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ALEXANDER SCIABIN’S ROLU IN THE DEVELOPMENT OF THE RUSSIAN PIANISM SCHOOL

Humay Mansurova Saleh
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Abstract

The presented article is dedicated to the research of the creative path of the great Russian
composer and pianist Alexander Scriabin. It turned out that despite the fact that Alexander
Scriabin lived a short life, he left a great mark in the art of music. Although the composer wrote
works in a number of genres, he achieved great achievements in the field of piano music. If you
look at the creative path of the composer, you can see that his music consists only of piano and
symphonic works. The composer does not stay away from piano music throughout his work, and
his piano works constitute the largest part of the universal musical heritage. Thus, Alexander
Scriabin's music is relevant even today with its depth and meaning.

Keywords: piano, Alexander Scriabin, mazurka, Russian composer, prelude, sonata, virtuoso,
composer.

Introduction. The role of Alexander Scriabin in the history of music of the 19th and 20th centuries
was undeniable, and it was of particular importance in the formation of the Russian school of pianism.
S. Jafarova writes: "Alexander Scriabin is a famous pianist, composer and genius artist who worked at
the end of the 19th century and the beginning of the 20th century. These are the words that come to
mind when one thinks about the famous Russian musician”. [2, p. 175

Scriabin's creativity can be divided into three stages: early years, the period of maturation of his
creativity and the last years.

The early period covers the first decade of the composer's work, i.e. 1889-1899. During these years,
the composer mainly created small works for the piano. It is known that in these years the foundation of
the sonata genre was laid and concerts for piano and orchestra were created. The events of the period
had an impact on Scriabin's creativity and were embodied in his works. In the preludes, nocturnes,
impromptu and etudes he composed in these years, the events of the period are felt from an image-
emotional point of view.

In 1892, he graduated from the Moscow Conservatory with a gold medal majoring in piano and
composition, showing his innate talent.

In 1893, he composed his first piano sonata No. 1. In the sonata, it is possible to clearly see the
characteristics of the composer's soul. Then, showing great interest in the prelude genre, he wrote the
prelude in H (op. 2). This work, which is the first step in the field of prelude genre, further increases the
composer's interest in the genre and brings him great fame. The prelude has a transparent-light, subtle-
thought character, as if it has the characteristics of a lullaby. Here you can hear the lines of genres such
as romance, nocturne and lullaby. One of the piano works composed in his youth is an impromptu in the
form of a mazurka (op. 7, No. 2). For the first time in impromptu, it is possible to find leaps expressed by
Scriabin's method.

In the composer's piano works of 1894-1896, performance issues are more prominent. Many piano
works were created during these years: etudes (op. 8), preludes (op. 11, 13, 15, 17), impromptu (op. 10,
12, 14) and sonata-fantasia (op. 19). In each of these works, there is a further transparency of the mood
characteristic of the composer's work: dramatic images, purposefulness, lyricism and sincerity.

With the emergence of the genre of prelude and etude, the instrumental style is refined, the
imagination deepens in the genre of prelude instead of the genre of mazurka. The diverse and colorful
nature of the works presents them in a more distinct and unique style. For example: Etude (No. 7, Op. 8)
is gloomy and exciting, Etude (No. 12, Op. 8) willful, Prelude (Op. 11 is E flat) affirmative, Prelude (Op.
13, A minor) strange, Prelude (Op. 15, F sharp minor) whimsical, Prelude (Op. 11 is C) joyous, Prelude
(Op. 11 is G) distinguished by its mobility. As you can see, each etude, prelude and other works differ from
each other in terms of character. V. Dernova notes: "The artist who captures the pulse of life reveals the
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complexity, thoughts and feelings of his time in his piano works and makes them sound relevant and
convincing even today" [5, p. 47]

The years 1899-1903 were a period of transition in the composer's piano creation, during which
he showed great interest in piano works as well as other genres. His works for piano include a series of
mazurkas (op. 25), two preludes (op. 27) and a fantasia (op. 28). In this period, the composer's sonata No.
3 arouses greater interest. The sonata is composed in the classical three-part form and reflects the
turbulent events in the composer's life. At the same time, during this period, he composed a
programmatic symphonic work called "The Divine Poem”, in which the emotionality characteristic of the
composer's work is clearly manifested.

The middle period of Scriabin's creativity starts from 1903, and this period can be considered the
period of the flourishing of the composer's creativity. In these years, interest in large genre works is
increasing. Thus, the composer creates the symphonic poem "Ecstasy”. In the second stage of his
creativity, the composer almost rarely refers to works for the piano. However, in 1911-1914, the last
period of piano creativity, works of various genres were created and enriched the repertoire of pianists
and musicians. In these years, he composed five sonatas, the poem "Nocturne” (op. 61), the poem "Toward
the Flame" (op. 72) and small works. In each of his works, the technical capabilities and rich timbre of
the piano instrument are evident. Having achieved perfection in piano performance, the various methods
expressed in the works are considered as innovations in the art of performance.

The series "Five Preludes" composed for piano (op. 74) is remembered for its harshness of sound,
absence of lyricism, precision of expression lines.

The composer's piano sonata No. 3 has become very popular among music critics, performers,
musicologists and listeners, causing great interest. One of the unique features of the sonata is explained
by its four-part and relatively large volume. This sonata sounds like a symphony and stands out for its
magnificence. The composer worked on this sonata for exactly five years: 1892-1897.

The first part of the sonata is composed in the form of a sonata allegro, and the main theme sounds
tragic. All elements of the theme confirm the pathos of the struggle and the call for victory. The auxiliary
theme is of great importance and differs from the auxiliary themes of the composer's other sonatas. For
example: if we look at the auxiliary theme of sonata No. 2, the prominence of the lyrical style here
attracts attention. In the auxiliary theme of sonata No. 3, along with lyrics, turbulences are heard. In the
process of development of the connecting theme, a new motif is created, and this motif plays a special
role in the combination of two sections. The theme itself creates a thumbnail form. As in Sonata No. 2,
there is a contrast between the main and secondary themes. The appearance of a new motif in the
complementary theme attracts attention. The scheme of the exposition can be shown as follows: A-B-C-
B1-A1-C1.

Auxiliary and supplementary parts are relevant to the exposition as a whole. The composer follows
the classical tradition here, but after the secondary theme there is an episode featuring an extremely
important coda.

In Scriabin's work, sonata No. 3 is a four-part sequence, the elements characteristic of Russian
music in the sonata attract attention. These elements are evident throughout the episodes. For example:
in the rousing music of section I, the secondary theme, the reprise, etc.

The reprise section sounds affirmative and builds on the motifs of the main and secondary themes.
Although the continuation of the movement with sixteenth notes creates a synthesized communication,
the development does not stop there. As a result of the gradual progression during the performance of
the theme in the lower register, the upper register is obtained.

As in Sonata No. 1, the final part of Sonata No. 3 is characterized by lines characteristic of the
rondo form. The subject expresses the opposite of the struggle with images. In Sonata No. 1, all minor
themes are united intonation. In sonata No. 3, dramatic and lyrical themes have an intonation
relationship. The sonata ends with a magnificent coda.

A. Alekseyev writes: "Alexander Scriabin lived only 43 years and lived it as if in one breath. In the
life and creativity of an artist, purposefulness and consistency have a special meaning. His works for the
piano had a great influence on the formation of the world school of pianism" [1, p. 125].

A. Skryabin was considered a rare composer and pianist of his time. As a virtuoso pianist, he
performed only his own compositions, thus confirming that he was a genius artist.

Thus, the great Russian composer and pianist of the 19th and 20th centuries, Alexander Scriabin,
left a great mark on the art of music, despite his short life. His uniqueness as a musician and his bright
individuality are known to everyone. Alexander Scriabin as an artist created a complete and complete
image and reflected these images in all his works. If you look at the creative path of the composer, you
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can see that his music consists only of piano and symphonic works. The composer does not stay away
from piano music throughout his work, and his piano works constitute the largest part of the universal

musical heritage.
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Abstract

The presented article is devoted to the study of modern aspects of mugham performance.
Modern aspects of mugham performance are enriched with new approaches and innovations while
preserving traditional styles. Classical mugham styles are experienced through master-disciple
relationships and educational programs. Mugham is combined with jazz, pop, rock and electronic
music to create new styles. Mugham is reaching wider audiences through social media, studio
technologies and virtual reality. Azerbaijani artists perform mugham at world festivals and
concerts. Young artists are reviving this art in a modern way by performing mugham. Mugham is
combined with theater, dance and other arts. These aspects allow mugham to develop in both
classical and modern formes.

Ozet

Sunulan makale, mugam icrasinin modern yénlerinin arastirilmasina ayrilmistir. Mugam
icrasinin -modern yénleri, geleneksel d(sluplar korunarak yeni yaklasimlar ve yeniliklerle
zenginlestirilmistir. Klasik mugam tarzlari usta-mdirit iliskileri ve egitim programlari araciligiyla
yasanir. Mugam, caz, pop, rock ve elektronik mizikle bir araya getirilerek yeni tarzlar yaratiliyor.
Sosyal medya, stiidyo teknolojileri ve sanal gerceklik araciligiyla mugam daha genis kitlelere
ulastiriiyor. Azerbaycanli sanatcilar dinya festivallerinde ve konserlerinde mugam sunuyorlar.
Geng sanat¢ilar mugam icra ederek bu sanati modern tarzda canlandiriyorlar. Mugam tiyatro, dans
ve diger sanatlarla birlestirilir. Bu yénler mugamin hem klasik hem de modern formlarda
gelismesini saglar.

Keywords: mugham art, modern technologies, opera, vocal, tradition, jazz, culture,
performance

Anahtar Kelimeler: mugam sanati, modern teknolojiler, opera, vokal, gelenek, caz, kdltdir,
performans.

GIRIS. Mugam, yaratilisinin ilk zamanlarindan baslayarak yiizyillar boyunca devam eden kademeli
bir gelisme ve evrim siireci sonucunda olgunlasmis, sekillenmis ve mikemmellesmistir. Mugam, en yliksek
yaratici asamaya getirilmis halk vokal-enstrimantal kompozisyon érnegidir. Mugam'in her bélimd, farkl
sanatsal ifade araclariyla belirli bir sanatsal disiinceyi ifade eder. Mugamin her bir kismi cogu zaman
bagimsiz bir 6ze sahip olmasina ve ayri ayri icra edilebilmesine ragmen, organize edilmis tek ana gelisim
cizgisi, tutarli mantiksal kurallara dayali olarak bltinligdnd ve bitinligind kaybetmez. Mugam, ciddi
icerikli mdziklerin yani sira tdm mdzikal kaliplari da binyesinde barindiriyor. Mugam karmasik fikir-
duygusal anlam tasiyan, derin ve bitkin disinmeyi, sanatsal heyecani ve cesitli mizikal imgelerin
gelisimini ifade eden halk mizigi dehasinin harika bir Grdindd(ir.

Mugamlarimiz, Azerbaycan'in tarihi gecmisine dair en zengin ve nadide bilgilerle soydaslarimizin
bakis acisini sekillendirmekte, hatta Dogu milletlerinin sosyal ve siyasi hayatindaki tarihi olaylarin ortaya
cikarilmasinda ve Kkarsilastirilmasinda énemli bir rol oynamaktadir. Modern ¢cagimizda mugam sanati
devletimiz tarafindan oldukga takdir edilmektedir. 7 Kasim 2003 tarihinde Azerbaycan mugami UNESCO
tarafindan "insanligin sézli ve manevi mirasinin basyapitlarindan biri" ilan edilmis ve anavataninin
Azerbaycan oldugu kaydedilmistir. Haydar Aliyev Vakfi 2005 yilindan bu yana stirekli olarak "Azerbaycan
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mugamlari” projesini ylritmektedir. 24 mugam ustasinin seslendirdigi "Karabag Hanandeleri" mdizik
albimd, bayik ilgi géren ilk ve basarili projedir. Vakfin 2008 yilinda hazirladigr "Mudam Ansiklopedisi”
kadim mdzik mirasimizin - korunmasi ve  gelistirilmesi  yolunda degerli bir yayin olarak
dederlendirilmektedir. (7)

OSAS MOTN. Azerbaycan'in geleneksel miizik sanatinin baslica tiirlerinden biri olan mugam sanati,
zengin bir tarihi ve kiltdrel mirasa sahiptir. Azerbaycan mugam icrasi, zengin tarihi ve kiltdirel temelleri
ile dinya mdizik sanatinin essiz érneklerinden biridir. Bu gelisim slirecinde hem geleneksel tarzlar
korunmus hem de modern tarzlar ve yeniliklerle zenginlestirilmistir. Orta Cag'dan itibaren mugam icrasi
saray Kdltdrinde, halk arasinda ve dini térenlerde yayginlasmistir. Mugamin ana unsurlari (ayak, dal,
sahne) cok eski caglardan beri sekillenmis ve nesilden nesile aktarilmistir. Ge¢miste mugam ¢alimi esas
olarak usta-mdrit iliskileri yoluyla dgretiliyordu ve ustalar égrencilerine mugamin inceliklerini 6gretiyordu
ve bu dénemde mugam ¢calimi daha cok szl gelenege dayaniyordu.

Gecmiste mugam icracilarr daha ¢ok duygusal ifadenin, ses zenginliginin ve teknik becerinin icranin
odak noktasi oldugu klasik tarzlari tercih ediyorlardi. Mugam icrasi cogunlukla solo icra edilse de bazen
toplulukla da icra edilmistir. Bu dénemde mudgam sarkicilari agirlikli olarak halk arasinda, diigiinlerde,
dini térenlerde ve saray konserlerinde sahne almislardir. Sanat¢ilarin temel amaci dinleyicileri duygusal
olarak ifade etmek ve kliltiirel degerleri yasatmakti.

Modern zamanlarda mugam icrasi farkli yénlerde gelisiyor, yeni tarzlar ve deneyimlerle
zenginlesiyor. Gliiniimiizde mugamin geleneksel formunun korunmasi ve kusaktan kusaga aktarilmasi icin
mugam okullari, usta-mdirit iliskileri ve geleneksel konser programlari araciligiyla bir takim girisimlerde
bulunulmaktadir. Mugam sanati Azerbaycan Kkdltdiriinin en degerli incilerinden biridir ve bu alanda
calisan pek cok mtizikolog, arastirmaci ve bilim adami gérislerini dile getirmis, mugamin teorik ve pratik
vénlerini arastirmislardir. Dahi Uzeyir Hacibeyli, mudgamin Azerbaycan miizik kiltdirindeki yeri ve nemini
vurguladi ve teorik temellerini sistematize etti. Mugamin yapisini, anlarini ve icra tarzlarini inceledi. (1,
s.3)

Su anda mugam icracilari klasik mugami caz, rock, pop, elektronik miizik ve diger cagdas tirlerle
birlestirme denemeleri yapiyor ve bu yaklasim, mugami daha genis bir kitleye ulastirmak ve gencler
arasinda popilerlestirmek icin kullaniliyor. Ornedin Azerbaycanli icracilar ve besteciler mugami
elektronik mtizik aletleriyle birlestirerek yeni ve modern sesler yaratiyorlar. Mugam sanat¢ilari diinyanin
farkli llkelerinde diizenlenen festivallere, konserlere ve kdiltirel etkinliklere katilarak Azerbaycan'in
kdltdrel mirasini temsil etmektedir. Mugamin modern yorumlari hazirlanarak uluslararasi izleyicilere
sunulmaketadir.

Egitim sistemi icerisinde mugam icrasinin gelistirilmesine ydnelik ézel programlar ve kurslar
diizenlenmekte, gen¢ neslin mugam sanatini 6grenmesi ve gelistirmesi icin firsatlar yaratilmaktadir.
Modern zamanlarda, Azerbaycan'in yiiksek ve orta dereceli muzik okullarinda mugam icras! yliksek
dlizeyde dgretilmektedir. Teknolojinin gelismesiyle birlikte mugam icrasi da yeni yontemlerle sunulmakta,
sanal gerceklik, yapay zeka ve diger yenilik¢i teknolojiler araciligiyla mugamin daha etkilesimli ve ilgi
cekici bir sekilde sunulmasi midmkdn olmaktadir. Mugam konserleri ve ustalik siniflarinin cevrimici
platformlar araciligiyla diizenlenmesiyle mugam, Azerbaycan'in kiiltirel diplomasisinin 6nemli bir araci
haline geldi. Devlet diizeyinde dlizenlenen kdiltiirel etkinliklerde mugam icracilari Azerbaycan'in kdiltirel
zenginligini sergiliyor.

Genglerin mugama olan ilgisini artirmak icin cesitli proje ve girisimler hayata geciriliyor. Ornedin
genclerin ilgisini ¢ekmek amaciyla mugam yarismalari, festivaller ve televizyon programlari
diizenlenmekte, sosyal medya platformlarinda mugamla ilgili bilgi ve videolar paylasilmaktadir. Mugam
performansi, mugamin daha genis bir kiltiirel baglamda sunulmasina olanak taniyan disiplinlerarasi
projeler olusturmak icin tiyatro, dans, resim ve diger sanat formlariyla birlestirilir. Glnimdzde
UNESCO'nun Somut Olmayan Kiiltiirel Miras Listesi'nde yer alan mugam degerleri korunmakta ve
tanitilmaketadir.

Mugam icrasi cesitli mdizik tirleri ve teknolojilerle zenginlestirilmekte ve genis ydnlerde
gelismektedir. Bu gelisim, klasik ve geleneksel tarzlarin yani sira yeni yaklasimlari, denemeleri ve
venilikleri de icermektedir.

Klasik opera, mugam, gazel, romans ve diger geleneksel ses tarzlari modern ¢agda da énemini
korumakta olup, bu tarzlarin egitim sisteminde dgretilmesi ve icracilar tarafindan strddrilmesi onemli
bir konudur. Modern mugam icracilari klasik eserleri kendi yorumlariyla zenginlestirerek yeniden
canlandirmaktadirlar. Bahsettigimiz gibi giinimiizde mugam icrasi, modern mdzik tdrleriyle (caz, pop,
rock, hip-hop, elektronik mdzik vb.) basarili bir sekilde birleserek daha genis kitlelere ulasmasini
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saglamaktadir.

Ornedin, mudam caz dodaclama ve duygusal ifade zenginlidiyle éne cikiyor ve daha dinamik ve
enerjik bir performans tarziyla karakterize ediliyor. Modern stidyo teknolojileri (auto-tune, reverb,
geciktirme vb.), sese benzersiz efektler veren ve yeni sesler yaratan mugam icrasina yeni bir renk getiriyor.
Stidyo performansi, canli performansa gére daha fazla teknik beceri ve hassasiyet gerektirir. Cagdas
sanatcilar, alisiilmadik performans teknikleri, farkli ses efektleri ve yeni ifade araglariyla mimkdin olan
sesin cesitli olanaklarini kesfederek yeni stiller yaratiyorlar. Mugamin siirsel ve duygusal yénlerini
inceleyen taninmis besteci Rahila Hasanova séyle yazmistir: "Kadim geleneklere sahip olan mugam
sanatini modern mizik tirleriyle baddastirmak mdmkdindir. Her durumda mudam icra tarzlar
dinleyicide cok hos bir etki birakir" (2, s. 17).

Mugam sanatinin cazla sentezi hem Azerbaycan hem de diinya miizik sanatinda ilgin¢ ve yenilikci
bir yondtir. Bu sentez, geleneksel mugamin duygusal ve melodik zenginligini cazin dogaclama ve ritmik
cesitliligiyle birlestirerek yeni ve benzersiz mdzik formlari yaratiyor. Mugam da caz da dogaglamaya
dayalidir. Mugamcilar anlara dayali dogaclama yaparken, cazcilar zengin ve dinamik miizik yaratmak icin
iki tarzi birlestiren akorlara ve ritmik yapilara dayanarak dogaclama yaparlar. Cazin karmasik ritmik
vapilari, mugamin klasik ritimleriyle birleserek yeni ve ilging ritmik kaliplar ortaya ¢ikar.

Mugam'in anlar sistemi ve cazin armonik yapilari birleserek benzersiz melodik cizgiler yaratiyor.
Her iki tir de duygusal ifadelerle zenginlestirilmistir, mugamin derin ve mistik atmosferi, cazin o6zglr ve
enerjik anlatimiyla birleserek dinleyicilerde glicli bir duygusal etki birakir.

Sovyet déneminde Azerbaycanli besteciler mugami klasik ve modern mdizikle birlestirmeye
basladilar. Ornedin Fikret Amirov'un "Mudam Senfonileri" bu yéndeki ilk girisimlerden biriydi. Bagimsizlik
déneminde Azerbaycanli icracilar ve besteciler mugami cazla birlestirmek icin daha cok denemeler
yaptilar. Bu dénemde caz mizisyenleri mugam anlarina bestelerinde yer vermeye basladilar. Azerbaycanli
caz mdizisyenleri mugami dinya sahnelerinde sunarak bu sentezin uluslararasi diizeyde taninmasina
yardimci oldular.

Vagif Mustafazade Azerbaycan cazinin en (nli temsilcilerinden biridir. Mugami cazla birlestirerek
"caz-mudgam” tarzini yaratti. Onun "Azerbaycan" ve "Gaitagi" gibi eserleri bu sentezin en glizel érnekleri
arasindadir. Aziza Mustafazade caz ve mugamin sentezini de basarmis, icralarinda mugamin duygusal
derinligini cazin 6zgdr ifadesiyle birlestirmistir. Shahin Novrasli, kendine ézgl mugam ve caz sentezi
tarziyla taninir. "Mugam" ve "Caz" adli eserleri bu yonde énemli rol oynuyor. Mugam ve caz sentezinin
hem Azerbaycan hem de diinya miizik sanatinda genis olanaklari vardir. Bu sentez, geleneksel ve modern
mdizik tarzlarinin basarili kombinasyonunun mikemmel bir érnegidir ve gelecekte bu yonde daha fazla
deney ve yeni calisma bekleyebiliriz.

Mugam icracilari, sosyal medya platformlari araciligiyla sanatlarini daha genis kitlelere ulastirarak,
veni icracilarin gérindrlik kazanmalari ve kariyer gelistirmeleri icin harika firsatlar yaratmaktadir.
Modern zamanlarda mugam icracilari farkl kdltdrlerin - miziklerinden ilham alarak icralarini
zenginlestirmekte, bu da diinya mdziginin sentezine ve yeni tirlerin olusmasina yol acmaktadir. Modern
zamanlarda mugam icra egitimi yontemleri de gelismektedir. Cevrimici dersler, ustalik siniflari ve mugam
uzmanligr icracilarin becerilerini gelistirir, mugam tekniklerindeki (diyafram nefesi, tonlama, diksiyon vb.)
egitimi daha da gelistirir. Ramiz Zohrabov bilimsel ¢calismalarinda mugamin tarihsel kékenlerini, teorik
temellerini ve icra deneyimini arastiriyor ve mugamin Azerbaycan kdltirindeki roliind vurguluyor. (3, s.
71)

Modern mugam icracilari performans ifadelerini sadece sesle degil ayni zamanda viicut, yiz
ifadeleri ve sahne hareketleri ile de zenginlestirerek, tiyatro konserleri ve gorsel efektlerle icracilarin
sahne sunumunu daha ilgi ¢ekici hale getirmektedir. Giintimdizde mugam icracilari icin sesin sagligi ve
korunmasi 6zel bir dikkat gerektirmektedir. Fikret Amirov, mugamin icra tekniklerini ve sesin duygusal
ifade olanaklarini arastirarak mugamin psikolojik ve kdiltiirel etkilerini ortaya ¢ikariyor. C.Kuliyev sunlari
séyldiyor: "Unlii bestecimiz Fikret Amirov, mudamin senfonik miizikteki uygulamasini arastirarak ilk kez
mugama dayali senfonik mugamlar yaratti. Mugamin klasik mizikle sentezini analiz etti ve mugamin tim
tirlerle sentezlendigini kanitlad:." (4, s. 26)

Mugam sanati (zerine yorum yapan mlzikologlar ve akademisyenler, bu alanin teorik, pratik ve
kdltdrel yonlerini kapsamli bir sekilde arastirdilar. Eserleri mugamin tarihi, teorik temelleri, icra teknikleri
ve kdltdrel énemi hakkinda degerli bilgiler sunmaktadir. Bu kitap ve calismalar mugam sanatinin
korunmasi, gelistirilmesi ve tanitilmasr acisindan ¢ok degerlidir.

Azerbaycan'in geleneksel vokal sanati olan mugam ve gazel, modern zamanlarda da dnemini
korumakta, yetenekli sarkicilarimiz mugami diinya capinda temsil etmektedir. Caz mdizisyenleri, mugam
sanatini duygusal ifadeyle gelistirmek icin dogaclamalarinda mugamlari kullanirlar ve modern elektronik
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mdizik ile mugam performansinin birlesimi yeni sesler ve tarzlar yaratir.

Azerbaycanli mugam sarkicilari dinyanin farkli Glkelerinde diizenlenen festival ve konserlere
katilarak dlkenin kdltdrel mirasini temsil ekmekte ve Azerbaycan kdiltdirind tanitan programlarla mugam
sarkiciligr uluslararasi alanda taninmaktadir. Neriman Memmedov, mugamin tarihsel gelisimini ve
modern zamanlardaki durumunu analiz ederek, mugamin kiiltirel ve sosyal 6nemini vurguluyor.

SONUC. Bdéylece Azerbaycan mudgam icrasi gecmisten giinimdiize énemli degisim ve gelisim
asamalari gecirmistir. Gegcmiste klasik ve geleneksel tarzlar hakimken, giintimUzde mugam modern mdizik
tirleri, teknolojiler ve yenilikci yaklasimlarla zenginlestirilmistir. Ancak geleneksel degerler korunuyor ve
yasatiliyor. Gecmisteki mugam icrasiyla buglinki arasindaki temel fark, mugamin modern zamanlarda
daha genis kitlelere ulasmasi ve uluslararasi taninirlik kazanmasidir. Bu, Azerbaycan kdiltdriindn dinamik
gelisimini ve diinya kiltir mirasina katkisini gostermektedir. Mugam icrasinin modern zamanlarin klasik
geleneklerini koruyarak yeni yénlerde gelismesi, Azerbaycan kdltdrindn canliligini ve dinamiklerini
ortaya koymaktadir. Mugam sanatinin modern yorumlari ve yenilik¢i yaklasimlari, bu kadim sanat
formunun gelecek nesillere aktarilmasinda 6nemli rol oynamaktadir.

Modern mudgam icrasi, geleneksel Usluplari koruyarak, yeni teknolojiler, deneyler ve kdiiltiirel
cesitlilikle zenginleserek mugam sanatinin daha dinamik ve ilgi ¢cekici bir sekilde gelismesini saglar. Hem
klasik hem de modern tarzlarin sentezi, mugam icrasinin gelecekte genis olanaklara sahip olacagini
gdstermektedir.

Azerbaycan'da mugam icrasi, zengin Kdltdrel miras ile modern yeniliklerin senteziyle gelismektedir.
Mudgam icrasinin yayginlasmasinda geleneksel mugam, gazel, opera ve halk mdziginin yani sira modern
mdzik tirleri ve teknolojileri de 6nemli rol oynamaktadir. Hem klasik hem de modern sluplarin sentezi,
Azerbaycan mugam icrasinin gelecekte genis firsatlara sahip olacagini géstermektedir.
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Abstract

The role and position of TNCs in achieving sustainable development of the global economy
are currently at the center of scientific discourse, but at the same time, the emergence of new
factors affecting the entire global economy entails the need for an in-depth analysis of new areas
in the activities of TNCs, which include socially responsible investing (SRI). The article examines the
global dynamics of SRI volumes, factors motivating TNCs to apply SRI practices, factors influencing
the dynamics of SRI in Azerbaijan, the advantages of SRI practices in the activities of TNCs.

Keywords: TNC, socially responsible investment, SRI, investments, bonds, motivating factors

Introduction

Achieving sustainable development goals and ensuring "green” economic growth require the
mobilization of significant financial resources. Governments of different countries expect an increase in
the contribution of private sector assets and are taking a number of measures aimed at redistributing
financial resources and using them to maintain the country's competitiveness and meet consumer
demands. Current practice and dynamics of socially responsible investment (SRI) volumes show that it is
necessary to search for new ways and apply new tools to achieve the UN Sustainable Development Goals
(hereinafter referred to as the UN SDGs).

Currently, the development of the global economy is unstable, and the state of the global financial
market is changeable and uncertain. In the current economic and geopolitical situation, one of the
conditions for achieving the UN SDGs is to study the strategies and main areas of innovation activities of
the main entities of the world economy, such as transnational corporations (hereinafter referred to as
TNCs), whose activities can make a significant contribution to the socio-economic components of the
sustainable development of the world economy. The role and position of TNCs in solving this problem are
currently at the center of scientific discourse. However, in connection with the emergence of new factors
influencing the global economy (its de-dollarization, the growth of the global debt burden, the increasing
importance of the ever-growing contribution of developing countries to the global economy, climate
change), an in-depth analysis of new areas in the activities of TNCs, which include socially responsible
investing (SRI), is required.

Discussion

Research methods

The adoption of the Sustainable Development Goals by the UN General Assembly in 2015 became
the starting point for achieving carbon neutrality and reducing global warming — Net Zero. It should be
noted that the transition to a “green” economy, caused by changes occurring throughout the world, is a
capital-intensive process (see Fig. 1).
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Fig. 1. Projected cumulative investment to achieve carbon neutrality by 2050, USS trillion

According to estimates by various economic institutions, capital of between S 120 trillion and $290
trillion is needed to successfully achieve the UN SDGs, 20% of which will come from debt market
financing [3].

In addition, it should be taken into account that in the context of recovery from the COVID-19
pandemic, geopolitical tensions, economic instability and the undermining of international cooperation,
governments of many countries prefer the stability of economic development over a short-term period.

The first interest in the SRI topic in scientific research appeared in 1961, according to EBSCOhost
databases. Over time, the agendas for sustainable development and the use of SRI tools will become
increasingly “binding”: for example, the development and introduction of regulatory requirements, the
expansion of the theoretical base are expected. The Institutional Investors Group on Climate Change
(IGCC) announced its intention to develop principles of responsible asset management for bondholders
[7]. To implement this plan, a special working group was created, which included nine institutional
investors with combined assets under management of £2.66 trillion, including Allianz Global Investors,
Neuberger Berman, Eurizon Capital and others [2]. In particular, in the debt markets there are no
guidelines on socially responsible investing, as well as mechanisms for monitoring the responsibility of
issuers in terms of SRI. With the increasing scale of SRI and related problems, it should be noted that
investors often do not have internal departments specialized in managing these aspects. The new
working group is designed to close this gap, acting in two main areas. The first area - interaction with
bondholders - is aimed at developing guidelines and recommendations in the areas of socially responsible
investing and interaction with issuers. Within the framework of this area, it is also envisaged to involve
bondholders in such initiatives as Climate Action 100+ (a project of investors in the equity capital
markets, which includes regular testing of large public companies for compliance with sustainable
development goals). The second area of the working group's activities - financing structures and
principles of new issues - involves the development and promotion of new instruments and best practices
in the field of "green” financing, as well as the development of the ESG (Environment, Social, Governance)
ecosystem of the debt market by expanding cooperation between issuers, banks and regulatory
authorities.

A natural process of development of international economic relations is internationalization,
which implies the implementation of one or another type of activity beyond national borders and assumes
international interaction. The development of the internationalization process provides a number of
advantages: the efficiency of using the resources of the global economy (labor, capital, information)
increases, competition grows, and socio-economic development accelerates [1]. The goal of SR, carried
out by TNCs, is to support and promote sustainable development, preserve the environment and improve
social justice. TNCs play an important role in the global economy: their activities can have a significant
impact on the environment, social conditions and economic well-being of many countries and regions.
The economic interest of TNCs in SRI is the pursuit of long-term profitability, which is the observance of
the basic principle of relationships with stakeholders: the company must be responsible for developing
relationships with them and maximizing capital intensity. Analyzing the dynamics of the issuance of ESG
bonds, the author turned to the data of the Climate Bonds Initiative, according to which by October 1,

non

2024, the total volume of "environmental”, "social”, "transitional”, SLB bonds exceeded 3.4 trillion US
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Figure 2 shows the dynamics of SRI bonds, according to the Climate Bonds Initiative verifier, over
the 2022-2024 time horizon. Geopolitical and macroeconomic factors have left their mark on the
volume of debt issuance in all “areas” of socially responsible investment, while the overall positive trend
of socially responsible investment has been maintained. European countries are trying to find ways to
minimize the impact of the special military operation in Ukraine on their economies. The European
Commission is committed to issuing €250 billion in “green” bonds by the end of 2026, which best meet
the requirements of the EU taxonomy in the field of “green” development. Another EU action that
supports the positive trend is the issue of €100 billion in bonds for unemployment insurance purposes. It
is assumed that the issuance of SRI bonds in the European Union will shift towards the social component
to support projects created to help refugees from Ukraine.

The ESG bond market cannot develop only on the initiative of issuers and investors. The market for
securities in the sustainable development sector requires government support measures. Organizations
issuing securities in the CIS are demanding the abolition of mandatory reserves in the Central Bank for
"green" and "social" bonds of which they are issuers, the abolition of taxation on income from the sale of
such securities, and compensation for costs associated with the issue of ESG bonds. According to the
Morningstar Rating Agency Review, almost a quarter of funds that claim to adhere to the principles of
socially responsible investment in accordance with European rules do not deserve the "ESG" label.
Australian supervisory authorities are introducing requirements for investment managers to combat
greenwashing. It is necessary to select a benchmark index and use key performance indicators to measure
progress in achieving the ESG goals of TNCs. Today, many companies doubt the need to invest in "green”
and "social" projects, fearing a decrease in profitability.

Results

Financial market participants consider various indicators characterizing the state of the economy,
including the dynamics of SRI bonds to analyze the process of sustainable socio-economic development.
Currently, in Azerbaijan, modeling factors affecting SRI instruments is a hot topic. Further in the paper,
an empirical study is presented using a correlation and multifactor regression model. The following
factors were selected:

- "sustainability” factors in the form of the RSPP "Responsibility and Openness"” index, the Dow
Jones Sustainability World index, which includes the largest companies that comply with ESG principles;

- factors used in the electric power industry, in the form of a futures contract for oil (Brent) - about
5% is used, thermal coal (Coal Futures - (ARGUS-McCloskey)), shares of the largest installer of solar
panels Sunrun Inc. The choice in favor of using multifactor linear regression is due to the achievement of
homogeneity of variables, comparability of data. To select factors for obtaining high-quality econometric
parameters during modeling, a test for multicollinearity was performed (see Table 1).
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Table 1
Results of the analysis of selected factors for multicollinearity
RSPP Index | Oil futures | Power coal Dow Jones Solar
Sustainability Index | panels

RSPP Index 1
Oil futures -2,403 1
Power coal -0,515 0,714 1
Dow Jones Sustainability Index 0,476 0,040 -0,518 1
Solar panels 0,478 -0,631 -0,199 - 0,399 1

Based on the results of the analysis of the correlation matrix (see Table 1), the Brent factor was

excluded modulo, since the value of the pair correlation coefficient with Coal Futures is higher than 0.7,
which may lead to problems with the quality of the obtained coefficients. The Brent and Sunrun factors
have a moderate inverse relationship. Based on the selected factors (see Table 2), a multiple regression
equation was compiled for the SRl bonds indicator: Y = 393.2546 —0.02178X1-0.3117X2 + 0.03392X3

-5.9618X4.

Table 2
Selected data used in the calculation
Y (SRI bonds in X1 (RSPP index) X2 (energy coal) X3 (Dow Jones X4 (solar panels)
Azerbaijan) Sustainability Index)

22,93 2530,81 69,35 3142,63 69,98
27,73 2748,53 70,25 3314,92 59,13
107,45 2997,32 122,3 3536,04 56,21
127,2 3145,66 2336 3506,35 44,55
167,44 3044,59 136,75 3783,35 34,3
167,2 2287,97 265 3601,14 30,35
166,92 1815,29 367 3068,03 24,36
223,2 1584,95 3285 2813,32 27,59
270,77 1763,29 2279 3144,69 24,02
27508 1906,44 1383 3397 20,15
295,38 2128,71 115,59 3593,66 17,86
354,55 2398,05 117,55 3884,6 19,63
370,65 2383,05 117,55 3884,6 19,63
384,66 2579,78 119,75 4127,04 12,74

The constant shows that without taking into account the factors included in the calculation, the
SRI bonds indicator in Russia would have amounted to 393.2546 billion rubles. With an increase in the
RSPP “Responsibility and Openness” index quotes by 1, the SRI bond indicator in Russia decreases by
0.02178, which proves the caution of organizations towards the tightening of the regulatory
environment. The Dow Jones Sustainability World index factor is the only one that indicates that with its
increase by 1, the SRl bond indicator in Russia will increase by 0.03392.

The strongest influence is exerted by the factor Sunrun Inc. In order to assess the strength of the
influence of factors on the result, the multiple correlation index was calculated (R = 0.966). Unlike the
pair correlation coefficient, its values cannot take negative values (0 < R < 1. Therefore, multiple R does
not show the direction of the relationship. The value of the coefficient indicates a strong relationship
between the dynamics of SRI in Russia and the selected factors. The determination coefficient is at the
level of 0.932 (the closer the coefficient to 1, the more the selected factors explain the variable Y (SRI
bonds in Azerbaijan)).

The overall quality of the multiple regression equation was checked using Fisher's F-criterion. The
significance level is determined at 0.05.

Fcalculated =R2/(1-R2)*(n-m-1)/m = 34.434.

F tabular (with degrees of freedom k1 =4, k2=n-m-1=15-4-1=10)=3.478.

Since the actual value of F calculated > F tabular, the coefficient determination is statistically
significant and the regression equation is statistically reliable (i.e. the coefficients bi (b1 =—-0.02178; b2
=-0.3117;b63 =0.03392; b4 =-5.9618) in the compiled regression equation are jointly significant). The
calculated values for the dynamics of SRI bonds in Azerbaijan differ from the actual ones by
approximately 36%.

Discussion

As the global community has come to understand the need to create a unified approach to
accounting for socially responsible investing, including bond instruments, this responsibility has been
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assigned to the International Capital Markets Association (ICMA) and the Climate Bonds Initiative (CBI).
Thus, according to the standards developed by these international organizations, an important aspect of
classifying bonds as “green” or “social” is their compliance with national or supranational taxonomies of
“green”, “social” or “transition” projects.

Australia has taken a significant step in the fight against climate change, proving that it is serious
about reducing emissions and using the economic opportunities of affordable renewable energy. The
Senate (the upper house of the Australian Parliament) passed the Climate Change Bill in its final reading
on November 3, 2022, which enshrines the national target for reducing greenhouse gas emissions
announced by the government on July 27, 2022, and a number of other steps. The policy measures
immediately received investment support from the corporate sector. On the eve of the Senate vote,
Ignacio Galan, the head of the Spanish multinational corporation Iberdrola, visited Australia and
announced major investments in the renewable energy sector during meetings with local politicians.
Iberdrola has already invested €2 billion in the development of renewable energy sources in Australia,
and Galan said that the company is committed to investing another €2 to €3 billion, which will allow it
to increase the capacity of renewable sources in Australia from the current 2,000 MW to 4,000 MW in
the coming years. The company has formed its existing portfolio of capacities both through the purchase
of existing companies and through investment in new projects.

In Azerbaijan, the practice of socially responsible investment is just beginning to develop. The
starting point can be considered the development of the Moscow Exchange sector, which is responsible
for projects in the field of ecology, environmental protection and socially significant projects. The
government of Azerbaijan has also taken an active part in the development of the securities market. At
the end of 2019, the Bank of Azerbaijan approved the Standards for the Issuance of Green and Social
Bonds. Since November 2020, VEB.AR has been a methodological center for financial instruments in the
field of socially responsible investing, and in 2021, a taxonomy was already developed that approves the
criteria for compliance with green projects. Despite external factors, Azerbaijan recognizes the
importance of the climate agenda and remains committed to the UN sustainable development goals:
plans to achieve carbon neutrality by 2060 remain unchanged. Thus, in order to achieve the task of
comparability of the level of implementation of socially responsible investing, development of an ESG
rating system, implementation of best international practices, the Bank of Azerbaijan declares its
continued participation in the work of international organizations. A number of Azerbaijani TNCs already
voluntarily follow the designated concept and publish reports in the GRI format (for example, SOKAR,
AZAL, NEKSEN). Thus, large companies improve their business reputation due to their special attention
to the “green” and “social” agenda.

Conclusion

The desire to comply with legal and regulatory requirements is a key motivator for MNCs to actively
implement socially responsible investing and deserves a closer look:

1. Failure to comply with social and environmental standards can lead to serious reputational risks.
MNCs are well aware that public attention to these issues can lead to negative consequences, including
a decrease in consumer and investor confidence.

2. Violation of regulatory requirements can lead to legal consequences, fines, and even suspension
of MNC activities in some cases. This creates significant operational risks for MNCs.

3. MNCs operate in different countries where different ESG regulations may apply. Compliance
with international standards, such as the GRI principles or ISO 26000 standards, can simplify
management and ensure a uniform standard within the company.

4. Companies that neglect ESG principles should be prepared for problems in attracting and
retaining international investment capital. 5. Incorporating socially responsible investment strategies
into companies’ activities is one of the possible sources of innovation, allowing for the development of
new products, technologies and business models. This approach helps companies to become more
competitive and to adapt to changing market demands and customer needs.
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Abstract

The article gives a brief information about ‘Classification of financial markets’. Different
approaches to the definition of the concept of ‘financial market’ are investigated. Financial
markets represent a system of economic relations connected with the issue of securities, their
placement, as well as acts of term purchase and sale of financial instruments (financial market
commodities). From the point of view of classification, financial markets can be considered as a
set of financial institutions and economic entities that issue and purchase financial instruments.
Each financial institution is given certain powers to carry out a particular transaction with a certain
set of financial instruments. The main objective of financial markets is to ensure efficient
allocation of financial resources among the final consumers of society. The solution of this task is
very difficult for both objective and subjective reasons, as it is complicated by the existing
diametrically opposite interests of financial market participants and high risk of fulfilment of
financial obligations. Taking into account all the above ideas, we can conclude that the basis of
the financial market is the mechanism of capital redistribution between lenders and borrowers
with the help of intermediaries on the basis of supply and demand.

AHHOMauus

B cmamee 0aHa Kpamkasa uHgopmauusa o «Knaccupukayuu GUHAHCOBBIX PbIHKOBY.
ViccnedoBarbl paziudHble N00X00b! K ONpedesieHUro NOHAMUS «UHAHCOBBIU PbIHOK». IKOHOMUKU
uHaHcoBble pbIHKU Npedcmasssom cobol cucmemy IKOHOMUYECKUX OMHOWeHUU, CBSA3AHHbIX C
amuccuell UeHHbIX bymaz, Ux pasmewjeHuem, d MmAakxie dakmamu CpPpoYHoU Kynau-npooaxcu
(UHAHCOBbLIX UHCMPYMEHMOB (MoBAPOB PUHAHCOBO2O PbIHKA). C MOYKU 3peHUs KAaccupuKkayuu
(UHAHCOBbIE PbIHKU MOXCHO pACCMAMPUBAMb KAK COBOKYNHOCMb (UHAHCOBbLIX UHCMUMYMOB U
X0390CcmBYyrowUx  CY6beKkmoB,  OCYUWeCMBISWUX SMUCCUD U NOKYNKY — (PUHAHCOBBIX
UHCMpPYyMeHmoB. Kaxodomy @GUHAHCOBOMY UHCMUMYMY NPeooCmassieHbl onpedesieHHble
NOJIHOMOYUS NO OCYWeCmBeHUro MoU uau UHOU cOesiku ¢ onpedesieHHbIM HabopoM GUHAHCOBbLIX
uHcmpymeHmos. OCHOBHAA Ueslb (PUHAHCOBLIX pPbIHKOB — obecnedyeHue 3¢@ekmusHoO20
pacnpedesieHuss pUHAHCOBbIX PecypcoB8 cpedu KoHe4YHbIXx nompebumenel obujecmsa. PeuweHue
smod 3a0ayu BecbMa 3ampyoHUMesbHO KAk Nno 06beKmMUBHbIM, MAK U NO CyObeKmMUBHbLIM
NPUYUHAM, MAK KAK OC/IOMCHAEMCA CyWecmByrowumMu ouamempasabHo NPOMUBONOJIOMCHBLIMU
UHMepecamu Y4acmHUKOB (UHAHCOBO20 PbIHKA U BbICOKUM PUCKOM UCNOJIHEHUS (UHAHCOBbIX
obsizamesibcms. [IpuHUMAsi BO BHUMAHUE BCe Nepeduc/ieHHble udeu, MoXHO Npulimu K BbIBO0Y,
Ymo 0CHOBOU (PUHAHCOBO20 PbIHKA SBJINEMCS MEXAHU3M nepepacnpedesieHus Kanumasnd Mexcy
Kpeoumopamu U 3aemMuuKamu ¢ NOMOULbIO NOCPEOHUKOB HA OCHOBE CNPOCA U NPEOJIOXCEHUS.

Keywords: global challenges, global markets, global financial markets, financial stability,
financial problems.

Kntouesbie c/108a: 2/106a/1bHble BbI308bl, 27106a/1bHbIE PbIHKU, MUPOBbIe UHAHCOBbIE PbIHKU,
puHaHcosasg cmabusibHOCMb, PUHAHCOBbIE NPObIEMBI.

AHAJIU3 3KOHOMUYECKoU iumepamypbl NOKA3bIBACM, YMo mepMuH «[106anusayus» snepsbie 8
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ucmopuu bbi1 UCNO/Ib30BAH B uUccaedosamesibckol pabome «[nobanuzayus pbIHKOB» npogeccopa
lapsapockol wkosbl busHeca T.Jlesumma, onybiukosaHHol 8 1983 2o0dy. Asmop onpedesnsgem
«2/106a1U3auUr» KAK YUCMO PbIHOYHOE fBJIeHUe, U NoOpd3ymMesaem UHMe2payuro paodd paziudHbIX
CeKMopOoB pbIHKA, yoesisisi 0OCHOBHoe BHUMaHue THK. B ka4ecmse asbmepHamuBbl MAkomy nooxooy
Hemeukul coyuonoe K. Ome 8 csoell pabome «Mup 6e3 epaHuu» (1990) ommemus macwumabHocmsb
YKA3AHHO20 NPOUECCA U MHeHUe 0 MOM, YMO OH He CBA3AH MOJIbKO C PbIHKOM. MexaHu3mMbl u cmpameauu
SKOHOMUYECK020 pa3BuUMUS OMOE/bHbIX HAUUOHA/IbHbIX 3KOHOMUK MepPSom CMbIC/, HAYUHAHom
nosBIAMbCA «2/106a/bHbIe» GuUPMbI (30eCb asmop HANPSMyro umeem B BUOY MPAHCHAUUOHA/bHbIE
KOMNAHUU), Komopble cHumaromcs bosee 3¢ppekmuBHbIMU U, €C/IU MOXHO MAK BbIPA3UMbCS, MOUIHBIMU
U2pOKamu Ha Muposom yposHe [1; 2].

DUHAHCOBbIE PbIHKU MOMHO KAACCUPUUUPOBAMbL NO pAOY NPU3HAKoB: 1. PUHAHCOBbIE PbIHKU
deniamcs Ha 0Be 2pynnbi NO NEepuody UHBECMUPOBAHUS: OeHex3(HbIl PbIHOK U PbIHOK Kanumasd. Ha
0eHexHOM pbiHKe cpedcmaa pasmewsaromcsl Ha 00UH 200, a HA PbIHKe Kanumasaos — bosiee 4em Ha 00UH
200. 2. Mo opeaHu3auyuoHHoU gopme 0BuUMeHUSA OeHe2 PUHAHCOBLIU PbIHOK 0enumcsa Ha KpeoumHsbil
PbIHOK, PbIHOK UeHHbIX OyMag, pbIHOK JIU3UH20BbIX YCI1ye, CMpaxosoll U BasIKOMHbIU pbIHOK. Xoms CIUMKU
u opyeue 0pacouyeHHble Memassibl Yympamusiu cBol OeHexHbIl cmamyc B8 coBpemeHHoU OeHexHol
cucmeme, Ux 4acmo Ha3bIBArOM PUHAHCOBLIM PbIHKOM — DbIHKOM 0pa2oueHHbIX Memasios. B nosb3y
BKJIOYEHUSI 3M020 PbIHKA B 2pyNny QUHAHCOBbLIX PbIHKOB CBUOEMebCMBYHM Gakmsl, Y4mo KpAcHble U
NIAMUHOBbIE MeMmas/ibl AKMUBHO KOJIIEKUUOHUPYHOMCS HacesieHuem (0Ho XpaHum cBou 0eHbeu 0omd,
He nomewjas ux 8 6aHK uiu cbepeeamesibHyro KAaccy), a UeHmpasbHblie 6aHKu Npodosxarom co30asams
6o/1bwol 0bbem KpacHbix pe3epsos [2]. 3. [1o ucmoYHuKkam cpedcms GUHAHCOBbIE PbIHKU 0e/IIMCA Ha
0sa muna. lpynna denumcs Ha: 1) BHymMpeHHue uiu HauUOHAsIbHble UHAHCOBbIE PbIHKU. PecypChbl 3mux
PbIHKOB 6A3UPYHOMCA HA BHYMPeHHUX pecypcax Cmparbl. B 3mo spems 0axce ec/iu U Npusaekaromcs
pecypcbl Opy2ux CMpaH, mo Ux yoesbHbIl Bec HeBesuK; 2) Muposble puHaHCOBbIe PbiHKU. VX pecypcbl
co30aromcs 3a c4em pe3udeHmoB PasHbIX 20CY0apcma. 4. B cuny y4acmusi NOCPEOHUKOB B UCNOJHeHUU
KOHMPAkmoBs pUHAHCOBbIU PbIHOK 0eluMCcs Ha pbIHOK 63 y4acmus NOCPEOHUKOB U PbIHOK C y4acmuem
NPOPECCUOHA/IbHBIX NOCPEOHUKOB. [Ipu 3MOM BbIOE/ISHOM Mpex OCHOBHbIX NPOO0ABUOB U KOHEeYHbIX
nompebumernel @GUHAHCOBbLIX pecypcos. [pynna 0enumcs Ha: xo3sdcmayrowue Cybbekms! -
npeonpusmMuUs U 0peaHu3auuu,; pusuyeckoe uyo; 20cydapcmao. Kynss-npodax;a ¢puHaHCoBbIX pecypcos
ocywiecmsisemca 0ByMsa cnocobamu - MUHYS NOCPeOHUYeckoe KoJbUuo B8 BUOe (GUHAHCOBbLIX
NOCPeOHUKOB, OHU 0OCMABJSIOMCS HENoCPeOCMBEHHO OMm NEpBUYHOU NPOOaMU K KOHEYHbIM
nompebumesiamM, peanusytomcs Yepe3 00HO20 WU HECKOJbKUX (UHAHCOBbIX NOCpedHuKkos [4,5]. B
Hacmoswee Bpems GUHAHCOBLIMU NOCPEOHUKAMU MO2ym BbICMYNdmb KpedumHble 0p2aHu3auyul,
NPOGECCUOHASIbHBIE YYACMHUKU PbIHKA UeHHbIX 6ymae, /lUu3uH2oBble U (PAKmMOpPUHE0BbIe KOMNAHUU,
CMpaxosbie KoMNaHuu. 5. K cmpykmypam puHaHCoB020 pbIHKA NO NPU3HAKAM NPUBJICYEHUS OCHeXCHbIX
cpedcma OMHOCAMCA: PbIHOK 00/12a U Kpeoumd, PbIHOK UeHHbIX 6ymaz u 0epusBamusos, PbIHOK
JIU3UH20BbIX U paKmMOPUH20BbIX YCI1ye, PbIHOK MPAcmoBbix onepayull (8 e2o deHexcHold cocmasnstousel)
U pbIHOK CMpPaxosaHus. 6. [1o YpoBHK pazsumMusa (GUHAHCOBbIC PbIHKU 0efsmcs HA pa3sumsie U
passusaroujuecs (Bo MHo2ux C/y4asx CO30aHHbIe WU  CGOPMUPOBAHHbLIE PbIHKU HA3bIBAKOM
passuBarouUMuUcs). Passusaroujulics mup bb11 BBedeH B obpaujeHue MexoyHapooHol GuHAHCoBoU
Kopnopauyuell 8 cepeduHe 1980-x 20008 [5,6,7].

Cywecmsyem HecKoJIbKo Kaaccugdukayuti MUpoBbIX pUHAHCOBLIX PbIHKOB, OCHOBAHHLIX HA PA3HbIX
Kpumepusix. B 3aBucumocmu om obbekma onepayull MupoBble GUHAHCOBbIE pbIHKU 06bedUHSIHom
HeCKOJIbKO B3AUMOCBA3AHHbIX ceeaMeHmos. K HUM OMHOCAMCS BAJIOMHbIE PbIHKU, pPbIHKU 00/1208020
Kanumasnd, ¢oHOoB8bIe U CMPAxosble pbIHKU, PbIHKU 30710ma (mabsuua 1.1).

HayuoHaibHble y4acmHuUKU Cmpykmypa pbiHKA Mex0yHapoOHbIe yHacmHUKU
Kopnopayuu BasitomHble pbIHKU, BKJIHOHAS Mex0yHapoOHbIe Kopnopayuu,
DbIHOK e8poBaJitom TMK
baHKu u cneyuanu3upoBaHHkIe PbIHKU 001208020 Kanumana: d) Mex0yHapooHble baHKu, TMB,
KpeoumHo-(UHAHCoBbIe OeHexHbIU pbIHOK, 6) pbIHOK CNeyuanu3upoBaHHble KpeoumHbie
Y4pex0eHus], BK/IOYAs CMPAxoskle | Kanumasnd, 8) eBponelickuli pbIHOK. | U pUHAHCOBbIE y4pexoeHus],
KOMNAHuUU BKJIHO4AS] CMPAX0Bbie KOMNAHUU
®DoHO0BbIE U MOBAPHbIE bUPHU. ®oHO08bIe PbIHKU KpynHeliwue gpoHoosble U
locydapcmso MOBAPHbIe bUPHCU.
Mex0yHapoOHbIe BaIFOMHO-
KpeoumHble U puHaHcoBbIe
YYpexcoeHus




XVIII INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 25-26.03.2025

Pazsumsie ¢uHarcossble PbIHKU umerom credyroujue XapakmepucmuKu:

BBICOKAsI
CTAaOMJIBHOCTD,

pasBuTas
nHppacTpykTypa

PucyHok 1. [NlocmaHoBKa sonpoca

Jmo coBepuwieHHO HOPMAsIbHO, BK/It04Yaem 8 cebs cucmemy 2apaHmud, CmpaxosaHue u 3awumy
npas UHBECMopoB, cucmemy pelimuH208biX d2eHMCMB U KpeoumHblX 6HpPO, KOMOpble NOMO2arom
CHU3UMb UHAHCOBbIU PUCK, CUCMEMyY ayoumopos U OUeHOK, Komopas obecnequsaem Npo3payHOCmb
CYybbeKmoB pbIHKA, U cucmemy bupx, Komopads co3daem u CMmuMyiupyem HOBbIe pPbIHOYHbIE
KOMMYHUKAQUUU. passumue KoHKypeHuyuu [1]: passuma 3akoHodamesibHas 6asa, peayaupyrousast
PbIHOYHbIE ONepayuu; Hasu4due coomsemcmayroujel UHPOPMAayUOHHOU cucmeMmbl; cCUCmemMa 3aujumel
UHMepecos Kak npoddsyos, mak u nokynamesned, 60/bWUHCMBO UHCMPYMEHMOB, pabomarouux Ha
PbIHKE, OMIUYAOMCs BbICOKOU JIUKBUOHOCMbHO U HAOEXHOCMbH), BbICOKAS HAOEXHOCMb GUHAHCOBbLIX
nocpeoHuKos, pabomarouux Ha UHAHCOBOM PbIHKE; BbICOKAS CMOUMOCMb (PUHAHCOBLIX Pecypcos,
npeonazaembix 019 NPOOAMXU U PbIHOYHBIX onepauyudl, BbICOKAS 3PPeKmuBHOCMb  PbIHKA;
20Cy0apCmMBeHHbIU KOHMPOJIb U pe2yupoB8aHue GuHaHcoB020 PbIHKA HA BbICOKOM YpPOBHe.

B Hacmosujee BpemMs NPakmu4yecku sce passumsie U pa3susarouiuecs KpeoumHbie 0peaHu3auyuu 8
MUpe 3auuuarom uHmepecsl Bki1adyukos. Cyujecmsyrom 0Be OCHOBHble MOOesiu 2apaHmupOBaHUs
BK/1a008. [lepsas — amepuKkaHcKas Mooesib, 20e co30aemcs CneuuasibHbIl 20CYy0apCcmBeHHbIU 0p2aH (Uiu
ynpassigembit eocydapcmsom). OHa npedycmMmampusaem co30aHue, y4acmue KpeoumHbIx op2aHu3auyull u
(UHAHCUPOBAHUE cucmeMmMbl 2apaHMUpPOBAHUS 3a c4em b6AaHKOBCKUX CbopoB U 20Cy0apCmBeHHbIX
cpedcms. Bmopas modesib — Hemeukas mooesib. YnpassieHue cucmemol 2apaHmudl ocyujecmssisem
accoyuayusi KpeoumHbiX opeaHusayul. Ydacmue 8 Hel ¢opmasibHO 0b653amesibHO, 20CY0apCmBeHHoe
uHaHcuposarHue omcymcmayem.

AMepukaHckas cucmema fssisemca cmapedwed. @edepasbHas Kopnopayus no CMpaxos8aHuro
deno3zumos odelicmayem ¢ MOMEHMAa CB0e20 CO30aHUS U OpUeHMUPOBAHA HA 3aUiUMYy BK/IAOYUKOB
KoMMepyecKux 6aHkos. B 3mo xe Bpems bbiaa co30aHa CMpPYKMypad CMpaxosadus 0enos3umos B8
cbepezamernbHbix b6aHkax (B 1980 20dy oHa 6biia obveduHeHa ¢ ®PedepasnbHol Kopnopauuel no
cmpaxosarutro 0eno3umos). CmpaxosbiM C/1yHaem cyumaemcs 6aHKpomcmao baHKa uiu e2o 3aKpbimue
20CYy0apCMBEeHHbIM peyiupyroujum opeaHomM. Cmpaxo8aHue pacnpoCMpaHaemcs Ha BK1A0bI HE MOJIbKO
pusuyeckux, Ho u ropuouyecKux Ul (Bcex sudos opeaHusauyul). Yacms cpedcms, NoJlyHeHHbIX 3a cHem
Hasoaa, nepequcasemcs 8 ¢pedepasibHbil 6rooxem. CmpaxosbiM KOMNAHUSM NPe0oCMAas/ieHb! LWUPOKUE
nosHomoyus. Hanpumep, 8 CLLIA ®edepasibHas Kopnopayus NO CMPAXoBaHU 0eno3umos Moxem
nompebosams U3MeHeHUs B pykosodcmse 6aHKa Uau HApyuweHus um OaHKOBCKUX Npasus 0/1s
UCKJTFOYeHUS 20 U3 CUCmeMbl CMPAaxos8aHus (Kak u 8 opyeux cmparax). B CLUA HapyweHue do2osopa
CMPAxoBaHUsi NPUOCMAHABIUBAEMCS 0/ BCeX BHYMPEHHUX BKIAO0B, HO NPodoJsxaem BAUSMb HA
cmapsble 8K/1a0kl B YKpauHe 8 meyeHue 08yx iem [6].

[lo Mepe pacwupeHus 0esmesibHOCMU  (BUHAHCOBLIX —UHGpacmpykmyp odocmueaemcs
3HaqumesibHbIl Npoepecc B8 GOpMUPOBAHUU U PA3BUMUU BUHAHCOBO2O PbIHKA. Takum 06pasom,
CY6beKmbl  UHAHCOBO20 PbIHKA, BbLICMYNArOUUE NOCPEOHUKAMU Mex0y NPOoU3BOOCMBEHHbIMU
npeonpusmuAMU  pasHbiX Gopm cobcmBeHHoCMU, u2parom BeOYyWwyro poJib B  ynpasiaeHuu
KpYy20060pOMOM 3KOHOMUYECKUX Pecypcos, CNOCO6CMBYHM NOJTYYeHU KOMMEPYecKux Bo3moxcHocmel,
cosdarom ycsoBus 011 KOHUEHmMPayuu GuHaHCoBO-KpeOUMHbIX Pecypcos U Co30arom YC108usl 015 UX
HanpasJieHus. u3 3mux pecypcos 8 6oJee nosiesHble U NPou3BOOUMEIbHbIe OMPAC/U 3KOHOMUKU. B
KOHOMUYeckol —siumepamype Hem eO0uHO020 MHeHUs Cpedu  3KOHOMUCMOB — OMHOCUMEsIbHO
Kaaccugukayuu GUHAHCoBO20 PbIHKA. [10 MHEeHUro 2pynnbl Y4eHbIX, PUHAHCOBBLIU PbIHOK COCMOUM
MOJIbKO U3 KpeOumHo20 U pbIHKA UeHHbIX bymaz. Bmopds 2pynna Y4eHbix BK/H04YAem 8 Cocmas
PUHAHCOBO20 PbIHKA POHOOBbIU PbIHOK, OHeXHbIU U PbroYepCHbIU PbIHOK, UJIU PbIHOK ¢broYepcos. [1o
MHeHUto mpemeell 2pynnbl yHeHbix, K020a Mbl 2080PUM PUHAHCOBBIU PbIHOK, Mbl NOHUMAem e0UuHCMBO
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0eHexHo20 U KpedumHo20 pPbIHKOB. B Hacmoswee B8pemMsa K HUM OMHOCAMCA PbIHOK CYemos,
MeOaHKOBCKUU PbIHOK U BA/IOMHbIU PbIHOK KAK YaCMb 0@HeX(HO20 PbIHKA. [Ipu 3mom asmopb! 3mo2o
MHeHUs: 06beOUHSOM (UHAHCOBBIU PbIHOK C PbIHKOM UEHHbIX bymae ((poHO0B) U pbIHKOM CpedHe- u
00/120CPOYHbIX BAHKOBCKUX KpeOUMOoB Nod NOHAMUEM «PbIHOK Kanumasos» [8,9].

Yemsepmas 2pynna 3KOHOMUCMOB Xapakmepu3syem GUHAHCOBbIU PbIHOK NO 0BYM NPU3HAKAM. NO
060pomy OeHexHbIX Cpedcma U No pesyibmamam paboms opuuyuasbHO20 pbiHKA. [1pu Kaaccugdukauyuu
(PUHAHCOBbLIX PbIHKOB NO 060pOMY OeHeMHbIX CPeoOCmB BbIOC/ISHOM OeHeX(HbIe PbIHKU U PbIHKU
kanumasnos. OmHecmu GUHAHCOBbIU PbIHOK K OP2aHU308AHHOMY U HE3aBUCUMOMY UHAHCOBOMY PbIHKY
MOXCHO B CUJTY MO20, YMO HA HEeM eCmb 0pUYUA/IbHbIU PbIHOK. K UHCMUMYUUOHAIbHBIM PUHAHCOBbLIM
PbIHKAM ~HA OeHEeMHOM pbIHKe 3Mu 3KOHOMUCMbI OMHOCAM KOoMMepyeckue O6aHKu, a K
UHCMUMYYUOHA/IbHbIM  (PUHAHCOBBIM PbIHKAM HA PbIHKE Kanumasnos — ¢@oHooBbie bupxcu. [is
YCMOUYUBOCMU 3KOHOMUKU Ka0ol CMpPaHbl B8 MUPOBOM KOHMEKCMe BAMXCHO YYUMbIBAMb MUPOBbIE
¢puHaHcosble npouecch! u dusepcuguyuposams 3koHomuky [10; 11; 12; 13]. Kpome moeo, Heobxooumo
NpUHUMams O0ONOJIHUME/IbHbIe Mepbl NO NOBLILEHU UHBECMUUUOHHOU npusiekamesbHOCmuU U
3awume guHaHcosold cmabunbHocmu [14; 15, 16, 17]. Takxce ciedyem cepbe3Ho paccMompems BONPOC
paclupeHus 0esmesibHoCmu (GUHAHCOBO-KpeoumHbIx opeaHusauud [18; 19, 20; 21]. Heobxodumo
06bEeKMUBHO AHA/IU3UPOBAMbL U OUEHUBAMbL NOMEHUUAs pe2uoHoB 0719 GOPMUPOBAHUS HOBbIX
UCMOYHUKOB 3KOHOMUYeCK020 pocma u puHaHcuposarus [22; 23]. B donosiHeHue K HUM 00/#cHbI bbimb
peasiu308aHbl NPOEKMbI NO YCKOPeHU UHHOBAUUOHHO20 pazsumus [24]. B uenom, B03MOXHOCMU
YugppoBbix mexHos02ull 00/HHbI bbiMb MAKCUMA/IbHO UCNOJIb30BAHbI 01 pA3BUMUS GUHAHCOBbLIX
pPbiHKOB [25; 26; 27].

Obobuwias BbiLeU3TOHEHHbIe Uudeu O KAacCudukauuu GUHAHCOBbLIX PbIHKOB, MOMYCHO COe/amb
BbIBOO, YMO UX HECOMHeHHbIMU NompebHOCMAMU ABASAIOMCA. Nepsas 2pynnd 3KOHOMUCMOB
o2paHuyuBaem GuUHaHCoBbIU PbIHOK KPeOUMHbIM U PbIHKOM UEHHbIX byMae u He BK/IoYaem OeHexHbil
PbIHOK, BK/tOYArOWUU  BAMOMHBIO U  MeMOAHKOBCKUU pbIHKU;, B8MOPAs 2pynnd 3KOHOMUCMOB
puHaHcupyem cocmas GuUHaAHCoB020 pbiHKA. OOHAKO, ¢ 00HOU CMOPOHbI, POHOO0BbIU PbIHOK SB/ISeMCs
nocmamuccuoHHol cmaduel pbIHKA UeHHbIX bymae, ¢ Opyeoll CMOopOHbI, 8 AzepbadidxcaHe 0o Cux nop Hem
0HO0BO20 pbIHKA, CyUWecmayem moJbKo NepBUYHbIU PbIHOK (3MUCCUS) UeHHbIX bymaz, mpemsbs 2pynna
JKOHOMUCMOB HEBEepHO BKJIOYAem B OeHeMHbIU PbIHOK PbIHOK CYemoB. MU dBmopbl MAakx e
OXBAMbIBAIOM B Y4emHbIl PbIHOK KazHa4elcKue u KoMMepyecKue BeKcesisl U opyaue KpamKOCPOYHbIe
obs3amenibcmaa. Ho 3mu BeKce s 00/1x#HbI NPUHADSIeXAmb PbIHKY UeHHbIX bymaz;, 4emsepmas pynna
IKOHOMUCMOB He 0bbACHAeM CMPYKMYpPY PUHAHCOBO2O PbIHKA U NOYEMy-mo 3abbiBaem o KpeoumHom
PbIHKe; X0ms NSmMas 2pynnad 3KOHOMUCMOB NPABUJIbHO 0ObSCHUIA CMPYKMYPY GUHAHCOBO20 PbIHKA, OHU
NPUPABHAJIU PbIHOK KPEOUMHO20 Kanumasna K pbIHKY 6aHKoBCcKux kpedumos [28; 29; 30, 31].

OO0HAKO «PbIHOK CCYOHO20 KANUMAsa» umeem 6os1ee WUPOKOe 3HAYeHUE, YeM «PbIHOK OaHKOBCKUX
Kpedumos», U boJbue coomsemcmayem NOHIMUK «PUHAHCOBLIU PbIHOK». B meyeHue ucciedyemo2o
2015 200a Ha MUPOBbIX BAIHOMHbIX PbIHKAX ObICMPbIMU MEMNAMu NPOOCOHANOCH, Od/bHeliluee
YKpensieHue dosanapa CLLIA no omHOWeHUro K OpyeuM HayUOHAIbHbIM BAIOMam. Tak, 8 medyeHue 200a
dosnap CLUA cocmasun 11,1% no omHoweHuro K espo u 0,43% No OMHOWEHU K SNOHCKOU UeHe,
HayuoHasbHoU BasomMe Mpembe20 OCHOBHO20 3KOHOMUYECK020 UeHmpa, 22,4% no OmHOWeHU K
poccutickomy pybsito, Komopbil NOOBEP2Ca HECMKUM 3KOHOMUYECKUM CAaHKUUAM, U mypeukol Jupe,
Komopas HeodasHo UCNbIMAa Cepbe3Hble BHYMpPeHHUe NOAUMUYecKue NOMPSACeHUS. N0 CPABHEHUI C
25,4%.

JleHexHo-kpedumHasa nosumuka, peanusyemas @3C, Komopas @akmuyecku Bbicmynaem
pyHKUUEld MUpPOBbIX 0eHee, B Ka4ecmae 0CHOBHbIX (pakmopos NosbiweHus cmoumocmu dosiapa CLUA,
Komopasi umeem O4YeHb Cepbe3Hoe BJIUSHUE, Ha CaMOM Oesle HedoCMAamoyYHbIl Uu HEPABHOMEPHbIU
IKOHOMUYecKUl poCm B MOP20BbIX NAPMHEPax, KapoOUHAIbHOe U3MeHeHue 2eo2papuu UHBECMUUUOHHBIX
NOMOKOB, U NOKA3AHbl BbICOKOYACMOMHbIE U 3PPeKmuBHbIe 2e0N0aUMUYecKUe HANPAXeHuUs. LA
bosee demasibHo20 aHanau3a Habsodaemol OUHAMUKU HA MUPOBbIX BAJIHOMHbIX PbIHKAX YMECMHO
obpamums BHUMAaHUe Ha caedyroululi epaguk. Tak Bom, U 30eCb OCHOBHbIE MEeHOeHUUU NPOSBIAOMCS
OMYyem/IUBO U OKA3bIBAOM BecbMa pewidroujee BJusHUe Ha 6ydyujee nosedeHue KOHKPemMHbIX
HAUUOHA/IbHbIX 3KOHOMUK (Quaepamma 1).
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Huazpamma 1
Muposbie BasitomHbie pbIHKU Ha npumepe Kypca dosiapa CLLA
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UcmoyHuK: LleHmpanbHbil 6aHK A3epbalioxarHa (www.cbar.az) u Bloomberg.

YaumsbiBas Bce nepequcieHHble udeu, MOXHO Npulmu K BbIBOJY, YMO OCHOBOU (UHAHCOBO2O
PbIHKA SIBJISEMCS MeXaHU3M nepepacnpedesieHuss Kanumana mMexoy Kpeoumopamu U 3demuukamu ¢
NOMOUbIO NOCPEOHUKOB HA OCHOBE CNPOCA U NPEOTIONEHUS.

B uesnomM, 007120800 PbIHOK, PbIHOK KAnumasos, BAOMHbIU PbIHOK, 0eHeMHbIU PbIHOK, PbIHOK
CMPaxoBaHusi, poHO0BAss 6UPIA, PbIHOK JIU3UH2A U M. 0. ABJSKOMCS COCMABASHOUWUMU PUHAHCOBO2O
PbIHKA. B 3aBUCUMOCMU OM Uesu aHaau3d, a makxe ocobeHHocmel passumus omoesibHbIX Ce2MeHmosB
pUHAHCcoBO20 pbiHKA B8 Mol Uu UHOU cmpaHe, puHAHCoBbIU PbIHOK.

Mpu aHanusze puHAHCoBbIX PbIHKOB B CMPAHAX, He 3aBEPLIUBLIUX CBOE SKOHOMUYECKoe pa3sumue,
3aMemHo, Ymo cbepexceHus Haxo0amcsa Ha HedoCMAamoYHOM YpoBHe 0/ NPOOOJIHEHUS U pa3Bumus
(PUHAHCOBBLIX PbIHKOB, U B MO Y€ BpemMs KOJAUuYeCmBO UHBECMOpPOB HeBe/uKko. [103momy YpoBHU
KOHOMUYECK020 pa3BumUs OKA3bIBAOM BJIUSHUE HA CMPYKMYPY U MeXaHu3M UHAHCOBbIX pbIHKOB. [1pu
3MoM € obecneyeHuem 3KOHOMUYeCK020 PAa3BUMUS NPOUCX00Um pocm cbepexceHull u KoJu4yecmsda
YYACMHUKOB, U B CBA3U C 3MUM HA UHAHCOBbIX PbIHKAX NOSIB/ISEMCS OUHAMU3M.

C enobanuzayuel MexcoyHapooHble UHAHCOBbLIE PbIHKU NoJy4arom 6oeamyro asbmepHamusy.
Bo3moxcHocmu, npedsiaeaembie PUHAHCOBLIMU PbIHKAMU C MOYKU 3PeHUs Noucka 00/1208biX 3aliMOB,
NOKA3aHbl HA cedyrowem pucyHke. Kak BUOHO U3 pUCYHKA, Ko20d JUy0 UIU yYpexcoeHue, xenaroujee
3aHSIMb HA MeXOYHAPOOHbIX PbIHKAX, BblbUpaem 00HY U3 BO3MOMHOCMEU NpAMo2o 00/2a UU
aKUUOHEpHO20 Kanumasa, OHO NPUHUMAaem aJbmepHAMUBHbIe BO3MOXHOCMU 3AUMCMBOBAHUS,
npedsaazaemeble emy 8 popme PUKCUpOBAHHOU UU nepemeHHol Baaomsl No e2o Bbibopy. Kak BUOHO U3
PUCYHKA HUXce, KPeoumHble, GUHAHCOBbIE, MOP20Bble U YNpassieHYeckue Yyciyeu meioyHapooHoU
uHaHcosol cucmembl, @ Makxe OUCKPeUUOHHbIe Yc1yeu npedocmas/istom Pas/iuyHbIe BO3MOXHOCMU
U BbI200bI 018 UHBECMOPOB. [7106anu3auus makxie no3sosasem UHBEeCmopy B8 Jitobol moyke mupa
U3B/1eKaMb BbI20OY U3 BCEX IMUX YCIYe.
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Abstract

This article investigates the impact of Azerbaijan’s economy on environmental policy
through the energy and agricultural sectors. It highlights the environmental damage caused by the
oil and gas industry and the transition to renewable enerqy sources. The ecological challenges
related to the use of chemical fertilizers in agriculture are discussed. The importance of
environmental policies for sustainable development is emphasized. The Azerbaijani government is
investing in green technologies. The sustainable development model is essential for future
generations.

Xiilasa

Bu magqalads Azarbaycanin iqtisadiyyatinin ekoloji siyasate tasiri, energetika vo kend
tasarrifati sektorlari tzre arasdirilir. Neft-qaz sektorunun atraf mihite menfi tesirleri ve barpa
olunan enerji menbalerine kecid mdizakire olunur. Kend tesarrifatinda kimyevi glibrelarin
istifadasi ile bagli ekoloji problemler arasdirilir. Ekoloji siyasstlerin davamli inkisaf Ggiin vacibliyi
vurgulanir. Azarbaycan hokumati yasil texnologiyalara ssrmayaler yatirir. Davamli inkisaf modeli
galacak nasillar dgdin vacibdir.

AHHOMauyus

B cmampee paccmMampusaemcsl B/USIHUE 3KOHOMUKU A3epbaloxcaHa Ha 3K0J102U4ecKyro
NOSIUMUKY Yepe3 Cekmopbl 3Hep2emuKU U CeslbCKo2o xo3stcmaa. Obcyxoaemcs 8ped, HaHOCUMbIU
oKpyxarowieli cpede Hegpme2azosol ompacsbio, U nepexod Ha Bo306HOBJIAEMble UCMOYHUKU
3Hepeuu. V3y4aromcs 3Kosoeudeckue npobsiembl, CBSA3AHHbIE C UCNOJIb30BAHUEM XUMUYECKUX
yoobpeHul B cesibCKoM xo3siicmae. [1od4epKkusaemcsi BaXcHOCMb 3K0102u4eckold NoAUMUKU 0151
ycmodtyusoeo passumus. [pasumenscmao AzepbalioxcaHa BK1adbisaem cpeocmad B8 3eseHble
mexHos02uu. Modesib ycmold4uBo2o pazsumusi Heobxoouma 0715 6yoywsux NoKoIeHUd.

Keywords: oil and gas, renewable energy, agriculture, environmental policy, sustainable
development, ecosystem.

Acar sézlar: neft-qaz, barpa olunan enerji, kend tasarrifati, ekoloji siyaset, davamli inkisaf,
ekosistem.

Kntovesblie croBa: Hepmb U 2as, BO30OHOBJISEeMAs 3HEpeus, CeslbCKoe X0358UCmBo,
3KOJI02U4eCKas NOIUMUKA, ycmol4yusoe pa3sumue, 3Kocucmemd.

Iqtisadi inkisaf aksar élkalor ciin vacib bir prioritetdir. Lakin iqtisadiyyatin stiratli inkisafi atraf
mdhits meanfi tesir gosterir. Hazirda iqtisadiyyatin qarsisinda duran asas problemlarden biri, davamli
inkisafin tamin edilmasi va tabii resurslarin ssmarali istifadssidir. Ekoloji siyasatin @sas magsadi iqtisadi
fealiyyatlorin atraf mihite vurdugu zererleri minimuma endirmekdir. Azerbaycan, neft-qaz hasilat¢isi
bir élke olaraq, bu messleds xtsusile hessasdir. Bu meqaleds Azerbaycanin ikiasas sektoru - energetika
ve kand tesarriifat! sahalari lzre igtisadiyyatin ekoloji tasirleri vo bu sahalerds ekoloji siyasatin rolu
arasdirilacaq.

Azarbaycan iqtisadiyyatinin dayaq néqtelarindan biri olan neft-gaz sektoru, dlkeye béylik galir
gatirir. Lakin bu sektorun atraf mihite manfi tasirleri do movcuddur ve bunu miizakire etmak zeruridir.
Neft Sanayesinin Ekoloji Tesirleri Azarbaycanin neft-gaz sanayesi iqtisadi inkisafin mdhim hissasini
taskil etse ds, bu sektorunatraf mihite gostardiyi tasirler daha cox diggat talab edir. Xezar denizindaki
neft sizmalari torpag ve suyun cirklenmasine sebab olur. Masalen, 2021-ci ilde Dévlet Statistika
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Komitasinin melumatina gdrs, senaye sektorundan atmosfere atilan karbon dioksid (COz) emissiyalari
35 milyon tona ¢atib. Bu gdsterici esasen neft-gaz senayesinin fealiyyati ile baglidir. SOCAR-in 2020-ci
il hesabatina gérs, neft hasilati va emalr zamani atraf mdihite atilan tullantilar torpaqdaki bioloji
mdxtalifliyi ciddi sekilde mehv edir. Bu ise kend tesarrifati sahalerinde mehsuldarligin azalmasina
sabab olur. Xezer denizinde aparilan neft hasilati ise su ekosistemlarine ciddi tahlike yaradir ve bu
tasirlerin qarsisini almagq dgin daha gliclii tadbirlar gérilmalidir.

Azarbaycanin igtisadi inkisafinin mihim dayaglarindan biri olan neft-qaz sektoru, dlkeye boyik
miqgdarda galir gatirir ve dovlet blidcesinin asasini taskil edir. Bununla bels, bu sektorun atraf mihite
manfi tasirleri de ¢cox ciddidir va mlitleq miizakire olunmalidir. Neft ve gaz senayesinin ekoloji tasirleri
yalniz Azarbaycan (iciin deyil, ham da biitiin Xezar regionu t¢tin béyiik narahatliq dogurur. igtisadiyyatin
bussas sahasinds fealiyyatin davam etdirilmasi élkenin iqtisadi rifahini artirsa da, atraf mdihite vurdugu
zorarin miqyasi dayaniqli inkisafi tamin etmak lclin ciddi tadbirler gérilmasini zaruri edir.

Neft Sanayesinin Ekoloji Tesirlari- Neft vo qaz senayesi Azarbaycanda iqtisadiyyatin esas tarkib
hissasidir va bu sahs milli galirin, ixracatin v measgullugun asas meanbayidir. Lakin, bu ssnayenin
faaliyyatleri naticasinds yaranan straf mihite menfi tesirleri daha cox diggat teleb edir. Asagida neft
sanayesinin ekoloji tasirlerini daha derindsn arasdiriram:

Torpaq ve suyun cirklenmasi- Xezer denizinds hayata kecirilon neft hasilati ve neqli torpag ve su
resurslarinin ¢irklenmasine sebab olur. Xezer denizi Azerbaycanin neft hasilati sahasinde asas
markazlerdan biridir. Lakin bu neft yataqglarinda bas veren sizmalar deniz suyu ve sahilyani torpaglarin
cirklenmasi ils naticalanir. Neft sizmalari torpagin tizarinds yigilan neft ve kimyavi tullantilarla torpagin
mahsuldarligini azaldir. Torpagda mikrofloranin mahvi ile yanasi, bu cirklenme kend tasarrifatinda
maehsuldarligin keskin azalmasina sebab olur. Bele ki, ¢cirklenmis torpaqglarda becarilon mahsullarin
keyfiyyati asagi distr, bu ise insan saglamligina manfi tesir gdsterir. Xdsusile kend tesarrifati dgdn
yararli torpaqlarda neftin ve diger kimyavi tullantilarin miqdarinin artmasi akin sahalarinin
mehsuldarligini tahliike altina alir.

Xozor donizindaki neft sizmalari su ekosistemlarini do ciddi sekilds tehliike altina alir. Daniz suyu
ile neftin garismasi baliglarin ve digar su canlilarinin hayati fealiyyetine menfi tesir gostarir. Suya
qarisan neft yalniz daniz hayatini zerarli hala gatirmir, hem de ¢cirklenme naticasinds baliq¢iliqg ssnayesi
ciddi zererle lizlesir. Xezer denizinin ekosistemi, suyun (zarinde yigilan neft laylari ssbabinden mehv
olmagq tahliikesi ile (iz-lizadir.

Karbon emissiyalari va iqlim dayisikliyi- Neft ve gaz senayesinin atraf mihite vurdugu zererlorden
biri de karbon emissiyalari ile baglidir. Bu senaye fealiyystleri naticasinde atmosfers atilan karbon
dioksid (CO2) ve digar zererli qazlar iqlim dayisikliyini stiretlendirir. Dovilat Statistika Komitasinin 202 1-
ci il melumatlarina gére, senaye sektorundan atmosfersa buraxilan karbon gazi (COz) emissiyalari 35
milyon tona catmisdir. Bu regem asasan neft va gaz senayesinin fealiyyatindan qaynaqglanir ve
Azarbaycanin iqlim dayisikliyine garsi mibarizesindse boyik bir manes yaradir.

SOCAR-in (Azarbaycan Respublikasi Dévist Neft Sirkati) 2020-ci il hesabatinda geyd olunur ki, neft
hasilati zamani atraf mihite atilan tullantilar ve tullantr qazlar yalniz torpaq ve su resurslarina deyil,
ham de atmosfers ciddi ziyan vurur. Atmosfers buraxilan zererli gazlar havanin keyfiyyatini asagi salir
ve ham ekoloji, hem de ictimai saglamliq problemlari yaradir. Bu ise tensffis yollari xestaliklerinin
artmasina, yerliahalinin saglamlginin pislesmasine sebab olur.

Atmosfera buraxilan COz ve metan qazlari (CH4) qlobal iqlim dayisikliyinin baslica sebablerinden
biridir. Neft hasilati zamani metan gazinin sarbast buraxilmasi istixana effektina sebab olur ve iglim
dayisikliyinin stiretlenmasine gatirib ¢ixarir. Bu tesirler uzunmiddetli perspektivds yerli ve qglobal
ekosistemlare manfi tasir gostarir va iglim dayisikliklari ile alagali tabii felaketlerin artmasina sarait
yaradir.

Su ekosistemlarine tasir- Xezor denizinds neft hasilatinin artmas: yalniz suyun ¢irklenmasine
sabab olmagla galmir, hem de su ekosistemlerini mehv edir. Xezor denizi neft hasilatinda strateji
ahamiyyat dasiyan bir sahs olsa da, orada yasayan deniz canlilarinin hayati tahliike altindadir. Neft
sizmalari balig populyasiyalarinin azalmasina, baliglarin kitlevi 6lmesine sebab olur. Bu veziyyat
balig¢ilig ssnayesine de manfi tasir gdsterir. Balig ehtiyatlarinin azalmasi naticesinde sahil bélgslerinde
baligciliqla masdgul olan shalinin galir menbaleri tahliike altina distr. Eyni zamanda, Xezar denizindeki
su ekosistemlarinin mahv olmasi bioloji mixtalifliyin azalmasina gatirib ¢ixarir.

Neft sizmalarinin yaratdigr en béylik problemlarden biri de su ekosistemlarinds zarerli kimyavi
maddslerin toplanmasidir. Bu maddaler deniz canlilarinin hayat dévrlerini pozur ve onlarin inkisafini
langidir. Uzun middstli sizmalar naticesinds balig ve diger deniz canlilarinin populyasiyalar tiikenme
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tahliikesi ile lzlasir, bu da regionun ekoloji balansina ciddi tasir edir.

Xazar denizi regionda neft hasilati lizre strateji eshamiyyete malikdir ve burada hayata kecirilon
hasilat emaliyyatlari olke igtisadiyyati lcln boyik galir menbayi taskil edir. Ancag bu strateji
ahamiyyate malik igtisadi fealiyyatin deniz ekosistemlarine vurdugu zererler hem qisamiddstli, ham
da uzunmdddatli ekoloji problemlare yol agir.

Neft sizmalarinin balig populyasiyalarina tasiri

Xazor danizinds bas veran neft sizmalari naticesinde baliglarin hayati fealiyyati ciddi sekilde
pozulur. Neftin su sathinds yigilmasi ve ya suyun icine garismasi suyun oksigen saviyyasinin azalmasina
sabab olur, bu ise balig névlerinin kitlevi dlmasine gatirib ¢ixarir. Suyun oksigen terkibi azaldigca,
baliglar ve digar deniz canlilari bogularag mahv olur. Xisusile Xazer denizine xas olan nare baligi kimi
nadir névlarin populyasiyasi ciddi sekilde azalir. Nere baliginin kiiri istehsali ve baliq¢iliq senayesinds
vacib rolu oldugu dgtin bu itkiler yalniz ekosistema deyil, igtisadi sektora da menfi tasir gostarir. Nere
baliginin kdirtsinden alinan kird (qara kdrd) deyarli bir ixrac mehsulu olsa da, populyasiyanin azalmasi
naticasinds bu sahades fealiyyat gésteran senaye ds tahliike altindadir.

Balig¢iliq ssnayesina tasir

Xezar donizinde neft sizmalari ve ekosistemlarin mahv edilmasi sahil arazilerinde balig¢iliq
sanayesina ciddi zarbs vurur. Balig¢iliq sektoru bu bélgads coxsayli insanlarin esas dolanisig manbsyidir.
Suyun cirklenmasi ve baliq populyasiyasinin azalmasi naticesinde sahil bélgalarinds balig¢iligla masgul
olan ahalinin galir menbalari azalmaga baslayir. Balig ehtiyatlarinin azalmasi, balig ovunun azalmasina
sabab olur ve naticads balig¢ilar lclin daha az galir gatirir. Bu proses uzun middat davam etdikde, sahil
bélgslerindeki baliqgciliq senayesi tenszziile ugrayir ve yerli iqtisadiyyata menfi tesir edir. Baliq
populyasiyalarinin barpasi (¢iin uzun middat ve coxlu resurs taleb olundugu l¢iin bu ssnayeds itkilarin
geri qayidisi ¢atin olur.

Bundan slave, balig¢iliq senayesinds faaliyyat gdsteren insanlar yalniz igtisadi ¢atinliklerle
qarsilasmir, hem de sosial-madani itkilerle lzlasir. Bir cox sahil ehalisi nasiller boyu balig¢iliqgla masgul
olub ve bu faaliyyat onlarin hayat tarzinin ayrilmaz bir hissasidir. Balig¢iligin azalmasi onlarin sosial-
madani identifikasiyalarina da tasir géstarir.

Bioloji mixtalifliyin azalmasi- Neft hasilatr yalniz su ve torpaq ekosistemlarine tasir etmakle
kifayatlenmir, ham de bioloji miixtalifliyi ciddi sekilde mahv edir. SOCAR-in apardigi tadgiqatlara gére,
neft hasilati zamani atraf mihite buraxilan tullantilar torpagdaki bioloji mixtalifliyi azaldir. Bu tesir,
xususile kend tesarriifati sahalerinde daha aydin gériinir. Torpag mahv olduqca, torpagin mehsuldarligi
azalir ve kend tasarrifati mehsullarinin keyfiyyati pislasir. Uzunmdiddatli perspektivds bu, Azarbaycanin
kend tesarrifati sektoruna manfi tasir edir ve ekoloji dayaniqligi zeifledir.

Bioloji mixtalifliyin azalmasi yalniz kend teserrifat: lgin deyil, hem de tebii ekosistemlarin
dayaniqligi clin boylk tehliike yaradir. Torpag ve su ehtiyatlarinin mehvi yerli flora ve faunanin
tikenmasine sabab olur. Bu, qlobal miqyasda Azaerbaycanin ekoloji veziyyatine ve tebii resurslarinin
davamli istifadesine manfi tasir gostarir.

Natice

Azarbaycanin neft-qaz ssnayesi iqtisadiyyatin inkisafinda mdhdm rol oynasa da, bu sektorun straf
mdihite vurdugu zererler dayaniqli inkisaf modeline kegidin vacibliyini gdsterir. Neft sizmalarinin, karbon
emissiyalarinin ve diger ekoloji tesirlerin garsisini almagq dgln daha glicli ekoloji siyasetlor hayata
kecirilmali va tamiz enerji manbalarine kecid stiratlendirilmalidir. Azerbaycanin galacak igtisadi inkisafi
valnizatraf mahitin gorunmasi ve davamli texnologiyalarin tatbiqi ile mimkdiin olacaqdir.
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Abstract

The article discusses the features and directions of economic development of the Karabakh
economic region. The processes and tasks of the revival of the liberated territories are summarized.
The possibilities of effective use of the resources of the Karabakh economic region are considered.
The strategic role and features of the development of the city of Shusha in the region are analyzed.
The economic characteristics of the construction of the cities of Aghdam and Fizuli are given.
Proposals for the directions of development of the Karabakh economic region are prepared.

Keywords: Azerbaijan, Karabakh, Shusha, Aghdam, Fizuli, Karabakh economic region,
Khankendi.

The Karabakh economic region was established by the decree of the President of Azerbaijan dated
July 7, 2021 "On the new division of economic regions in the Republic of Azerbaijan". It should be noted
that the Karabakh economic region is one of the 14 economic regions of Azerbaijan. This economic region
includes the Agjabadi, Agdam, Barda, Fizuli, Khojaly, Khojavend, Shusha, Terter administrative districts
and the city of Khankendi. Its total area is 7330 km?2 At the beginning of 2020, the population of the
Karabakh economic region was 900.3 thousand people, which is about 9% of the total population of
Azerbaijan [1]. Karabakh is an ancient land of Azerbaijan, where rare beauties and natural riches are
located. The fundamental development of Karabakh was associated with the socio-economic
development of the city of Shusha [2]. In the 19th century, trade and craft workshops were widely
developed in Karabakh, and especially in Shusha. The city of Shusha was the intersection of caravan
routes, and a caravanserai operated here. There were 500 looms in Shusha that produced various types
of fabrics. Shusha carpets and silk products became popular [3]

In the 18th-19th centuries, the processes of formation and development of Karabakh accelerated.
Thus, the intensive development of the city of Shusha during that period played a major role in the
formation of statehood traditions in Azerbaijan, the preservation of national values and the development
of the national spirit. On the other hand, Shusha is located in such a place. Here, both the charm of nature
and the complex relief form a unity, and ultimately Shusha conceals the grandeur of a fortress. The
formation and development of ancient artistic traditions, such as the work of silk workshops and the
production of silk products, are also noted here. At the same time, such crafts as hat making, tailoring,
and musical instrument making are also widespread [5]

During the Soviet Union, there was a process of armenization of Karabakh and weakening of the
status of Shusha as the center of Karabakh. After Heydar Aliyev came to the leadership of the Communist
Party of the Republic of Azerbaijan, a new stage of socio-economic development of the city of Shusha
began [6]. Heydar Aliyev personally visited various administrative districts of Karabakh - Aghdam, Fizuli,
Aghjabedi, Barda, mainly the city of Shusha, studied the problems on the spot and took the necessary
measures to eliminate them. More funds were allocated for the improvement of Karabakh, and with
large investments, the problems of creating important social and industrial territories were taken into
account [7]. After the collapse of the former USSR, the Armenian armed forces, with the help and support
of their external patrons, occupied most of the territory of Karabakh, including the city of Shusha. After
the Great Karabakh Victory, which began on September 27, 2020 and lasted for 44 years, Azerbaijan
began large-scale work towards the revival of the territories liberated from occupation and their
restoration based on the most advanced technologies. The goal is to raise Karabakh and the adjacent
territories to the highest standards of socio-economic development, to turn this region into a dynamically
developing region with a high standard of living [4]. The restoration and development of the territories
liberated from occupation based on systemic and comprehensive principles requires optimal approaches.
The strategy of revival and development should reflect not only the best world practices, but also the
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traditional features of development and potential of these territories. The main natural resources of the
Karabakh economic region are polymetallic ores, various building materials (marble, cement raw
materials, building stone), etc.

One of the most important and leading motivating moments in the liberation of our lands was the
battle for Shusha. The liberation of Shusha from enemies entered world military history and was inscribed
in golden letters in the annals of the heroism of the Azerbaijani army. After the victory, historical
construction and revival were to follow. Currently, large-scale construction and revival projects are being
implemented in Karabakh [8]. The main priorities are to accelerate the achievement of the goals of socio-
economic development of the region and to ensure the return of former internally displaced persons to
the city. At the same time, it is considered important to expand the scale of numerous construction
projects carried out in the region. In addition to funds allocated from the state budget, it would be
advisable to use investments from the private sector and foreign investors in these works in accordance
with world experience [9].

It should be noted that there are sufficient resources to increase the investment attractiveness of
the Karabakh economic region [10]. At the same time, the presence of priority tasks within the
framework of the socio-economic development strategy for the period up to 2026 has created additional
opportunities for faster restoration of the territories liberated from occupation. In addition, the "I State
Program for the Great Return of the Territories Liberated from the Occupation of the Republic of
Azerbaijan”, approved by the decree of the President of the country dated November 16, provides for
large-scale measures related to the revival of Shusha [11]. Acceleration of the settlement processes in
the city of Shusha, Aghdam and Fizuli districts of the Karabakh economic region has been ensured. The
first former internally displaced persons have already returned to the city of Fizuli, which is developing
rapidly. In the cities of Shusha and Aghdam, residential areas and villages are being restored or rebuilt.
Aghdam also has a modern industrial park, and the number of residents is increasing.

In addition to the development of the economy of Shusha and the unconditional consideration of
traditional areas of employment, ensuring the development of crafts in accordance with the
requirements of the time. It is also possible to note the potential for organizing the production and sale
of souvenirs, works of art, musical instruments, goods and products from the activities of small and
medium-sized businesses [12]. There are enough opportunities in the service sector, and the development
of these areas can certainly accelerate the formation of the main areas of activity in the current
economic construction of Shusha. [13]. In addition to modern hotels with wide opportunities, the
effective use of real estate owned by small and medium businesses, the creation of guest houses, mini-
hotels, motels and the construction of small catering facilities provide ample opportunities for the
development of the Shusha service sector and provide additional incentives for its formation [14].

The main directions characteristic of the economic development of the Aghdam region are the key
segments of agricultural activity, especially the potential associated with food wheat, the development
of other types of agricultural products - viticulture, cotton growing, and at the same time, the availability
of favorable conditions for the creation of processing industry complexes [15; 16, 17, 18; 19]. It can be
concluded that Aghdam has a strong and promising economic potential based on such potential
components and traditional areas of activity. In addition to the above-mentioned areas, there are also
great opportunities for the development of other sectors of the economy, primarily the construction
materials industry and tourism [20; 21; 22]. The strategic geographical location of Aghdam, its location
at the junction with other regions, human resources and access to infrastructure significantly increase
the opportunities to become the industrial center of Karabakh in the future [23; 24; 25]. Conceptual
approaches related to the development of the city of Fizuli have been defined, the General Plan has been
approved, which is currently being implemented. A number of important national and international road
infrastructure projects, including the Fizuli-Hadrut highway and the Horadiz-Agbend railway line, are
gaining momentum. The construction of the Ahmedbeyli-Fizuli-Shusha road is on schedule. The Fizuli
substation has been commissioned to ensure uninterrupted power supply. The opening of the Fizuli
International Airport, which is the air gateway to Karabakh, took place on October 26, 2021, with the
participation of Turkish President R.T. Erdogan. The commissioning of the airport based on modern
technologies can become the basis for the formation of an effective and multifunctional transport and
logistics center in the region.

It is noteworthy that the return of former migrants to the city of Fizuli is being implemented
intensively. In recent months, former internally displaced persons of Fizuli have been returning to their
native lands. The city of Fizuli is developing day by day, modern urban development approaches are
applied here. According to the General Plan of the city, Fizuli will be surrounded by three ring roads. At
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the same time, the city of Fizuli will be developed based on the principles of a "smart city”, digital and
modern technologies. It is expected that by 2040, 50 thousand people will settle in the city of Fizuli, and
mainly 4-5-storey residential buildings are being put into operation here. There will be 9 general and
secondary education institutions, as well as 13 preschool educational institutions in the city of Fizuli. On
August 23, 2023, the Uzbek state opened Secondary School No. 01 named after Mirza Ulugbey in the city
of Fizuli, which meets modern world standards. In the near future, the construction of the Kurmangazy
Children's Creativity Development Center in Fizuli will be completed by the Kazakhstani holding company
Bl-Group. 2023 is a particularly significant year for the Fizuli district and, first of all, the city of Fizuli,
since Fizuli City Day was celebrated for the first time on October 17. On October 16, with the
participation of President Ilham Aliyev, foundation laying ceremonies were held for a number of
important settlements and complexes, as well as a modern sports complex and kindergarten, and the
administrative building of the city of Fizuli. In the village of Gochakhmedly, it is planned to resettle 1,364
people, for which 341 private houses will be built. In the village of Juvarly, 21 residential buildings with
a height of 2-4 floors and 291 private houses will be commissioned to resettle 1,697 people. In addition,
a multifunctional residential area will be created in the second residential complex of the city of Fizuli,
where it is planned to resettle 2,288 people in 653 apartments. A recreation area and other comfortable
residential infrastructure will be formed on the territory of the district. In the third residential complex,
which will be built in the city of Fizuli, 863 apartments will be built, designed for 3022 people. The
foundation of a kindergarten for 240 children has also been laid in the city.

Khojavend is one of the regions liberated from occupation, distinguished by its natural resources,
tourism resources and agricultural development resources. As a result of demining the territories in the
Khojavend and Khojaly regions and the simultaneous resettlement of people there, the complete
withdrawal of the Armenian armed forces from there and the restoration of stability in the peace
processes in these regions in the near future, as a result of the establishment of the activities of state
structures of Azerbaijan, new realities and opportunities will arise in the effective use of existing
resources. In most segments of agriculture, opportunities are opening up for the creation of production
and processing enterprises based on modern and "smart" technologies, as well as the effective use of
tourism and recreation opportunities as the main areas of activity [26]. Currently, the Karabakh
economic region includes a number of administrative-territorial units, the issues of the effective use of
their resources remain relevant [27; 28; 29, 30; 31]. Taking into account the current potential and
prospective opportunities, the structure of the Karabakh economic region can be summarized as follows:
1) agricultural areas and the agricultural sector in general; 2) agro-industrial complex; 3) services; 4)
tourism sector; 5) construction materials production sector; 6) non-oil and gas industries; 7)
electromechanical and instrument-making industry; 8) information and communication technologies
and smart technologies; 9) transport and logistics sector; 10) cultural economy, etc. All this creates a
serious basis for the socio-economic development of the region and creates favorable conditions for the
dynamic development of the Karabakh economic region in the near future. In order to implement these
measures and create an infrastructure for economic activity, there is a serious need to organize adequate
banking infrastructure and provide financial services in the region [32, 33; 34]. In addition, the
restoration of the city of Khankendi, as well as the cities of Khojaly and Khojavend for the Great Return
of Former IDPs has begun. A new administrative district has been created in the region — Agdara district,
etc.

In general, in order to accelerate the development of the Karabakh economic region and activate
the Great Return, special attention should be paid to a number of issues:

— Toaccelerate the implementation of the 1st State Program related to the "Great Return”, more
effective mechanisms of public-private cooperation in this area are needed;

— In order to involve the natural resources of the Karabakh economic region in economic
circulation, it may be useful to hold grant competitions for the creation of high-tech processing
enterprises;

— Considering the important role of high and, above all, "smart" technologies in the processes of
economic development of the region, it is proposed to open scientific and technological development and
innovation centers in these areas, etc.
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Abstract

Over the past two hundred years, along with many glorious pages, Azerbaijan's history has
also been filled with tragedies, genocides, and calamities. One of these terrible events occurred in
March-April 1918.

The March 31 genocide, which was committed against the Azerbaijan people and did not
receive its political and legal assessment for many years, is one of the tragic pages of our history.
This article provides detailed information about the genocide.

Xiilasa

Son iki yiz ilde Azarbaycan tarixina bir cox sanli sshifelarle yanasi, facieler ve soygirimlari,
mdisibatlerle dolu sahifeler de yazilib. Bu dehsatli hadisslerden biri 1918-ci ilin mart-aprel
aylarinda yasanmisd..

Azarbaycan xalgina qgarsi toredilmis ve uzun iller boyu 6z siyasi-hliquqi giymatini almamis 31
mart soyqirimi tariximizin facieli sshifelerindan biridir. Bu maqalads soyqirim haqqinda atrafli
malumat verilib.

Keywords: The March 31 genocide, the Azerbaijan people, great leader Heydar Aliyev, the
Soviet regime, the Genocide of Azerbaijanis, a 44-day war, liberated territories, Martyrs, Victory
Day, Patriotic War, Supreme Commander-in-Chief.

Acar sozlar: 31 mart soyqirimi, Azerbaycan xalqi, ulu énder Heyder Sliyev, sovet rejimi,
azarbaycanlilarin soyqirimi, 44 glinlik mdharibs, isgaldan azad edilmis araziler, sehidler, Qalebs
glint, Vetan miharibssi, Ali Bas Komandan.

Introduction
“Oarsimizda duranasas vazifalarden biri xalqgimiza garsi hayata kecirilen soyqirimi hagginda indiki
ve galacak nasillerde méhkem milli yaddas formalasdirmagq, bu facielers biitiin dinyada siyasi ve hliquqi
giymat verilmasina nail olmagq, onun agir naticelerinin aradan qaldirilmasina ve bir daha bele hallarin
tekrar olunmamasina calismaqdir. Bunun dcdn ise yalniz mohkem ve yenilmez milli birlik nimayis
etdirmaliyik”.
Heydar Oliyev, Umummilli Liderimiz
“One of the main tasks facing us is to form a strong national memory in the present and future
generations about the genocide committed against our people, to achieve a political and legal
assessment of these tragedies all over the world, to eliminate its grave consequences and to try to
prevent such cases from happening again. For this, we must demonstrate only strong and invincible
national unity.”
Heydar Aliyev, Our National Leader
One of the most terrible tragedies inflicted on the Azerbaijani people, the March genocide of 1918,
due to its cruelty and scale, is one of the bloodiest tragedies in the history of Azerbaijan and in the history
of mankind, too. (1)
Although there were constant attempts to erase the blood memory of the people for 70 years
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during the Soviet regime, this was not possible and finally, the moment of truth arrived.

After Azerbaijan regained its independence, it became possible to present an objective picture of
the historical past of our people. The truths which were kept secret and banned for many years are being
revealed individually. The political and legal assessment of the acts of genocide by the Decree of the
great leader Heydar Aliyev “On the Genocide of Azerbaijanis” dated March 26, 1998, gave impetus to the
research carried out in this field and to the increased efforts to uncover the truth. March 3 1 was declared
the Day of the Genocide of Azerbaijanis to commemorate all the genocidal tragedies committed against
the Azerbaijani people.

As a result of the genocide committed against the Azerbaijanis by armed groups of Armenian
Dashnaks and their supporters in Baki and various regions of the Baku province, as well as in Shamakhi,
Guba, Khachmaz, Lankaran, Hajigabul, Salyan, Kurdamir and other territories, tens of thousands of
civilians were killed precisely because of their ethnic and religious affiliation, settlements were destroyed,
cultural monuments, mosques and cemeteries were razed to the ground.

The March genocides of 1918, due to their cruelty and scale, are one of the bloodiest tragedies not
only in the history of Azerbaijan but also in the history of mankind.
Taking advantage of the opportunity at their disposal, the
Armenian executioners massively murdered civilians, without
mentioning children, the elderly, or women. Along with tens of
thousands of Azerbaijanis, thousands of Lezgi, Jewish, Russian,
Avar and Talysh people were put to the sword, bayoneted and
burned alive. They destroyed national architectural gems, schools,
hospitals, mosques and cultural monuments. They turned a large
part of Baku into ruins. (4)

Between March 30 and April 3, 1918, the Baki Soviet and
Dashnak Armenian armed groups brutally massacred Azerbaijanis
in Baku city and various regions of Baki province, as well as in
Shamakhi, Guba, Khachmaz, Lankaran, Hajigabul, Salyan,
Zangazur, Garabakh, Nakhchivan, Ganja and other territories. According to official sources, as a result of
this genocide, about 12 thousand Azerbaijanis were mercilessly killed, and tens of thousands of people
went missing.

A German with the surname Kulner, who witnessed those terrible days, wrote the following about
the events in Bakiin 1925: “Armenians entered Muslim (Azerbaijani) neighbourhoods and killed everyone,
dismembered them with swords and pierced them with bayonets. A few days after the massacre, 87
Azerbaijani bodies were pulled out of a pit with their ears and noses cut off, their bellies torn open, and
their genitals chopped off. The impalement of young women alive on walls and the burning of the city
hospital where two thousand people were seeking refuge from the Armenian attack are among these
horrific facts.”

American agronomist Leonard Ramsden Hartill wrote a book titled “Inside the Events of 1918"/
“Men are Like That” based on the memoirs of Armenian officer Hovhannes Apresyan, who was one of the
active participants in the massacre of Azerbaijanis in the Iravan province, Sharur-Deralayaz, Surmeli, Kars
and other areas. During a conversation with the author of the book, Hovhannes Apresyan noted that
they achieved their goals with the help of Armenians, English and Russians and stated that twenty-five
thousand Azerbaijanis were killed during the March massacre in Baki alone.

The Menshevik newspaper "Nash Golos" described those days as follows: "Everywhere is full of
corpses - burnt, mutilated, disfigured corpses..."

A.Y. Kluge, a German who witnessed those terrible days, wrote the following about the events in
Baki: The Armenians showed no mercy to children, they showed no mercy to the elderly. (5)

M. A. Rasulzadeh wrote, referring to A.Y. Kluge: "The photos that Kluge and other foreigners took
as a memory of those days and that are available today reflect very tragic scenes. On a pile of dead boys
and girls, old shepherd dogs are gnawing at these innocent puppies... A naked woman is lying on the
ground, dead... a live puppy is sucking the dried breast of this dead body...".

More than 12,000 people, mostly civilians and mainly Muslims, were brutally murdered in one week
in Baku alone. The Bolshevik-Dashnak groups did not even allow Azerbaijanis to bury their dead relatives.
They threw the bodies into burning buildings, into wells and into the sea. The establishment of full power
in Baki by the Baki Soviet, headed by Shaumyan, did not allow an exact number of victims to be
calculated. However, according to the writings of the Iranian consul in Baki, Mohammad Said-ol Vesara
Maraghi, a special commission he had created alone collected and buried the bodies of more than 5,000
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Muslims from the streets and courtyards of Baki. (4)

N. Narimanov wrote about the Shamakhi massacre: “The armed groups of T. Amirovand S. Lalayev,
who were previously in Baki, killed all Azerbaijanis, regardless of age and gender. They committed a crime
never seen before in the world, they bayoneted and sworded children, gathered people in a mosque,
doused them with kerosene and set them on fire. It became clear to me that the Soviet government in
Baki was dependent on the Dashnaks. It is also clear that after so much oppression of the Azerbaijan
population by Armenian gangs, the Azerbaijani proletariat had the right to turn away from the Soviet
government, to come under the protection of its bourgeoisie and to expect help from it and Turkiye.” (4)

To give you an idea of the horror of these events, the materials of the Extraordinary Investigation
Commission of the government of the Azerbaijan Democratic Republic, which existed in 1918-1920
indicate that:

In March-April 1918 up to 8,000 civilians were killed in Shamakhi. Most cultural monuments,
including the Shamakhi Juma Mosque were burned and demolished.

28 villages in the Javanshir district and 17 villages in the Jabrayil district were completely burned
down and their populations were destroyed.

On April 29, 1918 a 3,000-strong Azerbaijan refugee camp, consisting mainly of women, children
and the elderly was ambushed near Gyumri and exterminated to the last man.

Armenian armed groups destroyed 115 Azerbaijan villages in the Zangazur district, killing 3257
men, 2276 women and 2,196 children. In total 10068 Azerbaijanis were killed or maimed in this district
and 50,000 Azerbaijanis became refugees.

135,000 Azerbaijanis living in 199 villages in the Iravan province were killed and the villages were
razed to the ground. Armenian armed groups later marched to Garabakh and between 1918 and 1920,
150 villages were destroyed and their populations exterminated in the mountainous part of Garabakh.
(2)

After the establishment of the Azerbaijan Democratic Republic, the Council of Ministers adopted
a decision on the establishment of an Extraordinary Commission of Inquiry on July 15, 1918, to
investigate this tragedy. The Commission investigated the March Genocide - initially, the atrocities in
Shamakhi, and the grave crimes committed by Armenians in the territory of the Iravan province. A special
body was established under the Ministry of Foreign Affairs to convey these truths to the world
community. March 31 was declared a day of national mourning by the Azerbaijan Democratic Republic.
Thus, for the first time in history, an attempt was made to give a political assessment of the genocide
committed against Azerbaijanis and the occupation of our lands, which had lasted for more than a
century. After the collapse of the Azerbaijan Democratic Republic, the work was left unfinished.

Although the policy of genocide against Azerbaijanis has a long history, the true truth about it was
brought to the public thanks to the determination of our national leader Heydar Aliyev. The genocide
received its legal and political significance only after the Decree of our great leader dated March 26,
1998. Since then March 31 has been celebrated at the state level as the Day of the Genocide of
Azerbaijanis, drawing the attention of the world community to this tragedy.

In that historic Decree of the great leader Heydar Aliyev, the separate stages of the deliberate and
planned genocidal policy carried out by Armenians against Azerbaijanis are brought to attention. It is
noted that the Republic of Azerbaijan, as the successor of the Azerbaijan Democratic Republic, today
accepts the duty of giving a political assessment to the events of the genocide as a verdict of history, as
a logical continuation of the decisions that it could not implement to the end. (3)

The policy of genocide was carried out in different forms at different times, accompanied by mass
murders and military operations. The forced change of the demographic situation in Garabakh and
Zangazur at the expense of Armenians resettled from Iran and the Ottoman Empire in the first half of
the 19 century the mass massacres of the Azerbaijan population in 1905 and 1918, the establishment
of the Armenian state in the historical lands of Azerbaijan in 1918 and the concession of the city of
Iravan, one of the most important cultural centres of Azerbaijan, as its capital to Armenia, the transfer
of Zangazur to the Armenians by the Soviet government in the 1920s, the deportation of hundreds of
thousands of Azerbaijanis from their ancestral lands in the territory of present-day Armenia in 1948-
1953 and other facts are tragic and bloody pages of the history of genocide.

Aggressive Armenian nationalists have been implementing a genocidal policy against our people
for nearly two hundred years. With the aim of expelling Azerbaijanis from their historical lands and
creating a mythical “Greater Armenia” in these territories with the help of their foreign supporters,
Azerbaijan and Turkish peoples have been subjected to systematic ideological and military aggression by
Armenians for decades. The centuries-old history of our people has been grossly falsified, Armenians have
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appropriated our cultural monuments and toponyms. (1)

Armenian genocide against Azerbaijanis was repeated at the end of the 20" century. In February
1992, Armenians inflicted an unprecedented massacre on the population of the city of Khojaly.

This bloody tragedy resulted in the extermination, capture and razing of thousands of Azerbaijanis.
As a result of the military aggression of the Republic of Armenia against the Republic of Azerbaijan which
made the policy of state terror its main goal and the adventurist action launched by Armenian terrorist-
separatist armed groups in the occupied territories of our country in Garabakh the ancient and historical
land of Azerbaijan, the Azerbajjanis were subjected to genocide, massacres and the atrocities of ethnic
cleansing.

Thousands of our citizens were martyred during the occupation of 20 per cent of our territory by
the Armenian armed forces. (2)

As the pages of history turn over the past 200 years, new facts and gruesome scenes of Armenian
atrocities come to light. Recently, searches for clarification of information have been expanded.
Irrefutable archival documents and numerous pieces of evidence confirming the genocides are being
discovered.

In recent years, mass graves, which are evidence of the genocide have been discovered in some
areas of Azerbaijan. One of these is a mass grave accidentally discovered in 2007 during excavations for
construction purposes in the city of Guba. To inform the world community about the criminal acts
committed by Armenian nationalists throughout the country in 1918 in connection with territorial claims
against Azerbaijan, to protect the national memory of future generations of the Azerbaijan people and
- P & to perpetuate the memory of the victims of the genocide, the

“Guba Genocide Memorial Complex” was built near the mass
grave discovered by the Heydar Aliyev Foundation based on
the order of the President of the Republic of Azerbaijan
Itham Aliyev dated December 30, 2009. This museum-
monument, which opened on September 18, 2013, is a clear
example of the fact that not only the Guba massacres but
also the tragedies committed by Armenian national-military
units against the Azerbaijani-Muslim population throughout
the territory of Azerbaijan in 1918 are not forgotten by the
Azerbaijan people today. The memory of the victims of the
= — genocide is cherished.

Although 2020 was a difficult year for the whole world, it was remembered for successes in
political, diplomatic, and military areas in Azerbaijan. Historical justice was restored and Azerbaijan
showed the world the power of political, economic and national unity.

The Second Patriotic War proved who was who. The Azerbaijan people, whom the Armenians
considered “cowards” in their sick imagination, enlisted in the army en masse and voluntarily continued
to fight despite the bloody terrorist incidents committed during the war, the Azerbaijan Army, which they
considered “weak,” shattered the “impenetrable” Ohanyan barrier and the entire enemy defence line,
the special forces, which they called “incompetent,” liberated Shusha from the enemy in hand-to-hand
combat, astonishing the whole world, without firing a single shot and our military leadership, which they
described as “incompetent,” wrote its name in military history with the most modern and innovative
method — the professional use of drones. (5)

With the determination of Supreme Commander-in-Chief Ilham Aliyev, the courage of our army,
and the unity of our people, Armenia knelt before Azerbaijan in a 44-day war. As a result of this
magnificent Victory, the Garabakh conflict, which had been going on for nearly 30 years, was put to an
end. Our ancient cities and ancestral lands were liberated.

After 30 years of war, the Azerbaijan people finally put an end to the fact of occupation and
achieved a historic victory. The continuous military victories of our glorious army, which began on
September 27, forced the aggressor to sign a statement dated November 10, which formalised the
military-political defeat, after only 44 days. The statement, signed on November 10 with the participation
of the Russian President, was a recognition of Armenia's military-political defeat and a formalisation of
the conditions put forward by Azerbaijan for the capitulation of this country. (5)

Today, large-scale infrastructure projects have already begun to be implemented in the regions
liberated from occupation. All appropriate steps are being taken to restore all liberated territories and
ensure the normal life of our citizens in these territories.

It is also true that war is not without losses. When our lands were liberated from occupation, our




XVIII INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 25-26.03.2025

heroic sons and daughters became Martyrs and veterans.

Conclusion

Azerbaijan is perceived in the region and the world as a dynamically developing state, as well as a
place of cooperation and tolerance. There is strong social and national-religious solidarity in the country.
Azerbaijan does not use the facts of the genocide to instil hostility and hatred towards other peoples.
Our country wants the restoration of historical justice and truth and guarantees that such tragic events
will not be repeated anywhere in the world.

Our far-sighted leader, our fighting people and our brave army have already given the Armenians
the answer they deserve in both the military and political arenas. The strong Azerbaijan state will
continue to respond to all threats aimed at our people and their historical lands. (3)

The Azerbaijan people, while experiencing the victory that they have been waiting for for years and
which is the triumph of their souls, will always remember and forever keep alive in their hearts the dear
memory of the sons of the Motherland who sacrificed their lives on this path. It is no coincidence that
President Ilham Aliyev celebrated the liberation of Shusha and the Azerbaijan people celebrated Victory
Day in the Alley of Martyrs, which constantly recalls historical truths and reminds us of the peak of
martyrdom at every step because the greatest gift of those who sacrificed their lives for independent
Azerbaijan is the land of the free Motherland.

The fact that the enemy’s two-hundred-year-old baseless claims have come to naught and the
liberation of our ancestral lands from occupation with the Historical Victory we gained in the Patriotic
War thanks to the victorious Supreme Commander-in-Chief of the President of the Republic of Azerbaijan
Itham Aliyev is a victory of right and the most consistent response to the policy of genocide committed
against our people. (4)
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Abstract

In practice today, the sale with a buyback right agreement is widely used as a means of
securing credit. This creates a range of problems, as such agreements often serve as a cover for
actual loan and mortgage agreements.

This issue became more prominent after amendments were made to the Civil Code of
Georgia, introducing a legislative reform aimed at changing the so-called usury policy. One of the
most notable changes was the prohibition of using real estate owned by an individual, including a
sole proprietor, as collateral for claims arising from a loan/credit agreement, except in cases where
the mortgaged real estate is transferred for residential use to the mortgagor or for use as a place
of business (legal address) to a mortgagor legal entity.

The paper initially presents the essence of the sale with buyback right agreement, analyzes
it in comparison to foreign legislation, and examines its relation to a loan and mortgage
agreement. In the concluding part of the paper, relevant recommendations are provided to improve
the existing legislative regulation.

Keywords: Sale with Buyback Right, Loan, Mortgage, Sham Transaction.

Introduction

It is interesting to note that, in its essence, the sale with buyback right agreement was once
considered a harmless transaction. The parties involved, the seller and the buyer, would enter into the
agreement, with the seller transferring property to the buyer, effectively selling it for a specified period,
with the seller retaining the right to repurchase, i.e., the buyback right. Initially, this was simply an
ordinary transaction until the parties began using it for their own purposes.

This issue became relevant after the legislative changes of July 21, 2018, which aimed at changing
the so-called usury policy and addressing the problem. One of the notable changes is the amendment to
Article 286, Part 4, of the Civil Code of Georgia, which states that real estate owned by a physical person
or another individual cannot be used as collateral for securing a claim arising from a loan agreement.
This prohibitive norm led so-called usurers and generally physical persons to seek new ways, leading to
the use of sale with buyback right agreements. It is important to emphasize that the outward intention
is to enter into such agreements, but the true intention differs, as they essentially serve as “loan provision
with collateral,” meaning the borrower secures the loan with real estate, thus imitating a mortgage-
secured loan. Although Part 6 of the same article states that “the restriction of Part 4 does not apply if
the agreement between the parties specifies that the mortgaged real estate is transferred for residential
use to the mortgagor (including a sole proprietor) or for business use (legal address) to a mortgagor legal
entity,” this exception does not provide any advantages for the so-called usurers, and its existence is
Justified by the need to maintain the legal relationship commonly known as "mortgaging an apartment.”

Therefore, in this case, the creditor is the buyer, who enters into a sale with buyback right
agreement, while the seller appears as the debtor. Consequently, ownership of the property passes to the
creditor (buyer), and after the expiration of the specified period, if the debtor (seller) does not repurchase
or pay off the "loan," the creditor (buyer) becomes the full owner. It is evident that a new method, or a
loophole, has been found to secure a claim. In practice, this kind of agreement presents problems, as
Judicial decisions and practices have resulted in its invalidation, with courts considering such agreements
as fraudulent. From a practical perspective, this issue is problematic, as it allows bypassing the law
through the use of hidden transactions.

Therefore, in this case, on one hand, the creditor is the buyer, who enters into a sale with buyback
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right agreement, while on the other hand, the seller appears as the debtor. As a result, the property
passes into the ownership of the creditor (buyer), and after the expiration of a certain period, if the debtor
(seller) does not repurchase, or pay off the "loan, " the creditor (buyer) becomes the full owner. It is evident
that a new method, or loophole, has been found to secure the claim. In practice, it is clear that such
agreements have problems, as judicial decisions and practices have led to cases of their invalidation, with
the court considering such agreements fraudulent. From a practical standpoint, this issue is problematic,
as it allows the circumvention of the law through concealed transactions.

The purpose of the article is to examine the sale with buyback right agreement as a fraudulent
transaction, based on the analysis of court practices and scientific literature. From the perspective of
scientific and practical value, it should be noted that the article not only highlights the problem and its
content but also potentially helps individuals interested in addressing this issue in the future.

Sale with Buyback Right and Its Comparative-Legal Analysis

The buyback right institution is certainly a current and specific form of the sale agreement.
Through this agreement, the seller retains the option to repurchase the property within a certain period.
According to Article 509 of the Civil Code of Georgia, “If the seller has the right of repurchase under a
sale agreement, the exercise of this right depends on the seller’s discretion” [1, Article 509]. The parties
to a sale with buyback right agreement can be both individuals and legal entities. The essence of this
agreement is that it grants the seller a right, not an obligation, to repurchase the property.

A sale with buyback right agreement is quite specific. Human development in this century has been
significant, with growing demands, production, supply, and business relations, including the formation
of contractual relationships through agreements. In general, the term and the concept of repurchase
have various important applications in the financial and business world [15].

The sale with buyback right agreement has a distinctive legal nature, which we have explained. It
is an agreement where the parties— the seller and the buyer— may agree on a specific period during
which the seller will have the right to repurchase, i.e., return the property. According to the Civil Code,
this period should not exceed ten years, making it important to adhere to this timeline. It is worth noting
that the buyer cannot force the seller to exercise the buyback right, as the decision is made autonomously
by the seller. It is significant that the agreement about repurchase can be made between the buyer and
the seller either as part of the sale with buyback right agreement or through a separate agreement after
the sale agreement is concluded [9].

Looking at German legislation, there is a different approach regarding repurchase periods for
movable and immovable property. Specifically, according to Section 462 of the German Civil Code: "The
right of repurchase for land parcels can be exercised only within 30 years after the condition is made,
while for other objects, it must be exercised within 3 years. If a period is specified for the exercise of the
right, that period replaces the statutory period." [2, p. 115]

It is also important to emphasize one aspect: according to Georgian legislation, in the case of a
fraudulent transaction, the rules applicable to concealed transactions are used, whereas in German
legislation, the provisions concerning fraudulent transactions are not applied in the case of invalidating
such a contract. According to German practice, the invalidity of a repurchase agreement occurs when
the sale price and the value of the transferred property are fundamentally inconsistent with each other

[9].

The conclusion of a sale with buyback right agreement, in its essence, is in accordance with the
law. However, it should be noted that the legal reality in Georgia, unlike German and other foreign
legislation, does not account for the aspect of invalidating such a contract where there is an
inconsistency between the repurchase price and its real market-economic value. Considering this issue
partially would be beneficial, as the court would begin deliberating on such an agreement and
determining its fraudulent nature [12].

As can be seen, despite the close relationship between German civil law and the Georgian Civil
Code, the differences are quite notable, particularly in the legal and institutional aspects of the sale with
buyback right agreements, at the levels of substantive, doctrinal, and legislative differences between
Germany and Georgia.

The Buyback Right in Sale as Imitation of the Mortgage Secured Loan Institution

"The interaction between property and obligation rights is manifested in a sale agreement with a
buyback right, which is practically considered as one form of secured property” [11, p.62].

As you know, a mortgage is a means of securing a claim and a property legal category, with the
subject being real estate, and its goal is to secure the creditor's claim [8, p.356].

It should be noted that a sale with a buyback right agreement does not represent an accessory
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right, unlike the means of securing claims, which we encounter in property law regulations. In other
words, it is not a right that is so inherently linked to another right that it cannot exist without it.
Therefore, the buyback right is the seller's right, not an obligation, and clearly, it concerns the provision
of property security, not any specific claim.

Since a mortgage is a property right, its realization requires the existence of a secured claim,
meaning a mortgage, by its nature, is an accessory right [4]. Before changes were made to the law, parties
would enter into a loan agreement, while the mortgage would secure the claim with a particular
property. By its nature, a loan agreement is also an accessory right because, as you know, its main
component is the obligation to pay interest. "Thus, the obligation to pay interest in a loan is connected
to the main loan obligation and is accessory in nature from an origin perspective” [3, p.70].

In practice, the modernization of a sale agreement with a buyback right takes on a property-law
character in the part related to securing obligations, which often leads to its annulment. This is because
the buyback agreement, by its nature, is not a means of securing, and its use in this context is inconsistent
with legislation and turns into an object of property-law security [10, p.379].

Practice shows that in a sale agreement with a buyback right, the seller acts as the debtor, while
the buyer acts as the creditor. This is due to the issues present in the current legal reality. Creditors prefer
to use this change to their advantage and protect themselves more, by registering property in their own
name under a sale with a buyback right, thus avoiding a number of procedures. In case of non-payment,
meaning when the seller (debtor) does not exercise the buyback right, they easily retain ownership of the
property and no longer need to go through the procedures required by a mortgage to obtain property
rights or satisfy a claim.

"As you know, when the legislation is weak, various groups take advantage of it and offer rules
tailored to their own benefit, which they exploit, while you might end up in a difficult situation. One such
'invention," which became particularly popular after the implementation of changes to the Civil Code,
can be seen in a sale with a buyback right" [5].

It is interesting to note the analytical document from the Human Rights Education and Monitoring
Center, which addresses the problem of predatory lending in Georgia, often leading to homelessness and
other human rights violations. Among the key findings of Facing Usurers: Predatory Lending and Its Social
Consequences is the following: "Predatory practices are facilitated by legislative and institutional
failures. The issue also includes the so-called sham conditions in mortgage-secured loan agreements, such
as entering into a sale agreement with a buyback right" [12].

In the context of the legislative changes made with respect to the institutions of mortgage and
loans, it seems that the institution of mortgage has been fundamentally reshaped in practice under the
guise of using sale agreements with a buyback right. In practice, today it is quite common, as you know,
for a whole set of statements to be made, referring non-legally to so-called pledge agreements. Debtors
enter into such agreements, remain in their homes, and pay interest to the creditor monthly. Formally, a
sale agreement with a buyback right is concluded, which has no connection with the so-called pledge,
meaning the institution of mortgage is used as a cover, while the sale of property appears as the means
of securing the loan.

Therefore, in practice, there is actually a completely different deal, representing the unfortunate
reality created by the confusion and interaction between the two institutions: sale with a buyback right
and mortgage-secured loans.

The Right of Redemption in Sale, as a Sham Transaction (Analysis of Judicial Practice)

The use of a sale agreement with a buyback right to cover a loan and mortgage agreement
essentially represents a form of a sham transaction.

First and foremost, it should be clarified what this form of transaction entails. In one of the court
decisions, it is explained that in a sham transaction, both the recipient of the will and its representative
acted together, and both must have been aware of the defect in their intention and understood it, i.e.,
they must have been aware of it [18].

As for the nature of the sham transaction, in reality, in such cases, the parties wish to cover another
transaction with a seemingly legitimate one. "A sham transaction represents a form of a fictitious
agreement and differs in that the parties to the transaction actually want to execute it" [13, Article 56,
Section 17].

According to Article 509 of the Civil Code of Georgia, when entering into a contract, specifically a
sale agreement with a right of redemption, which in reality aims to conceal another transaction, the
provision of this law is applied, effectively concealing the true intention. As practice shows, the external
appearance does not always correspond to the internal will; this is precisely the nature of a sham



XVIII INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 25-26.03.2025

transaction.

In one case, the Supreme Court of Georgia explained the above as follows: "Although the process
of expressing the will in a sham transaction is directed toward achieving a legal result, it should be
emphasized that it is not based on the agreement to which the parties truly consent. The goal of such an
agreement is to conceal the transaction the parties actually wish to achieve. In this case, there are two
transactions: one sham, and the other is the transaction the parties truly desire internally. Therefore, it
has no legal validity and is subject to annulment” [17].

"A sale with a right of redemption made to secure a loan is a sham transaction that forms part of
a mortgage-secured loan agreement” [6, p.78].

In one case, where the party requested the annulment of a sale agreement with a right of
redemption because their intent was not genuine and they intended to cover a loan and mortgage
agreement, the Supreme Court annulled the contract, explaining the sale with a right of redemption: "A
sale with a right of redemption does not always cover a loan and mortgage. In each specific case, the
circumstances to be determined include facts such as the characteristics of the loan, for example, the
benefit (monthly interest), the value of the property, the amount of money borrowed, and its reasonable
correspondence with the value of the property, etc. Although the first part of Article 319 of the Civil
Code allows the parties to agree on a sale price lower than the market value of the item, in this case, the
Cassation Chamber considers that the price specified in the contract was clearly inconsistent and
unreasonable in relation to the market value of the item" [16].

Incidentally, it is important to emphasize that often in the entire chain of evidence, there are
circumstances that clearly confirm that a sale with a right of redemption is used as a means to conceal
a loan and mortgage transaction. Such circumstances include proof of the interest to be paid, as well as
the inconsistency of the price of the redeemed item with its real market-economic value, as mentioned
above. To better illustrate this, an interesting practical example is worth mentioning: specifically, if a sale
with a right of redemption contract indicates that the price of the redeemed item is equivalent to 10,000
USD in Georgian lari, but the actual value of the property is 25,000 USD in lari, it is clear that this is
inconsistent with the market-economic value, and there are signs of a sham transaction, since the parties
are effectively concealing a specific transaction. This is why the Supreme Court of Georgia, in the
aforementioned case, considered such a transaction as a sham and annulled it.

The legislative reality shows us that a sale with a right of redemption, by its nature, indicates that
it is @ means of securing a claim. For example, the buyer who purchased the property does not have the
right to sell it before the redemption period, and there is a set period within which the claim must be
fulfilled. Thus, the object of the redemption serves as a form of security, and the price of the redeemed
item is also fixed in advance. All of this shows its nature as a means of securing a claim, which is a form
of conditional transaction. If the seller cannot return the redemption price, the property remains with
the buyer, i.e., the creditor. The debtor, i.e., the seller, feels secure because they know that within the
redemption period, the creditor (the buyer) cannot sell the item, and the "security of the claim,"” or the
redemption object, is not at risk of being sold. Otherwise, the parties may achieve the annulment of the
sale, as per Article 513 of the Civil Code of Georgia, since it explicitly prohibits such actions [7, p.199].

Therefore, it is clear how the general courts, including the Supreme Court of Georgia, interpret the
concealed transaction, which we know in practice as a loan and mortgage agreement, while legally it
appears as a sale with a right of redemption, serving as a cover.

Conclusion

Based on the above, practice has shown that the parties use the sale with a right of redemption
agreement not for its intended legal purpose, but to cover a loan and mortgage agreement. The parties
have no interest in its legal consequences. It is clear that this agreement is used as a cover because the
parties, and especially the so-called usurers, have found a loophole in the legislation, a "gap in the law,"
and continue to operate despite the prohibitions introduced in the fourth part of Article 286 of the Civil
Code of Georgia. Specifically, the real estate owned by an individual or other physical person, based on a
loan or credit agreement issued to an individual entrepreneur, can no longer be used as a means of
securing a claim.

Analysis of judicial practice has shown that when a sale with a right of redemption contract is used
to cover a loan and mortgage contract, such a transaction is recognized as a fraudulent transaction, and
the issue of its annulment arises. However, when there is sufficient evidence and reasoning to prove that
the sale with a right of redemption contract was used to cover a loan and mortgage contract, there must
be an issue with the consent of the parties. There are two key points in this regard, as judicial practice
has revealed: the external consent of the parties should be to conclude a sale with a right of redemption
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contract, while the actual internal consent is to grant/receive a loan secured by real estate, i.e., to
conclude a mortgage and loan agreement. In such cases, the parties do not act as a seller and buyer, as
the formal provisions of the sale with a right of redemption contract suggest, but, as practice shows, the
seller acts as a debtor who takes a loan, and the buyer acts as a creditor who does not actually buy the
property but provides the loan.

It is important that, when entering into a sale with a right of redemption contract for real estate,
a notarial form requirement be established. In this case, the notary must not only authenticate the
signatures of the parties on the agreement in a private act form but also authenticate the agreement in
a public act form. In this case, the notary is obligated to verify the identity, authority, legal capacity, and
the authenticity of the parties'expressions of will and ensure the compliance of the transaction with the
law. The notary should also ensure that the parties' will is adequately reflected in the agreement, explain
the content and legal consequences of the agreement, and provide legal advice. This will serve as a form
of prevention against the attempt to enter into a void agreement. For example, if the sale with a right of
redemption contract indicates a low price for the object of sale, the notary must ensure the authenticity
of the expressed will of the seller and buyer, including informing the seller of the potential negative
consequences. This will enhance the aspect of the parties' awareness and protection, including ensuring
compliance with the law. The notary's explanation of the content of the notarial act and its legal
consequences should be reflected in the notarial act itself to make it more apparent to the parties.

It is recommended that the Georgian Civil Code under the section on redemption specify that the
price of real estate subject to redemption and its market-economic value should correspond to each other
and should not differ significantly. Otherwise, the parties should justify the significant difference in the
contract itself. In addressing this issue, it is important to partially consider the German approach,
according to which the annulment of a redemption contract occurs when the price of the subject in a
sale with a right of redemption contract is substantially inconsistent with the actual price of the
transferred property. Both the court and the legislator should focus on the relevance of the price of real
estate redemption in relation to its market-economic value.

It is also important to have maximum involvement from state authorities in addressing existing
problems to detect illegal activities organized by so-called usurers and take the necessary legal actions
against them. Since 2018, so-called usurers have been entering into numerous sale with a right of
redemption contracts, and one individual may have signed over ten such contracts. These individuals do
not pay income taxes or any other state fees and engage in illegal business without any state regulation.
Therefore, it is essential to reflect on this situation and respond accordingly by intensifying controlin line
with a stricter legal policy.

Based on the above, it is clear and necessary to address the given practice and legislative gaps that
we have presented regarding the sale with a right of redemption contract. In this regard, we believe that
taking into account the recommendations presented in this paper will lead to positive outcomes.
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Abstract

Hilbert C*-modules provide a natural framework for extending spectral theory beyond
classical Hilbert spaces, playing a crucial role in noncommutative analysis and operator algebras.
This paper explores the fundamental principles of spectral theory in Hilbert C*-modules, focusing
on the spectral properties of compact, normal, and self-adjoint operators. We investigate the
structure of the spectrum in this generalized setting, establish key spectral theorems, and analyze
the computation of the spectral radius in C*-module contexts. Furthermore, we discuss
applications of these results in noncommutative geometry and quantum operator theory. The
findings contribute to a deeper understanding of spectral analysis in the broader setting of
operator algebras, highlighting new perspectives in functional analysis and mathematical physics.

Keywords: Hilbert C*-modules, spectral theory, compact operators, normal operators, self-
adjoint operators, spectral radius, noncommutative analysis, operator algebras, noncommutative
geometry, quantum operator theory.

1.Introduction and preliminaries.

Spectral theory is a fundamental area of functional analysis that provides a framework for studying
the spectrum of operators in Hilbert spaces. This theory plays a crucial role in quantum mechanics,
noncommutative geometry, and operator algebras. While classical spectral theory is well developed for
bounded operators on Hilbert spaces, its generalization to Hilbert C*-modules is essential for extending
analysis in the noncommutative setting.

The goal of this paper is to develop a systematic study of spectral theory in Hilbert C*-modules. We
explore the spectral properties of compact, normal, and self-adjoint operators within this framework.
Additionally, we analyze the computation of the spectral radius and its implications in noncommutative
analysis. These results provide a foundation for applications in quantum operator theory,
noncommutative geometry, and functional analysis.

This paper explores the spectral theory of operators acting on Hilbert C*-modules. We begin with
the fundamental concepts of Hilbert C*-modules, followed by an in-depth examination of different
classes of operators and their spectral properties. The spectral radius, a key characteristic in operator
theory, is studied in the context of Hilbert C*-modules. Our results contribute to ongoing research in
operator algebras, particularly in their connections with von Neumann algebras and noncommutative
integration.

2. Definition and Structure

In this section, we define Hilbert C*-modules and establish the foundational properties necessary
for the spectral analysis of operators in this setting.

A Hilbert C*-module over aC*-algebra A is a Banach space equipped with an A-valued inner product
satisfying sesquilinearity, positivity, and completeness. The inner product is defined as:

(x,y)qa € A, forallx,y € H 4

Unlike Hilbert spaces, where inner products take values in C, Hilbert C*-modules allow a broader
algebraic structure that accommodates noncommutative operators.

Let A be a C*-algebra. A Hilbert C*-module, denoted as H 4, is a Banach space equipped with an
inner product (:,)a:H 4 X H4 — A.

This inner product satisfies the following properties:

Sesquilinearity: (x,ya+2z)s =(x,y)qa+(x,2)4,Vx,y,2 € H 4, a € A. Positivity:
(x,x)A = 0,and (x,x)A =0 x = 0.

Completeness: The space H., is complete with respect to the norm
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1
" X ": ”(x, x)Allil Vx € }[c/‘l
Standard Hilbert C*-module: AnA™ with inner product
n
(x,y)A = Zi = 1nxi * yi{x,y), = Z X[ Yi-
i=1
Weighted Hilbert C*-modules: Modules with additional structures enabling spectral analysis.
Adjointable Operators: There is a special class of linear operators on Hilbert C*-modules:
T*:}[c/l - j—[c/l' (Tx, y)A = (er*y)A

Here, T* is defined as the adjoint operator.

Kaplansky’s and Kaspi Module Property: Theorem: Every Hilbert C*-module is related to a von
Neumann algebra. The spectrum of each element in a Hilbert C*-module is related to the spectrum of the
associated C*-algebra.

3. Spectral Properties of Operators in Hilbert C* —Modules

Compact Operators: An operator T is compact if the closure of T(B), where B is the unit ball, is
compact. Compact operators in Hilbert C* —modules exhibit spectral properties similar to those in
classical Hilbert spaces. Normal and Self-Adjoint Operators: For an operator T in a Hilbert C* —module,
normality is defined by: TT* = T*T. Self-adjoint operators satisfy T = T*, ensuring real spectra and
enabling spectral decomposition.

The concept of a compact operator in a Hilbert C* —module is a generalization of the classical
notion of compact operators in a Hilbert space.

Let I 4 be a Hilbert C* —module, and let T: H 4, — H 4: be a linear operator.  The operator T is
called compact if it can be approximated by a sequence of operators whose images lie in a restricted
subset of a pre-Hilbert C* —module.

The following results hold for compact operators. Spectral radius property: The spectrum of a
compact operator is always discrete and can only accumulate at zero.

Fredholm Alternative: If the equation Tx = Ax has nontrivial solutions, then A is a spectral point or
a Fredholm operator. In this case, the spectrum is described as follows: Spectral theorem for normal
operators: If T is normal, its spectrum can be characterized using spectral measure theory. Topological
property: The spectrum o(T) is always compact and bounded.

Self-adjoint operators play a crucial role in Hilbert C* —modules. An operator T is self-adjoint if
T* = T. For self-adjoint operators, the spectrum has the following properties Spectral radius property:

r(T) =supA€a(T) | Al.r(T) = sup |A|
Aeo(T)

Reality of the spectrum: The spectrum of a self-adjoint operator is always real.
4.Calculation of Spectral Radius in Hilbert C* —Modules

The concept of spectral radius in Hilbert C* —modules serves as an essential tool for analyzing
the spectral properties of operators. This chapter investigates the computation of spectral radius for
various classes of operators.

In classical Hilbert spaces, the spectral radius of an operator is given by:

r(T) =sup | A1: 1 € a(T).r(T) = sup{|A|: A € o(T)}.

Here, a(T) denotes the spectrum of T. In Hilbert C* —modules, the notion of spectral radius is
more general and closely linked to the topological properties of the underlying C* —algebra.

For a Hilbert C* —module over a C* —algebra AA, the spectral radius of an operator TT is given
by:

r(T) =limn - o | Tn |l 1/n.r(T) = lim | T /™,

This formula is connected to the Gelfand theorem and plays a crucial role in non-commutative
operator analysis.

IFT is a compact operator, its spectral radius is computed using the simplified formula:

r(T) = lim |T"|¥/* = sup{|2]:1 € o(T)}

Moreover, if T is a nuclear operator (i.e., of finite rank), its spectrum contains only a finite set of
eigenvalues, and the spectral radius equals the largest absolute value among them.
IFT is a compact nuclear operator, then
r(T) =max | Ai .v(T) = max{ |A;|}.
where A are the spectral values of T.
IFT is normal, i.e., T*T = TT*, then the spectral radius is given by:
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r(T) =TI

This result follows directly from the Gelfand-Naimark theorem.

Spectral Radius of Self-Adjoint Operators for self-adjoint operators, the spectrum is always real,
ie,o(T) cR

In this case, the spectral radius is simply the largest absolute value in the spectrum: r(T) =
max{ |A]: A € a(T)} Special cases:

IFT is a symmetric operator with spectrum in the interval [a, b], then

r(T) = max{|al, |bl}.

If T is any self-adjoint operator, the spectral radius is given by:

r(T)=ITI

5. Summary of Results and Future Research Directions

This paper analyzed the fundamental principles of spectral theory in Hilbert modules. The focus
was on studying the spectral properties of operators, particularly compact, normal, and self-adjoint
operators, as well as the calculation of spectral radius.

The findings of this study can be summarized as follows: Extending spectral concepts for operators
in Hilbert C* —modules. Applying Gelfand theory to compute spectra and spectral radius. The spectral
radius of compact operators is given by the supremum of their spectrum. For normal operators, the
spectral radius equals their norm. For self-adjoint operators, the spectral radius is the maximum absolute
value in their spectrum. General Expression for Spectral Radius:

r(T) = lim | T /™,

Future Research Directions Development of Non-Commutative Spectral Theory: Investigating the
spectral properties of weighted Hilbert C* —modules with von Neumann algebras. Exploring Dixmier
traces and non-commutative Radon-Nikodym derivatives. Applications in Quantum Information Theory:
Analyzing spectral radius in quantum information channels. Comparative Analysis of Compact and Non-
Compact Operators: Developing methods for computing spectral radius in non-compact cases.

These directions can contribute to further advancements in operator theory, functional analysis,
and non-commutative measure theory.
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Abstract

Relevance

CANVAS syndrome is a rare progressive neurological disease characterized by ataxia, sensory
polyneuropathy and bilateral decrease in vestibular functions. Diagnosis of this disease requires a
thorough approach, and the molecular and genetic mechanisms remain poorly understood. With
the development of molecular genetics and neurobiology, there is a growing interest in
understanding the genetic predisposition and neurobiological changes associated with this
disease.

Objective

To review the molecular mechanisms of the syndrome, focusing on genetic and
neurobiological aspects, which will help improve diagnostics and therapeutic approaches to
treatment.

Methods

A systematic literature review method was used to write the article. Publications from 2013
to 2025 that studied the genetic and neurobiological aspects of CANVAS syndrome, as well as
materials from international conferences, symposia, and neuroimaging data were covered.

Results

Mutations in the RFC1 gene lead to impaired DNA replication and metabolic failures in
neurons, which causes progressive ataxia, sensory polyneuropathy, and vestibular dysfunction. MRI
studies reveal cerebellar atrophy, and genetic testing helps to accurately diagnose the disease.
These changes confirm the neurobiological nature of CANVAS syndrome and emphasize the
importance of early diagnosis.

Conclusions

This rare neurological disease, the molecular mechanisms of which are still poorly
understood, requires attention to develop effective treatment and diagnostic methods. Mutations
in RFC1 open prospects for diagnosis and understanding of the disease, while neurobiological
changes such as cerebellar atrophy emphasize the importance of these structures for the clinical
picture. Further research is needed to develop new therapeutic approaches.

Keywords: CANVAS syndrome, genetic mechanisms, neurobiology, RFC1, ataxia, sensory
polyneuropathy, vestibular areflexia, molecular diagnostics, cerebellum.

Introduction

CANVAS syndrome is a rare and progressive disease characterized by ataxia, sensory
polyneuropathy, and vestibular dysfunction. The underlying cause is mutations in the RFC1 gene, which
lead to neurodegenerative changes in the cerebellum and peripheral nervous system. Understanding the
molecular mechanisms of the disease helps improve diagnosis and therapy.

Genetic mechanisms

The disease is associated with mutations in the RFC1 gene, which encodes the replicative helicase
protein. These mutations lead to impaired DNA replication, accumulation of defective proteins, and
impaired neuronal function, which causes changes in the cerebellum, vestibular centers, and sensory
nerves[2].

Neurobiological changes

Cerebellar atrophy detected by MRI and degenerative changes in the peripheral nervous system
are the main features of CANVAS syndrome. These changes affect motor coordination and vestibular
functions [1].
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Vestibular disorders

One of the key features of the disease is bilateral vestibular dysfunction associated with
dysfunction of the central and peripheral vestibular system, as well as degeneration of neurons in the
vestibular centers of the brain [4].

Clinical manifestations and diagnosis

Patients with the syndrome complain of progressive ataxia, loss of sensitivity, and weakness in the
limbs. MRI helps to more accurately diagnose cerebellar atrophy, and genetic testing identifies mutations
in REC1[1].

Methodology

1. Literature review: analysis of existing studies devoted to the molecular and neurobiological
aspects of CANVAS.

2. Genetic analysis: study of mutations in genes associated with the disease.

3. Neurobiological study: analysis of MRI data and pathological changes.
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Abstract

This methodology focuses on the effective teaching of the biology of endemic plants in the
Zhetysu region, highlighting the unique flora of the area and their ecological significance. The
approach combines theoretical lessons with practical, hands-on experiences such as field trips,
plant identification exercises, and the study of plant adaptations to the local environment.
Students will explore the role of these endemic species in the region's biodiversity, their ecological
relationships, and the threats they face from human activity and climate change. The curriculum
emphasizes the importance of plant conservation, using various teaching tools, including digital
resources and collaborative projects, to foster a deeper understanding of sustainable practices.
Through this integrated approach, students will not only gain scientific knowledge but also develop
a sense of environmental stewardship and an appreciation for the unique plant life of the Zhetysu
region.

Keywords: ecological state, water pollution, Zhetisu region, chemical waste, agricultural
runoff, irrigation systems, salinization, biodiversity, wetland restoration, sustainable water
management

Introducton

Teaching the biology of endemic plants in the Zhetysu region requires a structured methodology
to effectively engage students, promote learning, and foster a deeper understanding of the unique flora
in this area. Here is a suggested methodology for teaching the biology of endemic plants in the Zhetysu
region:

1. Introduction to Endemic Plants

e Definition and Significance: Start by defining what endemic plants are, emphasizing their
uniqueness to specific geographic areas. Explain how endemic plants play an essential role in the ecology
and biodiversity of the region.

e Geography and Climate of Zhetysu Region: Provide a brief overview of the Zhetysu region’s
geography, climate, and its influence on plant life. Discuss the diverse ecosystems within the region
(mountains, steppes, and valleys) and how they support a wide variety of endemic species.

2. Exploration of Local Flora

e Field Trips and Practical Experiences: Organize field visits to natural habitats within the Zhetysu
region to observe and study endemic plants in their natural environment. Allow students to identify these
plants in the wild, documenting their characteristics, habitat, and growth patterns.

e Photographs, Herbarium, and Samples: Incorporate photographs, herbarium specimens, and
plant samples for study in the classroom. This allows students to examine plants closely and learn about
their structure, function, and taxonomy.

3. Plant Identification and Classification

e Taxonomy of Endemic Plants: Teach students how to identify endemic plants based on their
physical features such as leaf shape, flower structure, stem type, and root system. Provide resources like
plant identification guides and dichotomous keys specific to the region.

e Interactive Tools: Use apps or digital platforms (such as plant identification apps) to help students
recognize species. This fosters a more hands-on approach to learning.

4. Ecology and Adaptations

e Adaptations to Local Environment: Discuss how endemic plants are adapted to the specific
climate and conditions of the Zhetysu region. Focus on how factors like temperature, soil composition,
altitude, and water availability influence their growth and survival.
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e Ecological Relationships: Explore the relationships between endemic plants and other organisms
in the ecosystem (pollinators, herbivores, and other plants). Discuss the role these plants play in
maintaining ecological balance.

5. Conservation Issues

e Threats to Endemic Plants: Educate students about the threats facing endemic plants in the
Zhetysu region, such as habitat destruction, climate change, overharvesting, and invasive species.

e Conservation Strategies: Discuss conservation efforts aimed at protecting these plants, including
the creation of protected areas, sustainable use of plant resources, and initiatives to conserve
biodiversity.

6. Integrated Learning Approaches

e Collaborative Projects: Encourage students to work on projects such as compiling lists of endemic
plants in the region, studying the relationship between plant species and local wildlife, or creating
educational materials on plant conservation.

e Research and Data Collection: Involve students in ongoing research and data collection about
endemic plant species. This could include monitoring plant populations, documenting their flowering
cycles, or studying the effects of environmental changes on their survival.

7. Use of Technology and Multimedia

e Digital Resources: Incorporate online resources, documentaries, and videos that show the
biodiversity of the Zhetysu region, the importance of endemic plants, and the ongoing research efforts.

e Virtual Field Trips: If field trips are not feasible, use virtual tours of botanical gardens or natural
reserves in the Zhetysu region to enhance learning.

Moreover, the reduced volume of water has caused the formation of shallow water areas and
seasonal wetlands, which further disrupt the habitats of numerous species. The ecological balance of the
region is increasingly at risk, with potential long-term consequences for both wildlife and human
populations.

Several local and international initiatives have been launched to address the ecological challenges
facing the Syrdarya River in the Shieli region[4, p.23].

1. Water Management Reforms: There has been a growing push for better water management
practices, including the modernization of irrigation techniques to reduce water loss. The introduction of
more efficient irrigation systems, such as drip irrigation, has been identified as a solution to curb excessive
water consumption and minimize the impact on the river’s flow.

2. Pollution Control Measures: Governments and environmental organizations have started to
focus on reducing industrial pollution through stricter regulations and better waste treatment systems.
Increased monitoring of water quality and efforts to reduce pesticide and fertilizer use in agriculture are
also part of the broader strategy to protect the river’s health.

3. Conservation Projects: Several conservation efforts aim to protect and restore the river’s
ecosystems. For instance, wetland restoration projects have been initiated to improve habitats for
migratory birds and aquatic life. Furthermore, there are ongoing research and conservation initiatives
focused on the preservation of native fish species and the improvement of biodiversity along the
riverbanks[5, p.78].

Wetland rehabilitation: Restoring wetlands along the Syrdarya River can help improve water
filtration, stabilize the riverbanks, and provide habitats for migratory birds and fish species. Planting
native vegetation along riverbanks can also help reduce erosion and increase biodiversity. Establishing
buffer zones along the river, consisting of native plants and trees, can filter out pollutants, stabilize the
soil, and provide wildlife habitats. These buffer zones can be implemented through both government and
community-based programs.

Given that the Syrdarya flows through multiple countries, regional cooperation is essential for
sustainable water management. Countries in the basin need to collaborate on setting water allocation
agreements, managing transboundary water resources, and tackling pollution collectively[6].
Implementing joint monitoring programs to assess water quality and quantity across the Syrdarya basin
can help identify trends and enforce regulations. Shared data on pollution levels, water flow, and
biodiversity can inform policy decisions at both the local and regional levels.

Encouraging the adoption of less water-intensive crops, such as drought-resistant grains and
legumes, could reduce the dependency on irrigation from the Syrdarya. This would allow more water to
remain in the river and help restore its ecological balance[7, p.110].

Soil conservation practices like mulching, crop rotation, and cover cropping can reduce soil
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degradation and salinization, as well as improve overall soil health, which in turn would minimize runoff
into the river.

Conclusion

By combining theoretical knowledge with hands-on experience, fostering awareness about
conservation, and promoting student engagement through projects and fieldwork, students will develop
a comprehensive understanding of the endemic plants of the Zhetysu region. This approach will not only
increase their appreciation of local biodiversity but also inspire them to become active participants in
conservation efforts.
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Abstract

Monitoring skills play a vital role in English as a Foreign Language (EFL) writing, as they
enable learners to self-regulate, identify errors, and refine their compositions. However, many EFL
learners struggle with self-monitoring due to limited exposure to authentic writing contexts and
inadequate feedback mechanisms. This paper examines how collaborative writing and peer
feedback contribute to the development of monitoring skills by fostering learner autonomy,
enhancing metacognitive awareness, and improving error detection abilities.

Collaborative writing encourages interaction among learners, prompting discussions about
grammar, coherence, and structure. Through shared responsibility, students become more
conscious of linguistic accuracy and develop a deeper understanding of the writing process. Peer
feedback further enhances this process by allowing learners to critically evaluate their own and
others' writing. By engaging in peer review, students develop a sense of accountability and improve
their ability to revise and edit their work.

Keywords: monitoring skills, sociocultural, active engagement, peer feedback, self-monitor,
coherence, challenges

Introduction. This study reviews theoretical frameworks, including \Wygotsky’s Sociocultural Theory
and Flavell’s Metacognitive Theory, to explain how collaboration and feedback shape monitoring skills.
It also presents empirical evidence from previous research and a case study involving EFL learners in a
university setting. The findings reveal that students engaged in collaborative writing and peer feedback
demonstrate significant improvements in self-monitoring, error correction, and overall writing
proficiency.

Despite the advantages, challenges such as the reliability of peer feedback, cultural reluctance to
critique peers, and time constraints in collaborative activities must be addressed. The study suggests that
proper training in peer review and structured collaboration can maximize the benefits of these
approaches. Ultimately, incorporating collaborative writing and peer feedback into EFL instruction
fosters a more interactive and self-regulated learning environment, equipping learners with essential
skills for academic and professional writing. Future research should explore digital tools and Al-driven
feedback to enhance the collaborative writing experience.

1. Introduction

Writing is one of the most challenging skills for English as a Foreign Language (EFL) learners,
requiring them to integrate linguistic knowledge, cognitive skills, and self-regulation strategies. Unlike
speaking, which allows for immediate clarification and correction, writing demands a higher level of
accuracy, organization, and coherence. A key aspect of effective writing is monitoring, which involves
reviewing, detecting, and correcting errors related to grammar, vocabulary, and coherence. However,
many EFL learners struggle with self-monitoring due to limited language exposure, lack of confidence,
and inadequate feedback mechanisms. Consequently, their writing often contains persistent errors that
hinder overall proficiency.

Collaborative writing and peer feedback have gained attention as effective strategies for
enhancing learners' writing skills, particularly their ability to self-monitor. Collaborative writing shifts
the writing process from an isolated activity to an interactive one, allowing learners to engage in
discussions, negotiate meaning, and receive real-time feedback. Similarly, peer feedback encourages
learners to critically evaluate their own and others’ work, fostering metacognitive awareness and error-
detection skills. These approaches align with sociocultural and metacognitive theories, which emphasize
the importance of interaction and self-reflection in learning.
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This study explores the impact of collaborative writing and peer feedback on EFL learners’
monitoring skills, examining how these strategies contribute to self-requlated learning and improved
writing proficiency. By investigating their benefits, challenges, and pedagogical implications, this
research provides valuable insights for EFL teachers and curriculum designers seeking to enhance writing
instruction.

1.1 Research Questions

This study aims to answer the following questions:

1. How does collaborative writing improve EFL learners' monitoring skills?

2. What role does peer feedback play in developing self-requlated writing?

3. What are the challenges and limitations of these approaches?

2. Literature Review

2.1 Collaborative Writing in EFL Learning

Collaborative writing involves two or more learners working together to produce a written text.
This approach shifts writing from an individual activity to a socially constructed process. Studies have
demonstrated that collaboration fosters deeper engagement with language and strengthens learners’
ability to monitor their writing for accuracy and coherence (Storch, 2013). When learners engage in
discussions during the writing process, they actively negotiate meaning, clarify doubts, and identify errors
that might go unnoticed in individual writing.

Moreover, collaborative writing promotes linguistic scaffolding, where more proficient learners
support their peers in improving grammatical accuracy, vocabulary use, and sentence structure. Over
time, this interaction leads to increased self-awareness and improved monitoring skills. In addition,
research suggests that collaborative writing helps reduce writing anxiety, as learners feel supported by
their peers, which encourages risk-taking and creativity in writing (Ferndndez Dobao, 2012).

2.2 Peer Feedback and Its Role in Writing Development

Peer feedback is an integral component of collaborative learning that allows learners to engage in
critical analysis of written texts. According to Liu & Carless (2006), peer feedback fosters an interactive
learning environment where students assess their peers' work, provide constructive criticism, and apply
the feedback received to improve their own writing. Through this process, learners enhance their error
detection skills, which strengthens their ability to self-monitor and revise their work.

A major advantage of peer feedback is that it encourages active engagement in the revision
process. Research has shown that students who engage in peer review are more likely to identify
weaknesses in their writing and make meaningful revisions (Hyland & Hyland, 2006). This practice also
helps learners develop metalinguistic awareness, as they learn to articulate grammatical rules and
stylistic choices when explaining their feedback to peers. However, peer feedback effectiveness depends
on training, as untrained learners may provide vague or overly critical comments. Teachers should guide
students in providing constructive and balanced feedback to maximize the benefits of peer review.

2.3 Theoretical Frameworks

Two key theories underpin the effectiveness of collaborative writing and peer feedback in
improving monitoring skills:

e Sociocultural Theory (Vygotsky, 1978): Emphasizes the role of social interaction in cognitive
development. Collaborative writing provides a scaffold for learners to develop self-monitoring skills
through guided interaction.

e Metacognitive Theory (Flavell, 1979): Highlights the importance of self-awareness in learning.
Peer feedback and collaboration encourage learners to reflect on their writing process, improving their
metacognitive skills.

3. Methodology

3.1 Participants

The study involves 50 intermediate EFL learners in a university setting. Participants are divided into
two groups: one engages in collaborative writing and peer feedback activities, while the other follows a
traditional writing approach.

e Pre-test and Post-test: Participants complete an individual writing task before and after the
intervention.

e Peer Feedback Analysis: Feedback exchanges are analyzed for depth, accuracy, and impact on
revisions.

 Questionnaires and Interviews: Gather students' perceptions of collaborative writing and peer
feedback.

4. Results and Discussion
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4.1 Improvement in Monitoring Skills

Peer feedback is an integral component of collaborative learning that allows learners to engage in
critical analysis of written texts. According to Liu & Carless (2006), peer feedback fosters an interactive
learning environment where students assess their peers' work, provide constructive criticism, and apply
the feedback received to improve their own writing. Through this process, learners enhance their error
detection skills, which strengthens their ability to self-monitor and revise their work.

A major advantage of peer feedback is that it encourages active engagement in the revision
process. Research has shown that students who engage in peer review are more likely to identify
weaknesses in their writing and make meaningful revisions (Hyland & Hyland, 2006). This practice also
helps learners develop metalinguistic awareness, as they learn to articulate grammatical rules and
stylistic choices when explaining their feedback to peers. However, peer feedback effectiveness depends
on training, as untrained learners may provide vague or overly critical comments. Teachers should guide
students in providing constructive and balanced feedback to maximize the benefits of peer review.

4.2 Enhanced Metacognitive Awareness

One of the key benefits observed in the study was the development of metacognitive awareness
among learners. Through collaborative writing and peer feedback, students became more conscious of
their thought processes during writing. Many participants reported that they began to approach writing
with greater attention to detail, checking for coherence, cohesion, and grammatical accuracy before
submission. This aligns with Flavell’s (1979) theory of metacognition, which suggests that learners who
engage in self-monitoring are more likely to develop autonomy in learning.

4.3 Challenges and Limitations

Despite the clear benefits, some challenges emerged:

e Reliability of Peer Feedback: Some students struggled to provide detailed and constructive
feedback, either due to a lack of confidence in their linguistic ability or unfamiliarity with feedback
strategies. Training sessions on effective feedback techniques could help address this issue.

e Reluctance to Criticize Peers: In cultures where direct criticism is discouraged, students were
hesitant to provide negative feedback, limiting the effectiveness of the peer review process. Teachers can
encourage constructive criticism by framing it as a positive learning experience rather than a judgmental
activity.

e Time Constraints: Collaborative writing requires more time than traditional individual writing
tasks. Instructors may need to balance these activities with curriculum demands by integrating peer
feedback into homework assignments or using digital tools to facilitate asynchronous collaboration.

5. Conclusion and Recommendations

The study highlights the significant role of collaborative writing and peer feedback in improving
EFL learners’ monitoring skills. These approaches foster metacognitive awareness, encourage self-
regulation, and enhance the ability to detect and correct writing errors. By engaging in collaborative
discussions and peer review, learners develop a deeper understanding of the writing process, ultimately
leading to greater proficiency in academic and professional writing.

To maximize the benefits, instructors should provide training in peer feedback techniques,
emphasizing constructive criticism and error identification. Additionally, digital tools such as online
collaborative platforms and Al-driven feedback systems can supplement traditional peer review by
offering instant, structured feedback. Future research should explore how technology-enhanced peer
feedback can further develop monitoring skills and facilitate more effective language learning.

Ultimately, integrating collaborative writing and peer feedback into EFL instruction creates a
dynamic and interactive learning environment that empowers learners to take charge of their writing
development. These strategies not only improve language proficiency but also equip students with
essential skills for lifelong learning and communication in a globalized world.
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Abstract

Inclusive education aims to provide all students, regardless of their abilities or disabilities,
with equal opportunities to learn and succeed in the classroom. In the field of biology, which can
often present complex concepts and abstract ideas, the optimization of educational materials for
students with special needs is crucial. This article explores strategies for enhancing biology
education through tailored materials and methods that accommodate diverse learning needs,
fostering an inclusive educational environment. Students with special needs may face a variety of
challenges in learning biology, including: cognitive impairments: difficulties in processing and
understanding complex biological concepts.Physical disabilities: barriers to accessing traditional
materials or participating in hands-on activities.Sensory sensitivities: challenges in processing
visual and auditory information.Learning disabilities: difficulties with reading, writing, or retaining
information.

Keywords: inclusive education, special needs, complex objects, visual and auditory materials,
diverse learning, variety of challenges

Introduction

Students with special needs may face a variety of challenges in learning biology, including:
cognitive impairments: difficulties in processing and understanding complex biological concepts.Physical
disabilities: barriers to accessing traditional materials or participating in hands-on activities.Sensory
sensitivities: challenges in processing visual and auditory information.Learning disabilities: difficulties
with reading, writing, or retaining information.

Recognizing and addressing these challenges is essential for educators aiming to create an
inclusive classroom that supports all learners.

Inclusive education is a field that focuses on teaching strategies and practices that accommodate
all students, including those with disabilities or special needs, in mainstream educational settings.
Researchers from various disciplines, including education, psychology, sociology, and public policy, have
contributed significantly to understanding and implementing inclusive education. Here are several key
areas of research and notable findings:

1. Theoretical Frameworks:

« Social Model of Disability: Scholars like Michael Oliver and Tom Shakespeare have emphasized
moving away from a medical model towards a social model, which views barriers in society as the primary
issue faced by individuals with disabilities.

e Universal Design for Learning (UDL): Researchers have explored how UDL can create flexible
learning environments that accommodate individual learning differences, based on principles identified
by CAST (Center for Applied Special Technology).

2. Effective Practices and Strategies:

e Co-Teaching Models: Research by authors like Friend and Cook has shown that co-teaching—
where general and special education teachers collaborate—can lead to improved outcomes for all
students.

e Differentiated Instruction: Studies demonstrate how adapting content, process, and product
based on learners' needs can enhance engagement and success for diverse learners.

3. Teacher Preparation and Professional Development:

e Research indicates that effective pre-service teacher education programs, such as those detailed
in the works of scholars like Villa & Thousand, focus on preparing future educators to implement inclusive
practices through hands-on experience and specialized training.

e Ongoing professional development that emphasizes collaboration and reflective practices is
crucial for sustaining inclusive education efforts.
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4. Policy and Advocacy:

e Researchers have examined the impact of laws and policies, such as the Individuals with
Disabilities Education Act (IDEA) in the U.S. and similar frameworks internationally, on the
implementation of inclusive education practices.

e Studies by scholars like Ainscow highlight how policy frameworks must align with practice,
emphasizing the role of advocacy in promoting inclusive education at systemic levels.

5. Student Outcomes and Assessments:

e Research by educational psychologists emphasizes the importance of not only academic
performance but also social and emotional outcomes for students in inclusive settings.

e Studies investigate how formative assessments and modified standards can better measure the
growth of students with diverse needs in inclusive classrooms.

6. Family and Community Engagement:

e Literature on family involvement shows that active participation of families in the educational
process improves student performance and well-being (see works by scholars like Turnbull et al.).

e Community engagement strategies have been explored as vital components for supporting
inclusive education, reinforcing the idea that schools must work with local communities.

7. International Perspectives:

e Comparative studies have examined different cultural approaches to inclusive education,
revealing how context influences policy and practice (see works by researchers like Slee and Ainscow).

e The implementation of inclusive education in low-resource settings poses unique challenges and
opportunities, as explored by researchers in various countries.

8. Technology and Inclusive Education:

e Recent studies focus on how technology can support inclusive education by providing
personalized learning tools and resources for students with varying needs.

e Researchers have explored the integration of assistive technologies in the classroom,
emphasizing their role in facilitating communication and learning.

Notable Researchers in Inclusive Education:

e Mel Ainscow is known for his work on school effectiveness and inclusion.Martha L. Thurlow
focused on assessment and educational outcomes for students with disabilities.David F. Bateman known
for his research on special education law and policy.Lani Florian recognized for her work on inclusive
practices in higher education.

Strategies for Optimizing Educational Materials

1. Multisensory Learning Approaches:

o Incorporate visual aids, manipulatives, and interactive digital tools to cater to different learning
styles. Using diagrams, videos, and models can help students grasp intricate biological processes such as
photosynthesis or cellular respiration.

2. Simplified Language and Clear Explanations:

o Educational materials should use clear, concise language that avoids jargon. Providing
definitions and explanations of key terms alongside the material can aid comprehension. Additionally,
breaking down complex ideas into smaller, more manageable parts can facilitate understanding.

3. Adapted Assessments:

o Assessments should be varied and adaptable, giving students multiple ways to demonstrate
their knowledge. Options could include oral presentations, visual projects, or alternative formats that
better suit individual strengths and preferences.

4. Assistive Technology:

o Employ technology tools designed to assist learners with special needs. Text-to-speech
software, interactive simulations, and graphic organizers can enhance engagement and understanding.
Virtual labs can provide accessible opportunities for hands-on experiments, which are often crucial in
biology education.

5. Collaborative Learning:

o Promote cooperative learning experiences where students can work in pairs or small groups.
Peers can provide support, enhance social skills, and create a sense of belonging among students with
special needs. This approach encourages the sharing of diverse perspectives and facilitates collective
problem-solving.

6. Flexible Teaching Methods:
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o Educators should vary their teaching methods to encompass lectures, discussions, hands-on
activities, and visual presentations. Incorporating different delivery styles not only caters to varied
learning preferences but also keeps students engaged.

7. Personalized Learning Plans:

o Develop individualized education plans (IEPs) that outline specific goals and tailored strategies
for each student with special needs. This personalization ensures that learning activities align with the
students’ capabilities, promoting growth and success in biology.

8. Professional Development for Educators:

o Provide training and resources for teachers to better understand the needs of students with
disabilities. Professional development workshops can equip educators with the tools and strategies
necessary to create an inclusive environment.

Conclusion

The optimization of educational materials in biology for students with special needs is a vital
component of inclusive education. By implementing varied teaching strategies, utilizing technology, and
designing materials that cater to diverse needs, educators can create a supportive and enriching learning
environment. Inclusive education ultimately benefits all students by promoting understanding, empathy,
and collaboration, which are essential skills in today's diverse and interconnected world. As we continue
to refine our approaches to biology education, it is essential to advocate for practices that embrace
inclusivity, ensuring that all students have the opportunity to thrive in their academic journeys.
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Introduction. The sum of neutral lipids with a yield of 32% was obtained from air-dry seeds of
Amygdalus communis (Nonpareil) and its major classes were identified. Besides, some of their
physicochemical characteristics were determined, such as specific gravity, refractive index, acidity
number, iodine number, and saponification number.

Based on the study results, new lipid-containing plant resources will be identified and studied in
the future to use in medical practice and cosmetology.

Aim of research. The aim of the research was to study the neutral lipids (N/L) of air-dry seeds of
Amygdalus communis (Nonpareil) cultivated in East Georgia.

Materials and methods.

Plant material. Amygdalus communis (Nonpareil) seeds were collected by the staff of the
Pharmacobotany Department of the Phytochemistry Research Department of the Institute of
Pharmacochemistry in east Georgia, Bodbe, on 21.09.2022. [1,4,5,6,7,8,9].

Gas chromatography-mass spectrometry (GC-MS). Saturated, unsaturated, and polyunsaturated
fatty acids were qualitatively and quantitatively identified in Amygdalus communis (Nonpareil) seed oil
using the method of gas-liquid chromatography. GC-MS analysis of fatty acids was carried out with an
Agilent Technologies 7890B GC-MS instrument equipped with a split/splitless injector and an
autosampler. HP-5ms Ultra Inhert (30m x 250um x 25um) capillary column was used for sample
separation, and a mass spectrometer was used for detection. Injector temperature: 280°C; detector
temperature: 280°C; initial column temperature: 150°C for 2 min.; 150°C - 195°C (15 C/min); 195°C for
5min.; 195°C-205°C (4 C/min), 205°C for 5 min. 205°C-211°C (4 C/min), 211°C for 5 min. Transfer line
temperature: 280°C. Split value 200. The obtained results were treated with the NIST database to identify
the components.

Obtained results. The sum of neutral lipids with a yield of 32% was obtained from air-dry seeds of
Amygdalus communis (Nonpareil) seeds by cold press extraction, and its main classes were identified
qualitatively: hydrocarbons, fatty acid esters, triglycerides, free fatty acids, and sterols.

The following physicochemical constants of cypress seed oil were determined.: specific gravity
0.914, refractive index 1.472, acidity number 1.11, iodine number 98, and saponification number 197.

Gas-liquid chromatography was used to qualitatively and quantitatively identify the following fatty
acids in Amygdalus communis (Nonpareil) seeds oil: 9-hexadecenoic acid 0.49%, hexadecanoic acid
9.02%, 9-octadecanoic acid 78.23%, methyl stearate 3.83%, eicosanoic acid 0.12%, docosanoic acid
0.02% [2,3].

Conclusion. According to the obtained results and literature data, seeds of Amygdalus communis
(Nonpareil) and its oil is rich in saturated, unsaturated, and polyunsaturated fatty acids and carotenoids,
which make it possible to use it in medical practice and cosmetology in the future.
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Abstract

This article is devoted to the problem of comprehensive training of a specialist in the field of
language teaching. Material is presented on the problems of developing professional competencies
of university students when studying the discipline “Practical course of the Russian language”. The
features of the formation of communicative, cognitive, creative competence in the classroom using
a person-oriented approach in the process of learning Russian as an additional language and the
development of individual creative resources are described in detail.

Keywords. competencies, comprehensive training, creative development, philological
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Introduction.

Modern society places increasingly high demands on the training of students, and priorities are
aimed at the quality of education. Transformations have taken place in the educational system. The
development of new educational programs is associated with the formation and development of
competencies, with the main attention being paid to a practice-oriented approach in organizing the
educational process. Transformations in the education system are primarily associated with the use of a
competency-based approach to organizing the educational process in the training of competitive
specialists. The acquisition of professional competencies is realized both in the study of individual
academic disciplines, cycles, modules, and in the development of didactic units that are integrated into
general professional and special disciplines.

The general goal of comprehensive training of specialists in the field of languages includes the
development of students’ ability for intercultural communication, the formation of readiness, based on
a developed motivational sphere, to creatively carry out their communicative activities, while
demonstrating professionally significant personal qualities.

Literature review.

There are variant interpretations of the concept of “competence”. In particular, in Ozhegov’s
explanatory dictionary “competent - knowledgeable, knowledgeable, authoritative in any field.” The
concept of “professional competence” includes knowledge, abilities, skills, combining them with
professional motives, abilities, attitudes of a specialist’s personality, his social behavior, opportunities for
self-realization and self-expression in the professional field. Mastery of competence creates the basis for
the development of productive ways of acting and adaptability to new situations.

Various competencies are the basis for the development of competence, which, in a general sense,
presupposes an employee’s awareness of his professional activity and the ability to implement it on the
basis of knowledge, skills, and technology skills.

A special approach to the educational process when mastering educational material has a positive
psychological effect on students as they solve relevant educational problems, namely, it promotes the
activation of speech and thought processes, increasing the creative activity of students, activates
involuntary attention and memorization, stimulates interest in the Russian-language language being
studied and reinforced information, makes it possible to motivate speech actions and actions, increasing
the communicative significance of tasks, and creates a feeling of a real language environment.

Materials and methods.

Exploring the concepts of “competence”, “competence” with the linguistic speech activity of
students, as well as with their professionally oriented, creative and cognitive joint educational activities,
we propose the concept of “linguo-pedagogical competence”, the structure of which consists of three
interrelated and interdependent competencies: communicative, cognitive and creative.

The communicative competence of students ensures the success of the main tasks of
communication and self-realization of the individual, and is expressed in the possession of linguistic skills,
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compliance with specific socio-cultural norms of speech behavior and psychological laws of establishing
contact between communicating, maintaining a favorable atmosphere for the development of the
emotional and sensory sphere of the individual.

In the educational process, important pedagogical conditions for the formation of students’
communicative competence include the following:

—speech development based on data reflecting the real picture of students’ speech activity;

— use of grammatical categories of text in the classroom to construct monologue and dialogic
speech,— akmyanuzayus 8 peyesbix CUmMyauyusx 3HaHuli cmyoeHmos 8 cneuyudisHold obacmu;

— the use in speech activity of techniques for forming the lexical minimum of a situation in
specialization using individual and group approaches in teaching methods;

—organization of speech activity taking into account future professional activities.

Mastery of all components of communicative competence requires the development of the
student’s personal qualities that ensure effective interaction with other students - communication
partners.

Communicative competence, considered in the pedagogical aspect, includes the independence of
the student’s personality, his activity, empathy, tolerance for a different way of thinking, the desire and
ability to see and understand the differences and commonalities in cultures, in the worldview of their
carriers. This competence presupposes the ability of students to conduct discussions, ask questions on
the essence of the problem, build a dialogue with a partner, as well as developed skills of working in a
group or team.

A university teacher must take into account that in the educational process when studying a
language, it is important to include approaches to modern students that give high-quality results that
could be further implemented in professional activities. Russian language classes must be structured
based on the individual characteristics of students, that is, using a focused approach to each of them.
Therefore, the direction of language learning is chosen by the teacher taking into account the student’s
future profession.

The process of learning a language is characterized not only by the development of students’
communicative abilities, but also by the improvement of knowledge, intellectual properties of the
individual, and understanding of the deep processes that occur in the language. The core of cognitive
competence consists of well-developed memory, thinking, and general intelligence. Cognitive
competence is ensured by the developed skills of systematization and extrapolation of educational and
scientific information, skills of participation in collective and individual cognitive search, analysis of
phenomena in a foreign language and comparison of these phenomena with similar ones in the native
language.

Cognitive competence also involves the development of the following intellectual abilities:

- repeat or paraphrase the interlocutor’s remarks to confirm understanding of his
statement/question,

- seek help from your interlocutor (clarify the question, ask again),

- switch the conversation to another topic.

These abilities develop in students the desire to discover new areas of practical application of the
language they are learning, and cultivate a tolerant attitude towards foreign language speech behavior
and towards the interlocutor on the basis of empathy. Thus, the relationship between cognitive and
communicative competencies is obvious, which is reflected in the concept of “intellectual
communication.” It is defined as the ability of a group to easily and quickly find a common language in
discussing different points of view, to come to a common opinion in the process of searching for a
common solution. Communication in joint educational and cognitive activities contributes to the
acquisition of certain social experience by students.

Thus, cognitive competence is expressed in the close relationship of language learning as a means
of interpersonal and intercultural communication with the intensification of intellectual skills and
abilities.

Activation of the processes of intellectual development of students contributes to creative mastery
of the methods of modern science, i.e. cognitive competence is closely intertwined with creative
competence, manifested in creative abilities that determine the measure of success and effectiveness of
students’ activities, the degree of productivity of personality manifestations as a subject of activity.

As is known, creative abilities originate in individual activity and develop in collective activity, i.e.,
the “creative-communicative” feature of students is that when learning to communicate in another
language, they have to take a creative approach to processing information, choosing strategies and
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tactics communication with communication partners, linguistic and emotional means of expressing one’s
own opinion, attracting attention to one’s position, persuading listeners during discussions.

Creativity in the joint educational activities of students is manifested in a collective search, the
creation of a new product (previously unknown scientific knowledge, project, production, etc.). So, an
integrated approach to the training of modern foreign language specialists at a university involves the
formation of linguistic and pedagogical competence in students, represented by communicative,
cognitive and creative competencies.

For the successful development and formation of the student’s listed competencies, it is necessary
to pay great attention to the dynamics of the motives of educational activity. The need for knowledge of
the Russian language as a leading component of motivation is an internal condition, a stimulus for
activity.

Consequently, the motives for students’ educational activities can be divided into cognitive,
achievement and social motives. The first group of motives includes the desire to acquire new knowledge
and ways of obtaining this knowledge, and to independently improve methods of acquiring knowledge.
Achievement motives are characterized by the desire to achieve creative success in the educational
process for further implementation in professional activities, and these motives develop in the process of
solving creative problems.

In classes, it is necessary to use a practice-oriented approach, to include topics from the life of the
student himself and the situations that he encounters in reality. Particular attention is paid to nonverbal
means of communication that accompany the speech situation, while the level of language proficiency
of students must be taken into account.

Among the tasks facing a Russian language teacher when organizing work with students, two are
especially important. The first, most relevant, is to teach the student the correct pronunciation,
intonation, use of words and their forms, the construction of phrases and sentences, compliance with
the drill norms of the language, and to achieve automaticity in the correct use of language units, which
is especially important at the beginning of language learning. The second is to instill the skills of correctly
constructing written and oral texts, using vocabulary to construct monologue and dialogic speech,
including speech situations in a professional environment. During the lesson, the teacher needs to find
modern methods of explaining complex linguistic phenomena.

Research results.

In Russian language classes, various pedagogical technologies are used, and a person-centered
approach is applied to each student. In the pedagogical activity of a teacher, this methodological
orientation allows, relying on interrelated pedagogical methods of action, to ensure and support the
processes of self-education, self-development and self-realization of the student. The greatest interest in
the educational process, in our opinion, is precisely reading textual material, in which one can not only
master the features of the Russian language, but also master phonetic and lexical types of speech activity.
When reading the text material, the student receives the information he needs.

At the initial stage of learning the Russian language, text material is first read aloud by the teacher.
To facilitate the perception of new material, so that students understand what is being said in the text,
it is necessary to carry out vocabulary work and introduce new words. This work is carried out so that the
student remembers words whose meaning he already knows. We also need to remind you about the
grammatical structures of the text. Full understanding of a sentence occurs only when the student has
familiar words and phrases in stock.

To ensure that the student understands the text material read, you can use the reading technique
developed by the methodologists, which includes the following points: at the beginning of the lesson, the
teacher’s demonstrative slow reading (no more than 120 words per minute); then fluent reading (words,
phrases, sentences and paragraphs of text); repetition — expressive and exemplary reading. At the same
time, students can also demonstrate expressive reading in class.

Including reading into the teaching methodology as one of the effective methods of learning the
language, special attention should be paid to the phonetics of the Russian language, which poses a great
difficulty for students. For this reason, in the classroom, the teacher must devote time to conducting such
approaches as phonetic repetitions of sounds, syllables, words, phonetic dictations, and practicing
various exercises for training and setting sounds when pronouncing words in Russian. When organizing a
lesson, training the articulatory apparatus should be constant, especially at the initial stage of language
learning.

Additional materials on specialization and specially selected texts provide opportunities for multi-
aspect work with them, starting with training exercises and ending with constructing and organizing
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discussions in class. When choosing a text for reading by students, they need to take into account their
level of language proficiency and adhere to the principle “from simple to complex.”

Conclusion.

The essence of the above comes down to the fact that the texts in the proposed reading textbooks
have a developmental motivation. The educational material is presented problematically and is offered
not only for memorization, but also for organizing mental activity.

A student-oriented approach involves changing the organization of the lesson structure, i.e.
language learning is creative communication and problem-based discussion. First, we pose a question for
the whole group, then we apply an individual approach to each student.

In the educational process of a university, the formation and development of students’ professional
competencies is closely related to their successful mastery of linguistic and pedagogical competence -
learning outcomes depend on this. In the educational process, we pay great attention not only to
practice-oriented reading, but also to the development of a system of exercises aimed at developing
communicative, cognitive, and creative competencies in the field of professional communication. When
offering various thematic exercises, it must be taken into account that they should always be close to a
real professional situation.

From what was said earlier, it follows that in order to implement a professionally-oriented
approach to studying the Russian language in the educational process of a university, it is necessary to
develop such pedagogical technologies that could help create conditions for the self-actualization of the
individual. To do this, it is necessary to develop teaching tools (including textbooks and teaching aids)
that would reflect the principles of a professionally oriented approach.
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Abstract

Social media has transformed communication, shaping the way English is used globally.
Platforms like Twitter, Facebook, Instagram, TikTok, and Reddit have introduced new linguistic
patterns, slang, and abbreviations, influencing both formal and informal English. This paper
explores the impact of social media on English language use, analyzing its positive and negative
effects on vocabulary, grammar, and communication styles.
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Introduction

Social networks as one of the ICT tools contribute to the resolution of a large number of problems
that arise in the conditions of modern realities. Thanks to the use of social networks, an accessible
educational environment is formed in which the educational content material is presented in a format
that is most effective and accessible to representatives of different generations of the modern world [1].
In addition, the above-mentioned tool, which refers to information and communication content
technologies, is a catalyst for the implementation of cognitive activity, as well as the consistent
development and improvement of formed knowledge, skills and abilities, and also provides a positive
motivational system and increases the interest of students in free access on various social networking
platforms [2].

Since this research paper focuses on the use of two social networks as one of the methods of
studying a foreign language, it can be concluded that the educational process using this tool represents
two main forms of communication interaction with the recipient of information. The first form can be
telecommunication and information resources. The main resources of the first category in the context of
studying a foreign language through social networks can be various live broadcasts, chats, forums,
conferences, comments, responses to various forms of material broadcasting, the initial task of which is
to implement mutual communication between users who are at a certain distance from each other. These
tools are used to develop communicative competence, as well as to consciously create a communicative
situation necessary to improve communication skills in a foreign language. At the same time, when
directly examining information resources within social networks, we can identify various resources that
contain educational material in the form of text, audio or visual presentation on various thematic areas
in a specific foreign language.

Social networks can be used as one of the effective additions to the educational process in
developing skills and abilities of grammatical and lexical content by watching educational videos or
reading informative posts on certain platforms [3]. The use of aspects of the Internet (in our case, directly
social networks) today is an indispensable tool for learning a foreign language, thanks to which, within
the framework of the created virtual environment, the student gets the opportunity to perceive
information outside of time and local frameworks in the process of forming an independent study of a
foreign language based on their own communicative and social interests and desires.

Based on the study of information resources and research sources, we have identified potential
reasons that contribute to the use of various aspects of information and communication technologies in
the process of learning a foreign language. The main prerequisites include the following: 1) today, the
use of Internet resources involves the formation of favorable conditions for increasing motivation and
enhancing the interest of students in the process of learning foreign languages. In addition, consistent
perception of educational material presented online, 2) contributes to the improvement of all linguistic
aspects, and 3) creates the most comfortable conditions directly for the student himself, which consist
in the absence of stress when learning a foreign language in personal contact or in a group format.

Thus, based on the information presented above, we can highlight the main advantages of using
social networks in the process of learning a foreign language. First of all, this phenomenon contributes
to 1) the emergence of the opportunity to study any foreign language depending on the preferences of
students outside the spatial and temporal frameworks that represent their educational institutions. In



XVIII INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 25-26.03.2025

addition, directly thanks to social networks 2) various foreign language competencies of socio-cultural,
speech, text and communicative content are formed. 3) The acquisition of new knowledge, skills and
abilities in the process of learning a foreign language online in social networks is carried out free of
charge or with minimal material costs, and also provides completely 4) free access to various materials
of any subject area, based on the wishes of the student. It could also be emphasized that 5) social
networks provide an advantage in learning a foreign language for people with disabilities.

The Role of Social Media in Language Evolution

Social media encourages casual communication, leading to language simplification. Users prefer
shorter sentences, informal expressions, and direct messaging to facilitate quick interactions. Social
media has introduced neologisms like "selfie,” "meme,"” and "hashtag." Words evolve rapidly, reflecting
digital culture and online trends. Emojis and GIFs complement written text, adding emotional and
contextual meaning to conversations. They serve as a universal language, reducing the need for detailed
explanations.

Positive Effects of Social Media on English Language Use

Social media platforms connect English learners with native speakers through discussion forums,
language exchange groups, and educational content. Non-native speakers engage with English content
daily, improving their reading and comprehension skills through posts, tweets, and videos. Social media
facilitates cross-cultural communication, allowing users to adopt diverse linguistic expressions and
idioms from different English-speaking communities.

Negative Effects of Social Media on English Language Use

Frequent use of abbreviations, misspellings, and non-standard grammar affects formal writing and
professional communication.

Shortened words like "u" (you), "brb" (be right back), and "omg" (oh my god) infiltrate academic
and professional writing, undermining language structure. Casual communication reduces adherence to
punctuation and capitalization rules, affecting literacy and writing proficiency. Content creators
introduce slang and catchphrases that become part of mainstream English. Memes contribute to
language evolution, reinforcing new expressions and humor-based communication. Online communities
develop unique language conventions, such as "leet speak” and "internet acronyms."

Code-Switching and Multilingual Communication on Social Media

Social media fosters bilingual and multilingual interactions, with English serving as a bridge
language. Users blend English with native languages, creating hybrid expressions like "Spanglish" and
"Hinglish." Constant exposure to mixed-language content influences language proficiency and fluency.
Educators integrate social media trends into language curricula to enhance student engagement.
Analyzing tweets, hashtags, and viral videos helps students understand modern English usage. Promoting
responsible language use online ensures that students maintain professional writing standards.

Social networks are gaining popularity as new users of different ages decide to become part of the
virtual world or use it for work. We are interested exclusively in the educational environment and the use
of the Internet in it. For this, we will need the most representative social networks among young people.
This means the possibility of receiving exclusively educational content and the way it is presented.

According to statistics [4], the most popular networks among Russians in 2020 were VVKontakte,
Facebook, Instagram, Odnoklassniki, YouTube, and TikTok, respectively. However, the first network is a
combination of a messenger, forums, conversations, and groups for communication and publishing
information. The first aforementioned social network has a geographic focus on representatives of Russia
and the CIS. The same conclusion can be made about the Odnoklassniki network, which, in addition to a
similar territorial focus, also implies communication between representatives of the middle and older
generations. Facebook, like VKontakte, is more focused on direct communication with people than on
the creation and storage of educational content, and YouTube is not a network, since it is a video hosting
service. Despite the fact that users of this service write and read comments under published videos, this
platform is more about one-way communication in the form of publishing videos, rather than the process
of communicating with subscribers.

Therefore, we will rely on the remaining two social networks, in which educational content is
widely quoted. Instagram today is a popular social network in which you can post your content using
posts (photos and videos with descriptions) or stories (photos or videos that last 15 seconds, in a daily
feed) [5].

It has many official pages with educational content. The BBC: Learning English radio, known to
many in the past, also created a new channel on Instagram and is now based there or in its application.
To popularize the English language, two or three posts are posted daily, and various kinds of rubrics are
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maintained in the stories on this page. Among the subscribers, you can find both elderly residents of third
world countries and teenagers.

You can find authentic materials for French, Spanish, Italian, as this network is convenient for
educational purposes. Live broadcasts, long videos saved in a profile (individual page), allow speakers to
hold free conferences, webinars and meetings.

Considering the retrospective of the formation of the TikTok platform, it is important to note that
it is the newest social network, which was launched in the summer of 2018 [6]. Today, this video platform
is one of the fastest growing and downloaded applications and has more than 1 billion users from one
hundred and fifty countries. TikTok is initially an entertainment social network, which is gradually
becoming educational [7]. Personal educational and cognitive pages appear, the purpose of which is to
gain popularity by people, teachers are beginning to actively use the network to attract clients.

The above social networks solve the problems of education. First, let's look at the difficulties that
participants in the educational process face before we begin to analyze the effectiveness of social
networks.

Conclusion

Social media significantly influences English language use, introducing new vocabulary, altering
grammar norms, and reshaping communication patterns. While it offers opportunities for language
learning and global interaction, it also poses challenges for maintaining linguistic accuracy. Future
research should explore the long-term effects of social media on literacy and the evolution of digital
communication in English.
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ABSTRACT

Inclusive education emphasizes equal opportunities for all learners, including those with
special educational needs (SEN). In the digital age, teaching digital literacy has become a
fundamental component of early education. However, adapting digital tools for students with
diverse abilities remains a challenge, particularly in inclusive classrooms. This paper explores how
digital tools can be effectively used to teach digital literacy in primary school settings that include
students with visual and hearing impairments. The research is based on a literature review and
analysis of current inclusive teaching practices. Key tools such as screen readers, speech-to-text
software, captioned video platforms, and universal learning design (UDL) frameworks are
examined. The study also considers practical challenges faced by educators, including the lack of
training and limited access to assistive technologies. Based on this analysis, the paper offers a set
of practical recommendations for integrating digital tools into inclusive classrooms. These include
teacher training strategies, the use of project-based approaches, and the creation of inclusive
digital resource libraries. By implementing these methods, educators can create equitable digital
environments that promote participation, engagement, and digital competence for all learners.
This research contributes to the growing body of knowledge on inclusive digital education and aims
to support educators in designing more accessible, personalized, and effective learning
experiences.

Keywords: inclusive education, digital literacy, digital tools, SEN students, primary school,
educational technology

1. Introduction

In recent years, inclusive education has gained significant attention as a human-centered and
rights-based approach that ensures the participation of all students in the learning process, regardless of
their physical, cognitive, or sensory abilities. The transition to inclusive practices has led educators to
rethink not only what is taught, but also how it is taught, with a growing emphasis on accessibility,
flexibility, and the individual needs of learners. At the same time, the rapid integration of digital
technologies into education has made digital literacy a core competence for 2 1st-century learners.
Students are expected to navigate digital environments, use technology responsibly, and develop critical
thinking and communication skills within digital contexts from an early age.

However, students with special educational needs (SEN), particularly those with visual or hearing
impairments, often face challenges in accessing digital learning content. These barriers risk excluding
them from fully participating in the digital learning process. Addressing this issue requires the use of
inclusive digital tools that are not only accessible, but also responsive to learners’ diverse needs. This
paper examines the types of digital tools that support digital literacy instruction in inclusive classrooms,
with a specific focus on primary school learners. It also explores practical strategies for implementation
and integration, aiming to assist educators in designing equitable digital learning environments that
foster engagement, participation, and skill development for all students.

2. Theoretical Background

Inclusive education is a pedagogical approach aimed at ensuring equal access to quality education
for all learners, regardless of physical, sensory, or cognitive differences. It is grounded in principles of
equity, participation, and respect for diversity. Central to this approach is the integration of students
with special educational needs (SEN) into mainstream classrooms, emphasizing not just their presence
but their active engagement.

The term "SEN" encompasses a wide spectrum of disabilities and learning challenges, but this study
focuses specifically on students with visual and hearing impairments. These learners frequently face
barriers in accessing educational materials—particularly in digital environments where visual and
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auditory information dominates and where tools are often not adapted to their specific needs
(Hasselbring & Glaser, 2012). At the same time, digital literacy has emerged as a key 2 1st-century
competency. It involves not only the technical use of digital tools but also the development of critical
thinking, creativity, and adaptability. This dual focus—on both inclusivity and digital fluency—is essential
for preparing all learners to participate meaningfully in today’s digital society.

Integrating digital literacy into inclusive education creates both challenges and opportunities. For
example, project-based approaches have proven effective in increasing engagement among SEN students
(KazNPU, 2022). For students with visual impairments, screen readers, audio descriptions, and tactile
feedback are essential tools. For those with hearing impairments, the inclusion of visual cues, subtitles,
and sign language content is critical. Educators must therefore adopt flexible, student-centered
approaches to ensure that digital learning is both accessible and empowering. As Asanova (2017)
emphasizes, inclusive education should create conditions in which students with SEN are not only
included but also supported and empowered. This theoretical foundation underscores the need for
carefully selecting and adapting digital tools to match learners' diverse sensory needs and to promote
equal digital participation.

3. Digital tools for inclusive education

To ensure the successful teaching of digital literacy in inclusive classrooms, educators must
thoughtfully integrate digital tools that support students with various needs. In particular, students with
visual and hearing impairments often encounter unique challenges in accessing digital content, which
necessitates adaptive and accessible technological solutions.

Students with sensory impairments benefit from specialized tools designed to address their specific
learning needs. For learners with visual impairments, screen readers such as JAWS or NVDA convert on-
screen text into speech, enabling independent navigation. Voice-command systems like Apple VoiceOver
or Google Assistant offer hands-free interaction, while Braille displays and tactile graphics support
comprehension of non-verbal content. Audio-based resources such as podcasts and audiobooks provide
alternative engagement. These assistive technologies are essential components of accessible ICT for
visually impaired students, providing the foundation for equal participation in digital learning
environments (Douglas & Pavey, 2010). For hearing-impaired students, tools that prioritize visual input—
like captioned video platforms (e.g., YouTube with subtitles, Edpuzzle), sign language-supported content,
and speech-to-text software such as Otter.ai or Google Live Transcribe—enhance accessibility and
comprehension.

Additionally, universal tools that are designed with built-in accessibility features can support a
broader range of learners. Platforms like Google Workspace for Education and Microsoft Immersive
Reader include options such as screen reading, voice typing, real-time captions, and text simplification.
Programming platforms like Scratch and Code.org offer visual, block-based interfaces that are intuitive
for diverse learners and promote engagement in digital content creation from an early age.

In practice, the effectiveness of these tools is closely tied to how educators implement them in
lesson planning. For example, a screen reader may support reading tasks, but additional tactile or
auditory aids may be needed for interpreting charts or media content. Similarly, visual subtitles might be
insufficient unless combined with sign language or visual cues for hearing-impaired students. Thus,
thoughtful instructional design that combines multiple modes of communication is essential for full
inclusion.

Finally, teacher preparedness plays a crucial role in the successful integration of digital tools.
Without proper training in both inclusive pedagogy and digital technologies, even the most advanced
tools may remain underutilized. Educators must be equipped not only with technical knowledge, but also
with strategies to personalize digital resources and ensure cultural and linguistic relevance. By combining
inclusive planning, proper implementation, and meaningful tool selection, digital literacy education can
become a powerful enabler of equity and participation for all learners.

4. PRACTICAL RECOMMENDATIONS

To effectively integrate digital tools in inclusive classrooms, educators must move beyond simple
tool selection and consider pedagogical strategies that enhance their use. It is not enough to adopt
technology; educators must also foster an inclusive digital culture in which all students feel empowered
and supported.

One essential element is teacher preparation. Educators must be familiar with the accessibility
features embedded in commonly used platforms such as Google Classroom, Microsoft Office, and
educational applications. Ongoing professional development in inclusive digital pedagogy can enhance
teachers' confidence and ability to differentiate instruction. As emphasized by Rose and Meyer (2002),
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universal design principles are fundamental for creating accessible learning environments. Therefore,
adopting the Universal Design for Learning (UDL) framework is crucial. This involves planning lessons
that offer multiple means of representation (e.g., text, visuals, audio), engagement (e.q., interactive
content, personalized tasks), and expression (e.g., writing, video, voice). For example, providing written
instructions alongside audio explanations ensures access for both hearing- and visually-impaired
students. Another key strategy is the collaborative evaluation of digital tools with students. Teachers
should test tools in real classroom settings and gather feedback from students with visual and hearing
impairments. This user-centered approach helps educators identify which technologies are genuinely
accessible and engaging. In doing so, they can tailor their digital instruction to meet students’ needs more
effectively and promote active participation.

Blended learning models—those combining face-to-face and digital instruction—can also enhance
inclusivity. In the context of Central Asian education systems, Nurbek, Baidildinov, and Sakhipov (2024)
emphasize that ensuring the accessibility of modern digital tools remains a challenge, particularly for
students with limited access to assistive technologies. To address this, teachers can prepare video lessons
with subtitles, offer extended time for assignments, and develop personalized content tailored to
individual abilities. As Baymoldaeva (2017) notes, ICT enables students with special needs to participate
more fully by supporting their unique learning styles and increasing motivation.

Lastly, schools should invest in the development of inclusive digital resource libraries. These
collections may include curated educational apps, accessible materials, sign language videos, and audio
tutorials. According to UNICEF (2021), building a structured assistive technology framework in schools
improves both access and consistency. Centralizing such resources not only simplifies the teaching
process but also ensures long-term sustainability and equal opportunity for all learners.

5. CONCLUSION

In the context of modern education, teaching digital literacy is no longer optional — it is essential
for preparing students to succeed in a digitally connected and information-rich society. In inclusive
classrooms, digital tools hold the power to bridge learning gaps, promote equal opportunities, and
empower all learners, including those with visual and hearing impairments.

This paper has explored the significance of selecting accessible, adaptable, and user-friendly digital
tools tailored to the diverse needs of students with sensory disabilities. By analyzing tools such as screen
readers, speech-to-text software, visual platforms, and universal learning design frameworks, we
demonstrated how technology—when thoughtfully integrated—can foster equitable and effective
learning experiences. Furthermore, the practical recommendations presented here aim to support
educators in implementing inclusive digital practices, emphasizing the value of professional
development, differentiated instruction, and student-centered strategies.

Ultimately, inclusive digital education fosters a learning culture grounded in participation,
belonging, and equity. By equipping students with digital competencies through accessible tools and
inclusive pedagogy, educators can serve as catalysts for positive transformation—helping to build a more
inclusive, empowered, and future-ready generation of learners.
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Abstract

The growing integration of Artificial Intelligence (Al) into project management represents a
significant shift in how contemporary projects are planned, executed, and evaluated. This research
explores the extent to which Al technologies influence various aspects of project management,
including efficiency, decision-making, risk mitigation, and the evolving responsibilities of project
managers. A mixed-methods approach was employed, combining qualitative thematic analysis and
secondary quantitative insights drawn from peer-reviewed literature published between 2020 and
2024. The analysis focused on identifying how Al tools contribute to the five PMBOK process
groups—Initiating, Planning, Executing, Monitoring and Controlling, and Closing—through
enhancements in forecasting, resource allocation, task automation, and real-time performance
tracking. The findings reveal that Al significantly improves operational efficiency by automating
repetitive tasks and optimizing resource distribution. Predictive analytics and machine learning
algorithms are found to enhance early risk identification, enabling proactive mitigation strategies
that support overall project stability. In addition, Al-driven decision support systems allow project
managers to make more informed, objective, and data-centric decisions, moving the profession
toward a more strategic and analytical direction. As a result, the role of the project manager is
evolving from operational task management to high-level oversight that involves interpreting Al
outputs, managing human-Al collaboration, and ensuring ethical compliance in decision-making
processes. Despite these advances, several barriers hinder full-scale Al adoption, including issues
related to data quality, system integration, workforce readiness, and resistance to technological
change. The successful implementation of Al in project management is shown to depend not only
on the maturity of the technology itself but also on the organization’s cultural and structural
preparedness. The study also emphasizes the need for project managers to acquire digital
competencies and soft skills that complement the analytical power of Al systems. Overall, the
research confirms that Al plays a transformative role in project management by augmenting
human capabilities and enhancing project outcomes across the lifecycle. However, this
transformation is not without complexity, and organizations must approach Al adoption with a
strategic, informed, and ethically grounded mindset. The study contributes to a growing body of
knowledge that positions Al not as a replacement for human leadership but as a collaborative
partner in delivering more efficient, adaptive, and successful projects.

Keywords: predictive analytics, process automation, decision support, risk mitigation, digital
transformation, organizational readiness.

Introduction.

In today’s rapidly evolving digital landscape, Artificial Intelligence (Al) has emerged as a
transformative force across a wide range of industries, revolutionizing the way organizations operate,
compete, and deliver value. As businesses increasingly seek to optimize performance, reduce uncertainty,
and enhance agility, Al has become a strategic enabler of innovation and operational excellence. One
professional field experiencing a growing wave of Al integration is project management, which has
traditionally depended on human judgment, planning, and leadership to steer complex and dynamic
initiatives toward successful completion.

Project management, by its nature, involves the coordination of multiple resources, timelines, risks,
and stakeholder interests. As modern projects become more intricate, distributed, and time-sensitive, the
limitations of conventional tools and human-centric methods are becoming increasingly evident. In
response, organizations are turning to Al technologies to enhance project delivery capabilities, reduce
administrative burdens, and improve decision-making accuracy. Al technologies—such as machine
learning, natural language processing (NLP), robotic process automation (RPA), and predictive
analytics—offer powerful tools for improving project outcomes. These tools support project managers
by automating routine tasks, generating real-time performance insights, forecasting potential risks, and
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recommending optimal resource allocations.

Despite its promise, the application of Al in project management is still in its developmental stage,
and practical adoption varies significantly across industries and organizational contexts. While early case
studies suggest measurable improvements in efficiency, risk mitigation, and stakeholder alignment,
several unresolved issues persist. These include the ethical use of Al, transparency in automated decision-
making, integration with legacy systems, and the readiness of organizations and project teams to
embrace Al-powered tools. Furthermore, the evolution of Al is reshaping the very role of the project
manager, who is now expected to serve not only as a planner and communicator but also as a data-
literate strategist capable of interpreting Al-generated insights and leading hybrid human-machine
teams.

This research aims to investigate the impact of Artificial Intelligence on modern project
management. Specifically, it examines how Al contributes to improved efficiency, enhances strategic
decision-making, and influences the changing role of project managers. In doing so, the study also
explores the barriers to successful Al adoption and identifies the critical organizational and technical
enablers that facilitate effective implementation. Through a synthesis of current academic literature and
recent technological developments, this paper offers a comprehensive and structured overview of Al’s
growing influence on project management practices.

To guide this inquiry, the following research questions are addressed:

How does the integration of Artificial Intelligence influence the efficiency and effectiveness of
project management processes?

What are the key factors that enable or hinder the successful adoption of Al technologies in project
management?

In what ways does Al transform the traditional roles and responsibilities of project managers?

Literature review.

The intersection of Artificial Intelligence (Al) and project management has received considerable
scholarly attention in recent years, reflecting a growing interest in the practical applications of Al to
improve project efficiency, risk management, and decision-making.

Al Technologies in Project Management

Al technologies such as machine learning, natural language processing (NLP), and predictive
analytics are increasingly being adopted in project management tools. These technologies enable more
accurate forecasting, real-time monitoring, and intelligent automation. According to Savio and Ali
(2023), Al-driven solutions offer predictive capabilities and intelligent automation that enhance
traditional project management approaches by optimizing scheduling, resource allocation, and issue
resolution. Similarly, Khayyat and Alshaikhi (202 1) emphasized that the integration of Al enables more
autonomous project management systems that reduce the cognitive burden on human managers.

Benefits of Al in Project Management

One of the most frequently cited advantages of Al is its ability to improve decision-making through
the analysis of large datasets. El Khatib and Al Falasi (2021) found that Al significantly enhances the
quality and speed of decisions in both single and multi-project environments by improving data integrity
and enabling more informed decision-making. Ogunbukola (2024) highlighted Al’s capacity to automate
repetitive tasks, provide real-time insights, and support strategic decision-making in complex projects.

In a systematic literature review, Hashfi and Raharjo (2023) identified how Al supports each of the
PMBOK-defined process groups—initiating, planning, executing, monitoring and controlling, and
closing—nby streamlining tasks and enhancing quality control, resource utilization, and project closure
outcomes.

Challenges and Limitations

Despite its promise, Al adoption in project management faces several hurdles. Common challenges
include data quality, algorithmic transparency, workforce resistance, and integration with existing
legacy systems. Hossain et al. (2024) pointed out that organizations often struggle with aligning Al tools
to conventional methodologies and suffer from limited technical expertise and data infrastructure. These
barriers can impede the realization of Al’s full potential.

Evolution of Project Management Roles

Alis also reshaping the responsibilities of project managers. Ruiz et al. (2020) suggested that hybrid
Al models are beginning to play a decision-support role, allowing project managers to shift from
operational execution to strategic oversight. As Al handles routine tasks, the role of the project manager
evolves toward managing stakeholder relationships, ethical concerns, and the alignment of technology
with business goals.
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Future Trends

Looking forward, Al is expected to become an integral part of project management. Fridgeirsson
et al. (2021) found that Al will particularly influence areas such as risk, schedule, and cost
management—domains that rely heavily on data analysis and forecasting. The long-term outlook is that
Al will augment human project managers rather than replace them, enabling a collaborative intelligence
model.

Methodology.

This study employs a mixed-methods exploratory design to investigate the impact of Artificial
Intelligence (Al) on project management, integrating both qualitative and quantitative data derived from
secondary sources. The aim is to identify the ways Al influences efficiency, decision-making, risk
mitigation, and the role of the project manager, as well as to analyze the challenges and conditions
necessary for successful adoption. By combining a systematic literature review with comparative
thematic analysis, the research seeks to capture both the breadth and depth of academic and practical
discourse on the topic.

Research Philosophy and Approach

The study is grounded in the pragmatic research philosophy, which values practical, real-world
relevance and supports the integration of qualitative and quantitative methods. The abductive reasoning
approach was adopted, allowing for iterative interplay between theory and emerging evidence during
analysis. This approach was suitable given the dynamic nature of Al technologies and their evolving
applications in project environments.

Research Design

The research design consists of two interlinked phases:

1. Qualitative Phase — Systematic Literature Review and Thematic Analysis

A review of scholarly literature was conducted to examine conceptual frameworks, use cases, and
implementation challenges of Al in project management. The review followed a structured protocol
inspired by Costa et al. (2022) and Hashfi and Raharjo (2023), ensuring comprehensive coverage across
PMBOK-defined process groups. Articles were then analyzed thematically to identify patterns, practices,
and emerging issues.

2. Quantitative Phase — Secondary Data Interpretation and Comparative Mapping

Quantitative insights (e.g., survey data, metrics, performance comparisons) extracted from
published articles (e.g., El Khatib & Al Falasi, 2021, Hossain et al., 2024) were used to interpret the impact
of Al tools on project outcomes, such as time, cost, risk reduction, and resource optimization. This data
was mapped against project process groups and knowledge areas to explore where Al produces the most
value.

Data Collection and Selection Process

A total of 10 peer-reviewed journal articles published between 2020 and 2024 were selected. The
search was conducted across databases such as IEEE Xplore, ScienceDirect, MDPI, SCIRP, and
ResearchGate using keywords including: “Artificial Intelligence in Project Management,” “Al adoption in
PM,” “Al tools in PMBOK,” and “Al and decision-making.”

Inclusion Criteria:

e Peer-reviewed articles and systematic reviews published in English.

e Publications focused on Al applications in project management.

e Papers addressing implementation strategies, outcomes, and limitations.

e Studies aligned with PMI's PMBOK structure or discussing project knowledge areas.

Exclusion Criteria:

e Non-academic articles or opinion pieces.

e Studies unrelated to project management (e.g., generic Al/IT papers).

Data Analysis Procedures

Thematic coding was conducted manually and cross-validated. Major themes included: Al tools and
technologies, organizational readiness, PM process improvement, ethical considerations, and project
manager role evolution.

Comparative analysis was used to map Al impacts across PMBOK process groups: Initiating,
Planning, Executing, Monitoring & Controlling, and Closing (Hashfi & Raharjo, 2023).

Technical categorization was guided by Shoushtari et al. (2024), who outlined the application of
neural networks, hybrid systems, and fuzzy logic techniques in project environments.

A matrix model was developed to align Al techniques (e.g., machine learning, predictive analytics)
with project outcome indicators (e.g., cost reduction, risk mitigation, schedule adherence).
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Validation and Rigor

To enhance trustworthiness, a triangulation strateqy was employed:

e Comparing findings across multiple authors and disciplines.

e Cross-referencing process group impacts with knowledge area observations.

e Verifying consistency between conceptual discussions and empirical results (e.g., case studies
and survey findings).

Ethical Considerations

This research relies exclusively on publicly available secondary data and academic publications. All
sources are properly credited. No human participants were involved; therefore, formal ethics approval
was not required. However, care was taken to avoid misrepresentation, bias, or plagiarism.

Methodological Limitations

e Lack of primary data: No direct surveys or interviews were conducted due to the study’s scope
and time constraints.

e Potential publication bias: Most of the reviewed articles reported positive outcomes, possibly
underreporting failed implementations.

e Generalizability: As findings are drawn from various industries and countries, the results may
not fully reflect the context of a specific sector or region.

Results and Findings.

The findings of this research highlight the multifaceted impact of Artificial Intelligence (Al) on
project management across various domains, drawing from systematic literature analysis and
comparative evaluation of secondary data. The results are categorized according to key project
performance areas and mapped to the PMBOK process groups for structured interpretation.

1. Enhanced Efficiency and Automation

Al significantly contributes to the automation of routine project tasks, thereby improving
operational efficiency and freeing up project managers to focus on strategic responsibilities. Studies by
Ogunbukola (2024) and Hossain et al. (2024) indicate that Al tools such as intelligent schedulers,
automated reporting systems, and resource optimization algorithms reduce administrative workload and
project delays. In particular, machine learning algorithms support real-time adjustment of schedules and
resource assignments based on dynamic project conditions.

e Relevant PMBOK groups: Planning, Executing, Monitoring & Controlling

e Key outcomes: Time savings, streamlined workflows, improved productivity

2. Improved Risk Management and Predictive Capabilities

Predictive analytics powered by Al enhances risk detection and mitigation. Al systems are capable
of identifying patterns from historical project data, enabling early warning mechanisms for potential
delays, cost overruns, and resource conflicts. According to Hashfi and Raharjo (2023), Al contributes
meaningfully to risk assessments in the Initiating and Monitoring phases, where project feasibility and
performance tracking are most critical.

e Key techniques: Predictive analytics, anomaly detection, scenario simulations

e Key benefits: Proactive risk mitigation, better contingency planning

3. Data-Driven Decision-Making

Findings from El Khatib and Al Falasi (2021) reveal that Al-enabled decision support systems
improve decision quality through data integrity and analytical rigor. Al can analyze vast amounts of
structured and unstructured project data to provide actionable insights. Neural networks and fuzzy logic
models (Shoushtari et al., 2024) were identified as powerful tools for complex decision environments
where traditional human intuition may fall short.

e Use cases: Budget forecasting, stakeholder analysis, performance evaluation

e /mpacts: Reduced decision-making bias, improved accuracy and objectivity

4. Transformation of the Project Manager’s Role

Al adoption is reshaping the responsibilities and required competencies of project managers.
Rather than managing detailed administrative tasks, managers are shifting toward roles as strategic
facilitators, ethical overseers, and Al collaborators. Ruiz et al. (2020) and Fridgeirsson et al. (2021)
emphasized that project managers must now interpret Al-generated data, manage human-Al
collaboration, and guide technological adoption within their teams.

e Implication: Need for digital literacy, soft skills, and ethical awareness

e Trend: Hybrid leadership models and augmentation (not replacement) of human roles

5. Barriers to Successful Al Adoption

Despite the positive outcomes, several barriers persist. Hossain et al. (2024) and Savio & Ali (2023)
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identified challenges such as data quality, legacy system integration, high implementation costs, lack of
staff training, and resistance to change. Additionally, ethical concerns related to algorithmic
transparency and accountability limit the widespread deployment of Al in sensitive project domains.

e Common challenges:

o Incomplete or poor-quality data

o Organizational resistance and skills gap

o Ethical ambiguity in Al-driven decisions

6. Alignment with PMBOK Process Groups

Based on the framework outlined by Hashfi and Raharjo (2023), the role of Al across each of the
five PMBOK process groups has been systematically mapped. The results demonstrate that Al contributes
uniquely to each stage of the project lifecycle — from risk analysis in the Initiating phase to knowledge
retention during project closure. A summary of these contributions is presented in Table 1 highlighting
how Al enhances both operational efficiency and strategic decision-making across the PMBOK structure.

Table 1.
Al Contributions Across PMBOK Process Groups
Process Group Al Contributions
Initiating Risk prediction, feasibility analysis
Planning Cost/time estimation, resource optimization, stakeholder sentiment analysis
Executing Automation of task assignments, scheduling, communication assistants (e.g., chatbots)
Monitoring & | Real-time performance tracking, anomaly detection, adaptive forecasting
Controlling
Closing Documentation automation, success evaluation, knowledge capture
Discussion.

The findings of this study confirm that Artificial Intelligence (Al) is rapidly reshaping project
management by enhancing efficiency, enabling data-driven decisions, and altering the professional
landscape of project leadership. This discussion interprets the results in relation to existing literature,
identifies key implications for practice, and explores ongoing challenges.

Al as a Driver of Project Efficiency and Risk Mitigation

The results demonstrate that Al improves project efficiency primarily through automation of
repetitive tasks and intelligent scheduling tools, aligning with previous studies (Ogunbukola, 2024,
Hossain et al., 2024). These tools allow project teams to allocate resources dynamically, adjust timelines
in real-time, and reduce overhead. Similar conclusions were drawn by Costa et al. (2022), who
emphasized Al’'s potential to reduce time-consuming manual operations through intelligent process
automation.

Risk prediction, another core benefit, was consistently supported across studies. Predictive
analytics and anomaly detection enable project teams to act preemptively, rather than reactively. This
aligns with Hashfi and Raharjo’s (2023) process-group-based analysis, which confirmed Al’s relevance in
the Initiating and Monitoring stages for risk-based decision-making.

Strategic Decision-Making and the Augmented Role of Project Managers

The study also confirms that Al significantly supports strategic decision-making, especially when
integrated with project management information systems (PMIS). The improved accuracy, speed, and
transparency of Al-driven insights — noted by El Khatib and Al Falasi (202 1) — empower managers to
move from operational roles to strategic leadership. This transition reflects what Ruiz et al. (2020)
describe as the shift from control-based to insight-driven project management.

Moreover, Al is not replacing project managers but augmenting their capabilities. Al handles
complex calculations and data synthesis, while managers are still needed for judgment, ethical
reasoning, and stakeholder engagement. This is supported by Fridgeirsson et al. (202 1), who stress that
Al will have limited influence on areas requiring human-centric competencies such as team development
and stakeholder communication.

Challenges in Adoption and Organizational Readiness

Despite these advancements, several barriers to Al adoption persist. Poor data quality, lack of
standardization, and insufficient integration with legacy systems are key technical challenges, as noted
by Hossain et al. (2024) and Savio & Ali (2023). Organizationally, resistance to change and the skills gap
— particularly in understanding Al outputs — remain major hurdles.

These challenges echo those discussed in Shoushtari et al. (2024), who emphasized the need for
interdisciplinary knowledge and workforce training in Al-centric project environments. In their view,
successful Al implementation requires not only robust technology but also organizational maturity and
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change management strategies.

Global and Cross-Industry Trends

The broader relevance of these findings is underscored by Costa et al. (2022), whose systematic
review spans diverse industries and geographic contexts. Their research supports the notion that while
Al's impact is universally recognized, its implementation varies significantly depending on industry-
specific constraints, requlatory environments, and digital readiness.

As such, project managers must adopt context-aware strategies when integrating Al tools, tailoring
them to their organizational goals, maturity level, and stakeholder expectations.

Implications for Future Research and Practice

This study contributes to the growing literature on the digital transformation of project
management by emphasizing that Al is not a one-size-fits-all solution, but a flexible toolkit that can
enhance various aspects of the PMBOK framework. The integration of Al should be aligned with clear
project objectives, supported by leadership, and supplemented with training programs that improve
digital literacy among project teams.

Future research should explore:

e The effectiveness of Al in agile vs. traditional project environments.

e Longitudinal studies on Al adoption maturity.

e Ethical frameworks for Al decision-making in high-stakes projects.

Conclusion

This research explored the transformative role of Artificial Intelligence (Al) in project management,
revealing that Al technologies significantly enhance project efficiency, risk management, and decision-
making capabilities across all PMBOK process groups. By automating routine tasks, optimizing resource
use, and providing predictive insights, Al empowers project managers to shift from operational roles to
more strategic, data-driven leadership positions.

The study found that Al applications contribute meaningfully in areas such as scheduling, cost
estimation, performance monitoring, and stakeholder analysis. However, challenges such as data quality,
organizational resistance, and skills gaps persist and may hinder successful adoption if not properly
addressed.

Overall, Al should be viewed not as a replacement for human project managers but as a tool that
augments their capabilities. Effective Al integration depends on organizational readiness, digital
infrastructure, and an ongoing commitment to ethical, context-aware implementation. As the field
evolves, project management will increasingly rely on a collaborative model between human judgment
and machine intelligence.

Future research should further investigate the long-term impacts of Al across different project
environments and explore frameworks for ethical and inclusive Al use in global project settings. As Al
technologies continue to mature, project managers who adapt and evolve alongside them will be better
positioned to deliver successful, sustainable, and innovative outcomes.
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Abstract

A crucial step in software testing is the prioritizing of test cases, which guarantees effective
resource allocation and early problem detection. Conventional approaches frequently depend on
historical data or source code access, which isn't always possible in practical situations. This
research examines how test case creation and prioritization from Turkish-language requirements
may be automated using Large Language Models (LLMs) like GPT, Gemini, Microsoft Copilot and
DeepSeek. The assessment centers on these models' precision, flexibility, and effectiveness in
processing natural language inputs and ranking tests according to risk and criticality. The findings
illustrate trade-offs between accuracy, speed, and contextual knowledge by showing that
although all models attain excellent test coverage, they differ in execution time, fault
identification, and adaptability.

Ozet

Yazilim testinde test vakalarinin énceliklendirilmesi, kaynaklarin etkili bir sekilde tahsis
edilmesini ve sorunlarin erken tespit edilmesini garanti eden kritik bir adimdir. Geleneksel
yaklasimlar genellikle gecmis verilere veya kaynak koduna erisime dayanir, ancak bu, pratik
durumlarda her zaman mumkdin degildir. Bu arastirma, Tirkce dilindeki gereksinimlerden test
vakasi olusturma ve énceliklendirme stireclerinin GPT, Gemini, Microsoft Copilot ve DeepSeek gibi
Blyik Dil Modelleri (LLM'ler) kullanilarak nasil otomatiklestirilebilecegini incelemektedir.
Degerlendirme, bu modellerin dogal dil girdilerini isleme ve testleri risk ve kritiklige gére siralama
konusundaki dogrulugu, esnekligi ve etkinligi lizerine odaklanmaktadir. Bulgular, tim modellerin
mikemmel test kapsamina ulasmasina ragmen, ydritme sdresi, hata tespiti ve uyarlanabilirlik
acisindan farkllklar gostererek dogruluk, hiz ve baglamsal bilgi arasindaki édiinlesimleri ortaya
koymaketadir.

Keywords: Large Language Models (LLMs), Test Case Prioritization, Software Testing,
Automated Test Generation, Natural Language Processing (NLP), GPT, Gemini, Microsoft Copilot,
DeepSeek

Kelimeler: Large Language Models (LLMs), Test Case Prioritization, Software Testing,
Automated Test Generation, Natural Language Processing (NLP), GPT, Gemini, Microsoft Copilot,
DeepSeek

71 INTRODUCTION

In the context of rapid software development, testing remains a key stage that guarantees the
quality and compliance of the system with the set requirements. Prioritization of test cases plays a
central role in this process, allowing efficient allocation of resources and identification of critical errors
at an early stage. However, traditional approaches to prioritization, such as using code coverage or
analyzing changes in source code, have their limitations. They often require access to code or are based
on historical data, which is not always possible in real projects [1], [2].

With the advent of Large Language Models (LLM), such as GPT, Gemini, Microsoft Copilot and
DeepSeek, new opportunities have opened up for automating testing tasks. These models are able to
analyze textual requirements, transform them into structured test cases, and prioritize based on key
aspects such as the criticality of functions and the potential risk of failures [3], [4]. This capability is
particularly advantageous for handling requirements written in natural languages, such as Turkish,
which often lack standardized formats [5]. Despite these promising capabilities, the integration of LLMs
into the testing process raises critical questions. How accurate are these models when converting text
specifications into test cases? Can they effectively prioritize, taking into account the real conditions of
the project? And what limitations should be considered when using them?

The objective of this study is to evaluate the effectiveness of LLMs in generating and prioritizing
test cases from Turkish-language requirements. The evaluation focuses on three LLMs: GPT, Gemini,
Microsoft Copilot and DeepSeek. These models will be assessed based on their ability to:
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e Produce complete and accurate test cases that align with the provided requirements.

e Prioritize test cases effectively, emphasizing critical functionalities and potential fault areas.

e Perform efficiently under conditions that simulate real-world project environments.

To address these goals, the study will explore the following research questions:

RQ1:Are LLMs able to effectively interpret text requirements and convert them into test cases?
RQ2:How good is the prioritization performed by the models compared to traditional approaches?
RQ3:What technical and practical limitations exist when applying LLM in real-world conditions?

2 RELATED STUDIES

Software testing has traditionally placed a strong emphasis on test case prioritization, especially
when time and resources are few. Regression testing, code coverage analysis, and program structure
review are examples of traditional techniques that have been shown to be successful in increasing the
defect detection rate [6]. By identifying high-risk software regions early in the testing process, these
techniques seek to guarantee that essential bugs are fixed first. But they frequently depend on previous
execution data or source code access, which aren't always available, particularly in black-box testing
situations [7].

Natural language processing (NLP) and machine learning technologies have become more potent
instruments for improving test case prioritization as a result of the increasing complexity of
contemporary software systems. When source code is not accessible, machine learning methods have
been used to evaluate test case metadata and natural language descriptions, opening up new options for
prioritizing. By utilizing both structured and unstructured data, these methods enable testers to increase
the effectiveness of prioritizing and fault detection rates [8].

The possibility of automated test case generation and prioritization has increased with the advent
of Large Language Models (LLMs) like GPT, Gemini, Microsoft Copilot and DeepSeek. Textual
requirements may be processed by these models, which can then be turned into actionable test cases and
prioritized according to variables like functional criticality and possible risk. In situations where formal
requirements documentation may be absent, LLMs hold great promise for addressing requirements
written in natural languages, allowing for more consistent and effective testing procedures.

Even with these developments, a number of obstacles still exist. The majority of research on the
use of LLMs in testing procedures has been on English-language requirements, making this a relatively
new field. More research is needed to determine their accuracy and scalability in domain-specific and
non-English contexts, such Turkish. Furthermore, research is ongoing to determine if LLMs can efficiently
select test cases in real-world scenarios while taking project-specific and practical restrictions into
consideration. In order to fully utilize LLMs in software testing, these loopholes must be filled.

Table. 1
Comparative table of testing methods
Criteria Traditional methods ML/RL-based methods LLM-based methods
Moderate - Utilizes High - Capable of end-to-end
Automation Low - Requires significant | automation with training automation in test
level manual intervention data generation
Low - Limited flexibility to | Moderate - Can adapt High - Adaptable to rapidly
Adaptability changing requirements within limited constraints changing requirements
Moderate - Scalable to an
Low - Not suitable for extent but resource- High - Scalable across large
Scalability large-scale systems intensive and complex systems
Efficiency in Moderate - Effective but High - Improved fault High - Potentially enhances

fault detection

time-consuming

detection with ML models

fault detection rates

High - Requires domain

expertise and manual Moderate - Reduces Low - Minimal manual effort
Manual effort testing manual workload required
Testing time Low - Testing process can | Moderate - Reduces testing | High - Significant reduction in
reduction be slow time significantly testing time

Complexity in
implementation

Low - Easier to implement
but lacks advanced
features

High - Requires expertise in
ML/RL techniques

High - Requires advanced
understanding of LLMs
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2.1 Test Case Prioritization

Test Case Prioritization (TCP) is the process of prioritizing test cases according to their execution
order based on a number of variables, including code coverage, execution cost, criticality of functions,
and the possibility of finding faults [9]. Testing is optimized and made more effective with this method,
particularly when time and resources are limited [7].

Key objectives of test case prioritization:

e Farly defect detection. Prioritizing tests with a high likelihood of uncovering defects reduces the
risk of releasing faulty software [10].

e /mproved product quality. TCP facilitates the quick detection of critical issues at earlier testing
stages, ensuring system stability [11].

e Cost reduction. Optimized testing reduces expenses associated with repeated testing and late-
stage bug fixes.

e Efficient time management. Executing the most significant tests first is crucial when time is
limited.

3 PROPOSED WORK

The models chosen for this study reflect a range of architectures and approaches within the LLM
area and provide a comprehensive knowledge of the benefits and drawbacks of each model in test case
prioritization. With its extensive pre-training and general versatility, OpenAl's well-known LLM, GPT, is a
flexible option for a variety of natural language processing workloads. Gemini, created by Google Al, is
anticipated to perform exceptionally well in producing accurate test cases because of its excellent
multilingual skills and fine-tuning for technical documents. When incorporated into development
environments, Microsoft Copilot is especially useful since it can evaluate requirements and code, offering
contextual support and test automation right within software development workflows. Additionally,
DeepSeek, an advanced Al model, brings unique capabilities to the table, such as enhanced contextual
understanding and adaptability, making it a valuable asset for generating and prioritizing test cases with
high precision and efficiency. Its ability to learn and adapt from diverse datasets ensures that it remains
relevant and effective across various testing scenarios [6].

The following LLMs will be evaluated:

ChatGPT: ChatGPT, created by OpenAl, is renowned for its strong grasp of natural language and
capacity to handle a wide range of textual material. It is a good option for creating and ranking test cases
because of its flexibility and context-aware replies [4].

Gemini: Gemini, a newly published model from Google Al, is especially well-suited for examining
Turkish requirements since it has been tuned for multilingual comprehension. Its focus on technical
documentation guarantees accuracy in prioritizing and test creation [12].

Microsoft Copilot: Copilot is a tool built into contemporary integrated development environments
(IDEs) that helps with test case generation and prioritization in real time by utilizing its contextual
knowledge of code and requirements. It offers a distinct advantage for realistic testing situations due to
its smooth connection with development tools [4].

DeepSeek: DeepSeek, an advanced Al model, brings unique capabilities to the evaluation process.
With its enhanced contextual understanding and adaptability, DeepSeek excels in generating and
prioritizing test cases with high precision and efficiency. Its ability to learn from diverse datasets and
adapt to various testing scenarios makes it a valuable addition to the evaluation, particularly in complex
or multilingual environments. DeepSeek's focus on accuracy and relevance ensures that it complements
the strengths of the other models, providing a comprehensive approach to test case prioritization.

3.1 Experimental Process

1. Data preparation: For the experiment, a paper including standards and recommendations-based
requirements and specifications was created in Turkish. The paper outlines the primary features of the
program and contains functional, adaptive, and environmental requirements. These data are relevant
and applicable to LLM models since they have been formatted in compliance with international
standards.

2. Test case generation:Three distinct language models (LLM) - GPT, Gemini, Microsoft Copilot
and DeepSeek - were given access to the produced material. The models' primary responsibility was to:

e Creation of test documentation with test cases that satisfy the document's specifications.

e Tests are ranked according to their significance and applicability to the actualization of system
functioning [1].

3. Test case prioritization: The models must prioritize the test cases that have been
developed, giving special attention to the most important test situations. In order to improve fault
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identification in a testing environment with limited time, the models are evaluated based on how well
they rank tests by relevance [6].

3.2 Evaluation Criteria

The following metrics and criteria were established in order to assess how well large language
model (LLM) models performed in the areas of test case production and prioritization:

e Test coverage

o Definition: Determines the extent to which the test cases produced meet the requirements of the
application. Low test coverage raises the possibility of undiscovered problems since it suggests untested
needs.

o Formula: Test Coverage = (Total number of requirements mapped to test cases / Total number of
requirements) x 100 [5].

o Key metric: Percentage of requirements covered.

e Defect detection rate

o Definition: determines how many flaws were discovered during testing. A more successful test
suite is indicated by a greater defect discovery rate.

o Key metric: Number of defects identified per test run.

e Adaptability to language and complexity

o Definition: Evaluates the ability of models to handle requirements written in Turkish and adapt
to varying levels of complexity in specifications [12].

o Key metrics: Accuracy and completeness of test cases generated from diverse requirements.

e 7ime to test

o Definition: Measures the time required to execute the test suite. Effective test case prioritization
should reduce these metrics while maintaining quality [12].

o Key metrics: Total execution time for test cases.

4 EXPERIMENTS AND DISCUSSION

4.1 Step-by-Step Operation

The experiment was conducted in a systematic manner to ensure consistency and accuracy across
the three LLMs (ChatGPT, Gemini, Microsoft Copilot and DeepSeek). Below is a step-by-step description
of the process:

1. Data preparation:

oA requirements document in Turkish (YAZILIM GEREKSINIM DOKUMANI) was created. This
document included detailed system requirements, covering functional, adaptive, and environmental
specifications.

o The selected paragraph from the document was chosen based on its relevance to the
experiment's objectives, ensuring it provided sufficient detail for the LLMs to generate and prioritize
test cases effectively.

3.1.4. Istasyon Yazilimi ana ekrani asadidaki bilgileri gtsterecek sekilde tasarlanmalidir,
* Aracin 4n ve arka plaka bilgilen
* Firmafsahis sahiplik bilgileri
* Aracg sinify
« Akslaria igili mesafe, aks bagina digen agirlik
* Toplam agqiriik, zin venlen agirlik, toleransh agirhik, fazia agirhk bigilerini
«  Genislik, uzunluk, yokseklik, hiz bilgileri
« On plaka, arka plaka ve genel gorinim resimieri
« Belge bilgileri
« Tartim sonugian {agifik, boyut, belge kontrol bilgilerinin uygun olup olmadigi)
« Onceki gegen araglara ait kayitlar (tarih, on plaka, arka plaka, arag tipi ve ara¢ durumu gibi
bilgileri)
« Hata ve alarmlann gosterildigi panel
Fig. 1 The selected paragraph from the document

2. Model input:

o Each LLM was provided with the same requirements document. The input was structured to
include key details such as test objectives, prerequisites, and expected outcomes.

o The models were instructed to generate test cases and subsequently prioritize them based on
key factors, including criticality, risk of failure, and the potential impact on overall system functionality.

3. Test case generation:


https://www.zotero.org/google-docs/?7wqfRA
https://www.zotero.org/google-docs/?7wqfRA
https://www.zotero.org/google-docs/?7wqfRA
https://www.zotero.org/google-docs/?zfWZkx
https://www.zotero.org/google-docs/?WJWYae
https://www.zotero.org/google-docs/?dUbIYK

XVIII INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 25-26.03.2025

o Each model analyzed the Turkish-language document and generated a total of 14 test cases.
These test cases included:

m TestID
m Test objective
m Prerequisites
m Step-by-step test execution instructions
m Expected results
o The test cases Were compared for completeness and alignment with the requirements.
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Fig. 3 The result of the generated Gemini
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Fig. 5 The result of the generated DeepSeek
4. Prioritization process:
o Models were tasked with ranking the test cases according to their importance. Factors

considered included:

m Criticality

m Risk of failure

m Potential impact on overall system functionality

o The results were categorized into priority levels such as High, Medium, and Low for clarity and
ease of analysis.

5. Output analysis:

o The generated test cases and prioritization results were exported in structured formats for
further analysis.

o The quality of outputs was evaluated based on predefined metrics, including test coverage,
defect detection rate, execution efficiency and adaptability to language.

6. Comparative evaluation:

o Results from all three models were collated and analyzed to identify strengths and
weaknesses in their performance.

4.2 Results

The results of this study highlight the performance of three Large Language Models (LLMs)—
ChatGPT, Gemini, Microsoft Copilot and DeepSeek - in generating and prioritizing test cases from a
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Turkish language requirements document. Each model successfully generated 14 test cases, which were
then prioritized based on criticality, risk of failure, and potential impact on the overall system
functionality.

Test Case 1D | Oneclik Test Case ID | Owcellk Test Case ID | Omncelik | Test Case 1D | Oncetik

Chat GPT Gemim Micresoft Copilot DeepSeck

Fig. 5 Comparison of Test Case Prioritization Across ChatGPT, Gemini, and Microsoft Copilot

Each model ranked the test cases into priority levels—High, Medium, and Low—based on the
specified criteria. The prioritization results for each model are illustrated in Figure 1.

ChatGPT:

ChatGPT prioritized 8 test cases as high, 5 as medium, and 1 as low. While it demonstrated strong
performance in assigning criticality to the most important test cases, its prioritization of medium-
importance tests showed minor inconsistencies.

Execution time: 3 minutes

Key observations: ChatGPT excels in speed and general accuracy but struggles with nuanced
prioritization for complex dependencies.

Gemini:

Gemini assigned high priority to 10 test cases and medium priority to 4. The model performed
exceptionally well in identifying critical functionalities and maintaining a clear distinction between High
and Medium priorities.

Execution time: 3 minutes 35 seconds

Key observations: Gemini is highly precise in technical scenarios and excels in understanding the
requirements, especially in multilingual contexts.

Microsoft Copilot:

Microsoft Copilot categorized 9 test cases as high and 5 as medium. Its strong integration into
software development workflows enabled it to handle scenarios involving system functionality and fault
detection efficiently.

Execution time: 5 minutes 10 seconds

Key observations: Copilot demonstrates a strong contextual understanding of test dependencies
but is less effective when dealing with abstract or non-code-specific test cases.

DeepSeek:

DeepSeek prioritized 7 test cases as high, 6 as medium, and 1 as low. The model demonstrated a
strong ability to balance criticality and context, ensuring that the most essential test cases were
accurately identified while maintaining a logical distribution of medium and low-priority cases.
DeepSeek's prioritization was particularly effective in handling nuanced dependencies and complex
scenarios, thanks to its advanced contextual understanding and adaptability.

Execution time: 2 minutes 30 seconds

Key observations: DeepSeek excels in both speed and precision, offering a balanced approach to
prioritization. Its ability to adapt to complex dependencies and multilingual requirements makes it a
reliable choice for test case prioritization, especially in environments where accuracy and efficiency are
critical.

4.3 Comparative evaluation

Test Coverage

All four models demonstrated a high level of capability by achieving 100% test coverage,
successfully converting all requirements into actionable test cases.

Defect Detection
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e Gemini showcased the highest defect detection efficiency, attributed to its enhanced ability to
understand multilingual inputs and technical documentation.

e ChatGPT and Microsoft Copilot were rated medium in this category, performing effectively but
slightly trailing behind Gemini in complex scenarios.

e DeepSeek demonstrated strong defect detection capabilities, particularly in identifying nuanced
issues and handling multilingual inputs. Its advanced contextual understanding allowed it to detect
defects with high precision, placing it on par with Gemini in many scenarios.

Execution Time

e ChatGPT emerged as the fastest model, completing the task in 3 minutes, showcasing its
strength in quick processing without compromising quality.

e Gemini followed closely at 3 minutes and 35 seconds, striking a balance between speed and
accuracy.

e Microsoft Copilot required 5 minutes and 10 seconds, reflecting its focus on contextual
understanding and integration within development workflows.

e DeepSeek completed the task in 2 minutes 30 seconds, outperforming all other models in speed
while maintaining high accuracy. Its efficient processing makes it ideal for time-sensitive tasks.

Adaptability

e Gemini excelled in handling Turkish-language input and adapting to complex requirements,
making it the most flexible model in this study.

e ChatGPT and Microsoft Copilot performed moderately, delivering satisfactory results but
requiring improvements for better handling of multilingual or domain-specific inputs.

e DeepSeek demonstrated exceptional adaptability, particularly in multilingual and domain-
specific scenarios. Its ability to learn and adapt from diverse datasets allowed it to handle complex
requirements with ease, making it a strong competitor to Gemini in this category.

This analysis highlights the unique strengths of each model, with DeepSeek emerging as a highly
competitive option, particularly in scenarios requiring speed, accuracy, and adaptability.

CONCLUSION

This study shows how Large Language Models (LLMs) may significantly improve software testing
procedures, especially when it comes to prioritizing and creating test cases based on natural language
requirements. Of the models that were assessed, ChatGPT performed exceptionally well in terms of
execution speed and overall accuracy, while Gemini demonstrated greater flexibility and fault detection
skills. Although it struggled with abstract requirements, Microsoft Copilot provided a good contextual
awareness inside development workflows. DeepSeek emerged as a highly competitive model, combining
speed, precision, and adaptability, particularly excelling in handling complex dependencies and
multilingual inputs. Every model attained complete test coverage, demonstrating their ability to
successfully translate requirements into test cases. Notwithstanding their benefits, the study also
identifies drawbacks, including disparities in execution time and differing degrees of adaptability to
intricate interdependence. Subsequent investigations have to concentrate on honing these models for
domain-specific uses and investigating their scalability in other testing environments and languages. This
work underscores the transformative potential of LLMs in advancing automated and efficient testing
practices in software development.
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APPLICATION OF EXPANDER-GENERATOR UNITS FOR ELECTRICITY GENERATION IN GAS

NETWORKS IN UZBEKISTAN
Mukolyants Arsen
Tashkent State Technical University named after Islam Karimov
Ergasheva Dilbar

Tashkent State Technical University named after Islam Karimov

TPUMEHEHWE HA ' A30BbIX CETAX B Y3bEKUCTAHE JJETAHZEP-TEHEPATOPHbIX ATPETATOB
A4 BbIPABOTKW 3JIEKTPOSHEPI N

MykonbsiHY ApceH

TawkeHmckul eocydapcmaeHHbIl mexHuYyeckul yHusepcumem um. M. Kapumosa
Speawesa [junbbap

TawkeHmMcKul 20CyoapcmaeHHbIl mexHudeckul yHusepcumem um. M. Kapumosa

Abstract

One of the directions of energy-efficient technologies in the energy sector is the use of
expansion turbine-generator units (ETGUs) in the Republic of Uzbekistan, which contributes to
electricity generation through the conversion of high-pressure natural gas energy. Despite
numerous scientific studies dedicated to using the excess pressure energy of natural gas for
electricity generation, the issues of developing methods to assess the efficiency of ETGUs at gas
distribution stations and points (GDS) remain insufficiently studied. Based on the exergitic method
of thermodynamic analysis, an assessment was made of the efficiency of replacing throttles with
expansion turbine-generator units in gas distribution systems. The obtained calculations showed
that replacing traditional pressure-reducing devices (throttles) with ETGUs increases the exergitic
efficiency of GDS, confirming the effectiveness of using ETGUs instead of throttles at gas
distribution points.

AHHOMauus
OOHUM U3 HanpassiieHull 3Hep203pPeKMuUBHbIX MexHo/o2Uul B 3HepeemuKke SB/Semcs
UCNOJIb30BaHUe 0emaHoep-eeHepamopHbIx azpeeamos ([IA) 8 Pecnybiuke Y36ekucmas, Komopoe
cnocobcmBsyem eeHepayuu 3/1eKmpo3HepeuuU NpU NpeobpasoBaHuU 3HepauU BbICOKO20 0dB/IeHUS
NPUPOOHO20 2d3d. HecMomps HA MHOMECMBO HAy4YHbIX UCC/Ie00BAHUl, NOCBAWEHHbIX
UCNO/Ib30BAHUK  3Hepauu  U36bImoYyHo20 0assieHuss NPUpPOOHO20 2dsa 0718  BbIpabomKu
3NIeKMpo3Hepaul, BONPOChbl  pazpabomku MemoooB8 OUeHKU 3pdekmusHocmu [AIA  Ha
2azopacnpedenumeribHbIX cmanyusx u nyHkmax (FPrl) ocmaromcsa HedocmamoYHO U3yYeHHbIMU.
Ha ocHoBe 3Kcepeemu4ecko2o Memoodd mepMoOUHAMUYECKO20 aHaau3a bbiaa nposedeHa oyeHKa
appekmuBHOCMU NPUMeHeHUs OemaHoep-2eHepamopHbIX adzpe2amos BmMecmo opoccenell 8
2asopacnpedesnumesibHbIx cucmemax. [1osy4eHHble pacyéms! NOKA3AIU: 3aMeHa MpaoulUOHHbIX
yempolcms noHuxeHuUs dasseHus (Opoccesnell) Ha [I'A no3sossem ysenudums 3Kcepeemudeckull
Kr4 rPrl, ymo nodmsepxdaem 3¢@dekmuBHOCMb UCN0/Ib308aHUsI A Bmecmo opoccenell Ha
2asopacnpedesniumesibHbIX NYHKMAx.

Keywords: fuel-free generated electricity, single-stage expander-generator unit, gas heating,
air-source heat pump systems, vapor-compression heat pump system, environmental safety.

Knrovesbie C/108a: becmonsiusHas Bbipabamsisaemas 2/1eKMPO3HEp2us,
o0HocmyneH4Yamsil  0emaHoep-2eHepamopHbIl  dazpeaam, noodo2pes  2ad3d,  BO30YUIHbIe
MenJIoHACOCHbIe  YCMAHOBKU, — NAPAKOMNPECCUOHHAS  Mensiosdsl HACOCHAs  YCMAHOBKA,
IKos102u4ecKkas 6e3onacHoCms.

BsedeHue

Bbipabamsbisaemasi 0emaroep-2eHepamopbiM azpe2amom ([J[A) snekmpuyeckas MOUJHOCMb
3aBuUCUM OM MAaccoBo20 pacxodd 2asd U e2o NapamempoB Ha Bxode U Bbixode U3 2azopacnpedenumsiHol
cmaryuu (FPC) unu eazopeaynsmopHo2o nyHkma (FPr1). C pocmom memnepamypel 2aza 00 A 3kcepaus
mensia, NodBOOUMO20 K NOMOKY 2d3d, YyBesnuyusaemcs, 4mo cnocobcmayem  yBesudyeHuro
3Kcepeemuyecko2o Kl ycmaHoBKu.
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YBenuyeHue memnepamypbl No0o2pesa 2aza neped mensioHacocHou ycmaxoskol (THY) moxem
YMeHbWUMb KOJIU4eCmBo Heobxoo0umol 37eKkmposHepauu 018 NpuBodd KOMNPECccopd, HO MOXem
npuBeCMU K YMeHbUWEeHU BbIB00d X0/100a 019 nompebumered.

[1apoKoMNpecCcUOHHbIe YCMAHOBKU UMEm MePMOOUHAMUYecKue Npeumyusecmsd U CnOCobHbI
obecnequsame 60/bWUL KO3pGuUUUEHM Noae3Ho2o delicmaus, 4Yem B030YWHbIe Men/IoHACOCHbIe
ycmarosku  [1,2]. Bo30ywHbIe mMensioHacoCHble YCMAHOBKU, B CBOH 04epedb, Mo2ym Obimb
npuBsieKamesibHbIMU NPU 3KCNJlyamayuu 8 mex C/Iy4dsx, Ko20d Hem BO3MOMHOCMU UCNOJb30BAMb
opyaue menJsioHoCuUmesIu uau x1addeeHmal (U 8 0moaieHHbIX patioHax pacnoaoxceHus [PI1 uau MPC).

lpu 8bIbOpe onmumaabHo20 muna THY 0na ucnosnb3osarus 8 A, 8 Pecnybiuke Y3bekucmad

(PY3) Hyx@HO y4umbiBamMb PaAz/iuyHble Gakmopbl, makue Kak mpebosaHus K 3pgekmusHocmu u
SKOHOMUYHOCMU, YCI08US 3KCNJIyamauuu, 00CmynHOCMb MONJUBHBIX U 3Hepeemuyeckux pecypcos,
JKosno2uyeckas besonacHocms u opyeue. Kpome moeo, 8bibop THY Bausem Ha 3¢@ekmusBHOCMb
npouecca 2eHepauuu 31eKmpos3HepauU U Ha 3ampamsl 3HepeuU, 8 MOM Yuc/ie Ha 3ampamal Ha NPUBOO
KOMNpeccopos.
M 3a0a4a 3¢pgpekmusHocmu pabomsl makold YCmaHosKu Moxem bbimb 00CmueHYma moJsbKo B8
pesysibmame KOMNJIeKCHO20 aHasau3a nompebHOCMU B8 3/1eKmposHepauu U nodoepese 2d3d, Bblbopa
ONMUMAsIbHo20 muna u pabomsi THY, a mak e npu 8bi60pe Haubosiee SKOHOMUYHO20 U 3ppeKkmusHo2o
pexcuma pabomai BCex 3/1eMeHmos CUCMeMbl.

lpoBedeHue pacyemos C UCN0JIb30BAHUEM PA3/IUYHbIX paboyux meJs u paziudHbiX munos THY
npedocmassigem cobol Bax#cHbIU wWa2 B8 O00CMUMEHUU MAakcumaabHol 3pgekmusHocmu U
SKOHOMUYHOCMU pabombl YCmMAaHoBKu. Beibop paboye2o mesna Oo/mHeH OCHOBbIBAMbLCA HA €20
MepMOOUHamMu4eckux csolcmaax, doCmynHOCMU, 3Ko02udeckol 6e30nacHoCmu U MexHOI02UYeCKUX
pakmopax.

Bbibop napokomnpeccuoHHoU THY obecnequsaem BO3MOXCHOCMb 00CMUXeHUs boJiee BbICOKO20
Ko3¢puyueHma nosesHo2o 0eldcmaus NO CPABHEHUK C UCNOJIb30BAHUEM BO30YUIHbIX XO/100U/IbHbIX
mawuH. llpu 3mom BbibpaHHoe pabodee mesno 00/HHO 06/1a0amb BbICOKOU 3PPeKkmuBHOCMbIO U
JKoso2uyeckol besonacHocmero. M3 avanusza saumepamypbi [3,4]  BUOHO, 4YmMO UCNOJIb30BAHUE
xnadazeHma R134a (koHOeHcam He  nepeoxnaxcoaemcs) no3sosigem docmudb 6o/iee BbICOKO20
Ko3gpuuyueHma nosesHo2o O0edcmBusi NO  CPABHEHUtO C  UCNOJb30BAHUEM  xjaddaeeHma ¢
nepeoxsaxoeHuem.

Vcnosib3o8aHue nepcnekmusHoz2o xnadazeHma CO: moxem 6bimb bosiee  3Kos02u4ecku
6e3onacHbIM U 3¢pdekmusHbIM 018 0aHHoU mexHosoauu. [lpu 3mom credyem ydumsisames, 4mo CO:
mpebyem b6onee BbICOKUX 0asneHull u memnepamyp 0Ji9 CBOE20 UCNOJIb30BAHUS, 4YMO MOXem
yBe/lu4uUMb 3ampamel Ha 060pyooBaHue.

lpumereHue B030yWHbIX THY moxcem 6bimb npuseKkamesibHbIM NPU YC108UU OMCYMCMBUS
docmynHbIx mensioHocumesield, a Makxe Haoo y4yecmsb, YmMO OMCYMCmBayem njiamad 3d e20
nompebneHue. Kpome moeo, Ucno/ib308aHue BO30YWHbIX THY moxcem 6bimb BaXHbIM B 3K002U4eCKU
YyBCMBUME/IbHbIX 30HAX.

lposedeHue 3KkcnepuMeHmos

Jns  onmumusayuu  pabomsl  YCMAHOBKU — HEObX00uUMO NpoBooumb  OONOJIHUME IbHbIe
UCCIe00BaHUS U aHA/IU3, Y4UMbIBAS BCE MEXHUYeCKUe, SKOHOMUYecKue U 3Kosi02udeckue ¢Gpakmopsi,
ymobbl BbI6pamb onmumasibHbId mun THY u pabo4yee meno, 019 4e2o bbiia Co30aHa Npo2pammad,
uHmepgetic komopol npedcmassieH Ha puc.1 [5]. [pouecchl, npoucxodsuwue 8 KoHmypax THY ¢
Pa3UYHbIMU paboqumu menamu [6], npedcmassieHsl Ha T-S duazpammax (puc.2,3).

[pu nposedeHuU pac4emos bbiiu UCNOJIb308AHbI C/IeO0YHOULUE UCXOOHbIe NAPAMempPbI:

- pacxod mpaHcnopmupyemo2o 2asa (I'PI1 8bicoko2o dasnieHus 8 PY3) G =9,5 ka/c;

- nepenad dasneHull Ha sxode u Bbixode [PI1 0,8/0,2 Mfla, 1,0/0,2 Mlla u 1,2/0,2 MIla;

- anekmpomexaHuyeckud K4 ArA npuHumancs - 0,95 [7].
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@ Mporpamma ananusa oaHoctynedyarors A4 © napokonpeccuoHHei THY

daiin O npozpastie

Hausenoeanue I'PC (TPI): | Hupuuk

HanseHogaHUE HLITIKLL |Humrca—]'

Exodnas mesmnepamypa 1:  |5,00 E| eC
Brlxodnas mesmnepamypa 2: °C

EBxodnoe daanenue 1: 4,00 MPa

1,50 MPa

mvh
e

2300 B

Brixodnoe daenenue 2
Pacxed eaza:

Mnomnocms 203G:

Temnepamypa
OKPURAIILET cpedul:

Tipodonxume Cuncmume

1z

5 I

1 - demandep, 2 - zenepamop,

3 — nodozpesamens, 4 — pedyKmop,

5 — deuzamens, 6 — KOMRPECCOD,

7 — paciuupumens, 8 — mernnoobMeHHLIK,
9 — nacoc, 10 - HHT,

11 - exod 2aza, 12 - enixod zaza.

1 - exoduble napaMempol,
2 — gulxogHBIE NAPAMENPLL,
3 — meMnepamypa oKpysRarellei cpedel.

Havang padomst npdzpeastst

Puc. 1. lhmepdgelic npoepammbi «OnpedenieHue 001U BbipabomaHHoU 31eKmposHepauu Npu
pabome 00HocmyneHYamoao A u NapakomMnpeccuoHHol mensio80U HacocHoU yYCMAaHOBKU)»

T

S

T

5 S

Puc.2. lMpouecchl, npoucxodsauwiue 8 KOHmMype napokomnpeccuoHHol THY, pabomarowell Ha xnadazeHme

R134a, 6e3 nepeoxnaxoeHus (a) u ¢ nepeoxaaxcoeHuem (6) koHoeHcama

S

& S

Puc.3. lMpouecchl, Npoucxodsuwiue 8 KOHMypax NapoKkoMmnpeccuoHHou THY,
pabomaroweli Ha CO; (a), u Bo3dywHou THY (6).

Jlns BTHY npuHUmanuces caedyroujue UCXo0Hble Napamempbi:
- memMnepamypHas pasHUya 8 cucmeme Bo30yx/2as 8 menso0bMeHHUKe cCocmas/isiem

+5°C;
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- memMnepamypHas pasHUUd B8 cucmeme B030yx/2d3 B8 BO30YWHOM mensoobmeHHuke THY
cocmasuna + 12C.
Pe3yibmamai pacdemos npeocmassieHs mabauyax 1-3.
Tabauya 1
Pe3ynibmamsi pacdema 001U 371eKMpo3Hepaul, BbI0asaemol 8 cems, NPU UCNOJIb308AHUU 0J15
noodoepesa 2a3a pas/uyHbIx THY u 0asieHuuU Ha 8Xo0e U BbIX00e CMAaHyuU MexHOI02U4ecKo2o
noHuxceHus dasneHus 0,8/0,2 Mla

Temnepamypa okpyxcaroujell cpeosi, b, °C
HaumeHosaHue Tun THY 0 5 10 15 >4
-22)”;“/’(7:”“” 2030 Ha 5x00e/8b1X00 JI'A, ex(heun) 846,79 | 857,97 | 869,19| 880,45 | 891,75
Temnepamypa 2aza Ha sxooe 8 JIlA, °C 79,46 86,04 | 92,62 | 99,20 | 105,78
MouwiHocms, Bbipabamseisaemas [IA, Ny, KBm - 1845,51]| 1881,01(1916,50,1951,93|1987,32
Temnepamypa 2asa Ha sbixode us JrA, °C -3,16 1,95 7,06 12,17 | 17,27
Zg’yo’”a' Heobxo0umas 0119 nodoepesa 2aa, Qs 1944,15 | 1994,18(2044,852097,212150,21
ﬂ:;‘g’nﬂcm”' nompeb/siemas KoMnpeccopom THY, | o p1340 | 929,57 | 1004,49|1096,87 1223,88| 1469,66
Tlo/1e3Hasi MOWHOCMb YCmaHoBKU Nnosi, KBm Oxiej )Qggsug 975,94 | 876,53 | 819,64| 728,05 | 517,66
019 a1leKkmpo3HepauU, 8bidasaemoli 8 cems, a 0,50 0,47 0,43 0,37 0,26
//l//lo;ué-/ncicmb, nompebasemas Komnpeccopom THY, 47959 | 509,90 | 54439 58552 | 636,29
K
[one3Has mowHocmb yecmaHosku Nnosi, KBm fikco. 1365,92|1371,20(1372,121366,41[1351,04
0/19 31leKmpo3Hepaul, 8bidasaemoli 8 cems, a 0,74 0,73 0,72 0,70 0,68
MowHocmb, Komnpeccopa THY, Nk KBm 2433,02|2490,2412547,86/2607,50|2667,88,
MouyHocmb mypbuHsi THY, Ny KBm BTHY 1294,72 | 1324,26(1353,841384,34|1414,95]
[TonesHass MmowHocme ycmaHosku Nnosi, KBm 707,21 | 715,03 | 722,49| 728,77 | 734,39
o159 anekmposHepauu, 8bidasaemoli 8 cems, a 0,38 0,38 0,38 0,37 0,37
Tabauya 2

Pe3ynibmamsl pac4ema 001U 3/1eKmposHepauU, Bbidasaemol 8 cems, NPU UCNO/Ib308AHUU O/1F
nodoepesa 2a3a pasiuyHbIX THY u 0asneHuu Ha 8Xxo0e U BbIX00e CMAHUUU MEXHOI02UYECKo20
noHuxceHus1 dasnerus 1,0/0,2 Mla
Temnepamypa okpyacaroujeli cpedsl, to.C

HaumeHosaHue Tun THY 0 5 10 115 20
SHManbNuA eaza Ha sxooe/Bbixooe A, 844,46 | 85573 | 867,02 | 87835 | 889,71
hex(hsw) kZD/Ke
Temnepamypa 2aza Ha sxode 8 JiI'A, °C 92,94 | 9983 | 106,71 | 113,60 | 120,47
MouyHocms, sbipabamsisaemas A, Huya KBm - 2170,42| 2212,73(2254,90| 2297,06 | 2339,11
Temnepamypa 2asa Ha sbixode us ArA, °C -4,23 0,93 6,07 11,22 16,35

Tensioma, Heobxodumas 019 N0002pesa 2asd,
Q1, KBm

MouwHocmb, nompebisemas KoMnpeccopom
THY, Nx kBm [IK R134a
[lone3Has MoujHoOCmb YCmMAaHoBKU Npos, KBM bes nepe- | 796,23 | 670,29 | 388,09
\/Tons anekmposHepeul, Bbidasaemoli 8 cems, a |ox/1axcoeHust 0,37 0,30 — i i

628,13 | 667,91 | 713,42 | 768,21 | 836,34

2301,68| 2362,42|2422,95| 2486,23 | 2550,25

1374,19| 1542,44|1866,81| 358,47 | 354,69

MouyHocms, nompebsigemas KoMnNPeccopom
THY, NxkBm

[Tone3Hasi MoWHOCMb YcmaHosKu NnoJi, KBm [IK CO. 1542,29| 1544,82|1541,48| 1528,86| 1502,76
019 2/1eKmpo3Hepaul, Bbidasaemoli 8 cems, a 0,71 0,70 0,68 0,67 0,64
MowHocmb, Komnpeccopa THY, NkkBm 2827,68| 2896,80(2965,31| 3037,47 | 3110,16
MowHocmb mypburbi THY, NrkBm BTHY 1454,91| 1489,23|1525,48| 1558,36| 1594,11
[TonesHasi MowHoOCmMb ycmaHosKu NnoJi, KBm 797,65 | 805,17 | 81507 | 817,95 | 82306

019 3/1eKmposHepaul, 8bidasaemoll 8 cems, a 0,37 0,36 0,36 0,36 0,35
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Tabnuua 3

Pe3ysimamsi pacsema 001U 3/1IeKMpOo3HEpauU, Bbioasaemol 8 Cems, NPU UCNOJIb308AHUU OIS

nodoepesa 2a3a pas/iuyHeix THY u 0asieHuU Ha BX00€ U BbIX00e CMAHUUU MexHO/I02U4ecKo2o
noHuxceHus dasneHus 1,2/0,2 Mla

Temnepamypa okpyacarousel cpeobi, to°C
HaumeHosaHue Tun THY 0 5 10 15 20
SHmanenusa 2asa Ha 8xode/sbixooe [IA, hex 84213 | 85347 | 864,84 876,24 | 887,67
(hebi), KIDH/K2
Temnepamypa 2asa Ha sxooe 8 JilA, °C 103,91 111,07 | 11822 | 125,36 | 132,51
MouwiHocms, Bbipabamsisaemas [A, Hy, KBm - 2439,70 | 2487,80 |2535,82|2583,68|2631,49
Temnepamypa 2asa Ha sbixode u3 ArA, °C -5,30 -0,10 5,08 10,26 15,43
gf”ﬁg’[’r”a Heobxo0umas 0119 nodoepesa 2asq, 2599,86 | 2669,40 | 2740,74| 2812,82| 2886,70
MouwHocmb, nompebsigemas KoMNPeccopom
TH;/” o p peccop MK S134a | 1943,84| - - - -
[Tone3Hass MOWHOCMb YCMAHOBKU Vnos, KBM bes nepe- 495,87 - - - -
v OXJIAHCO0eHUS

019 a1eKkmpo3HepauU, 8bidasaemoli 8 cems, a 0,20 - - - -
MouwHocms, nompebrigemas KoOMNPeccopom 762,70 | 81165 | 86857 | 94205 | 102263
THY, Nx KBm 1K CO»

[lone3Hasi MouyHoCmMb YCMAaHoBKU W, KBM 1677,00| 1676,15|1667,25| 1641,62| 1608,86
019 31leKmpo3Hepaul, 8bidasaemoli 8 cems, a 0,69 0,67 0,66 0,64 0,61
MouyHocmb Komnpeccopa THY, Nx KBm 3157,37 | 3236,113317,29/3398,67| 3482,76
MouyHocmb mypbuHsi THY, Ny KBm BTHY 1581,71| 161892 | 1658,67| 1696,23| 1736,85
[lonesHass MoujHocmb YCmaHoBKU Nags1, KBm 864,05 | 870,62 | 877,20 | 881,24 | 885,58
o159 anekmposHepauu, 8bidasaemoli 8 cems, a 0,35 0,35 0,35 0,34 0,34

AHQAJ1U3 NOJIYHeHHbIX pe3y/Ibmamos

Pe3yibmamal pacyemos 2pagu4ecku npedcmassieHsl Ha puc.4-6.
Ha epacguke, npedcmasieHHOM Ha puc.4, BUOHO, YMO C NOBbILIEHUEM memMnepamypbl U 0asIeHuUs
2a3a Heobxooumo yseauqums memMnepamypy N00o02pesd, Npu 3mom 006UBAACL pABeHCMBA 3HMAbLNUU

2asa Ha sxooe u Bbixooe P[],

Ha puc.5, BuoHo, 4mo pocm Bbipabamsisaemol moujHocmu AFA. Haxooumcs 8 3aBUCUMOCMU
om memnepamypbi N0002peBA 2dza U nepenada 0dssieHuUs Ha Bxode 8 demaHoep.
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TemnepaTtypa rasa Ha BXo/ie CTaHL MK TEXHONOrMYECKOro NOHMKXEHUSA aB/ieHus
== 0,8/0,2MMNa - - 1,0/0,2 MMNa - 1,2/0,2 MNa

Puc.4. BnusHue memnepamypbi nodo2pesa eaza 0o LA

Ha memnepamypy eaza Ha sxooe P[]
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Puc.5. BausHue memnepamypbsi no0o2pesa 2a3a u nepenada oasaeHull Ha sxooe
YCMAaHOBKU HA BbIpabamaeiBaemyro MouHoCcms A

Ha puc.6 BudHo, ymo pocm Bbipabamsisaemol MowHocmu JIA. Haxo0umcs 8 3aB8UCUMOCMU OM
memnepamypbl N0002pesa 2aa u nepenada 0as/ieHuss Ha Bxoode 8 demaxaoep.
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Puc.6. BiusiHue memnepamypbl nodo2pesa 2aza neped A Ha MoujHOCMb
nompebsigemyro Komnpeccopom THY

AHaAU3Upys puc. 6 3ameddaem.

1.[lpu  UCNO/IL30BAHUU  PA3HOMUNHBLIX MeNJIoBbIX HACOCOB MOUJHOCMb,  nompebisemcs
KoMnpeccopamu, pacmem C yBesiudeHuemM memMnepamypsi No0o2pesd 2ad3ad.

2.MakcumanbHas Bbipabamsisaemas MOUWHOCMb obecneyusaemcs MmMensioBbiM HACOCOM C
ucnosib3o8aHuem xaadazeHma R134a.

BbiB0ObI

Takum 06pasom, aHau3 2pagpuxkos u paccyumarHbIX Napamempos 8 mabauyax NoKasbIBaem:

1. Bbipabamseisaemas 371eKmposHepaul, 06pamHo NPONOPUUOHAIbHA POCMY MemMnepamypbi
Hazpesa 2dza u 0ocmuaaem Makcumyma 0718 NapOKOMNPecCoPHbIX YCMAHOBOK [79].

2. Beipabamsisaemasi 3/1eKmposHepaus, 06pamHo NPoNOPUUOHAIbHA MOUWHOCMU, Heobxoo0umol
019 pabomabi THY.

3. Bbipabameisaemas 3/1ekmpo3Hepeua Maaa npu NpUMeHeHUU Bo30yWHbIX THY 01a Haepesa easza
neped [J[A 8 credyroujux duandsoHax memnepamyp:

-80 +100°C npu dasneHusx 0,8/0,2 Mfa,

-90+95°C npu dasnerusix 1,0/0,2 Mfla;

- Becb duanasoH npu dasneHusx 1,2/0,2 Mrla.
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Abstract

This article analyzes the methods and types of depersonalization of data. The problems
arising in the protection of personal and confidential data, as well as algorithms for ensuring their
anonymity, are considered. Examples of attacks on personal data and ways to prevent them are
given. The main methods of depersonalization are considered, including the introduction of
identifiers, changing the composition or semantics, decomposition and mixing of data. The
principles of operation of these methods, their advantages and disadvantages are described.

AHHOMauyus

B OaHHoU cmamee npoBoOUMCS aHasu3 MemoodoB8 U BUOOB 06e3/1uHUBAHUS OAHHBIX.
Paccmampusaromcs  npobsiemMbl,  BO3HUKAOWUe — NpU  3aujume  NepCoHAsIbHbIX U
KOH@UOeHUUAIbHbIX OaHHbIX, A MAKXe an2opummbl obecneyeHus ux aHoHUMHOCMU. [1puseoeHsb]
npuMepbl amak Ha NepCcoHasbHble OaHHbIe U CNnocobbl UX NPedomMBPAUieHUs. PaccMompeHsbl
OCHOBHbIE MemoObl 006e3/1uHUBAHUS, BK/IHOYAS BBeOeHuUe UOeHMUGUKAMopos, U3MeHeHue
cocmasa wiu cemMaHmuku, 0eKOMNO3UUUr U NepemeliusaHue O0aHHbIX. ONnucaHbl NPUHUUNBI
pabomai 0aHHbIX MemMo0O08, UX NPeuMywecmsd U HedoCmamku.

Keywords: depersonalization of data, personal data, anonymity, information protection,
depersonalization algorithms, digital security, mathematical model.

Kntovesbie ci108a: ob6e31u4usaHue 0aHHbIX, NePCOHAsIbHbIE OaHHbIE, AHOHUMHOCMb, 3aujuma
uHgopmMauuu, anzopummsl  obesnuyuBaHus, uugposas 6e3onacHoCmb, MamemMamu4yeckas
Mooesib.

JlaHHble 0 Hac cobuparomcs exedHeBHo, K020a Mbl NPUCOLOUHSEMCS K 0p2aHU3auyusiM, CO6paHuUsam
u/u nonadaem 8 60/IbHULY, uuem npedMmemsi Nepsoll HEObXOOUMOCMU UL BbINOJIHAEM HAWU 0ObIYHbIE
NOBCeOHeBHbIe YNPaXHeHUs. Kou4eCmao 3KCKIH3UBHBIX 3anuced, Ompaxcarouiux puHaHchbl, UHMepecs!
u Oemoecpaguyeckue OaHHble Kax0020 MeCmHO20 MUMmeJis, YBeau4usaemcs C KaxobiM OHeM.
MHo204UCIeHHbIe palioHbl NPedIazarom peaucmpbl HACeIeHUs, KOMOopble BKIYArom 8 cebs IUYHOCMU
Jit00ell Hapsdy € OCHOBHbIMU 0emMo2paduyeckumu OaHHbIMU. ImMa UHGopmauyus, Komopas 4acmo
nyb6Iu4HO pacnpocmMpaHsemcs moxcem b6bimb UCNO/Ib308aHA 0/ CBA3U JuYHOCMeld ¢ NOBMOPHO
udeHmMuUUUUPOBAHHBLIMU OaHHbIMU. O6CMOoSMebCMBA MAK020 pOOA BbI38AJ1U 0COOYH 03a60YEHHOCMb
8 MeouyuHcKol u puHaHcosol obacmsx, 20e pasHbie 0aHHbIe, KOmOopbie NOCMeNeHHO Nepedaromcs 015
pPacnpoCMpaHeHus uau ucciedosaHud, Mo2ym usau 6biiu NOOBEPIeHbl HeNpaBoMepHOMY 06paULeHUD,
YMOo MOXem NPUBECMU K 3/10yNOMpeb/IeHUSIM, MeM CaMbIM YePOXAs YacmHoU Xu3HU rooed.

[pobsiema, Komopas ucciedyemcs 8 0aHHOU 21ase, 3aKH4Yaemcs 8 MoM, KAk 3aWumums OaHHbIE
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om KocCBeHHoU amaku paccMompems aa20pummbl  obesauqusanus [[. YoaneHue YHUKA/IbHbIX
udeHmugukamopos,  Hanpumep, Vims, Id u3z  mabauubl He  Moxem  2apaHMupoBAMb
KOH@uoeHyuanbHocmb.  [loBmopHas udeHmugukayus BO3MOXCHA € UCNOJIb30BAHUEM Habopa
ampubymos u opyeol 6asbl 0aHHbIX, codepxcauwel aHano2udHbit Habop ampubymos. ViHoeda makod
Nnooxo0 Moxem 00NOJIHUMEIbHO PACKPbIMb YHUKA/IbHbIE OAHHbIE O YesoBeKke. Viacmpayus,
usobpaxcarowids amaky, 0emMoHcmpupyemcs ciedyrowum obpazom 8 mabauuax 1 u 2:

Tabauya 1
/JlaHHble 0 nayueHmax 60bHUUbI
Jlama poxcoeHus Mon [uH-k00 bonesHb
27.03.1980 XKeHuwuHa 684578 lenamum
12.04.1988 XKeHuwuHa 684674 Pak
03.08.1991 MyxcyuHa 689643 bonesHb cepoua
18.05.1985 XeHwuHa 684987 YIHmepcmuyuaabHbId yucmum
Tabauya 2
JlarHHble u3 Opyaux UCMOYHUKOB
Vims ZJlama poxcderus llon [uH-K00
Auda 27.03.1980 XKerwuHa 684578
Kamusna 12.04.1988 KeHWuHa 684674
Ackap 03.08.1991 MyatcquHa 689643
Jlapuca 18.05.1985 KeHwuHa 684987

3710yMbILIEHHUK MOXcem Npocmo 0bbeduHumb 0aHHbIE U3 OaHHbIX O NnayueHmMax 60/bHUUbI U
UHgopmMauyuro 018 y4acmus 8 2070Co8aHuU. B mabauue 1, coenacosas makue ampubymel, Kak oama
POXCOeHUS, NOJI U NUH-KOO, 3/10YMbIUIEHHUK MOXem onpedesiums, Ymo Kamusiaa cmpadaem om pakd,
Ymo SBJISeMCS Ype3BbI4aliHO KOHPUOCHYUAIbHBIMU OAHHBIMU, OMHOCAUWUMUCS K Yes108eKY. [10CKO/IbKY
COBEpUWIeHHO 04YeBUOHO, 4YMO COKPbIMUe UMeHU, Homepa menepoHa Uuiu  Opyeux ABHbIX
udeHmugpukamopos He obecnequsaem 6e30NaACHOCMb KOHPUOCHUUAIbHbIX OAHHbIX Y4€/108€Ka, MAKum
obpazom, Ham mpebyromcsi bosee 3¢ppekmusHbie Npouedypbl 019 0oCMuUX@eHUs Hawed ueniu. Takum
06pasom, UCNosb3yss COOMBemMCMBYWUl anreopumm 06e31uquBaHusl OaHHbIX, MOMHO PACKPbIMb
MAKCUMQasibHbIU 06bem 0aHHbIX U 2apaHMUpPOBAMb, YMO KOHGUOHUUAIbHOCMb HU 00HO20 Ye/108eKa He
6ydem nocmasneHa nod Yyepo3y u3-3a onyb/IUKOBAHHbIX OAHHbIX.

B xode oarHHoOU uccredosamenibckol pabomsi 6b110 NOKA3AHO, YMO B8 YC/0BUAX UUGpoBU3AUUU,
Ko20a «0aHHble B Lu®poBol Gpopme» CMAHOBIMCS «K/H0YeBbIM GakmopoM Npou3BoOCMBA BO BCeX
cepax 1t0bol desmesibHoCmuU», 3a0a4a obecnedyeHuss COXPaHHOCMU UuUdpPOoBbIX OAHHbIX CMAHOBUMCS
KpatiHe BaxcHou.

B 0arHHoU enase npedcmasieHa Mamemamu4yeckas Mooesib UUuppoBbIx OaHHbIX. ECmb aneopumms|
no pabome ¢ HUMU.

B pamkax oarHHol ucciedosamesibckol pabombi N00 06e3au4usaHuem 0aHHbIX UMeemcs BBudY
npeocmassieHue NepcoHasIbHbIX U/UIU  KOHPUOEHUUAIbHBIX OdHHbIX B8 BUOE, He NOo3BOJAUEM
BOCCMAHOBUMb KAKYHO-/IUOO UHPOPMAYUIO O Cybbekme NepcoHasIbHbIX OaHHbIX UAU O 3aujuuiaemol
KOH@uOeHyuaabHoU uHgopMayuu.

K 3mol uHgopmayuu moeym bbimb OMHECEHbI KAK NepCOHA/IbHbIEe O0aHHbIE, MAK U KOMMepYecKas
u/1u 20cyoapcmaeHHas madHa.

Hanpumep, npu nepedadye 0aHHbIX U3 UUGdPOoBO20 NPodU/IS 2pax0aHUHA 8 pa3Hble BEOOMCMBA, 8
30dBUCUMOCMU OM KOHKPEemMHo20 bu3Hec-npouecca, He 00/IXHA nepeoasamscs UHGopmauyus o e2o
JIUYeBbIX cyemax, UH@opMayus o MeOUUUHCKUX Kapmax u m. 0. [Ipu nepedaye uHgopmauuu meicoy
xo3aUcmsyrouumu  Cybbekmamu, UuHgopmauyuu, cocmassaowel 6aHKOBCKY, KOMMEPYecKyo U
20Cy0apcmBeHHyro madHy. B nociedHem ciydae, KOHeYHO, eCmb pasHble cpedcmad, 8 MOM YUC/e
npuHyoumesibHbIl docmyn, Co30aHuUe HECKOIbKUX He3aBUCUMBbIX 4enoYyeKk 8 UHGOPMAayUuoHHOU cucmeme
C pasHbiMu npasusamu docmynd. OOHAKO C 02POMHbIM POCMOM UUGPOBbLIX OAHHbLIX BEpPOSMHOCMb
YmeyYKu uHgopmayuu Bopacmaem.

Tem cambiM, BO3HUKAem 3a0adya 0be3/1uduBaHusi NepCoHaIbHbIX OaHHbIX NPU UHGOPMAUUOHHOM
obmeHe, m.e. HeobxoO0UMOCMb peaju3auuu B8 PAMKAXx GYHKUUOHAIA UHGOPMAUUOHHbBIX CUCMeM
HekomopoU ¢pyHKUUU, Komopasa npedcmassieHa 8 ciedyrowel popmyne (1):

frdi - d; (1)

20e di € D — ucxo0Hble yugpposklie 0aHHbIE, CO30aHHbIe B PAMKAX HEKOMOopPoU UHGHOPMAUUOHHOU
cucmemsbl, di’ € D — obe3iuyeHHble NepcoHasIbHble O0aHHble, D MHOMECmBO Uu®dPOBbIX OAHHBIX,
CYWECMBYWUX B PAMKAX UHGPOPMAUUOHHO20 0bMeHa. To2da O0/IHHO CYueCmBOBAMb MHOXECMBO
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mpebosarull T = { NTD: }, onpedesnsiembix 8 HOpMamuBHO-mMexHu4Yeckol dokymeHmauuu (HT/]), komopas
cocmasssem OCHOBY NOJUMUK — UHGPOPMAUUOHHOU b6e3onacHocmu, XpaHeHus u obpabomku
NepCoHAIbHbIX OaHHbIX U M.O. TemM cambiM, NPAsUIa BbINOIHEHUS [ 00/ HbI ONpedesiImbCs B KAX#OOM
KOHKPEMHOM C/1y4ae MHOMECMBOM COOMBEMCMBYHULUX T.

Ewe o00Hol npobremoll as/isemcs onpedesiums Modesib UHpopmauuoHHo2o cocmasa d;, di’, a
makxe aneopumm pabomsi gpyHkuuu f.

B uesiom, ecsiu 20BOpUMb O NOCMAHOBKE 3a0a4yu 06e3/1u4uBaHusi NepCoHAIbHbIX OAHHBLIX, MO
Mamemamuy4eckas NOCMAaHoBKaA 3adadu 06e31u4UBaHUS NEPCOHAIbHbIX OAHHbIX NPU UHGOPMAUUOHHOM
obMeHe 0aHHbIMU MoXcem bbimb CHOPMY/IUPOBAHA B C/1edyrowem sude:

Ymo mbl umeem:

1) MHoxYcecmBo uugposkix 0aHHbIx D = { d; }.

2) MHoxcecmao mpebosaHul bezonacHocmu uHgopmauuu T = { NTDy }, onpedensembix 8 HT/].

Hadmu HyxcHo:

1) Anzopumm peanuzayuu omobpaxceHus: pyHKuuu f: di— di’, di’ € D, npu Komopom ucnosHsIKOMCs
mpebosaHus T.

2) Mamemamuyeckyro modesib cocmasa nepedasaemol uHgopmauuu D = {di}.

s uwmrocmpayuu  0aHHOU  CxemMbl  NOCMAapaemcsl  BU3yad/su3upoBaAmMb  CAMy Cxemy B
coomsemcmBuUU C pUCYHKOM 1.

JlaHHble ObeznuyusaHue HoBbkie 0aHHbIe

PucyHok 1 — Mnnrocmpayus cxembl pyHKUUU

B npouecc nepedadu 00/xHa bbimb 3an0xeHa QyHKYUs «obeznuqusaHus» f. ViHpopmayuoHHas
cucmema (MC) KoHKpemHoU op2aHu3ayuu 00JIXHA peaau308biBamb GYHKUUK 06e3/1uduBaHus OaHHbIX f:
di — d’. BXOOHbIMU OAHHbBIMU GYHKUUU 00/HbI bbimb. Uupposkie 0aHHble di, mpeboBaHusa 3auiumsl
OanHbix T = { NTD( }, onpedenisrousue cocmas «3akpbimbix» (NepCoHAIbHbIX) OaHHbIX B di. [s noucka
NepCOHA/IbHbIX OAHHbLIX MOXem NPUMEHAMbLCS UHMeIeKMYasbHbIl aHaau3 O0aHHbIX, aHdau3, no
KJIt0YeBbIM CJI0BAM, AHAJIU3 COCMABA 0aHHbIX U 0p. KpomMe mo2o, B8 CMpyKkmype MemadaHHbIX di 00/ eH
b6bimb npedycMompeH ampubym «nNepCcoHAsIbHbIe OAHHbIe», KOMOPbIM 00JIHCHbI bbliMb OMMeYeHb!
coomsemcmayroujue 0aHHble. JlaHHbIl ampubym 0o/HeH YCMAaHas/uBaAmMbCa KAk MUHUMYM NpU
CO30aHUU YudpoBbIx OaHHbIX B UCXOOHOU MIC, npu usmeHeHuu T, asBmomMamuyecku.

Bbixo0oM pyHKUUU 06e31u4uBaHus OaHHbIX [ 00/xcHbI bbimb yupposbie O0aHHble di’ He
cooepxaujull NepcoHasbHbIX (3aKpbimbiX) OAHHbIX, BO3MOMHO 3dsepeHHble 3f1. 3asepeHue 31
Heobxo0umo 0715 0asibHelwe20 KOHMPOoIA dymeHmuYHoCmu obesiudeHHbIx 0aHHbIX di’. Xew di’ dosmeH
COXPAHAMbCS BO BHEWHEM U NPUBAMHOM (3KCK/IKO3UBHOM), BO3MOXHO coxpaHeHue 3[1 smecme co
cMapm-KoHmMpakmom 0719 nposepku 31 dj’, 0na obecneveHus Bo3moxcHocmu ayouma s 6yodyuwem. Takxe
8 b6s10Kkax homewaromcs KoMnoHeHms! 31 (cepmugukam omKpbIMO20 K/Yda, WmMAamn BpemMeHU,).

MOXHO OCMAHOBUMbCS HA ACNEKMAx peanau3ayuu NPo2PAaMmMHO20 MOOY/Is, NPEOHA3HAYeHHo20 0151
0b6e3/1uquBaHuUs NePCOHAIbHbIX OAHHBIX.

Cambiti npocmol U 04eBUOHbIU NOOX00 Ybpamb NEpCoHAsIbHbIe OaHHbIe u3 rbo2o Habopa
UHpopmauuu — yoaaums HenocpedcmBeHHO UudeHmuduUUUPYrOWY UHdopmayuro (UmMeHa, gamuiud,
adpeca, Homepa 0oKymeHmoB u m.d.). OOHako makol nNodxod desiaem UHGOPMAayurto MeHee ueHHOU C
MOYKU 3peHus 0asibHelie20 aHaau3d. [ipu 3mom oCmaswadscs UHGopMayus 0ax e ¢ y4emom mo2o, 4mo
OHa He BJISemcsl HenocpedCmBeHHO udeHmupuyupyrouied, Moxem Ucno/ib308amacs 0/ NOBMOopHOU
udeHmMupuKayuu.

MackuposaHue 0aHHbIX - 3Mo Memoo0 CO30aHUs CMPYKMYPHO noxoxcel, Ho HededcmBumesibHoU
Bepcuu 0aHHbIX [OwubKa! MIcmoYHUK CCbUIKU He HalodeH.]. Llesbro npouedypbl S8789emcs 3aujuma
peasibHbIX 0aHHbIX, Ko20a oHU He mpebyromcsa unu He mo2ym bbimb NepedaHbl 8 UCXOOHOM BUOe NO
coobpaxceHusam b6esonacHocmu. Koz20a OaHHble 3aMACKUPOBAHbI, GHOpMam OdaHHbIX OCMAaemcs
HeusMeHHbIM. MeHSIHomcs MOJIbKO UeHHOCMU. JaHHbIe MOXCHO U3MEHSIMb HeCKoJbKUMU cnocobamu,
BKJIH04AS WUGPOBAHUE, NepeMeuIuBaHue CUMBOJIOB U 3aMeHY CUMBOJIOB UJIU CJ10B. He3asucumo om moeo,
Kakol memod BbIOpaH, 3HA4YeHus OO0JIH(HbI Obimb U3MEHeHbl MAakum o0bpasom, 4Ymobbl coenams
HeBO3MOXHbIM BOCCMAHOBJIGHUE UCXOOHbIX OAHHbIX. [100 MackuposaHuem nNoOHUMAemcss Habop
MaHunyIayud HenocpedcmseHHo ¢ udeHmudguyupyrowsel uHpopmayued, cooepxcawiedcss 8 0aHHbIX. B
NpuHUUNe, npsmMble udeHmupukamopbl 00X HbI bbimb yoasneHbl U3 Habopa OAHHbIX, U MAakoe
peoakmupoBsaHue makxe 00NycmuMo, Ymo 2apaHmupyem HeBO3MOXCHOCMb BOCCMAHOB/IEHUS]
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ucxo0Hol UHGOpMayuu, Hanpumep, Nymem 3ameHbl ee C/1y4aliHbIMU 3HAYeHUSMU, C2eHepupOBAHHbIMU B
coomBemcmauU ¢ onpedesieHHbIMU NPABUIamu. [1pu Makom nooxooe 8 3aBUCUMOCMU OM CeMAaHMUKU
0aHHbIe Mo2ym bbimb 3amMeHeHbl N000eIbHbIMU aHAI02amMu. Hanpumep, umeHa sitodell 06bIYHO MOXCHO
3aMeHUMb BbIMbILW/IEHHBIMU UMEHAMU, BbI6PAHHbLIMU C/1y4aliHbiM 06pa3oM U3 3apaHee CoCMagieHHo20
cnucka umeH. Yucraa, makue Kak UHAHCOBbIE NOKA3AMEJIU, MOMHO 3AMeHUMb NPOU3BOJILHO
C2eHepUpPOBAHHBLIMU, HO B MO X BpeMs 3HAYeHUsIMU, 0eldCcmBUMEesIbHbIMU NO CMbICY WU B
coomsemcmBuU C onpedesieHHbIMU NPAsuiamu. Mecma, Ha3saHus 0b6beKmMoB MAakxe 0bbIYHO MOXCHO
pedakmupoBams aHas02uU4HbIM 06pazom. Takue MaHunyauuu ¢ OaHHbIMU OMHOCUMEsIbHO J1e2KO
BbINOJIHIMb CO CMPYKMYPUPOBAHHBLIMU OAHHBIMU.

Jns peanuszauuu 6biau BbI6PAHbI A720PUMMbI, NO3BOJSHOUUE 0b6pabambisams C1edyrouiue
Kame2opuu 0aHHbIX, Komopbie Mo2ym bbimb 3amMeHeHbl Ha PUKMUBHbIE:

— COYeMaHus UMeHU U pamusiuu Yyesao8eKkda;

— COYeMaHus N0YMOoB020 UHOEeKcd, Wmama u 2opood;

— aopecHble CMPOKU, BKIoYaroujue 8 cebst 20poa, yauuy u 0om;

—odamsl;

— aodpeca 3/1ekmpoHHOU NOYMbI;

— C/1y4alHble CMPOKU;

— HOMepa ropuouYecKux uu,

— HoMepa CmpaxosbiX NOJIUCOB,

— uHuyuans! aooed,

— mesiepoHHbIe Homepd.

lpu 06e31u4uUBaHUU KOHKPEMHO20 UMeHU U ¢amuiuu Bblbupaemcs csy4alHoe coYyemaue u3
N0020MoBJIeHHO20 C/108ApPS. Ecau umsa u ¢pamunusg 0be3nuyusanocs paHee, byoym ucnoib308ambCcs mMe
e Camble 3Ha4YeHUsl.

Peaiu308aHHbI an20pumm 2eHepupyem HOBOE MEeCmONOJIOXeHUe Ha OCHOBE CYU,eCmBYHULe20
aopeca.

KonuvecmseHHbIt aHaau3 npouedyp obeznuqusaHus 0aHHbIX

Ecmb MHOXeCmBo as20pUMmMOB peasu3ayuu npouyecca obe3nudusaHus, Ho ¢ 0OmMHOCUME/IbHO
HedasHe20 BpemeHu Obiiu onpedesieHbl Yembipe OCHOBHbIX Memood 06e31u4uBaHus: BBedeHue
UdeHMuUPUKamopos, U3MeHeHUe CoCmasd U/u CeMaHmMuUKU, O0eKoMNo3uuyus U nepemMewiusaHue.
OnucaHue 3mux Memo0doB MOXHO ysudems 8 mabuye 3.

Tabauua 3
Memodbl 0be31u4uBaHuUS NePCOHAIbHbIX OaHHbIX

Memod lpuHyun paboms! CekpemHocmab [pobriembi

Bsederue pynna Tabnuua — Bbibop cocmasa

udeHmugpukamopos | udeHmuduUUUPYrOLUX nepeKpecmHbIxX udeHmuguuupyrowed pynnbi;
ampubymos  3ameHsemcs | CCbiIoK — [eHepayus
abcmpakmHbIM udeHmugpuxkamopa,
udeHmugpukamopom, — Obecney4eHue cs[3uU.
2pynna XPaHUmMCcs B
omoesibHoU mabuye.

ViameHeHue ViameHsierncss  cmpykmypa | Anzopumm — Bbibop cocmasa

cocmasa wiu | (konudecmso, NoJoxeHue, | Modupukauyuu udeHmucuyupyrowel 2pynnbi;

CcemMaHmuKu pasmep nosedl) unu — leHepauus asneopumma
usmeHsemcs 3Ha4yeHue moouukayuu;
UOeHMUPUUUPYHOULUX — ObecneyeHue  cekpemHocmu
ampubymos. an2opummd.

Jlekomno3uyus baza OanHbIX pazdensemcs | Tabauua ceazel — Bbibop cocmasa yacmed;

Ha MHO020 yacmed, — leHepayus cBa3bIBAHUS;
uHopmayus 0 CBA3AX — ObecneveHue CBA3U  Mexdy
XpaHumcs B OmaeﬂbH00 yacmsamu.

mabsuye.

[Tepemewiusarue pynna Aneopumm — Bbibop cocmasa
udeHMUGUUUPYHOULUX nepemeujeHust udeHmuaguuyupyrouseli 2pynnei;
ampubymos — leHepayus aneopumma
nepemeuwjaemcss 8 3dnuck nepemeueHus;
0py2020 4esi08eKa. — ObecneveHue  cekpemHocmu

a/120pUMmMa nepemelieHus..
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W13 daHHoU mabauub! MOXCHO c0esiams BbIB00, YMO:

— Memoobl U0eHMUGUKAmMOopos U 0eKOMNO3UUUU OCHOBAHbLI HA omoeseHuU udeHmudguyupyroused
uHgopmauuu om obesiudeHHbIX 0aHHbIX, NOIMOoMY 018 HUx obwiell npobiemol a8asemca obecneyeHue
CBSA3U pazodesieHHbIX Yacmel B8O Bpems ceaHca pabomsbi. [Ipu 3mom udeHmuuuupyrowds 4acme
HedocmynHa 0719 3/10YyMbIUIeHHUKA BO BPeMSs XPAHeHUs, HO Moxem b6bimb 00CMYNHA BO BPeMs NPOYUX
ceaHcos obpabomku, mo ecms, 8800, BbiB0O. Credyem nooMemums, Ymo C MOYKU 3peHUs peadiusauyuu,
makue an2o0pummbl 3mMux 08YX Memo0oB8 NPUHUUNUAIbHO O4YeHb 671u3Ku, nosmomy odasee 6yoem
pPAccMampuBama Ux COBMeCmHo;

— MemoOb! U3MeHeHUs COCMAsa Uau CeMaHmuKku U nepemMewiusaHuss 0CHOBAHbI HA CKPbIMuu
pacnosioxeHus udeHmucguyupyrouwsed uHpopmayuu 8 Maccuse obesiudeHHbIX 0aHHbIX, No3momy obuiel
npobiemol 019 HUX ABIgemMcs obecneqeHue 6e3onacHoCmu as2o0pumma Bo Bpems cearca pabomel. [pu
3MOM ecmb ONACHOCMb BbIYUC/IEHUS a/l20PUMMA 3/10YMbIULICHHUKOM B JIHoObIX pexcumax pabomsi
nomomy Ymo udeHmuguyupyrowas 4acmse 8asemcs obuwedocmynHod,

— obwel, xomsa u MeHee Kpumu4yHoU 00HoU u3 npobsiem 0718 Bcex 0aHHbIX Memooo8 AB/IAemcs
BbI60p 2pynnbi udeHMu@uUUUpyrouwux ampubymos. [1asHol npuduHold 0aHHOU Npobiembl SB/19emcs
omcymcmaue MemoouKuU KoJiudecmseHHoU oueHKU 3¢dekmuBHocmuU 06e31uquBaHus;

Cnucok iumepamyps!
1. Cmupbenos C.A., CMupHoB A.B. MemoOb! U aneopummebl AHOHUMU3AUUU OaHHBLIX . — M. M30-80
MITY, 2020.
2. WeaHbopucos H.H., isarHosa T.B. Obe3znuqusBaHue nepcoHaabHbIX 0aHHbIX 8 KoMnbromepe / /—
C// MiHpopmauuoHHas 6ezonacHocme. — 202 1. — N23. — C. 45-53.



ISBN

S 9" 789165 " 424135

https://sconferences.com
info@sconferences.com




