pedagogical University, Baku, Azerbaijan
“Corresponding author. E-mail: rovshangumbataliev@rambler.ru
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A bibliometric study conducted by Suripah etal. (2025) revealed
that scientific research related to technological innovations in
mathematics education indexed in the Scopus database has
rapidly increased in recent years. The authors state that artificial
intelligence, electronic educational platforms, and adaptive
learning systems have become the main directions of modern
mathematics education. In the study by Bin Zabidi et al. (2024),
trends in the implementation of technology in mathematics
education were investigated, and it was determined that
GeoGebra, MATLAB, and other mathematical software tools
positively influence the development of students’ logical
thinking. The authors particularly emphasized that interactive
software increases students’ motivation. Navarro-Ibarra et al.
(2025) conducted a systematic review on technology and
mathematics education and demonstrated that digital learning
environments provide higher outcomes compared to traditional
teaching methods. According to the authors, technology-based
learning improves students’ problem-solving skills and creative
approaches.

Yunianto et al. (2024) investigated the application of
computational thinking in mathematics lessons and determined
that the use of information technologies strengthens students’
algorithmic thinking abilities. This approach plays an important
role in developing 21st-century skills. Gusteti et al. (2025)
analyzed the application of augmented reality technologies in
mathematics education. The authors noted that AR technologies
enable more effective teaching of geometric figures and spatial
models. In the systematic review conducted by Darmanova et al.
(2025), the positive impact of technology implementation on
student achievement in middle and high schools was
demonstrated. According to the findings, digital educational
environments increase students’ interest in lessons and ensure

11
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individualized instruction. Juliangkary et al. (2025) investigated
the integration of computational thinking into mathematics
education and showed that programming and digital modeling
contribute to a deeper understanding of mathematical concepts.
Abu et al. (2025), H. R. Ismayilov, H. H. Ahmadov, and
R.Z.Humbataliyev (2020), analyzed technology-enhanced
mathematics learning methods and determined that electronic
educational platforms increase the effectiveness of mathematics
teaching under distance education conditions.

The main advantage of this article is that the role of information
technologies in mathematics education is analyzed not only from
a theoretical perspective but also systematically based on the
results of modern studies. The article comprehensively examines
modern directions such as artificial intelligence, adaptive
learning systems, virtual and augmented reality technologies,
electronic platforms, and computational thinking. In addition,
the study presents both the advantages of technology
implementation and existing problems, along with their possible
solutions, which increases the practical and scientific
significance of the article. Thus, the integration of information
technologies into mathematics education not only improves the
efficiency of the educational process but also plays an important
role in preparing future specialists with digital competencies.

During the research, scientific-theoretical analysis, comparative
analysis, systematization, and observation methods were
employed. The primary sources of the study consisted of
scientific articles indexed in the Scopus database, international
journals, and modern research on digital education.

12
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Within the framework of the research, the following directions

were analyzed:

e Types of information technologies used in mathematics
education;

o the impact of electronic educational platforms on teaching;

o the capabilities of artificial intelligence-based systems;

e the application of wvirtual and augmented reality
technologies;

o the effectiveness of digital tools in distance education.

During the analysis process, the results of different researchers
were compared and generalized. The main purpose of the study
was to identify the advantages and challenges created by
information technologies in mathematics education.

Main directions of information technologies in mathematics
education

Electronic educational platforms

Platforms such as Moodle, Google Classroom, Microsoft
Teams, and Khan Academy are widely used in mathematics
education. These platforms provide teachers with opportunities
for sharing educational materials, evaluating assignments, and
monitoring students’ achievements. The advantages of
electronic platforms include:

o expansion of distance education opportunities;

e increase in interactive assignments;

e automation of the assessment process;

e development of students’ independent learning skills.

During the pandemic period, the importance of digital platforms

in education increased significantly, and their effectiveness was
practically confirmed.

13
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Mathematical software tools

GeoGebra, MATLAB, Wolfram Mathematica, and Maple
software programs play an important role in mathematical
modeling and visualization. Through these programs:

» function graphs can be constructed;

e geometric figures can be modeled;

e complex mathematical calculations can be automated.
These technologies help students understand mathematical
concepts more deeply.

Artificial intelligence technologies

Artificial intelligence-based educational systems create
individualized learning environments. These systems:

e analyze students’ mistakes;

e provide personalized assignments;

e automatically regulate learning pace;

e predict learning outcomes.

The application of artificial intelligence technologies not only
increases teaching effectiveness but also reduces teachers’
workload. The conducted analyses demonstrate that the
application of information technologies positively affects the
quality of mathematics education. Interactive software and
electronic platforms increase students’ interest in lessons and
contribute to the development of their analytical thinking.
However, several challenges still exist:

e lack of technical equipment;

o insufficient digital competencies of teachers;

e limited internet accessibility;

o risks of digital dependency.

14



Rovshan Humbataliyev et al.

In order to eliminate these problems, it is necessary to:

o strengthen the technical infrastructure of schools;

e organize professional development courses for teachers;
e develop digital education strategies.

Modern studies show that artificial intelligence and metaverse
technologies will be more widely applied in mathematics
education in the future. The results of the study revealed that
information technologies are among the most important tools for
increasing the effectiveness of mathematics education.
Electronic platforms, interactive software tools, artificial
intelligence systems, and virtual reality technologies make the
educational process more effective and flexible. The application
of information technologies:

o develops students’ logical thinking;

o ensures the visualization of complex mathematical concepts;
e expands distance education opportunities;

o creates individualized learning environments.

In the future, with the further development of digital
technologies, new innovative approaches are expected to emerge
in mathematics education. Therefore, the digital transformation
of educational institutions and the improvement of teachers’
technological competencies are of particular importance.
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Azdrbaycan universitetlorinds ingilis
dilinin kompetensiya asash tolimi
yollari: miiqayisali tadqiqat

Lamiys Babayeva!" "/, Giilay Qurbanova'

Acar sozlar:  gqrammatika, pedaqogika, kommunikativ
kompetensiya, tohsilda IKT, milli kurikulum, tapsiriq asasl talim
Keywords: grammar pedagogy, communicative competence,
ICT in education, national curriculum, task-based learning

Dérdiincii Senaye Inqgilabinin toloblori fonunda ingilis dili
sadoco akademik bir fonn statusundan c¢ixaraq, qlobal
kommunikasiyanin vo rogomsal ekosistemin osas "omoliyyat
sistemino" c¢evrilmisdir. Miasir dovrde ingilis dili biliyi
Olkalorin  beynolxalq miistovido roqabst qabiliyyatliliyini
sortlondiran ilkin amillordon biridir. Resurslara osaslanan
iqtisadiyyatdan bilik iqtisadiyyatina kecid morholosinda olan
Azarbaycan liglin dil bacariglart bir liiks deyil, milli insan
kapitalinin fundamental torkib hissosidir. Azorbaycan Sorqlo
Qorb arasinda, xiisusilo Orta Dohliz (Trans-Xozor Beynolxalq
Noqliyyat Marsrutu) ¢orgivosindo strateji vo unikal geosiyasi
movqeyo malikdir. Olkonin davamli sosial-igtisadi artim1 enerji,
nogliyyat vo loqistika sektorlarinda xarici torofdaslarla effektiv
qarsiliqli alage qurmaq bacarigindan asilidir.

!Azarbaycan Dovlot Neft vo Senaye Universiteti, Baki, Azorbaycan
“Mosul miisllif. E-pogt: lamiyababayeva2019@gmail.com
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Neft vo qaz sektoru iqtisadiyyatin onurga siitununu toskil etso
do, beynalxalq miiqavilalarin texniki-hiiquqi miirakkaebliyi amak
bazarinda yiiksok soviyyade ingilis dili bilon miitoxassislors olan
tolobat1 artirir.

Azarbaycanda ingilis dili tadrisinin (IDT) keyfiyyoati ilo 6lkonin
strateji hodoflori arasinda birbasa korrelyasiya movcuddur.
Ononovi, passiv tolim metodlart global miihitdo sorbost
danisiqlar apara bilon mozunlar yetisdirmokde yetorsizdir.
"Azarbaycan 2030" baxist ¢orgivoesinda tolobalorin funksional
dil alstlorine yiyolonmasi pedaqoji se¢imdon daha cox strateji
zoruratdir. Bu todqgigat totbiq olunan miiasir metodlarin sinif
nozoriyyasi ilo real omok bazarinin praktik toloblori arasindaki
boslugu no dorocodo doldurdugunu miigayisali sokildo
qiymatlondirmayi hadofloyir.

""Sassiz oyrananlar” fenomenindan kommunikativliya kegid
Onilliklor boyu Azaorbaycanda dil Oyrensnin uguru motni
torcimo etmok vo kontekstdon konar qrammatik strukturlar
tapmaq bacarigr ilo Olgiilirdi ve "Qrammatik-torciima
metodundan (GTM)" istifado edilirdi. Bu yanasma savadli
oxucular yetisdirso do, dilin mexanizmini bilon, lakin spontan
linsiyyot zamani duruxub qalan "sossiz Oyrononlor" ordusu
yaradirdi. Miiasir yanagma iso diqqgoti dil haqqinda nozori
molumatdan "Unsiyyat Saristosi"no, yoni dildon praktiki
istifadoyo yonaldir.

Dell Hayms torofindon iroli siiriilon kommunikativ
kompetensiya konsepsiyasi dilin sosial kontekstdo, modoni
normalara uygun vo miioyyan moaqsadlar ii¢iin rovan istifadosini
nozords tutur.
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Bu noazoariyya dord asas komponenti shato edir:

* Qrammatik soristo: Dilin struktur qaydalarini diizgiin totbiq
etmok.

* Sosiolingvistik saristo: Madoni vo sosial miihits uygun dil
formalar1 segmok.

* Diskurs soristosi: Climlolori montigli sokilds birlosdirib biitov
matn/nitq yaratmag.

+ Strateji soristo: Unsiyyot zamani yaranan fasilolori vo
anlasilmazliqlar1 kompensasiya etmak.

2000-ci illorin avvallorindon baslayaraq biheviorist mexaniki
azborgilik modeli Milli Kurikulum vasitasilo konstruktivist
yanasma ilo ovoz olunmusdur. Tolobolor artiq biliyin passiv
gobuledicisi deyil, aktiv yaradicisidirlar. Todqiqatlar gostorir ki,
tolobolor qaydalart  ozborlomok ovozino, "kosf yolu ilo
Oyronmaya" calb olunduqda miirokkob gqrammatik strukturlar
daha yaxs1 monimsayirlor.

Todgigatda komiyyat — imtahan naticolori, IKT-dan istifado
tezliyi vo keyfiyyot — sinifdaxili miisahidolor, miiallim roylori
molumatlarinin  sinerjisini tomin edon "Konvergent Paralel
Qaris1q Metodlar" dizaynindan istifado edilmisdir. Azorbaycan
Dovlot Neft vo Sonaye Universitetindo (ADNSU) geyri-ixtisas
qruplarinda aparilan dorslor xiisusi meyarlar osasinda miisahido
olunmusdur.
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Miisahida Miiasir yanasma modelinin Miisahida
kriteriyalari talobi naticasi
Miisllimin rolu  Yegna bilik otiiriiciisii deyil, Bali
fasilitatordur.
Toaloba Darsin 50%-don ¢oxu Boli
omokdasligi  ciit/qrup isi (danisiq) ilo kegir.
Ingilis dili Miisllim va toloba doarsi vo Qismon
tolimatlar1 tam ingilisco
aparir.
IKT Agilli I6vhalar vo rogomsal Boali
Inteqrasiyasi platformalar totbiq olunur.

Moqalodo ononavi climlo analizi strukturunun — "Miibtoda + Feil
+ Tamamliq" yerini "Kontekst + Kommunikasiya moqsodi"
modelinin tutdugu qeyd olunur vo 3 asas metod forqlondirilir:
Induktiv metod: Tolobo hazir qayda almaq ovozino, dil
nlimunslarindan qanunauygunluqlar: 6zii "kosf edir".

Tapsiriq osashi 6yronmo (TBL): Qrammatika real hoyati bir
tapsirigl icra etmok igiin aloto ¢evrilir. TBL 3 morhololidir:
Tapsirigdan ovval (Pre-task), praktiki foaliyyot (problemin
grupda holli), gqrammatik tohlil (Language Focus).

Dil tocrid olunmus qaydalarla deyil, hazir ifade bloklar: ilo
oyradilir. IKT-nin psixoloji vo koqnitiv tosiri (Affektiv Filtr):
Rogomsal alstlor (Kahoot!, Wordwall, Padlet, Mentimeter)
tolobolorin hami qarsisinda sohv etmok qorxusunu — "Dil
tosvisi"ni vo Krashen torafindon irali siiriilon "Affektiv Filtr"i
asag1 salir. Anonim interaktiv roqabot tolobo istirakini 40 %
artirrr. Homginin Ikigat Kodlasdirma Nozoriyyosino osason,
vizual vo audio elementlor (masalon, Present Continuous tigiin
video izlomok) statik motndon daha giiclii assosiasiya yaradir.
Siini intellekto osaslanan alotlor vo milli "Rogomsal maktob"

21



Lamiyo Babayeva va Giilay Qurbanova

platformas1 toloboyo real vaxtda ipucu verorok 6z sohvini
diizaltmo imkan1 verir. Masalon, sort soklini simulyasiya ilo
Oyronanlor 25 % daha yiiksok yaddagalma niimayis etdiriblor.
Azorbaycan dilinin iltisaqi (sokilgi asasl), ingilis dilinin iso
analitik (s6z0nii osaslt) olmasi struktur sohvloring yol agir (mas.:
Moktoba — to school).

Geri tosir (Washback) effekti: Dovlot Imtahan Morkozinin
(DIM) ¢oxse¢imli gqrammatik testlori miiollimlori kommunikativ
dorslordon yayindirib yenidon GTM metoduna qaytarir. Bu
sababdan siniflords ham danisiq, ham test hazirligini birlosdiron
"hibrid yanasma" hokm siiriir. Internet ¢ixis1 zoif olan region
universitetlori arasinda texnoloji forglor halo do galmaqdadir.
Standartlasdirilmis milli imtahanlar (DIM) tocrid olunmus
gqaydalar1  deyil, qrammatikanin = kontekst  daxilindo
**'instrumental istifadosi"**ni  yoxlamalidir. Rogomsal
boraborliyi tomin etmok {i¢lin region universitetlorine "oflayn
rogomsal  resurslar"  verilmolidir.  Miollim  tolimlori
miithaziralordon uzaqlasmali, TBL ddvrlorini idars edon praktik
mikrotodriso osaslanmalidir. Generativ siini intellektdon istifado
edorok yerli konteksto uygun (mosolon, Susa vo ya Sokiyo
soyahot bloqu vasitosilo Past Simple todrisi) qrammatika
tapsiriqlart hazirlanmalidir. Tolobas aktivliyi 70 % (danisig/yazi),
miiallim fasilitasiyasi 1so 30 % toskil etmalidir.

Moqalo siibut edir ki, Azorbaycanda passiv oxucu
morhalosindon aktiv natiq moarholasine keg¢id hom koqnitiv, hom
do texnoloji islahatlar tolob edon kompleks bir prosesdir. IKT vo
yeni metodlarin milli konteksto uygunlasdirilmasi bu prosesin
ugur rohnidir.
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Mir Calahin “Bir goncin manifesti”
asarinda Sona, Mardan vo Baharin
aciacaqh taleyi

Sakir Coforov

Acgar sozlar: tale, baxis, maslak, kador, fors, iztirab
Keywords: fate, view, profession, sadness, grief, suffering

Mir Calalin yaradiciliginda miihiim yer tutan asarlorindon biri
«Bir goncin manifesti» osoridir. 9sordo Sona, Mordan vo
Baharin acinacaqli taleyi ¢ox bdyiik ustaliqla verilmisdir.
Osordon goriirik ki, Mordan holo inqgilabin asl mogsad vo
vozifalorini anlamir, ayri-ayr1 dovlatlilora baxist ciddidir vo
onlart mohv etmok fikrindadir. O, sohords olanda konddos qoyub
goldiyi anasii, kérpo qardasi Bahar1 yaddan ¢ixarmir, tez-tez
onlar1 xatirlayir. Hoyatda tutdugu boazi xasiyyatlorine gors 6ziino
tonqidi do yanagsir. Belo vaxtlarda ona maslok dostu Bagir lazimi
maslohatlor vermayi unutmur. Biz asorde Mardanin, Sonanin vo
Baharin konddoki hoyati ilo tanis olanda Mir Calalin daha ¢ox
somimiliyini duyuruq. Yazig1 6ziinli sevimli gohromanlarindan
konarda duran adi miisahidogi rolunda gostormir, bolko do
onlarin sevincinog, kodorino sorik olur. Hoyata goldiyi giindon
ehtiyac icorisindo boyiiyon korps Baharin taleyi no qoder
kodorlidir.

ADNSU-nun nazdinds Senaye vo Texnologiya Kolleci, filologiya iizra falsafa doktoru, Baki,
Azarbaycan
E-pogt: shakird.jafarov50@gmail.com
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Sakir Cofarov

Qeyd etmoliyik ki, Mir Calalin «Bir goncin manifesti» asarindo
mohobbotlo tosvir etdiyi gqohromanlar igorisindo Sona obrazi
xiisusila forglonir. O, hom qaygikes bir ana, hom do 6z qlirurunu
istiin tutan, insani loyaqotini yliksok giymotlondiron votondas
kimi diqgoeti colb edir. Onun kasibgiligi, ehtiyac igarisindo
galmasi ucbatindan «Yusif-Ziileyxa» xalgasini satmaq istomasi
ilk baxisda adi bir voziyyot kimi goriiniir, desok, he¢ do
yanilmariq. Oslindo, oglunun toy giinii li¢lin qiymotli bir
hadiyys kimi saxlanan bu xalca «abadi vo tomiz bir mohaobbatiny
timsalidir. Belo bir hodiyyoni satmaq onun qiiruruna,
$oxsiyyating toxunur vo ¢ox pis hala diistir.

Ana ingilisin saydig1 «sar1 vo buz kimi soyuq qizillarin bir-bir
olina toxundugunu» hiss edarkon adi bir fohlonin sézii onu sanki
yuxudan ayildir: «Verin, verin aparsin fahigalors fors elosin. Qoy
onu toxuyanlar quru yerdo qalsin. Ay boadboxt, qafil miisolmany
(Hiiseynov, 2011, s. 196).

Sona anaya els golir ki, ingilis 6z evinda rahatliqla adi xalgaya
deyil, elo Sonanin barmaqlarina baxir. Belo bir vaxtda Sonanin
g0zii qarsisinda ovvalco 6z oglu Mordanin mozommotlo dolu
baxist golib durur. Eyni zamanda xal¢a onun nazorinds bir ev
osyasi kimi yox, vaotonin on gozol nematlorinin mocmusu kimi
goriiniir. Ananin belo hiss kecirmasi, onun horakotlori onun
vatonparvarliyindon xabar verir.

Mordan giinahsiz doyiilmiis vo tohqir olunmus kigik qardasinin
boyiik giinahini, hor seydon ovval, kasib olmasinda goriirdii:
«Ana, Baharin boytiik togsiri var. Onun togsiri kasibligdir. Bu
zomanado kasibligdan boylik giinah nadir? Yixil 61, kasib
olmal!» — deyir (Haciyev, 1958, s. 620).
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Bu s6zlords Mardanin miihits, hagsizliga vo adalstsizliys nifrati,
koskin etiraz1 diqqgoti calb edir. Belo hagsizliga do6zo bilmoyon
Mardan1 miibarizo meydanina va casur insanlar arasinda olmaga
aparib ¢ixarir vo hoyatda miixtolif adamlarla garsilasmast onu
daha miibariz edir.

Qeyd etmoliyik ki, Mardanin kond soraitinds olan foaliyyati do
osordo ohomiyyatli yer tutur. Mir Calal onu foal vo bacarigh
natiq, tobligatc1 kimi do golomae almisdir. Diizdiir, Mardan tohsil
almayib, amma onun sado danisiq torzi, konkret fikri vo giiclii
miihakimasi vardir. 9sarden aydin olur ki, Mir Calal Sonani ana-
ogul miinasibatindo vermoyib, on osasi, ananin milli
keyfiyyotlorini, ana-votondas xarakterini {izo ¢ixarmisdir.
Mosalon, ceyran vo xalga ohvalati buna real siibutdur.

Taninmis oadabiyyatsiinas alim Cofor Xondan dogru demisdir:
“Ceyran vo xalca asordo xalqimizin on sevimli, on 9ziz nematlori
kimi verilmisdir. ©gor yarasiqli, mosum, qaragéz ceyran holo
balaca Bahardan 6trii osason oylonco vo tosolli vasitosidirsa,
Sonanin monoviyyatini, golbini, duygu vo diislinco alomini
agmaq Uclin bodii imkanlardan biridir. Ogor ceyran meso
yirticisinin, vohsi canavarin hiicumuna moruz qalardisa, ana
koksiinli qalxana g¢evirar, biitiin giiciinii toplayib onu qorumaga
calisardi. Lakin qarsida isi qat-qat ¢otinlosdiran pristav, divan,
mister kimi daha qorxunc qilivvalor vo maneoalor dayanirdi”
(Arif, 1967, s. 48).

Sona da basqgalar1 kimi ogul toyu gérmoyi 6ziino bir arzu saysa
da, bu arzuya ¢ata bilmirdi. Ciinki oglu ev-esiyindon didorgin
diismiis vo hobs olunmusdur. Osordo Bahar da 6mrii basdan-
basa ehtiyac vo iztirab icorisindo kegon nakam usaqglarin bir
timsahidir. Dolanisiq, bir par¢a ¢orok onu ¢olloro salmis, ana
qaygist vo usaqliq forohindon mohrum etmisdir. Tosadiifi deyil
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ki, Bahar surati tosvir edilorkon M.O. Sabirin belo bir beyti yada
disiir:

Ey darbador gozib iirayi qan olan cocugq,
Bagsiz qalib ayaqlara iftan olan cocuq (Sabir, 2012, s. 552).

Osordo gilinahsiz Baharlar1 6liimo mohkum edonlors qarsi nifrot
vo qozab qiivvetlidir. Saxta vurub dondurmus, qanli dévranin
qanunlari, amansiz insanlarm oli ilo 6ldiiriilmiis balaca Bahar
xalqin azadliga ¢ixdig1 giiman edilon giinds bir daha hormatlo
xatirlanir.
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Ingilis dilinin tarixi inkisafinda soxssiz
konstruksiyalardan soxsli
konstruksiyalara kecid

Giinay Mehraliyeva
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qadim ingilis dili, orta dovr ingilis dili, tarixi sintaksis, SVO
modeli, sintaktik yenidon tahlil, diaxronik dil¢ilik
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formation, grammatical change

Ingilis dilinin tarixi inkisafinda bas veron on miihiim sintaktik
doyisikliklordon biri soxssiz konstruksiyalarin todricon yoxa
¢ixaraq soxsli konstruksiyalarla ovoz olunmasidir. Qodim ingilis
dilinds bir sira feillor miiasir ingilis dilindon forqli olaraq adliq
halda miibtoda tolob etmirdi. Bu konstruksiyalarda experiencer
funksiyasi dasiyan isim vo ya avazliklor daha ¢ox yonliik vo ya
tosirlik halda islonirdi. Miiasir ingilis dilindo “He is hungry”
konstruksiyasi ilo ifade olunan fikir qodim ingilis dilinds “Him
hungers” tipli konstruksiyalar vasitosilo ifado edilirdi. Bu fakt
godim ingilis dili sintaksisinin miiasir ingilis dilindon osash
sokilds forqlondiyini gostorir.

Azarbaycan Diller Universiteti, Baki, Azarbaycan
E-pogt: gunay-m2014@yandex.com

27


https://doi.org/10.36719/2663-4619/2/27-32
mailto:gunay-m2014@yandex.com
https://orcid.org/0000-0003-4923-8004

Giinay Mehroaliyeva

Otto Jespersen saxssiz konstruksiyalarin yoxa ¢ixmasim “Man”
anlayisinin psixoloji inkisafi ils alagalondirirdi. Onun fikrinca,
insanin ciimlodo semantik vo psixoloji baximdan 6n plana
¢ixmasi $oxs bildiron isimlorin miibtoda mdévqgeyina ke¢gmosino
sobab olmusdur (Jespersen, 2007).

Son dovr todqiqatlarinda iso bu doyisiklik yalniz psixoloji vo
sintaktik faktorlarla deyil, hom do diskurs-pragmatik vo koqnitiv
yanasmalarla izah olunur. Miiasir tarixi dilgilikdo soxssiz
konstruksiyalarin  transformasiyas1  “subjectification”  vo
“constructional change” — “subyektivlosmo vo konstruksional
doyisiklik™ nazariyyalori ¢argivasindo do arasdirilir (Traugott &
Trousdale, 2013).

Saxssiz konstruksiyalarin nazari asaslart

Qadim ingilis dilinds soxssiz konstruksiyalar genis yayilmisdi.
Bu konstruksiyalarda experiencer (qavrayici subyekt) adliq
halda deyil, yonliik vo ya tosirlik halda islonirdi. Masolon: Him
hungrode (“O ac idi”). Bu konstruksiyada experiencer olan
“him” adliq halda deyil va climlods formal qrammatik miibtoda
yoxdur.

Jespersen godim ingilis dilindo asagidaki konstruksiyani osas
nliimuns kimi toqdim edir:

“pam cynge licodon peran”

O, bu konstruksiyanin inkisafin1 asagidaki sokilds izah edir:

1. pam cynge licodon peran
2. the king liceden peares

3. the king liked pears

4. he liked pears

Jesperseno goro hal sokilgilorinin zoiflomasi vo sintaktik geyri-
mioyyonlik noticosindo ovvalki tamamliq ilkin mévgedon
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miibtada movqgeyina kegmisdir. Belsliklo, “cause pleasure to”
(zovq vermok) monasini ifads edon konstruksiya sonradan
“receive pleasure from” (z6vq almaq) monasina ¢evrilmisdir. Bu
semantik transformasiya tarixi sintaksisdo “reanalysis” (yenidon
tohlil) — reinterpretasiya hadisosinin klassik niimunslorindon biri
hesab olunur. Ciinki dil dasiyicilari mdvcud strukturu yeni
grammatik model osasinda yenidon interpretasiya etmislor
(Lightfoot, 2019).

Sintaktik yenidon tohlil va soz sirast dayigikliyi

David Lightfoot soxssiz konstruksiyalarin yoxa ¢ixmasini
generativ  sintaksis vo dil monimsonilmosi nozoriyyasi
¢argivasindo izah etmisdir. Lightfoota géro hor yeni nosil dili
ovvalki noslin nitq niimunalori asasinda yenidon qurur. Bu
prosesda struktur baximmindan ikimonali konstruksiyalar yeni
sintaktik interpretasiyaya moruz qalir.

Lightfoot geyd edir ki, qadim ingilis dili asasan SOV modelina
malik olmusdur. Lakin orta dovr ingilis dilinde SVO modelinin
sabitlogmosi naticosinds OVS tipli konstruksiyalar qeyri-
soffaflagsmisdir. Mosoalon, the king liked pears konstruksiyasi
kecid dovrindo hom OVS, hom do SVO modeli iizro
interpretasiya oluna bilirdi. Yash nosil onu ovvalki sintaktik
model asasinda sorh etdiyi halda, gonc nasil artiqg SVO modelina
uygun sokildo gabul edirdi. Bu doyisiklik ingilis dilinds subyekt-
morkozli sintaktik sistemin formalasmasiin osas
morhalolorindon biri hesab olunur. Miiasir tarixi sintaksis
todqgiqatlarinda bu hadiso “canonical subject formation” —
kanonik miibtoda strukturunun formalasmasi prosesi kimi
xarakterizo edilir (Denison, 1993).
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Morfoloji sadalasma va semantik dayisiklik

Soxssiz konstruksiyalarin yoxa ¢ixmasinda miihiim rol oynayan
amillordon biri do hal morfologiyasinin zoaiflomasi olmusdur.
Adliq, yiyolik vo yonlikk hallar arasindaki formal forqlorin
azalmasi sintaktik reinterpretasiyani asanlagdirmisdir.

Olga Fischer vo Wim van der Leek qeyd edirlor ki, godim vo orta
dovr ingilis dilindo bozi feillor hom soxssiz, hom do soxsli
sokilds islono bilirdi. “To ail” kimi bozi feillor miiasir ingilis
dilino iki forqli sintaktik model osasinda ke¢misdir. Birinci
modeldo experiencer (qavrayicit subyekt) miibtoda funksiyasi
dasiyirds, ikinci modeldos iso tamamliq funksiyasinda qalirdi. Bu
paralel sintaktik modellorin mévcudlugu orta dovr ingilis dilinin
kecid xarakterli qrammatik sistemo malik oldugunu gostorir.
Miiasir korpus asasl tadqiqatlar da gostorir ki, XIV-XV asrlordo
soxssiz  konstruksiyalar siirotlo mohsuldarligini itirmoyo
baslamigdir (Castro-Chao, 2021).

Saxssiz konstruksiyalarin yoxa ¢ixmasinin sabablori

Tarixi dilgilikde soxssiz konstruksiyalarn yoxa ¢ixmasi
asagidaki osas faktorlarla izah olunur:

1. soxssiz feillorin bir hissosinin istifadodon ¢ixmasi;

bazi soxssiz feillorin soxsli feillara ¢evrilmasi;

formal “it” miibtodasinin yaranmasi,

SVO soz sirasinin normaya ¢evrilmasi;

hal morfologiyasinin zaiflomasi;

experiencer-in adliq halda miibtodaya ¢evrilmasi;

semantik reinterpretasiya;

antropomoarkazli diistinco modelinin inkigafi.

Muas1r kognitiv dil¢ilik yanagmalar1 bu prosesi yalniz
grammatik doyisiklik kimi deyil, insanin 6zilinii “foaliyyatin
morkozi” kimi qavramasinin dilo tasiri kimi sorh edir (Van
Gelderen, 2011).

PN e
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Belaliklo, godim va orta dovr ingilis dilinds mdvcud olmusg
soxssiz konstruksiyalar todricon soxsli konstruksiyalarla ovoz
olunmusdur. Bu doyisiklik sintaktik, semantik, morfoloji vo
psixoloji faktorlarin qarsiligli tosiri noticosindo bas vermisdir.
Jespersen bu prosesi insan amilinin 6n plana ke¢mosi ilo
olagolondirmis, Lightfoot sintaktik yenidon tohlili osas
mexanizm kimi toqdim etmis, Fischer vo van der Leek iso kegid
dovrindo paralel sintaktik modellorin  movcudlugunu
gostormislor.

Natico etibarilo, soxssiz konstruksiyalarin yoxa ¢ixmasi ingilis
dilinin subyekt-morkozli qrammatik sistemo transformasiyasini
oks etdiron fundamental tarixi doyisikliklordon biri hesab olunur.
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Suni intellektin ali tohsildo masuliyyatli
istifadasi: imkanlar va etik risklar

Voli Oliyev!" ) inci Adilzada' ",
Giildans Haqverdiyeva!

Acar sozlar: siini intellekt, ali tohsil, akademik diiriistliik,
rogomsal  savadliligq,  mosuliyyatli  istifads,  generativ
texnologiyalar

Keywords: artificial intelligence, higher education, academic
integrity, digital literacy, responsible use, generative
technologies

Siini intellekt son illorde ali tohsil miihitino tosir edon osas
rogomsal amillordon birino ¢evrilmisdir. Bu texnologiya
tolobalorin molumat axtarisi, matn iizorindo islomosi, fordi
Oyronmo plani qurmasi vo miirokkob anlayiglari daha rahat
monimsomasi iiglin yeni imkanlar yaradir. Xiisusilo generativ
stini intellekt alotlori qisa miiddatds izah, niimuno, plan va ilkin
motn hazirlaya bildiyi iiglin todris prosesinda genis istifado
olunur. Bununla bels, siini intellektin ali tohsilde totbiqi yalniz
texniki yenilik kimi qiymatlondirilo bilmez. Bu masals, eyni
zamanda, akademik diiriistliik, mialliflik hiiququ, monbalorin
diizgiin  gostorilmasi, tolobonin miistaqil diisiinmasi  vo
giymatlondirmonin obyektivliyi ilo baglidir.
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Voali Oliyev vo b.

Ona goro do siini intellektdon istifads imkanlari ils yanasi, onun
yaratdig1 risklor do elmi vo pedaqoji baximdan diggatlo
arasdirilmalidir.  Ali  tohsildo  siini  intellektin  osas
istiinliiklorindon biri dyronma prosesinin fordilosdirilmosidir.
Onanovi tadris modelinda biitiin talobalors eyni material vo eyni
izah iisulu togdim olunur. Lakin talobslorin mdvzunu qavrama
stirati, ovvoalki bilik saviyyasi vo dyronma vardiglori forqli olur.
Siini intellekt asash sistemlor bu forqlori nozors alaraq tolobaya
olavo izah, sadslogdirilmis niimune vo ya mdvzunun daha
dorindon sorhini toqdim edo bilor. Bu baximdan siini intellekt
miiollimi ovoz edon vasito deyil, miisllim vo tolobs arasinda
todris prosesini dostokloyon kdmokg¢i alot kimi gobul edilmolidir.
Holmes, Bialik vo Fadel siini intellektin tohsildo asas rolunu
Oyronmonin fordilosdirilmasi, geri bildirimin siirotlonmasi vo
todris resurslarinin daha c¢evik istifadosi ilo olagolondirirlor
(Holmes et al., 2019).

Siini intellekt miiallimlor {i¢lin do miioyyan istiinliiklor yaradir.
Miisllim dars plani hazirlayarkon, tapsiriq niimunalori qurarkon,
tolobalarin yazili islorinds ilkin struktur problemlarini miisyyan
edorkon vo forqli soviyyolor {i¢iin oalavo material segorkon bu
texnologiyadan faydalana bilor. Bu, miiollimin is yiikiini
miloyyon godor azalda vo onun osas digqatini tolobo ilo canli
linsiyyoats, izaha vo tonqidi miizakiroys yonolds bilor. Lakin
burada vacib masolo ondan ibaratdir ki, siini intellekt pedaqoji
goerarin yerini tutmamalidir. Todris maqsadini, qiymatlondirma
meyarini vo tolobonin inkisaf ehtiyacini miioyyon edon asas toraf
yeno do miiallim olmalidir. OECD rogomsal tohsil ekosisteminin
inkisafinda texnologiyanin somorasinin onun pedaqoji
mogsadlorls  slagolondirilmasindon asili  oldugunu gdstorir
(OECD, 2023).
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Bu imkanlara baxmayaraq, siini intellektin nazarotsiz istifadasi
akademik diirtistliik baximindan ciddi problemlor yarada bilor.
Toloba siini intellekt torofindon hazirlanmis motni doyisiklik
etmodon 0z isi kimi toqdim etdikdo, bu, miislliflik vo akademik
mosuliyyot prinsiplorine ziddir. Eyni zamanda, siini intellekt
bozon movcud olmayan monbolor gostors, faktlart qarisdira vo
ya inandirict gdriinon yanlis malumat vers bilor. Belo hallarda
tolobo togdim olunan cavabi yoxlamadan gobul etdikds elmi isin
etibarlilig1 zsifloyir. Buna goro siini intellektdon istifade edon
toloba motni sadoco hazir mohsul kimi deyil, yoxlanilmali vo
tohlil edilmali ilkin material kimi gobul etmolidir. UNESCO
generativ slini intellektin tohsildo totbigindo insan morkozli
yanagsmani, soffafliit  vo mosuliyyoatli idaroetmoni osas
prinsiplorden hesab edir (Miao & Holmes, 2023).

Al tohsil miiassisolori li¢lin osas vozifolordon biri siini
intellektdon istifadoys dair aydin gaydalarin hazirlanmasidir.
Toloboyo hansi hallarda siini intellektdon istifado edo bilocoyi,
hans1 hallarda iso bunun akademik pozuntu sayilacagi
avvolcadon izah edilmslidir. Masalon, mévzu iizrs ilkin plan
qurmagq, terminlori izah etdirmok, dil sohvlorini yoxlamaq vo
olavo  suallar formalagdirmaq mogbul istifado  kimi
giymotlondirilo bilor. Lakin siini intellektlo tam motn yazdirib
onu soxsi tadqiqat kimi toqdim etmok diizgiin hesab edilo
bilmoz. Bu forqin izah olunmasi tolobalorin texnologiyadan
gorxmadan, lakin masuliyyatls istifado etmosing sorait yaradir.
Qaydalarin yalniz qadaga formasinda deyil, Oyradici vo

istiqgamotlondirici formada verilmosi daha somoarali natico vera
bilor.

Siini intellektdon mosuliyyatli istifads tigiin rogomsal savadliliq

xlisusi ohomiyyot dasiyir. Rogomsal savadliliq yalniz
texnologiyadan istifado bacarigi demok deyil. Bu anlayis
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molumatin  monboyini  yoxlamaq, cavabin = montiqini
qiymatlondirmak, yanlis vo qorozli malumati miisyyan etmak,
soxsi molumatlarin tohliikasizliyini qorumaq ve texnologiyanin
mohdudiyyatlorini basa diismok kimi bacariglar1 da ohato edir.
Talabo siini intellektdon istifado etdikdo aldigi cavabin hansi
monbays osaslandigini, homin molumatin no daracods daqiq
oldugunu vo onun moévzu ilo uygunlugunu yoxlamalidir. Bu
yanagsma tolobonin yalniz texnologiyadan asili qalmasinin
qarsisini alir vo onun tonqidi diisiinma bacariqlarini1 qoruyur.

Stini intellektin ali tohsildo totbiginds qiymatlondirma
formalariin yenilonmasi do vacibdir. Ogor qiymatlondirmo
yalniz hazir yazili motn iizorindo qurularsa, tolobonin homin isi
no dorocodo miistaqil yerino yetirdiyini miioyyon etmok
cotinlogir. Buna goro do misllimlor yazili islo yanasi, sifahi
miidafio, morhalali tapsiriq, monba tohlili, praktiki nlimuna vo
reflektiv izah kimi tisullardan istifads eds bilsrlor. Bu {isullar
tolobonin yalniz noticoni deyil, naticoya neco goldiyini do
gostormosino imkan verir. Beloliklo, siini intellektdon istifado
tamamilo qadagan olunmadan, tolabonin real bilik vo bacarigi
daha obyektiv qiymotlondirilo bilor.

Notico etibarilo, siini intellekt ali tohsildo hom genis imkanlar,
hom do yeni mosuliyyetlor yaradir. Bu texnologiya diizgiin
istifads edildikds fordi 6yronmeni giiclondirs, miisllimlorin isini
asanlagdira vo toloboalorin akademik foaliyyatini daha c¢evik edo
bilor. Lakin onun nozarotsiz totbiqi akademik diiriistliik,
molumatin etibarlilig1 vo miistaqil diisiinmo baximindan risklor
dogurur. Bu sobabdon ali tohsil miiassisolari siini intellektdon
istifadoys dair aydin qaydalar hazirlamali, toloba vao
miisllimlorin raqamsal savadliligini artirmali vo qiymatlondirma
sistemini yeni texnoloji soraito uygunlasdirmalidir. Siini
intellektin tohsilda asas doyari insan diisiincosini ovaz etmasindo
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deyil, onu daha mogsadli, masuliyyatli vo mohsuldar istigamoto
yOnaltmasindadir.
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Azerbaijan’s oil and gas production industry is expanding
rapidly, leading to increased operational pressure on drilling and
production infrastructure. Alongside production growth,
corrosion-related degradation of equipment has become a
serious technical and environmental issue (Abasov, 2009;
Gurbanov, 2023). Corrosive components such as hydrogen
sulfide, carbon dioxide, and low-molecular organic acids
significantly reduce the service life of tubing and well
equipment.
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Field Observations. Field studies conducted in wells of the

Bulla-Deniz and KNGKM fields revealed the following:

o severe external pitting corrosion on tubing strings;

o through-wall corrosion in couplings and nipples;

e higher corrosion intensity on external surfaces compared to
internal ones;

e degradation of the mechanical properties of the circulation
valve.

For example, well No. 78 (depth 5,910 m) showed deep pits up

to 3 mm and corrosion spots up to 40 mm in diameter (Hasanov,

2024; ibrahimov, 2024; Mehtiyev, 2025).

Severe downhole environments containing corrosive agents can
significantly increase the rate of metal deterioration in well
equipment and production systems. Traditional drilling and
completion fluids often do not provide sufficient resistance to
these conditions, leading to higher operational costs and a
greater likelihood of equipment failure. The use of advanced
fluid formulations incorporating multifunctional additives offers
an effective way to improve corrosion control, extend equipment
service life, and support more sustainable field operations
(Safarova, 2022; Safarova, 2023).

Corrosion continues to be a major challenge in gas-condensate
operations of the Baku Archipelago, where aggressive downhole
conditions contribute to the deterioration of tubing and
associated equipment. The use of enhanced drilling fluid
formulations containing multifunctional additives offers an
effective approach to minimizing corrosion damage while
increasing the operational reliability and service life of
production systems.
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Verbascum thapsus noviiniun morfoloji
va farmakoloji xuisusiyyatlorinin tohlili
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Dorman bitkilori tobiotdo genis yayilmis vo insan saglamligi
ti¢iin ovazolunmaz miisbot tasirlora malik olan tobii monbalordir.
Bu bitkilorin miisyyan xastoliklorin miialicasinds vo xalq
tobabatinda rolu olduqca miihiimdiir. Onlar zongin bioloji aktiv
maddalore malik olduqlarina goro miiasir fitoterapiyada genis
istifado olunur. Bu baximdan, Verbascum thapsus névii olduqca
ohomiyyotli hesab edilon dorman bitkilorindon biridir. Bu igin
osas mogsadi  Verbascum thapsus noviiniin  morfoloji
xilisusiyyotlorini, yayilmasin1 vo farmakoloji ohomiyyatini
odobiyyat molumatlar1 osasinda arasdirmaqdir. Bitki ikiillik ot
bitkisi olub, ¢i¢oklori agimtil-sar1 ronglidir. Govdasi dik, bazon
budaqlanmis vo tiiklii ortiikliidiir. Govdonin topa hissasindoki
sar1 rongli ¢igoklor seyrok va ya topa formada salxim ¢igok qrupu
omolo gotirmisdir. Qisa saplaqli vo ya oturaq yarpaqlar govdonin
alt hissosindo rozet soklindo diiziilmiis formaya malik olub,
tilkklidiir (9sgorov, 2016).
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Miixtolif ekoloji miihito uygunlasa bilon Verbascum thapsus
bitkisi osason miilayim iqlim zonalarinda genis yayilmisdir.
Bitki Boyiik Qafqazin sorq vo gorb hissalorinds, Quba-Qusar
zonast orazilorindo, Kiir-Araz ovaligi diizenliyinds, Kigik
Qafgqazin simal hissesindo, Lonkeoranin dagliq bdlgslorinin
osason asag1 vo orta dagliq orazisindo genis yayilmigdir (Flora
Azorbaycan, 1957). Bitki osason otlu yamaclarda, agiq vo
glinosgli  saholordo, ¢ay konarlarinda, c¢omonliklords, eyni
zamanda kolluq vo meso konarlarinda da rast golinir.

Verbascum thapsus L. kimyovi torkib cohatdon polisaxaridlor,
glikozidlor, flavonoidlor, saponinlor vo ugucu yaglar ilo
zongindir. Bitkinin toxum yaginda bir ¢ox komponentlor, osason
yag tursulari: palmitik, stearik, oleik, linoleik, linolenik, araxik
vo behenik askar edilmigsdir. Homginin sabunlasmayan
maddolor: [B-sitosterol vo erqosta-7-en-3-f-ol osas kimyovi
torkib hissolorindondir. Bundan basqa, Verbascum L. cinsinin
biitlin bitki ndvlorindon feniletanoid vo lignan qlikozidler,
steronlar, iridoidlor, qlikozidlor, seskviterpen tursusu vo
verbaskozid, yeni liiteolin qliikozid oalds edilmakls yanasi, bitki
koklorinin oligosaxaridlor ilo zongin olmasi elmi siibuta
yetirilmisdir (Turker et al., 2005).

Tibbi cohotdon ¢ox miihiim shomiyyat kosb edon Verbascum
thapsus tonoffiis sistemi xostaliklorinin miialicesinds ¢ox genis
sokildo totbiq edilir. Bitkinin yarpaqlart vo ¢igaklori
balgomgatirici vo sakitlogdirici xiisusiyyatlora malik olduguna
goro, onlardan alinan xiisusi tobii dorman vasitolori sotolcom,
bronxit, astma, quru 0&skiirok, vorom, sas boguqlugu vo
batmasinin miialicasinds istifads olunur. Bundan slavo, bitkinin
yarpaqlar1 vo ¢igoklori sidikqovucu tosiro malik oldugu iigiin,
onlardan oldo edilmis wvasitolor sidik kisasi vo axarlarinin
iltthabinin  qarsisin1  almaqla  yanasi, sidik tursusunun

43



Aygiil Musayeva

qiciqlandiricr tasirini shomiyyatli doracads azaldir. Verbascum
thapsus homginin ishalda cox effektiv tosiro malik olmagqla
yanasi, biizlici vo sakitlogdirici xilisusiyyatlorinin miistorok
olmast sobabindon bagirsaqlar1 mohkomlondiro  bilmak
qabiliyyetina malikdir. Bitkinin koklorindon alinmis isti holim
dis agrilarin1 yiingiillogsdirmoak, qicolmalardan vo sancilardan
azad olmagq tligiin ohomiyyatli dorocods istifado olunur (Turker
et al.,, 2005). Bitkinin ¢igoklorindon oldo edilon yag zeytun
yaginda saxlanilaraq, osason qulaq agrilarinda, qulaq
axmtilarinin  ifraz  edilmosindo, daxili qulagq vo onun
ekzemasinda miithlim miialicovi tosiro malikdir. Eyni zamanda
xostolik torodon mikroblarin giiclii mohvedicisi hesab edilir.
Bitkinin toxumlar1i canli orqganizmlor {ii¢lin zohoarli hesab
edildiyino goro qida vasitosi kimi istifadesi arzuolunmazdir
(Panchal et al., 2010).

Aparilmis adobiyyat tohlillori naticosindo molum olmusdur ki,
Verbascum thapsus shomiyyatli derman bitkilorinden biridir.
Bitki 6ziinomoxsus morfoloji qurulusa malik olmaqla yanasi,
¢ox genis yayllma arealma malikdir. Torkib cohotdon
flavonoidlor, polisaxaridlor, qlikozidlor, saponinlor, yag
tursulart ilo zongin olmasma goro xiisusilo secilir vo miisbat
tosirli farmakoloji xiisusiyyotino goro bir c¢ox xostaliklorin
miialicasinda totbiq olunur. Astma, bronxit, dskiirok, agciyaer,
boyrok vo sidik kisasi iltihabi, miqren vo siddstli bas agrilari
kimi xostoliklordon oziyyot ¢okon insanlarin saglamliglarina
govusmasinda ovozsiz rolu olmusdur. Antibakterial vo
antioksidant tosirloro malik olmasi, onun tibb sahasindo ¢oxsayli
xostoliklorin miialicasing to6hfo vermasino imkan yaratmigdir.
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Over the past decade, Al has shifted from centralized pipelines
to distributed systems, driven by demands for data sovereignty,
regulation, and resilience. Three pillars support this change:
federated learning, which allows training without moving raw
data; blockchain, which records updates immutably; and edge
computing, which brings processing closer to where data is
generated.

Together, these technologies form the backbone of decentralized
Al and even hint at the future of the Internet, where intelligence
and governance are shared rather than centralized. Yet their
security challenges remain underexplored. Distributing
computation across diverse devices creates vulnerabilities that
traditional defenses cannot easily handle.
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Federated learning is especially useful in sensitive domains like
healthcare and finance, where raw data cannot leave local
servers. But the same mechanism that protects privacy also
opens the door to malicious updates. Blockchain adds
accountability by logging every interaction, while edge
computing reduces latency by handling tasks locally. This stack
is powerful, but its security implications demand deeper study.

A decentralized Al architecture is best understood as a multi-
layer system in which federated learning, blockchain, and edge
computing each assume a distinct functional role and in which
the absence of any single layer diminishes the robustness of the
whole. At its foundation, federated learning governs how
intelligence is collectively constructed. Classical federated
learning retains a central parameter server that aggregates
participant updates; decentralized variants eliminate this
bottleneck entirely by routing updates through peer-to-peer
communication graphs. This structural change confers
meaningful fault tolerance, since no single node failure can halt
the training process and eliminates a natural target for attackers
seeking to corrupt the global model at its source (Hallaji et al.,
2024).

Positioned above the learning layer, blockchain fulfills the role
of'a shared coordination medium. Its append-only ledger records
every consequential event in the system—model checkpoint
submissions, aggregation outcomes, participant registrations—
in a form that is publicly verifiable and resistant to retroactive
modification. This property is essential for establishing a
trustworthy audit trail in an environment where participants may
have competing interests and where no central authority exists
to adjudicate disputes. Smart contracts further extend
blockchain's utility by encoding aggregation rules and incentive
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mechanisms in self-executing code, reducing reliance on off-
chain governance (Qammar et al., 2023).

Edge and fog computing nodes occupy the outermost layer,
interfacing directly with data sources and serving as the sites of
local training and real-time inference. Their physical proximity
to sensors, mobile devices, and industrial equipment makes them
well suited to latency-sensitive applications, but their resource
constraints—limited processor cycles, restricted memory, and
finite battery capacity—impose hard limits on the complexity of
security measures that can be realistically be deployed. This
trade-off between computational frugality and security
robustness is one of the central design tensions in decentralized
Al (Ahmed et al., 2025).

The three-layer architecture as a whole achieves a degree of
resilience and scalability that centralized systems cannot easily
match. Eliminating the central server removes the most obvious
single point of failure; distributing storage across the blockchain
prevents data monopolization; and processing data at the edge
curtails the need to transmit sensitive information over wide-
area networks. Nevertheless, the integration of these three
components introduces a design space of considerable
complexity, within which engineers must navigate competing
objectives of performance, scalability, and security (Qu et al.,
2022).

Security challenges in decentralized Al

Decentralized Al systems are appealing because they are open,
distributed, and free of central authority—but these same
qualities also make them vulnerable. Each layer carries its own
risks, and together they amplify exposure. In federated learning,
the main danger is model poisoning. A malicious participant can
distort local updates so the global model learns incorrectly or
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loses accuracy. Since honest and dishonest updates look alike,
detection is hard, especially because the manipulation happens
during training. Another risk, inference attacks, uses shared
gradients to reconstruct sensitive data, undermining privacy.

In the blockchain layer, Sybil attacks exploit open participation:
one actor creates many fake identities to gain unfair influence in
consensus. Preventing this without closing the network is
difficult. The 51% attack is another threat—if one party controls
most of the network’s resources, they can rewrite transaction
history, erasing the supposed immutability of model updates.
Even subtler tactics, like delaying messages or targeting
validators, can quietly disrupt consensus.

At the edge computing level, the problem is physical. Devices
are built for efficiency, not heavy cryptography, so strong
protections are often impractical. If a device is compromised, it
can inject false data or leak sensitive information. Because these
devices are scattered and often unmonitored, spotting and
isolating compromised nodes is a serious challenge.

Mitigating these risks requires action across protocols,
hardware, and algorithms. In federated learning, robust
aggregation methods like median, trimmed mean, or Krum help
reduce the impact of malicious updates, especially when paired
with anomaly detectors that flag suspicious gradients before
aggregation.

For Sybil attacks, defenses rely on making identity creation
costly or tying participation to resources or reputation. Proof-of-
work, proof-of-stake, and reputation systems each balance
openness and resistance differently, and the right choice depends
on context—particularly when edge devices have limited
capacity to stake.
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Securing edge nodes means accepting hardware limits and using
lightweight cryptography suited for 10T, or hardware modules
and trusted execution environments where possible. Software-
level safeguards, such as anomaly detection models that spot
compromised behavior, add another layer of protection.

Looking ahead, the strongest path lies in hybrid architectures
that integrate Al, distributed systems, and threat modeling as a
single design challenge. Formal verification adapted to machine
learning and game-theoretic models of adversaries could
provide the foundation for certifying security at scale.
Decentralized Al can deliver privacy, resilience, and
scalability—but only if its security is treated as a core design
priority.
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