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Agricultural sciences

ORGANIZATION OF ECOLOGICAL MONITORING IN RECLAMATED LANDS

S.K.Ibrahimov
X.A.Javadova
Azerbaijan State Oil and Industry University, Azerbaijan, Baku

Abstract

The article is devoted to the issues of organization of reclamation measures and monitoring
in the territories during the ecological restoration of saline and differently saline soils in the terri-
tory of the Republic of Azerbaijan.

The article provides extensive information on the main indicators of monitoring of reclaimed
lands. It is indicated in which directions observations are carried out. Information is provided on
the appropriate criteria for assessing the melioration of lands in the territories intended for im-
provement.

Keywords. Reclamation, salinization, salinity, granulometric composition, ecological resto-
ration, washing.

Introduction.

The amount of irrigated lands considered suitable for agriculture in the territory of the republic is
about 1.426 million hectares. Approximately 664.6 thousand hectares or 33.0% of these areas are saline
lands to one degree or another.

One of such measures is the organization and implementation of monitoring in the appropriated
areas.

Conducting monitoring helps to obtain complete information about the area, its current land rec-
lamation status. Based on this information, a plan of measures for improvement in the appropriated ar-
eas is prepared.

Purpose of the study. Timely identification of changes in the territories, their assessment, forecast-
ing, elimination and timely prevention of negative manifestations and consequences of processes arising
from the impact of the implemented land reclamation measures, efficient use of lands, control over the
effectiveness and activity of land reclamation measures.

The object of the study is irrigated lands suitable for cultivation and winter pastures in the territory
of the republic.

Analysis and discussion.

The land reclamation condition is a system of indicators that affect the productivity of agricultur-
ally designated arable lands and characterize the soil hydrogeological conditions of the territory. It is
determined, determined in the process of monitoring the land reclamation condition of the ameliorated
or meliorated lands, and this control is carried out in accordance with special normative and methodo-
logical materials.

The main indicators of the land reclamation condition of irrigated or meliorated lands are: the
degree of drainage of the territory, the depth of groundwater, the mineral content and chemical compo-
sition of groundwater, the degree of salinization and salinization of soils in the 0-100 cm layer [1].

In accordance with the values of the indicators, it is determined whether the lands are in good,
satisfactory and unsatisfactory condition based on the appropriate classifications.

With the exception of large land reclamation systems that require monitoring of reclaimed or re-
claimed lands to be organized at the regional level, in most cases land reclamation monitoring is at the
local level.

One of the main directions of land reclamation monitoring is ground observations. In land recla-
mation monitoring, a thorough land reclamation system (irrigation, thorough washing, chemical recla-
mation, etc.) is a priority [2].

In the land monitoring system, observations based on regime and operational observation systems
are divided into: base observations characterizing the state of the lands before reclamation (allowing to
distinguish natural negative processes from possible anthropogenic processes); periodic observations
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(periods: month, day, year and more); operational observations determining changes in the state of the
object; emergency (accident) observations characterizing the consequences of emergency situations.

The main criteria for the standard hydro-ameliorative systems included in the monitoring of re-
claimed lands are: regional characteristics of the soil cover and its melioration status; the performance
of hydro-ameliorative systems, the quality of water used for irrigation, the quality of drainage waters;
the type and type of melioration measures [3; 4].

In the monitoring of reclaimed lands, it is important to distinguish natural processes from those
caused by anthropogenic influences.

The main indicators of the properties characterizing the state of the soil and determining its clas-
sification suitability are: granulometric composition, density, structure, skeleton density, aggregate com-
position, humus content, humus layer thickness, hydrolytic acidity, pH, carbonation, porosity, moisture
capacity, water permeability, mineralogical composition, soil-groundwater health, their chemical com-
position, etc.

Finally, summing up the above, it can be said that conducting ecological monitoring in the territo-
ries in accordance with the correct methodologies and in a timely manner creates conditions for deter-
mining the current state of reclamation of the territories under cultivation and thereby preparing a sci-
entifically substantiated plan of measures required to increase soil fertility. This, in turn, has a positive
effect on increasing soil fertility and increasing the productivity of agricultural crops.

The following observations are made on the basis of the main indicators in monitoring reclaimed
lands:

1) The level of humus depletion (dehumusification), erosion (deflation); 2) the water-salt regime of
groundwater (depth of occurrence and chemical composition), soil salinization (general, soda, repeated),
the quality of surface waters, waterlogging or repeated waterlogging, increased soil moisture, flooding,
3) the possibility of soil salinization, 4) the structure of the soil cover; 5) physical condition of the soil (in
simple agro-measuring and major land reclamation measures - irrigation, drying, major washing, chemi-
cal reclamation, etc.); 6) the level of accumulation of pesticides and their metabolites, heavy metals,
chemical and radioactive elements, mineral fertilizers, waste water sediments.

Taking into account the degree of drainage of soils, the depth of groundwater and their minerali-
zation, water supply and the amount of total evaporation, the degree of salinization and salinization of
soils, alkalinity, productivity of cultivated plants and other indicators, the ecological and reclamation
conditions of soils are classified by the AzHveM EIB into good, satisfactory, stable satisfactory and un-
suitable soils [13].

Based on these criteria, it is possible to evaluate reclaimed lands, zone them, and develop a system
of appropriate measures for their reclamation improvement (Table 1).

Table 1
Criteria for the ecological and reclamation conditions of reclaimed lands
Land reclamation status
Indicators Purely Unsatisfactory Unsatisfactory favorable Good
unsatisfactory Unstable Satisfactory
Drainage rate, m?/day/ha <5 5-8 8-15 15-20 > 20
Depth of groundwater from the
ground surface, m
- at the beginning of vegetation 0,5-0 kimi 0,5-1,0 1,0-1,3 1,3-1,5 1,5-20
- during vegetation 1,0-0 kimi 1,0-1,5 1,3-1,8 1,8-2,5 2,5-3,0
- at the end of vegetation 1,50 kimi 1,5-2,0 2,0-2,5 2530 25-3,0
Mineral content of groundwater > 20 15-20 10-15 3-10 <3
Total evaporation to water input >1,0 1,0 0,8-1,0 0,6-0,8 <06
ratio
Drainage flow to water input ratio <0,15 0,15-0,20 0,20-0,25 0,25-0,35 >0,35
Salinity of the upper meter layer by >01 0,1-0,05 0,02-0,05 0,015-0,02 <0015
chlorine, %
Soil salinity limits and salinity by dry Saline Highly saline Moderately Weakly Saline
matter, % So+ 295 So+(1,15-2,95) Salinized Saline <So
So+(0,45-1,15) So+(0,15-0,45)
Salinity limits, relative amount of Salinity, High salinity 25- Medium Weakly Salinity-
absorbed sodium, % >0,35 35 saline saline free< 5
15-22,5 5-15

Alkalinity limits, amount of HCO3 Alkaline, High High Weakly Alkaline-
associated with sodium and <0,180 alkaline alkaline 0,095- alkaline free <
magnesium, % 0,14-0,18 0,140 0,060-0,095 0,060
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Soil reaction, pH value in water Very high High Medium Weak Criteria

suspension >97 alkaline alkaline alkaline 7,0
9,2-9,7 85-9,2 7,0-85

Main crop cotton:

-yield, s/ha 0 3-10 10-18 18-25 25w

-relative yield, % 0 10-40 40-70 70-100 > 100

Analysis of soil, water, plants is carried out in certified analytical laboratories based on approved

methodologies.

The results of reclamation monitoring are presented in the form of an ecological passport, map
materials and a final report in accordance with the standards of technical documents.
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Abstract

Music education plays a significant role in shaping the artistic and aesthetic tastes of young
people. Music, which brings joy to humans, also serves to purify the soul and cultivate refined sen-
sibilities. Aristotle writes about the necessity of music in human life: "Since the Middle Ages, people
have recognized the importance of music and incorporated it into educational curricula.” Accord-
ing to Aristotle, "Just as physical exercise develops the body, music shapes one’s character and
taste. Undoubtedly, harmonious music fosters the development of a sound mind and the ability to
make good judgments.” Abu Nasr Al-Farabi also emphasizes the importance of music in human life:
"Music is divided into theoretical and practical aspects. Practical music, which involves perfor-
mance and practice, is essential for the development of human consciousness. Performing musical
modes on instruments has a profound and positive impact on human psychology."” This article fo-
cuses on examining the historical trajectory of the education systems in Turkey and Azerbaijan, as
well as the development of music education in the modern era. The researcher identifies historical
reforms in the education systems of both fraternal countries, highlighting similarities and differ-
ences in their music curricula across various periods. The ideological similarities and differences
between Turkey and Azerbaijan manifest in science and education, as in all other fields. Until the
modern period, the science and education policies of these two nations—sharing common roots,
language, religion, and moral-spiritual values—have not been thoroughly studied in terms of par-
allels and distinctions in their curriculum content. This article aims to address that gap. It is partic-
ularly important to note that Azerbaijani music is an inseparable part of the broader Turkic cultural
and musical heritage. "Recent studies in musicology on the mutual influences between Azerbaijani
and Turkish musical cultures prove the existence of a multilayered, shared archive between these
two traditions”

Ozet

Miizik egitimi, 6zellikle genclerin sanatsal-estetik zevkinin olusmasinda énemli bir rol oynar.
Insana zevk veren miizik, ayni zamanda insan ruhunun arinmasina ve ince bir zevk sahibi olmasina
hizmet eder.Aristoteles, mizigin insan hayatindaki gerekliligi hakkinda séyle yazar: "Orta Caglar-
dan beri insanlar mizigin 6nemini dikkate alarak onu egitim programina dahil etmislerdir." ' Aris-
toteles'e gore, "beden hareketlerine uygun olarak beden yapisi gelisiyorsa, ayni sekilde miizik de
insanin karakter yapisi ve begenileri zerinde de belirleyici bir rol oynar. Stiphesiz ki, mizik,
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insanda dogru zihin ve iyi degerlendirme yeteneginin gelismesine zemin hazirlar. "Mdzigin insan
hayatindaki 6nemini Ebu Nasr El Farabi de séyle belirtir: "Mlizik teorik ve pratik olarak iki kisma
ayrilir. Pratik muzik, okumak ve icra etmek olup, insanin bilincinin gelismesi icin ¢ok gereklidir.
Muizik aletlerinde makamlari icra etmek, insan psikolojisine olduk¢a biiylik ve olumlu etki gdsterir."
Muizik icrasinin en onemli kismi egitimdir. Mizik egitimi, planlanmis egitim yontemlerinin, miizik
egitimcisi tarafindan belirli yéntemlerle uygulanmasi ile gerceklesir. Bu yéntemler genel-mesleki
ve dzengen mlizik egitimi programlari dahilinde gerceklesmektedir. Sunulan makalede, Tiirkiye ve
Azerbaycan'da egitim sisteminin tarihsel stire¢ ve modern dénemde mdzik egitiminin gelisiminin
arastirilmasina odaklanilmistir. Arastirmaci, Tirkiye ve Azerbaycan'in egitim sisteminde, mdizik
mdfredatinda benzer ve farkli yonleri yansitmak icin her iki kardes llkenin egitim sisteminin tari-
hsel stirecini olusumunu belirleyerek, tiim dénemlerde egitim sisteminde yasanan reformlarin neler
olduguna odaklanmistir. Tlrkiye ve Azerbaycan devletlerinin ideolojik bakis acilarindaki benzerlik
ve farkllik, tim alanlarda oldugu gibi bilim ve egitimde de kendini gostermektedir. Modern déneme
kadar kékd bir, dili bir, dini ve ahlaki-manevi degerleri bir olan Tlirkiye ve Azerbaycan halklarinin
bilim ve egitim politikasi, mdfredat sistemindeki icerik cizgilerinin benzer ve farkli 6zellikleri
arastirilmamis oldugu gézlemlenmektedir. Sunulan makale, bu boslugun giderilmesi bakimindan
6nem tasimaktadir. Burada ozellikle belirtilmelidir ki, Azerbaycan miizigi, genel Turk Kdltdrdindn,
mlizik kdltdrdndn ayrilmaz bir parcasidir. "Son yillarda mdizik biliminde Azerbaycan ve Tiirk miizik
kdltdrlerinin karsilikli iliskilerinin incelenmesine dair arastirmalar, bu iki kiltdr arasinda ¢cok kat-
manli ortak bir arsiv oldugunu kanitlamaktadir."

Keywords: Education system in Turkey, Education system in Azerbaijan, History of education,
Music education.
Anahtar Kelimeler: Tirk egitim sistemi,Azerbaycan egitim sistemi, EGitim, Mlizik egitimi,

Giris

Tlrkiye ve Azerbaycan kiltdrleri arasindaki birlik, karsilikli etkilesim ve siki iliski, ortak tarihi
gecmise, dilin, dinin, kiltdr ve egitimin yakinligina dayanir. Azerbaycan ve Tiirk halklari bir soydan olup,
etnik yakinligin yani sira bu halklarin gelisiminde tarihi-kdltiirel bag ve egitimde yapilan reformlar nemli
rol oynar. Tirkiye-Azerbaycan kdiltdirel iliskilerinin en énemli ve sonuclari daha net gorilen yénlerinden
biri ve belki de birincisi egitimdir. Bu alanda Tiirkiye-Azerbaycan iliskileri biylk bir gelisim dinamizmi ser-
gileyerek bu olumlu dinamizmin sonuglarini egitimin tim alanlarinda gérmek mdmkdndir?.

XX. yazyilin sonu-XXI. ylzyilin baslarinda dinyada yasanan sosyo-politik olaylar, egitimin iceriginin
ve ders kitaplarinin degistirilmesini zorunlu kilmaktadir. TUrkiye ve Azerbaycan'da egitim sisteminin
olusumu uzun bir tarihi strecin sonucudur ve cesitli donemlerde bu alanda bir dizi reform
gerceklestirilmistir. Turkiye ve Azerbaycan'in egitim sisteminin gelisiminde ve ders kitabi politikasinda
ortak yonler bulmak mimkdn olsa da, her ilkenin kendi egitim ve ders kitabi politikasinda benzer ve farkli
yonler mevcuttur. (Hiseynova F., 2007, 158) Tirkiye, Dogu (lkeleri arasinda laik egitim sistemini ben-
imseyen ilk (lkelerden biri oldugu icin bu (lkenin egitim modeli diger (lkeler icin bir érnek teskil ede-
bilmektedir. Milli miizik ve kdltdr tarihinin, sanat alaninda kékli geleneklerinin incelenmesi, bliyiyen
nesilde estetik, duygusal-emosyonel egitimin gliclendirilmesi, genel entelektiiel seviyenin gelisimi,
vetenekli 6grencilerin kesfedilmesi gibi temel taleplerin yerine getirilmesinde mdzik egitimi blyik énem
tasir. Manevi-estetik etkisine, didaktik 6zelligine, vatanseverlik, hiimanizm, dostluk ruhunda egitici etki
glicline gore bu ders blyiik gelistiriciimkanlara sahiptir. Mizik egitimi siirecinde basvurulan cesitli tlirlere
ait érnekler, égrencinin kisiliginin idraki, psikomotor agidan gelisimine, manevi-emosyonel zenginlesme-
sine zemin hazirlar. Miizik egitimi, "sistematik bir sekilde kaydedilen bir veya daha fazla sanat alanini
Gdreten estetik temelli bir editim stireci olup, sanatsal davranis ve kisilikte dedisiklik yapar" (Bozkaya I,
2001) Genel mizik egitimi veren okullarinda mdzik dersinin temel amaci, milli ve insani sanat érnekleri
temelinde 6drencilerde mdizik kdltdrindn olusturulmasi ve gelisimini saglamaktir. Mizik egitimi,
"cocukluk déneminden baslayarak bireylere belirli miizik davranislari kazandirarak bu davranis ve becer-
ileri gelistirme stirecidir."" llkédretim diizeyinde édrencilerin mizik tirlerinin form, tir, dslup ve ifade
araclari, yaratici-estetik faaliyetlerle ilgili (sarki séylemek, dans etmek vb.) en basit ve ilk becerilere sahip
olmalari saglanir, onlarda sanatsal zevk, estetik kdltdir, milli mdizik, ayrica evrensel miizik 6rneklerine ilgi,

"Ugan, 1994, s. 23
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varaticiliga edilim, soyut ve imgesel distince, caliskanlik ve diger nitelikler olusturulur.? Egitim, insanin
davranislarinda olumlu bir sire¢ olup, bu sire¢ bilim, teknoloji ve sanat alanlarini kapsayan bireyler ve
toplumlari sekillendirme ve yonetme amaci tasir. Bu stireg, gelisim ve becerilerin artirilmasina yonelik bir
stirectir’.

Ttirkiye'de Egitim Sisteminin Olusum Stireci

XIX. yizyila kadar Osmanli Devleti'nde meydana gelen siyasi ve Kdltiirel degisikliklerle birlikte
edebiyat, bilim-egitim alaninda da adimlar atilmistir. XIX. Yizyilda dinyada yasanan siyasi ve sosyal
gelismeler, Osmanli Imparatorlugun da modernlesme hareketinin baslamasina neden olur.(Kurt
1,2010,6).Bu dénemde editim sistemi genellikle dini kurumlarin kontroliinde olup, cami ve medreselerde,
sibyan mektepleri, riistiyeler ve idadiler araciligiyla gerceklestiriliyordu. Osmanli déneminde resmi, tek
bir egitim sistemi yoktu ve devlette mizik alaninda da modernlesme yéniinde énemli adimlar atild:.”
Coskunsoy'un (2019), "Osmanli Dénemi [stanbul'da Opera Mekanlari" adli makalesine dayanarak séy-
leyebiliriz ki, Osmanli doneminde Tiirkiye'de miizige ve opera sanatina ilginin yogun oldugu gézlemlen-
mektedir.

1826 yilinda Mizika-i Himayun adli Avrupa mdzik sistemine dayanan askeri mizik okulu kurularak,
burada ilk kez Bati miizigi 6gretilmeye basland. Tiirkiye'de ilk ders kitaplarinin yayinlanmasi da Osmanli
ddneminde gerceklestirilmis ve "Tirk Musikisi ve Usali" eserini ilk bilimsel eser olarak degerlendirmek
mimkdndir. (Fadeyev [.L. 1993, 73) 1914 yilinda Tiirkiye'de "Dariilbedayi" adli konservatuvar acilmis ve
Unld besteci Vezir Ziya Pasa bu okula liderlik etmistir. Avrupa ve Turk klasik mdziginin ayri ayri 6gretildigi
bu kurumda Rauf Yekta Bey gibi bu dénemin inli mizik adami da ders vermistir.> "Tlirkiye'de muzik
egitimine verilen 6nem ve muzik egitiminin gelistirilmesi, '‘Cumhuriyet Dénemi Kdltdirel Gelisim Hareketi'
ile daha da adirlik kazanmakla birlikte, bu alandaki girisimler Osmanli imparatorludu'nun son dénemler-
ine ve ézellikle 1839 yili Tanzimat Fermani ile baslayan yenilesme hareketlerine dayanir.®”

Daha sonra Atatirk ve kahraman Turk milleti Kurtulus Savasi'ni zaferle sonuglandirarak, Tlrkiye
Cumbhuriyeti Devletini kurdu ve bununla llkenin tim alanlarinda gelisime dogru yeni reformlar yapildi
(Kurt ,2010,6).1923-1940 yillarinda Atatiirk'in fikirleri tiim alanlarda oldudu gibi editim alaninda da
kendini gésterir ve egitim onun politikasinda her zaman dikkat merkezinde durur. O, Maarif Kongresi'ni
ve Heyet-i llmiye adi altinda bilim kurumlarini toplayarak, ilkégretim programlari, ilk, orta ve lise editim
asamalari, ders kitaplarinin kalitesinin artirilmasi, 6gretim ve egitimin kurulmasi gibi giincel konulara
dikkat cekerek, bu alanlarin olusumu ve gelisimi icin gerekli kararlar alinmistir (Kurt [.,2010,7).

Ttrkiye Cumhuriyeti'nin politikasinin 6nemli hedeflerinden biri de "Avrupa kiltiriine uyumlu bir
yasam tarzi yaratmak" olmustur. Bunun icin bir dizi yasa maddesi kabul edilmis ve bu yasa tasarilarinda
muzik kdltdrd ve mizik egitiminin gelisim yénind de belirleyen maddeler yer almistir.” Dénemin en
oénemli olaylarindan biri, Arap alfabesinin kaldirilarak Latin harfli yeni Tiirk alfabesinin kabul edilmesiyle
okuma yazma bilmeyenlerin sayisi azaltildr ve milli, modern egitim taleplerine uygun ders kitaplari yayin-
land). Bati sistemi temelinde hazirlanan "Miizik Ogretimi" adli ilk ders kitabi, miizik egitimi alaninda
énemli bir bilimsel kaynak rolii oynadi. (Fadeyev L. 1993, 58).

1990 Yilindan itibaren Giiniimiize Kadar Tiirkiye'de Editim Sisteminin Gelisim Asamalari

1990 yilindan itibaren Tirkiye'nin egitim sisteminde bir dizi kokli reform gerceklestirilerek
teknolojinin entegrasyonu ve uluslararas! standartlara uyum temel faktér olarak alinmistir. Strekli
gelisen yeni teknolojiler doneminde toplumun yeniliklere uyum saglayabilmesi degisikleri kaginilmaz kilar
ve egitim alaninin stirekli sekillenmesi toplumun ddstince tarzinin gelisimi yéniinde gerceklestirilir'.

Genel egitim okullarinin miizik derslerinde programlara Osmanli kdiltdrd, Tirk halk mdzigi ve milli
mlizik aletlerinin égretimi ile ilgili konular eklenmistir. Mlizik yetenegi olan yetenekli égrencilerin
kesfedilmesi icin mizik yarismalari, misabakalar, koro konserleri ve ansamble festivalleri diizenlenmistir.
23 Nisan Cocuk Bayrami, 19 Mayis Genglik ve Spor Bayrami gibi resmi etkinliklerde okul korosu ve
orkestra gruplarinin katilimi égrencilerin miizik sanatina ilgisini daha da artirdigi gibi onlarin estetik zev-
kini sekillendirmistir. Ayni zamanda, 6gretmenlerin daha da bilgilenmesi egitimin kalitesini ve verim-
liligini artirarak, MEB tarafindan dlizenlenen egitim programlarinda miizik 6gretmenlerine dijital kaynak-
lardan yararlanma metodolojisi teknolojik yeniliklere uyum saglamada 6nemli rol oynamistir. Tirkiye'nin

2 Ozturhan, 2022, s. 45

3 Asgarov, 2017, s. 16

4 ®adees, 1993,s. 73

> Asgarov, 2017, s. 24

¢ Ozer & Onuray Edilmez, 2017
7 Asgarov, 2017, s. 24
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bircok egitim kurumu Ttrk cumhuriyetlerinin ilgili kurumlari ile karsilikli is birligi protokolleriimzalayarak,
egitimin gelisimi icin énemli ortak projeler gerceklestirmistir. (Memmadli N. 2005, 125)

Genel egitim okullarinda égrencilerin nota bilgisini artirmak icin onlara teorik bilgiler vermek, T-
rkiye ve diinya mizik kaltdrdnd tanitmak icin yeni dersler 6gretim programina dahil edilir. Pratik calisma-
lar araciligiyla ses ve ritim duygusunun gelisimi saglanarak, mdizik bestelemek ve icra etmek gibi
aliskanliklar kazandirilmistir. Geleneksel mdizigin resmi genel mizik egitimindeki yeri ve 6nemi hakkinda
daha fazla bilgi sahibi, dengeli ve empatik olarak, temel yasamlasma, 6z itibariyle millilestirme, formla
anlasma, hacimle ézgirlik, 6gretim yéntemlerinde modernlik yéntemleri uyguland. (Ugcan A., 1992, 5.53-
83)

Genel mlizik egitiminde yetenek gdz oninde bulundurulmadan herkesin egitim almasi
hedeflenirken, profesyonel miizik egitiminde egitim alacak kisilerin belirli bir dlizeyde mlizik yetenegine
sahip olmalari bir sart olarak talep edilir’?. 2000°li yillarin ortalarindan itibaren genel egitim okullarinda
mdizik derslerinde bilgisayar programlari dijital mdzik platformlari ve interaktif tahtalardan
yararlanmaya genis yer verilerek, bu araclarla dersler daha ilgin¢ ve kapsamli bir sekilde diizenlenir.(
Miizik dersi, Odretim programi, 2018).Ayni yillarda editimde teknoloji ve kalitenin artirilmasi, mdfredat
sisteminin olusturulmasi ve onun modern egitim yéntemlerine uyum saglamasi yéninde énemli adimlar
atilarak, muzik egitimi mdfredati ¢esitli yenilikler ve reformlarla gelistirilir. Miizik derslerinin icerigi ye-
nilenerek, modern dgretim yéntemleri uygulanir ve teknolojilerden yararlanmaya éncelik verilir. Mdzik
alaninda yapilandirmaci pedagoji temelinde yeni égretim programi hazirlanarak, égrencilerin aktif
katilimina, yaraticilik yeteneklerinin gelisimine dncelik verilir. Yiiksek kaliteli egitimin kazanilmasi icin
okullarda bilgisayar laboratuvarlari ve djjital ekipmanlar kurulur.( Miizik dersi, Odretim programi,2018).

2003 yilinda genel egitim okullarinda bircok derste, miizik derslerinde modern egitim teknolojileri
uygulanarak, dersin daha verimli ve kaliteli 6gretimi saglanir. Egitim, bireylerin dogumundan baslayarak
yasam boyu devam eden bir kavramdir (Cecen, 2019: 5). insanlarin editimi yasam boyu devam ettidi icin,
egitimi tanimlarken ayrintil bir sekilde tanimlamak gerekir. Egitim kavraminin formal ve informal egitim
olarak tanimlanmasi ile, 2005 yilinda Tiirkiye'nin egitim politikasinda yeni miifredat sistemi uygulanarak,
vapilandirmaci egitim sistemi temel ilkelerine dayanir ve dgrencilerin aktif katilimini tesvik eder. Yeni
mdfredatin kurallarina gére 6nceki geleneksel ezberlemeye dayali egitim modelinden vazgecilerek,
vapilandirmaciliga dayalr yeni mdiifredat uygulanmistir. Diger derslerde oldugu gibi Miizik derslerinde de
ogrencilerin aktif dgrenme sdirecine katilimi artirilmistir. Dersler arasi iliskiler gliclendirilerek, uygulamals
bilgilere éncelik verilmis, Modern dil 6gretim yontemleri uygulanarak, dinleme, konusma ve yazma becer-
ileri gelistirilmistir. Ayrica, mizik ve sanat alanlarinda ek kurslar ve ders disi etkinlikler genisletilerek,
ogrencilerin psikolojik sagligini korumak icin okul psikologlari ve sosyal hizmetler bélimleri geclendirildi?.

Ttrkiye'nin Mizik mdfredatina uygun olarak olusturulmus mdzik egitimi sisteminde dgrencilere
temel dedil, miizik sanatinin genel yasalari hakkinda bilgilerin verilmesi hedeflenir.( Miizik dersi Odretim
programi, 2018,7). 2010 yilindan itibaren genel egitim okullarinda "4+4+4" sistemi uygulanmasi, sinif
odalarinin akilli tahtalar ve tabletlerle donatilmasi égrencilerin entelektiiel seviyesini daha da artirmistir.
Tim bu girisimler sonucunda egitim alanlar internet teknolojilerini daha hizli kavramaya basladilar ki, bu
da onlara ders konularinda yaratici olma imkani sagladi. (Ttrkiye Cumhuriyeti'nin Egitim Sistemleri,
2018).

Tirkiye'de ders kitaplarinin hazirlanmasi ve yayinlanmasi Milli Egitim Bakanligi tarafindan
gerceklestirilir. Ders kitaplari, modern egitim standartlarina uygun olarak hazirlanmakla égrencilerin
bilgi ve becerilerini gelistirmeye yénelmistir. Yeni ders kitaplarinda bilimin gelisimi, ayrica milli ve evrensel
dederlerin korunmasi hedef alinarak, ders kitaplarinin icerik kalitesi, egitimin gelisiminde énemli bir fak-
tér olarak kabul edilmistir. (Miizik dersi Odretim programi, 2018) Ttirkiye'de ders kitabi politikasi, editim
sisteminin temel bilesenlerinden biri olup, egitim kalitesinin artirilmasi hedefini gider. Tiirkiye mevcut
gelenekleri stirdirmekle birlikte ders kitabi politikasinda yeni reformlar da gerceklestirir. Ornedin,
"Mizik" ders kitaplarinin hazirlanmasi icin 1 yil 6nceden duyuru yapilir ve ders kitaplari Sura'nin gériisiine
sunularak, Sura dyelerinin karari bakanin onayindan sonra ydrdrlige girer. (Yildirrm A., 2010, 110) Tirki-
ve'nin genel egitim okullarinda Mizik ders kitaplari 6grencilerin bir birey olarak yetismesi, onlarin vatan-
sever ruhla buyimesi ve miizik becerilerinin olusmasi icin tdm bilgileri kapsar. V.P.Bespalko'nun sézlerine
gére "*Kompleks modeli gibi ders kitabi kendinde 4 elementi yansitir: egitimin amaci, egitimin icerik
ifadesi, didaktik ilkelerin secimi ve hazirlanmasi, egitimin belirli organizasyonel formlara yénelmesi ve
onlarin pratikte yansimasi*". (Bespalko V. 2007, 150)

Azerbaycan'da Egitim Sisteminin Olusumu ve Gelisim Stireci
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Azerbaycan'da egitim sistemi zengin tarihi ve gelisim asamalarina sahip olup, ilk okullarin ortaya
¢ikist yeni cagin baslarina denk gelir.® Milattan sonra lll. yiizyildan itibaren Azerbaycan'da ders kitabi poli-
tikasi mevcut olmus, VII-VIII. yizyillarda ise mikemmel olmasa da belirli bir sistem haline gelmistir. Uzun
stire okul ve medreselerimizde ders kitabr olarak kullanilan "Glliistan"”, "Cameyi-Abbas”, "Tarixi-Nadir"
ders kitaplari bizim disind(igimdz anlamda ders kitabi olmamistir. (Hiseynova A., 2015, 22) Azer-
baycan'in tarihi destanlari olan "Dede Korkut" ve "Kéroglu" destanlarindan halkin mdzik sanatina blyiik
ilgisini gérmek mumkdnddr.® XVI-XVIIL. yizyillarda Azerbaycan editiminde millilesmeye dogru egilimler
ortaya cikmistir. XIX. yizyiin sonu, XX. ylzyiin baslarinda Avrupa tipi egitim sistemine uygun yeni
okullarin ortaya cikist ilk ders kitaplarinin olusumuna yol acmistir. icerik ve anlam bakimindan cocuklarin
yas ve bilgi seviyesine uygun olmayan bu ders kitaplarinda daha cok ezbercilige éncelik verilirdi.
(Hiseynova A., 2015, 83)

Sowyetler Déneminde Azerbaycan'da Egitim Alanindaki Yenilikler

Sovyet doneminde egitim sistemi merkezilestirilmis ve ideolojik yonli olup, bu dénemde yayinlanan
egitim programlari énceki yillarin programlari ile aynilik gésterir. Bu dénemde Rusya isgaline maruz kalan
Azerbaycan'da da bir¢ok alanda oldugu gibi bilim ve egitimde de yenilikler gerceklestirildi.’®

1941 yilinda besteci [.K. Abdullayev tarafindan hazirlanan programda miizik teorisi, nota bilgisi ve
mdzik edebiyati gibi boldmler yer almistir. Bu programin temelinde besteci Adil Geray tarafindan hazir-
lanan "Mlizik ve Sarki" programinda, 6grencinin bilgi, beceri ve mlizik yetenegini daha da gelistirmek icin
bir dizi yéntem énerilerek, dgrencilerin estetik bakislarini mizik faaliyeti stirecinde sekillendirmesi tavsiye
edilmistir. (Hiseynova A., 2015, 72)

Strekli yenilenen ve gelistirilen programlar, egitimin gelisim sttunlarini mikemmellestirerek,
mdzik adamlarini disdnd(irdr ve onlari gelecek nesillerimizi daha bilgili, daha zevkli gérmek arzusu cesitli
girisimlerin ortaya ¢ikmasina yol agar.

1962 yilinda (inld mdzisyen ve egitimci N.S. Melikmemedov tarafindan hazirlanan "Sarki"” programi,
daha yeni ve uygun yéntemlerle kapsanarak, "Mlizik" dersinin égretim stirecinde sarki 6grenme ve mlizik
eserleriyle tanisma gibi asamalara ayrilmistir. (Hlseynova A., 2015, 93) Sonraki yillarda "Maarif" yayinevi
tarafindan N.S. Melikmemedov, S.3. Quliyev, S.M. dlesgarov tarafindan 2, 3, 4. siniflar icin "Mlizik" ders
kitaplari basilarak, bu ders kitaplari 6grencilerin miizik egitimi alaninda énemli bir rol oynadi. (Hiiseynova
A, 2015, 7) N. Melikmemedov, 1969 yilinda yayinladigi "Genel Egitim Okullarinda Miizik Odretiminin
Metodolojisi" adli metodik kitabinda, mdizigin hem askeri hem de vatanseverlik egitimi stirecindeki
6nemini su sekilde ifade eder: "*Antik Yunanistan'da kéleci toplumun ilk egitim kurumlari olan Sparta ve
Atina okullarinda koélelerin cocuklarina mlizik ve dans da &gretilir, askeri egitim mdizikle destekleni-
yordu*" (Melikmemedov N.S., 1969, 28).

Bagimsizlik Yillarinda Azerbaycan Egitiminde Yasanan Gelismeler

1991 yiinda bagimsizlik kazanildiktan sonra, Azerbaycan'da egitim alaninda kokli reformlar
gerceklestirilmeye baslandi ve kabul edilen Egitim Kanunu ile egitim alaninda hukuki bir temel olustu-
ruldu. Sovyet egitim sisteminden milli egitim sistemine gecisle birlikte okullarda milli-manevi dederlerin
ve Azerbaycan ideolojisinin yayginlastirilmasi gliclendirildi ve Latin alfabesinin kullanilmaya
baslanmasiyla ders kitaplari kademeli olarak yenilendi. (Melikmemedov N.S., 1969, 28).

Azerbaycan Cumhuriyeti bagimsizligini kazandiktan sonra, onun egemenligini ilk taniyan kardes
Tirkiye Cumhuriyeti olmustur. Bagimsizligin gliclendirilmesi, Azerbaycan'in ekonomik gdictiniin artiril-
masi ve uluslararasi arenada siyasi iliskilerin kurulmasi icin givenilir ortaklarin destegine blylk ihtiya¢
duyuldugu bir donemde Azerbaycan, bu destedi Tiirkiye Cumhuriyeti'nden almis ve iki kardes (ilke arasin-
daki iliskiler daha hizli bir sekilde gelismeye baslamistir. Bir millet, iki devlet olan Azerbaycan ve Tiirkiye
arasindaki is birligi tim alanlari kapsiyordu. Kendi sirasinda, iki kardes (lke arasindaki is birligin sadece
siyasi ve ekonomik degil, ayni zamanda kdiltir, bilim ve egitim alanlarinda da yeni dénemin gereklilikler-
ine uygun olarak daha da gelistirilmesi icin gerekli adimlar atilmaya basland. (Hlseynova F., 2007, 80)

1992 yilinda Tirkiye ile Azerbaycan arasinda bir anlasma imzalanarak, Azerbaycan egitiminin
gelisiminde yeniimkanlar acildi, ayni zamanda Miizik ders kitaplarinin daha kapsamli ve zengin bir sekilde
sunulmasina zemin hazirland (Hiseynova F., 2007, 83). Anlasmanin sonucu olarak, 1997, 1998, 2003
villarinda basilan "Mlizik" ders kitaplarinda bilgilerin 6ziimsenmesi ve beceri-aliskanliklarin kazandiril-
masi mizik materyalleri temelinde gerceklestirildi, egitim asamalarinda reformlar yapildi, okullarin
maddi-teknik altyapisi giiclendirilerek, yeni égretim programlari ve miifredatlar uyguland..

2000-2020 Yillarinda Azerbaycan Egitim Sistemindeki Reformlar

8 Asgarov, 2017, s. 10
¢ Asgarov, 2017, s. 11
10 Ozturhan, 2022, s. 45
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XXI. yizyilda "Mizik" mdfredatina uygun olarak olusturulan mdzik egitiminde, dgrencilere miizik
sanat! hakkinda daha kapsaml bilgilerin verilmesi hedeflenmistir. Mdfredat reformlari ve yeni egitim
standartlarinin uygulanmasiyla genel egitim konsepti onayini bulmus, égrenci merkezli egitim modeline
gecis yapilarak, ders mdfredatlari yenilenmistir. (Emre lhan, 2025, 5) Modern dénemde Azerbaycan
genel egitim okullarinda mdizik 6gretimi, milli mdifredatin bir parcasi olarak, égrencilerin mizik bilgilerini
artirmak, estetik zevklerini sekillendirmek ve milli mizik mirasimizi onlara asilamakla gelecek nesil-
lerimizi vatansever bir ruhla yetistirmeyi amaclamaktadir. Milli mdzik ve kdltir tarihimizin, sanat
alaninda kokli geleneklerimizin incelenmesi, bliylyen nesilde estetik, duygusal-emosyonel egitimin
gliclendirilmesi, genel entelektiiel seviyenin gelisimi, yetenekli dgrencilerin kesfedilmesi gibi temel talep-
lerin yerine getirilmesinde muizik egitimi biylk énem tasir. Manevi-estetik etkisine, didaktik ézelligine,
vatanseverlik, hiimanizm, dostluk ruhunda egitici etki gliciine gére bu ders biyik gelistirici imkanlara
sahiptir. Mizik egitimi stirecinde basvurulan cesitli tdrlere ait érnekler, 6grencinin kisiliginin idraki, psiko-
motor acidan gelisimine, manevi-emosyonel acidan zenginlesmesine zemin hazirlar. Genel egitim
okullarinda mtizik dersinin temel amaci, milli ve insani sanat érnekleri temelinde dgrencilerde mlizik
kdltdrdndn olusturulmasi ve gelisimini saglamaktir.

Alman besteci Carl Orff, "égrencilerin yaraticiiginin gelisimi icin mdzik egitimi" sistemini
gelistirmistir. Carl Orff, kendi muzik pedagojik konseptini olusturarak bunu éncelikle mdizik egitimi
alaninda cocuklarla ¢calisan 6gretmenlere yénelik hazirlamistir (Jilin V.A., 2008, 65). Mlzik dersi
mdfredati, Azerbaycan Cumhuriyeti'nin Milli M(ifredatr temelinde hazirlanmis ve modern egitim yéntem-
lerine uyarlanmustir. Odrenci merkezlilik, sonuc odakllik, sistemlilik ve entegratiflik gibi ilkelere dayanan
bu mifredat, 6grencilerin 6grenme basarilarini diizenli olarak degerlendirmeyi, onlarin gelisiminin izlen-
mesini éngérir, égrencilere miizik egitimi alaninda giinlik hayatta gerekli olan becerilerin kazandiril-
masinin gerekliligini sart kosar.”” **Azerbaycan Cumhuriyeti'nde Genel Egitim Milli Mdifredati. Bakd,
Egitim, 2006, 5.5.%*

Modern Dénem Azerbaycan Egitim Sisteminde Yapilan Reformlar

Modern dénemde Azerbaycan'da egitim sistemi, modern gerekliliklere uygun olarak gelismekte,
uluslararasi standartlara uyum saglamakta ve égrencilerin bireysel gelisimine odaklanmaktadir. Azer-
baycan genel egitim okullarinin "Mdizik" ders kitaplari, égretim araclarinin hazirlanmasina yénelik ger-
eklilikler, &gretim materyalinin planlanmasi, édgretim yontemlerinin belirlenmesi ve &gretmenin
hazirliginin gerceklestirilmesi icin uygun talimatlar seklinde hazirlanmis kurallar temelinde yazilmistir.

Odrencilerin miizik alaninda temel bilgi, beceri ve aliskanliklara sahip olmalari amaciyla ders kita-
plarinda cesitli karakterde konular resimler araciligiyla sunulmustur. Estonyali bilim adami J. Mikk séyle
demistir: "*Ders kitabinin temel islevi, 6grencileri bilgi edinmeye tesvik etmektir=" (Mikk J. 2000).

Ders kitaplarinda sarkilarin, danslarin ve enstriimantal parcalarin icerigi "sartli resimler"de ken-
dini gostermistir. Bunun yani sira, sarkilarin kita ve nakaratlarinin icerigi 6grenciler tarafindan daha kolay
anlasilsin ve 6zim sensin diye onlarin icerigi ayri ayri resimlerde verilmistir. Ders kitaplarinda mdizik bilg-
ileri, dersin iceriginin bir unsuru olarak yer alir. Genel olarak, egitimin iceriginin belirlenmesinde hangi
mdzik bilgilerinin temel, hangilerinin ézel oldugunu séylemek o kadar da kolay dedildir. Ders kitaplarinda
sarki séyleme, mlizik eseri dinleme, imaj tasviri, mizik aletlerinde ¢calma, dans elementleri, orkestra sefligi
hareketleri ve ritmik calismalar gibi faaliyet tiirleri, 6grencilerin yas seviyesi, algilama yetenedi, ilgi ve
ihtiyaclarini dikkate alarak onlarin yaratici disiincesinin gelisimine hizmet eder. Sunulan eserlerin bes-
tecilerinin portreleri ve sarkilarinin metinleri yerlestirilmistir. Mlzik repertuarina kolay éziimsenen ve
égrencilerin yas seviyesine uygun térensel, hiizinld, neseli karakterde mtizik érnekleri dahil edilmistir.’?

Tiirkiye ve Azerbaycan Egitim Sisteminde Benzer ve Farkli Yonler

Kdltdirlerimiz arasindaki tarihi ve kiltdrel-manevi baglarin yeni diisiince zemininde incelenmesi ve
arastirilmasi, halkimizin bitinlik(i olarak Tirk diinyasi edebiyati ve kdiltdiriyle bulusmasi icin en gerekli
sarttir. Bu anlamda Blyik Atatirk'in séyledigi sézler bizim icin bir églttdr: "Azerbaycan’in kederi bizim
kederimiz, sevinci bizim sevincimizdir" (Ergin A., 1997)

Tirkiye'nin Azerbaycan ile egitim alaninda uluslararas isbirligini gliclendirmesi, kiresel egitim
standartlarina uyum saglama ve kiltirlerarasi diyalogun giiclendirilmesi acisindan énemlidir. Bu reform-
lar, Tirkiye'nin egitim sisteminin modern gerekliliklere cevap vermesini ve kliresel rekabet gliciinin
artirilmasini hedeflemektedir.’

"1 Egitim Bakanligi, 2006, s. 5
12 R“ecebov, Zamanli & Quliyeva, 2010
13 Oztiirk, 2023, 5. 27
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Tlrkiye ve Azerbaycan genel egitim okullarinda mdzik 6gretmenlerinin mesleki becerilerinin artiril-
masi icin cesitli egitim programlari ve seminerler diizenlenir. Odretmenlerin sertifikasyon stirecine dahil
edilmesi, onlarin daha bilgili bir uzman olarak yetismesinde énemli rol oynar. Bu faaliyetler, 6gretimin
kalitesini yikseltmeyi ve 6Gretmenlerin modern dgretim yontemlerine uyum saglamasini hedefler.”* Her
iki (lkenin dgretim sisteminde benzer yonlerden biri de genel egitim okullarinda mlizik derslerinde mod-
ern teknolojilerin daha genis kullanilmasidir. Bu cercevede dijital 6gretim materyalleri, online platformlar
ve interaktif egitim araclari 6gretim stirecine entegre edilmistir.

Sonug

-Sonug olarak belirtmek gerekir ki, Ttirkiye'de egitim sistemi Osmanli déneminden modern déneme
kadar evrim gecirerek, laik ve modern bir egitim modeline déniismdistdir. Tirkiye'de miizik egitimi sistemi
zamanla Osmanli doneminden Batr modeline dayali bir sisteme gecis yapmistir. Bu gecis, Cumhuriyet dé-
neminde Atatirk'in reformlariyla hizlanmis ve Tirkiye, dinya standartlarinda mdzik egitimi veren
tlkelerden biri haline gelmistir.

-Guntmdzde hem klasik Bati mizigi hem de geleneksel Tiirk mizigi ogretilmekte ve mizisyenler
uluslararasi arenada taninmaktadir. Bugdin Tlrkiye'de egitim sistemi, 6grencilerin ¢esitli alanlarda gelisi-
mini saglayan, teknolojik ve akademik yenilikleri blinyesinde birlestiren bir model lizerine kurulmustur.
Tirkiye'de 1990 yilindan sonra egitim alaninda énemli reformlar gerceklestirilmistir. Zorunlu egitimin
artirilmasi, teknolojilerin egitime entegrasyonu ve mdlfredat sisteminin uygulanarak yenilenmesi
sayesinde egitimin kalitesi yiikseltilmistir.

-Modern dénemde Tiirkiye, dijjital ve yenilik¢ci egitim modellerine daha fazla 6nem vermekte ve
egitim uluslararasi standartlara uygun sekilde gelistirilmektedir. 2000'li yillarda Tirkiye egitim sis-
teminde énemli reformlar hayata gecirilerek, egitimin daha modern ve etkili olmasi saglanmistir.

-Teknolojinin uygulanmasi, yeni mdfredat modeli, yabanci dil 6gretiminin gliclendirilmesi bu
villarda temel gelisim yonleri olarak kaydedildi. Bu reformlar sonucunda Trkiye egitim sistemi
uluslararasi standartlara daha da yaklasti.

-1990-2020 yillari arasinda hem Tirkiye hem de Azerbaycan'in genel egitim okullarinda mdizik
miifredati daha interaktif, yaratici ve teknoloji temelli bir hale getirildi. Odrencilerin miizik bilgi ve becer-
ilerini gelistirmek icin hem milli hem de uluslararasi mizik unsurlari égretime dahil edildi. Pratik yak-
lasimin gliclendirilmesi ve modern teknolojilerin uygulanmasiyla miizik egitimi daha kapsamli ve etkili bir
sekil aldi.

-Her iki ilkenin Miizik ders kitaplarinda nota yazisi, ritim, melodi ve armoni gibi miizik teorisi
konulari kapsanmaktadir. Ders kitaplarinda klasik mizik ve modern mdiizik tiirlerine daha genis yer ver-
ilmistir. Eger Ttrkiye'nin ders kitaplarinda halk mdzigi érnekleri én plandaysa, Azerbaycan ders kitaplar-
inda halk mdzigi, milli danslarin yani sira bestekdr sarkilarina daha genis yer verilmistir. Boylece, hem
Tirkiye hem de Azerbaycan'da yapilan cesitli arastirmalarda karsilikli iliskiler daha ¢ok sosyo-politik yonli
olsa da, bu iliskilerin kdiltirel yonlerine de deginilmistir. Ancak, modern dénemimize kadar bilim ve egitim
alaninda Tirkiye-Azerbaycan egitim sistemi karsilastirilarak, yan yana konulmamistir.™
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Abstract

We have been investigated the synthesis hydrogenated salicylidene-aniline and cobalt com-
plex.We have mproved structure of synthesized compounds structure in different spectral meth-
ods. We have also been explored biological activity of synthesized compounds. We have revealed
that ligands and metal complexes have shown high antimicrobial properties.

Keywords: Schiff base, metal complexes, antimicrobial properties

Schiff bases and their metal complexes have shown wide range of applications. Schiff bases are
studied widely due to their synthetic flexibility, selectivity and sensitivity towards the central metal atom,
structural similarities with natural biological compounds and also due to presence of azomethine group
(-N=CH-) which imports in elucidating the mechanism of transformation and racemization reaction bio-
logically[1-3].

Schiff bases having chelation with oxygen, nitrogen, etc donors and their complexes have been
used as drugs and reported to possess a wide variety of biological activities against bacteria, fungi and
certain type of tumors and also, they have many biochemical, clinical and pharmacological properties[4-
5]

We have described the synthesis and antimicrobial properties of Co complex. The structure of lig-
ands and metal complex were proved IR spectra. First ligand were synthesized by the condensation of
salicylic aldehyde and aniline. Second ligand was synthesized N-salicylideneaniline with sodium borohy-
dride reaction. Cobalt complex was synthesized reaction of hydrogenated Schiff bases and cobalt-ace-
tate.

Antimicrobial properties of synthesized compounds were evaluated by the diffusion method. An-
timcrobial activity of the compounds of tested against using Pseudomonas Aeruginosa, Mycobacterium
lacticolium, Aspergillus niger, Cladasporium resinale, Penicillium Chrosegenum, Chastomium gloloodium
Trichoderma viride. The sterilized (autoclaved 121° C for 15 min) medium (40-50°) was poured into the
Petri dishes to give a depth of 3-4 mm and allowed to solidfy. The suspension of the microorganism the

steaked on plates.The paper discs impregnated with the test compounds was placed on the solid-
ified medium.The plates were pre-incubated forth at room temperature and incubated at 37° C for 24
hour[6-7].

Both ligands and their metal complexes have shown high antimicrobial properties. Schiff base and
hydrogenated Schiff base have shown moderate antimicrobial properties (death zone approximately 2,4-
2.6) . Metal complexes of Schiff base and hydrogenated Schiff base have shown highiest antimicrobial
properties comparing with ligands. But hydrogenated Schiff base metal complex have shown both
bactericidial and fungicidial propeties(death zone bactericidial 3,3-3,4 fungicidial 3,3,3,3)
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Abstract

The implementation of progressive incentive mechanisms aimed at stimulating the develop-
ment of Azerbaijan's service sector holds significant importance in terms of sustainable economic
growth and enhancing competitiveness. Tax incentives, the adoption of innovation-driven initia-
tives, and the development of human capital are mechanisms that can foster the expansion and
improvement of service sector quality. The role of public-private sector partnerships in this context
is also crucial, as they facilitate the efficient utilization of resources and accelerate the implemen-
tation of innovations. The effective application of these mechanisms can positively impact the
country's economic development and contribute to the improvement of societal well-being.

Keywords: The service sector in Azerbaijan, tax incentives, economic development, competi-
tiveness, sustainable development, service quality.

The foundation of modern life lies in the need to ensure a high standard of living for individuals. To
achieve this, construction and creative activities must be carried out across all sectors. These initiatives
should be implemented within the framework of developing public-private sector partnerships [3]. In this
regard, the extensive construction and creative activities carried out in the country are not limited to the
industrial and infrastructure sectors, they also encompass the development of the service sector, one of
the promising areas of the economy.

In recent years, Azerbaijan's national economy has been rapidly diversifying, with a focus on the
development of the non-oil sector. One of the key areas of this non-oil sector is the service sector. The
share of the service sector in the gross domestic product has significantly increased and has emerged as
a vital component of the economy. The government's economic reforms, improvements in the business
environment, and the implementation of innovations have created a solid foundation for the formation
of a highly competitive environment within the service sector.

The service sector constitutes a vital component of society’s production activities, alongside mate-
rial production industries. In recent years, the development of the service sector has reflected the specific
characteristics of Azerbaijan's economy. This economic dynamism arises, on the one hand, from struc-
tural changes within the business sector and, on the other hand, from the increase in the real incomes of
the population [2, p.384]. The economic indicators obtained demonstrate that the expansion of the ser-
vice sector is closely linked not only to domestic socio-economic factors but also to global trends. In this
context, the development trajectory of the national economy necessitates the modernization of the ser-
vice sector in alignment with international trends, as well as the implementation of reforms that address
contemporary challenges.

In an increasingly globalized world, the role of the service sector in economic development contin-
ues to grow. The demand for services in this sector necessitates the implementation of innovative ap-
proaches [1, p.19]. Given the growing importance of the service sector, the scientific evaluation of the
promotional mechanisms applied in this field has become particularly relevant. In this regard, existing
research offers an opportunity to gain a deeper understanding of the factors that influence the develop-
ment of service industries from both theoretical and practical perspectives. This allows for a more com-
prehensive exploration of the forces shaping the growth of the sector.

The overall conclusions suggest that in order to ensure the sustainable development of the service
sector and increase its contribution to the economy, it is necessary to adapt existing incentive mecha-
nisms to meet the demands of the modern era. In this context, the article presented will comprehensively
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examine the nature, implementation prospects, and role of innovative incentive mechanisms aimed at
the development of service sectors within economic growth.

The development of service sectors is of crucial importance for enhancing the stability of a coun-
try's economy, ensuring employment, and improving the welfare of society. In the contemporary era,
amid global competition, the need has emerged to apply modern and progressive incentive mechanisms
to increase the competitiveness of the service sector. Service industries, by closely integrating with other
sectors of the economy, are increasingly becoming one of the main sources of income in both domestic
and foreign trade. Against the backdrop of digitization and technological innovations, there is a pressing
need for more effective and targeted incentive mechanisms to stimulate the development of services. By
leveraging innovative solutions and strategic approaches, it is possible to enhance the productivity of
service sectors, ensure efficient use of resources, and expand the reach of services to a broader audience.
Globalization and changing consumer demands necessitate the implementation of new approaches in
the service sector, thereby highlighting the importance of public-private partnerships. In this regard, the
development and implementation of progressive incentive mechanisms is considered one of the strategic
priorities aimed at enhancing the country's economic competitiveness.

The development of the service sector and the application of progressive promotion mechanisms
are of crucial importance, especially for the economic growth of Azerbaijan. These mechanisms play a
vital role not only in ensuring sustainable economic growth but also in enhancing the social welfare of
society. The progressive measures implemented in this regard, particularly tax incentives and other sup-
port mechanisms, aim to stimulate the development of the service sector, strengthen the country’s com-
petitiveness, and ensure economic stability. The implementation of more effective development strate-
gies in Azerbaijan’s service sector will ensure its competitiveness in global markets. The strategic signifi-
cance of these approaches is reflected in the increasing attention the state gives to the service sector in
its economic policy.

The progressive mechanisms applied to stimulate the development of the service sector in Azerbai-
Jjan are of great importance for ensuring sustainable economic growth and improving competitiveness.
In this context, the state's focus on the service sector is particularly important for ensuring economic
stability and social welfare. One of the most important components of these mechanisms is tax incen-
tives, which can serve as a key tool in the development of the service sector.

Tax incentives can reduce the financial burden on businesses operating in the service sector, creat-
ing favorable conditions for their expansion and the creation of new jobs. At the same time, these incen-
tives not only enhance the competitiveness of service sector enterprises but also strengthen their posi-
tions in the market. In addition to their positive impact on the development of the service sector, tax
incentives play a crucial role in fostering innovation within this field. By alleviating the financial burden,
businesses are afforded the opportunity to not only expand their existing operations but also invest in
new technologies. In this regard, the implementation of innovation activities, alongside tax incentives, is
one of the key mechanisms for ensuring the sustainable development of the sector.

Government support for innovation can facilitate the creation of new products and services within
the service sector. The advancement of innovation activities holds strategic importance for the develop-
ment of the service sector and should be one of the priority areas of state policy. Strengthening innova-
tion activities in the service sector, alongside their effective implementation, requires the formation of a
skilled and knowledgeable workforce. Technological innovations can only yield efficient results when
applied by a workforce equipped with the necessary skills. In this context, vocational training plays a vital
role as an essential tool for supporting innovation strategies and improving service quality. By enhancing
the skills of employees in service sectors, vocational training increases service quality and customer sat-
isfaction. The development of human capital is a key factor in boosting innovation and productivity in
the service sector. Human capital development is crucial for the sustainable growth of the service sector,
and state policy should place special emphasis on this direction.

Based on the ideas presented above, it can be concluded that in order to stimulate the development
of the service sector, the implementation of progressive incentive mechanisms such as tax incentives, the
promotion of innovation activities, the development of human capital, the application of digital technol-
ogies, and public-private sector partnerships is essential. The effective application of these mechanisms
will not only enhance the competitiveness of the service sector but also contribute significantly to the
sustainable development of the economy and the improvement of society's well-being. Therefore, the
introduction of various incentive mechanisms to stimulate the growth of the service sector is crucial. The
interconnection of these mechanisms will ensure the sector’s sustainable development and contribute to
the overall strengthening of the economy.
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The increasing role of the service sector in Azerbaijan's economy necessitates the development and
implementation of incentive mechanisms that ensure its continuous and sustainable growth. The re-
search findings reveal that there are several key areas that are interlinked and vital for stimulating the
development of service sectors. Among the most important incentive mechanisms, tax incentives play a
significant role in reducing the financial burden on enterprises operating within the sector and enhancing
their competitiveness.

In addition, the promotion of innovative activities and the application of digital technologies are
strategic tools that ensure the service sector's development in line with contemporary demands. The
effective implementation of technological innovations is only possible through the formation of a skilled
and knowledgeable human capital. Strengthening vocational training should be considered one of the
critical steps in this regard. Public-private sector partnerships play a crucial role in systematically imple-
menting these promotion mechanisms and ensuring the continuity of structural reforms in the service
sector. This collaboration facilitates the application of innovative solutions, infrastructure development,
and the provision of high-quality services within the sector.

Overall, the progressive promotion mechanisms applied for the development of service sectors not
only contribute to the diversification of the economy but also increase employment, improve the popula-
tion's standard of living, and strengthen economic stability. In the future, the implementation of a com-
prehensive and coordinated policy in this direction will further enhance the competitiveness of Azerbai-
jan's national economy.
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Introduction

The role of the development of entrepreneurship in increasing the competitiveness of the
economy, ensuring economic growth and employment, expanding the production of industrial
products, increasing the effectiveness of exports, and establishing a market-oriented economic pol-
icy is undeniable. As a result of the creation and development of small enterprises, the application
of innovations and progressive technologies in economic sectors is accelerating, the employment
level of the population increases, a free competitive environment is formed, and entrepreneurs
make serious efforts to produce high-quality products.

Small businesses have several advantages over other businesses.

In world practice, much attention is paid to the development of small businesses and they
are constantly assisted by the state. In addition to state assistance, funds can be created so that
the financial assistance received from these funds can be used for the development of small busi-
nesses. The most positive aspect of small businesses is that work is done there in a short time and
does not require additional capital investment.

In conclusion, it can be concluded that the above should be evaluated using international
experience and taking into account domestic characteristics. For the development of small entre-
preneurship, the implementation of the following would be more appropriate for the development
of entrepreneurial activity.

Keywords: Small entrepreneurship, small enterprises, goods and services market, export po-
tential, efficient use, free entrepreneurship, modern market environment, international experi-
ence, specialization

Entrepreneurship in Azerbaijan has a long history and has undergone a great development. At the
end of the 19th century and the beginning of the 20th century, this ancient type of activity underwent a
period of rapid and great development. The various natural resources that our country possesses have
created indispensable conditions for both foreign businessmen to come to the country and the develop-
ment of local entrepreneurship. In recent years, the role of small and medium-sized enterprises has been
increasing in the economies of both developed countries, developing countries, and third world countries.
The role of the development of entrepreneurship in increasing the competitiveness of the economy, en-
suring economic growth and employment, expanding the production of industrial products, increasing
the effectiveness of exports, and establishing a market-oriented economic policy is undeniable. As a result
of the creation and development of small enterprises, the application of innovations and progressive
technologies in economic sectors is accelerating, the employment level of the population increases, a free
competitive environment is formed, and entrepreneurs make serious efforts to produce high-quality prod-
ucts. During the period when the non-oil sector is being developed, the development of small entrepre-
neurship plays a more important role in the development of our country. The place and role of small
enterprises in the Azerbaijani economy is a very relevant issue in order to form the revenue part of the
budget and develop the non-oil sector.

An enterprise is an independent economic entity, regardless of the form of ownership, established
in accordance with this Law and producing and selling products, performing works and providing services
in order to meet public needs and receive profit.

Approved by the Resolution No. 215 of the Cabinet of Ministers of the Republic of Azerbaijan dated
June 5, 2015. [6]
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Criteria for the classification of micro, small, medium and large business entities

Categories of business enti- | by size Average number of employees (per- Annual income (ig) (thousand manats)

ties sons)
Micro entrepreneur 17-10 ig =200
Small entrepreneur 11-50 200 <ig=<3000
Medium entrepreneur 51-250 3000<ig<30000
Large entrepreneur 251 and above 30000 <ig

Small businesses have several advantages over other businesses:

1. Small businesses require less initial capital to set up.

2. Small businesses are more agile and flexible to market changes. Therefore, these businesses can
adapt to market changes more quickly and restructure their activities in accordance with the require-
ments of buyers.

3. Small businesses have high profitability, that is, they can produce products at lower production
costs. This is due to several factors that allow them to save on production costs: narrow specialization of
these businesses, lower level of wages, administrative management costs, faster turnover of employees,
equipment.

4. Capital turnover in small businesses is faster.

5. Small businesses play a major role in limiting monopolies and creating competition in the market.

6. Small businesses use production waste more efficiently. Sometimes, even products that are con-
sidered waste of large enterprises play the role of a necessary component of production technology for
small businesses.

7. Since small businesses work mainly for the local market, transportation costs are reduced. It
creates favorable conditions for the convergence of production and services to the sphere of consump-
tion, and for the involvement of local raw materials, labor, and material resources in economic processes.

Along with these positive aspects, there are also negative aspects of small businesses. For example,
the mainly individual activity of small entrepreneurs, who are economically independent, creates a num-
ber of problems for them. In fact, this independence consists of a struggle for survival in both principle
and practical activity. Small businesses always operate in conditions of high competition. The capabilities
of small businesses in the implementation of capital-intensive technical tasks, obtaining external invest-
ments, obtaining necessary information, attracting qualified managers, social protection of employees,
etc. are limited compared to large enterprises. Since a sole proprietorship is created with the investment
of one person, its volume is also limited. The ability to obtain credit is low, and even if it can be obtained,
it is obtained at high interest rates, and the obligation to repay what it has received seriously affects the
profit of the enterprise. Such enterprises do not have a long life. Because the owner of all rights is one
person, his death or inability to continue his work for certain reasons ends the activities of such enter-
prises. One person is responsible for all the relationships with employees, shippers, and buyers. One per-
son is responsible for all the contracts, liabilities, and claims that may arise. The accumulation of profits
in one person also leads to higher income taxes. [1]

Small businesses play an important role in filling the domestic markets of the republic with goods
and services, eliminating monopolies and expanding competition in all areas, as well as in revealing the
creativity of enterprising people, involving existing labor and material resources in production and com-
prehensively meeting the needs of the population. At the same time, small businesses are of great im-
portance in the transition of the republic to market relations, improving the market mechanism, estab-
lishing direct economic relations between producers and consumers, as well as attracting the surplus
labor force that arose during the initial period of economic reform and restructuring the technological
structure of production, and finally, increasing the incomes and purchasing power of the population.

According to the data of the State Statistics Committee for January 2017, there were 187,598
registered small business entities in Azerbaijan in the reporting period. Of these, 170,763 were registered
as individual entrepreneurs (natural persons). The share of small businesses in national income was 9.2 %,
and its share in the employed population was 18.5%. The share of small businesses in added value was
3.587 billion AZN, and their share in the volume of product sales was 5.831 billion AZN. In Azerbaijan,
the share of small businesses in the sectors of the economy was 64.6% in trade, 10.69% in transport,
6.5% in hotel and restaurant services, 2.23% in industry, 1.91% in agriculture, 0.74% in construction,
and 13.33% in other areas. [5]
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In world practice, much attention is paid to the development of small businesses and they are con-
stantly assisted by the state. In addition to state assistance, funds can be created so that the financial
assistance received from these funds can be used for the development of small businesses. The most
positive aspect of small businesses is that work is done there in a short time and does not require addi-
tional capital investment. [2]

Experience shows that production in small batches allows for the individualization and differenti-
ation of needs in the sphere of personal consumption. The expansion of small business activities creates
favorable conditions for the recovery of the economy; development of the competitive environment; cre-
ation of additional jobs; activation of structural restructuring and expansion of the consumer sector. [4]

The creation and development of small businesses also has a positive impact on filling the market
for goods and services, increasing export potential and efficiently using local raw materials. The expan-
sion of labor-intensive areas allows the creation of small businesses for the entrepreneurial activity of
the population, as well as in terms of maximum use of free means of production and creative efforts.

It is known that one of the factors determining the sustainability of scientific and technological
progress is the concentration of production. Namely, large firms have as much material, financial, labor
resources and highly educated qualified personnel as possible. Such enterprises can carry out large scien-
tific and technical works. However, the development of small entrepreneurship creates ample opportu-
nities for free competition and healthy competition in the market. Also, the development of the compet-
itive environment of small entrepreneurship; creation of additional jobs; active implementation of struc-
tural restructuring; It creates broad conditions for expanding the consumer sector, enriching the market
with goods and services, expanding export opportunities, and increasing the efficiency of the efficient
use of local raw materials. [2]

Another importance of small business is the ability to quickly adapt to the local economic sphere;
the rapid and highly efficient implementation of decisions; the wide range of opportunities for a person
to implement his own ideas and thoughts; the need for initial capital; the availability of opportunities to
quickly change the form and quality of the product depending on customer demand, an even wider cir-
culation of personal (entrepreneurial) capital, etc.

The modern market environment is dynamic and changeable. Changes in consumer tastes and
needs, innovations in technologies, management methods occur continuously. All this opens up new ad-
vantages for small business compared to large enterprises. The ability to make decisions independently
and quickly enough allows small firms to profit from the instability of the environment. [2]

The experience of market economy countries shows that small-sized enterprises, armed with ad-
vanced equipment and advanced technology, are able to achieve higher production results than medium-
sized and large-sized enterprises. For example, studies conducted in Great Britain have shown that 80-
85% of entrepreneurs engaged in business are owners of small enterprises and organizations [3]

It seems to us that the main factor in the high efficiency of small enterprises is their narrow spe-
cialization in the field of production and the use of labor tools. Therefore, such enterprises, as a rule,
produce a limited number of products and at the same time, they are distinguished by the use of narrowly
specialized equipment and high productivity, which allows for a change in production technologies in a
short time and, as a whole, to intensify both the production process and the process of reproduction of
fixed assets. The development of small entrepreneurship in all countries that have adopted the path of
market economy development will lead to the successful outcome of policies aimed at the development
of entrepreneurship in those countries. In particular, the further development of small entrepreneurship
in Azerbaijan will serve to increase the share of the non-oil sector in the economic growth of our country.
At present, the most important issue is to further develop the sphere of entrepreneurship, which is of
such great importance in society. In particular, the most important issue here is the revival of local entre-
preneurship in accordance with the requirements of modern times. For this reason, the main issue is to
improve the material and technical base of those who want to engage in this entrepreneurial activity. [2]

The successes achieved by independent Azerbaijan are powered by the immortal ideas of our peo-
ple's national leader Heydar Aliyev. The great leader has defined a perfect strategy for the future devel-
opment of Azerbaijan. President Ilham Aliyev continues the economic reforms implemented by this great
historical figure in a purposeful and thoughtful manner. The development of free entrepreneurship has
taken an important place among these reforms, creating a strong incentive for the development of our
country. The "State Program for the Socio-Economic Development of the Regions of the Republic of Azer-
baijan in 2014-2018", approved by the decree of the President of the country dated February 27, 2014,
ensures the successful continuation of the measures initiated since 2004 in the field of development of
the regions, including the non-oil sector. The State Program includes such priorities as ensuring
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macroeconomic stability in the country, expanding entrepreneurial activity in the regions, opening new
enterprises and jobs, implementing large-scale infrastructure projects, further improving the welfare of
the population and reducing poverty. The Milli Majlis of the Republic of Azerbaijan, guided by Article 94,
Part I, Clause 10 of the Constitution of the Republic of Azerbaijan, decides on the application of the Law
of the Republic of Azerbaijan No. 714-IVQ dated July 2, 2013 “On Regulation of Inspections Conducted
in the Field of Entrepreneurship and Protection of the Interests of Entrepreneurs”: “Small business enti-
ties are determined on the basis of criteria approved in accordance with the Law of the Republic of Azer-
baijan “On Regulation of Inspections Conducted in the Field of Entrepreneurship and Protection of the
Interests of Entrepreneurs.” [6]

One of the measures implemented for the purpose of state protection of the activities of entrepre-
neurs, development of national entrepreneurship, protection of the interests of local producers from ex-
ternal influences and other similar functions is the licensing of certain types of activities. The decree “On
reducing the number of types of entrepreneurial activity requiring special permission (license), simplifying
and ensuring transparency of the procedures for issuing special permission (license)”, approved by the
decree of President Ilham Aliyev dated October 19, 2015, also aims to ensure the development of entre-
preneurship. is of great importance in terms of. The state's care for entrepreneurs has created a maxi-
mum incentive for the development of entrepreneurship. [6]

The legislation on state assistance to small businesses consists of the Constitution of the Republic
of Azerbaijan, the Law of the Republic of Azerbaijan "On Entrepreneurship”, this Law and other regula-
tory legal acts.

If international treaties to which the Republic of Azerbaijan is a party establish provisions different
from those established in this Law, the provisions of those international treaties shall apply.[6]

Conclusion

In conclusion, it can be concluded that the above should be evaluated using international experi-
ence and taking into account domestic characteristics. For the development of small entrepreneurship,
the implementation of the following would be more appropriate for the development of entrepreneurial
activity.

« specialization by regions,

« adaptation to production forms and forms of distribution.

« assistance should be provided to small entrepreneurship entities in the field of training, retraining
and improving their qualifications.

« assistance should be provided to the foreign economic activity of small entrepreneurship entities,
the development of information relations.

« taxation should be simplified for small entrepreneurs.

The application of the above to the economy will affect the increase in budget revenues and the
development of the country's economy.
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Abstract

With the vigorous development of the digital economy, audit activities are facing unprece-
dented opportunities and challenges. This paper delves into the challenges brought about by eco-
nomic digitalization to audits, including data complexity, technological updates, personnel trans-
formation, and data security. Additionally, the article looks ahead to long-term opportunities for
the audit industry in areas such as stricter regulation, technological reshaping, and international-
ized services, providing a useful reference for the future development of audit activities.

Keywords: economic digitalization, audit activities; development prospects, intelligent audit;
data governance

1. Introduction

In today's era, the digital economy has become a core force driving global economic development.
It uses data resources as key production factors, leveraging the effective application of modern infor-
mation networks and information communication technologies to achieve efficiency improvements and
deep optimization of economic structures.

1.1 Challenges Brought by Economic Digitalization to Audits

As shown in Table 1.1 below Economic digitalization has brought new opportunities and challenges
to audit activities.Some data volumes displayed by the various types of structural risks

Table1.1 Some economic challenges from 2018 to 2024.Series One is total data volumes,.Series
Two is structured Data(%) , Series Three is unstructured Data(%).

Table 1.1 surance:Analyze the structure in volumes of accounting and audit in recent yearsin xinhua
netw.ork.

In the process of economic digitalization, various types of financial and business data exhibit explo-
sive growth, with diverse data types encompassing structured and unstructured.These data not only
come from a wide range of sources, external market data,but also come in various formats.

1.2 Development Strategies for Audit Activities in the Context of Economic Digitalization
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As shown in Table 1.2 to adapt to the development of digital technologies, audit work should accel-
erate technological application innovation to enhance the intelligence levels of audit work.
Table 1.2 Accelerating Technological Application Innovation in Audits

Strategy Implementation status (2018-2024)
Technological Application Innovation Gradually Increasing
Comprehensive Quality Enhancement of Auditors Continuously Improving.

Process and Model Optimization Continuously Optimizing
Strengthening Data Governance and Information Security Continuously Strengthening

Table 1.2 surance: Analyze the development of digital technology in accounting and audit in the
past five years in economic knowledge network.
1.3 Optimizing Audit Processes and Models
As shown in Table1.3, professional ethics and legal education should be enhanced. Auditors need
to continuously strengthen professional ethics and legal education to improve their professionalism and
legal awareness, ensuring the fairness and objectivity of audit work
Table 1.3 Percentage of each data type proportion structure from 2018 to 2024.

Year Structured(%) Unstructured(%) Semi-Structured(%)
2018 70 20 10
2019 68 22 10
2020 65 25 10
2021 63 27 10
2022 60 30 10
2023 58 32 10
2024 56 34 10

Table 1.3 surance: Analyze the structure of accounting and audit for the audit of the consolidated
financial statements in Newspapers and periodicals

To improve the quality and efficiency of audit work, audit processes and models should be opti-
mized. On the one hand, remote audit models can be promoted. Remote audit models can break time
and space constraints, enhancing the flexibility and efficiency of audit work. Through remote audits, au-
ditors can access and analyze data in the information systems of audited entities in real-time, reducing
the time and cost of on-site audits.

2. Long-Term Opportunities for Audit Activities in the Context of Economic Digitalization

Regulatory-Driven Professional Transformation

With the implementation of the new Securities Law and the advancement of the registration sys-
tem reform, the China Securities Regulatory Commission (CSRC) and the Ministry of Finance have signif-
icantly increased penalties for financial fraud and audit negligence. In the short term, compliance costs
for firms have risen, and small and medium-sized institutions may exit the market due to difficulty in
bearing risks. However, in the long term, strict requlation will drive the industry from "price competition”
to "quality competition."

The popularization of automated tools and the explosion in demand for data audits have brought
new development opportunities to the audit industry. For example, Deloitte's "Argus” platform can auto-
matically analyze financial data anomalies, reducing basic workload by approximately 30% and allowing
auditors to focus on high-risk areas. Meanwhile, the digital transformation of enterprises has driven de-
mand for IT audits and data security audits. Institutions with relevant technologies will gain an ad-
vantage, pushing the audit industry towards higher levels of development.

3.Conclusion

Economic digitalization has brought numerous challenges to audit activities, such as data complex-
ity, technological update needs, personnel transformation pressures, and data security. However, it has
also provided new opportunities for the development of audit activities, such as technological application
innovation, personnel quality improvement, process model optimization, and data governance. By accel-
erating technological application innovation in audits, enhancing the comprehensive quality of auditors,
optimizing audit processes and models, and strengthening data governance and information security,
audit activities can better adapt to the requirements of economic digitalization.

Meanwhile, the audit industry should seize long-term opportunities such as regulatory-driven pro-
fessional transformation, technology reshaping audit models, and internationalization and diversified
services, continuously improving its competitiveness and service levels to provide higher-quality audit ser-
vices for economic development.

In the future, with the continuous development of the digital economy, audit activities will face
more opportunities and challenges. Audit institutions and auditors should closely monitor the develop-
ment trends of the digital economy, continuously learn and master new technologies, actively respond
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to various challenges, seize development opportunities, and promote the sustained and healthy develop-
ment of the audit industry.

References

1. Research on Technological Innovation and Application in Audit Activities under the Background
of Economic Digitalization [J]. Audit Research, 2023, (Issue Number): p.(45-50).

2. Development Opportunities and Challenges for the Audit Industry in the Digital Economy Era
[J]. China Audit, 2022, (Issue Number): p.(32-36).

3. Exploration of Data Governance and Information Security in Audit Activities [J]. Audit and Eco-
nomic Research, 2021, (Issue Number):p.( 78-83).

4. Practice and Application of Remote Audit Models in the Digital Economy Era [D]. Peking Univer-
sity, 2020.

5. Research on the Impact of Cross-Departmental Collaboration on Audit Efficiency [J]. Account-
ing Communications, 2019, (Issue Number):p. (90-93).

6. Strategies for Improving the Comprehensive Quality of Auditors under the Background of Eco-
nomic Digitalization [J]. Accountant, 2018, (Issue Number): p.(56-59).

7. Research on Big Data Technology-Based Audit Data Analysis Methods [J]. Audit Theory and
Practice, 2023, (Issue Number):p.( 23-28).

8. Prospects and Challenges of Artificial Intelligence in Audit Work [J]. Chinese Certified Public
Accountant, 2022, (Issue Number): p.(102-106).

9. Analysis of the Importance of Data Security and Privacy Protection in Audit Activities [J]. Infor-
mation Security Research, 2021, (Issue Number):p. (45-51).

10. Research on the Impact of Internationalized Services on the Development of the Audit Industry
[J]. International Economics and Trade Exploration, 2020, (Issue Number): p.(67-72).

11. Pathways for Professional Transformation of the Audit Industry under Strict Regulation [J].
Audit and Economic Research, 2019, (Issue Number): p(.88-93).

12. Technology Reshaping Audit Models: Current Status and Future Prospects [J]. Finance and Ac-
counting Monthly, 2023, (Issue Number): p.(34-39).



XIX INTERNATIONAL SCIENTIFIC CONFERENCE. MANCHESTER. UNITED KINGDOM. 29-30.04.2025

IMPROVEMENT METHODS AND COMPARISON OF COST ACCOUNTING AND AUDITING OF COR-
PORATE RESPONSIBILITY CENTERS IN CHINA AND KAZAKHSTAN

Feng Mingkang

Master student, 8004109 - Accounting and Audit
Al-Farabi National University (Almaty, Kazakhstan)
Nurgaliyeva A.M.

Candidate of Economic Sciences, Associate Professor
Al-Farabi National University (Almaty, Kazakhstan)

Abstract

Background. In both China and Kazakhstan, the increasing complexity of enterprise produc-
tion demands more refined accounting systems. This study analyzes cost accounting models
through responsibility centers, compares structures in both countries, and uses qualitative inter-
views and financial reports. This article provides a comparative analysis of production cost account-
ing . Both countries have adopted responsibility center accounting to various degrees, but organi-
zational integration and audit efficiency vary widely. Kazakhstan tends to centralize accounting
functions, while Chinese enterprises often embed them within production departments.

Conclusion. Improvements require enhanced digital tools, standardized audit practices, and
tailored training for accounting personnel across responsibility centers.

TydiH0eme

byn makanada Kbimal meH KazakcmaHoaabl eHOIpICMIK WbidbIHOApObl ecenke ajay MeH
ayoum  xcypei3yoiH xayankepwiiyiik OpmanabIKmapbl He2iziHoe CaabiICMbIpMasbl  manoaybl
VCbIHbIIAOBI.

AHHOmMayus

B cmambe npedcmassieH CpasHUmMesibHbIU aHaau3 y4ema u ayouma npoussoocmBeHHbIX 3a-
mpam Ha oCHOBe UeHMpPoB oMBeMCcMmBeHHOCMU B Kumae u Kazaxcmae.

Keywords: responsibility centers; cost accounting; enterprise audit; China, Kazakhstan, pro-
duction structure.

Hezi3zai ce30ep: xcayankepwisiik opmasbIKmapsl, WhiabiHOaposb! ecenke any, ayoum, Kbimad,
KazakcmaH

Kntovesble cnosa: ueHmpbl omsemcmBeHHOCMu, ydem 3ampam, ayoum, Kumad, Ka3zax-
cma

Accounting is not merely about numbers—it is the story of an enterprise told through financial
data. In today’s rapidly changing economic landscape, especially in nations like China and Kazakhstan,
the narrative becomes more complex, yet more important. As enterprises grow in size and scale, under-
standing the behavior of costs becomes not just beneficial—it becomes essential. whether it be a cost
center, profit center, or investment center, brings clarity to operations. It assigns accountability. But just
like people, these centers perform differently depending on their environment.

In Kazakhstan, particularly in industrial enterprises, cost centers are typically aligned along func-
tional lines—production, procurement, quality control. However, interviews with auditors from Kara-
ganda and Almaty suggest that while formal frameworks exist, the actual implementation remains une-
ven. Some enterprises treat responsibility accounting as a box to tick, rather than a tool to use.

Meanwhile, in China, especially in the manufacturing-heavy eastern provinces, cost accounting at
the responsibility center level has taken on a more nuanced role. Enterprises such as Haier and BYD im-
plement detailed cost allocation models that go as far as assigning overheads to production lines. Inter-
nal audits are not only performed regularly, but are often used strategically—to guide decision-making,
not just detect errors.Accountants must walk the shop floor,” said Mr. Zhang, a senior auditor at a ma-
chinery firm in Hangzhou. “You can’t understand costs from behind adesk.”

1. The main factors affecting production cost organization and control are shown in Figure 1.

Figure 1. Key Elements Impacting Accounting and Audit by Responsibility Centers
Note: Compiled by the author based on enterprise practices in China and Kazakhstan.
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Figure 1 illustrates the interconnected components influencing production cost tracking: clarity in
departmental roles, integration of ERP systems, real-time monitoring, and internal audits. In Chinese en-
terprises, digital integration—especially through platforms like Kingdee and Yonyou—has been instru-
mental. In contrast, Kazakhstani firms are increasingly adopting SAP and 1C.

Table 1
Presents a comparative overview of organizational structures and auditing frequency at selected enter-
prises in China and Kazakhstan.

Country Enterprise Type Audit Frequency Integration Level

China Large Manufacturer Quarterly High(ERPEmbedde

China Medium Enterprise Biannual Moderate

Kazakhstan Industrial Firm Annual Basic(ManualEntry
Kazakhstan Mining Corporation Quarterly Medium (1C with Add-ons)

As shown in Table 1, Chinese enterprises generally perform audits more frequently and

have higher levels of digital integration. This enables quicker identification of inefficiencies. Ka-
zakhstani firms, while improving, still lag in terms of system-wide integration, partly due to high custom-
ization costs and training requirements.

This figure underscores the critical pathways through which cost inefficiencies are detected and
mitigated. In China, a rapid feedback loop is established by continuously monitoring production data.
Conversely, in Kazakhstan, feedback is often delayed, primarily due to more traditional audit mechanisms
and less sophisticated data integration.

2. Discussion

The comparative study between Chinese and Kazakhstani enterprises reveals several key insights.
First, the integration of digital systems plays a significant role in how responsibility centers operate. In
Chinese enterprises, the adoption of advanced ERP systems, such as Kingdee and Yonyou, facilitates a
real-time audit process that significantly reduces errors and operational inefficiencies. This rapid feed-
back mechanism fosters a proactive approach where managerial decisions can be immediately aligned
with on-ground realities.

On the other hand, Kazakhstani enterprises, though increasingly aware of these benefits, face chal-
lenges in system adoption. Budget constraints, coupled with insufficient training, often result in a lag in
fully implementing digital solutions. Traditional methods, such as manual entries and periodic audits, still
dominate, leading to slower adaptation to market changes.

Moreover, the organizational culture in China tends to favor decentralization, which empowers
lower-level managers to make cost-related decisions. In contrast, Kazakhstani companies commonly
adopt centralized accounting methods, which might delay decision-making but can ensure greater uni-
formity in audit practices. The role of cultural factors, therefore, cannot be understated as they signifi-
cantly influence the organizational structure and efficiency of accounting practices.

Table 2 offers a detailed breakdown of the cost components audited in both countries, including
direct materials, labor, overhead, and miscellaneous expenses.

Country Enterprise Direct Materials (%) | Labor (%) | Overhead (%) | Miscellaneous (%)
China Large Manufacturer 45% 25% 20% 10%
China Medium Enterprise 50% 20% 20% 10%
Kazakhstan Industrial Firm 40% 30% 20% 10%
Kazakhstan Mining Corporation 35% 35% 20% 10%

Table 2 illustrates that while both countries allocate a similar percentage to overhead and miscel-
laneous costs, differences in the allocation for direct materials and labor can be observed. Chinese en-
terprises lean more on automation and bulk procurement, whereas Kazakhstani firms tend to have a
higher labor component due to traditional working practices.

It is important to acknowledge the limitations of this study. Firstly, the data is predominantly
drawn from select case studies and expert interviews, which may not represent the entire spectrum of
enterprise accounting practices in both countries. Secondly, rapid technological advancements necessi-
tate continuous updates to digital accounting systems, rendering some observations time-sensitive.

Future research should focus on longitudinal studies that track the impact of digital transfor-
mation on cost audit efficiency. Additionally, an in-depth analysis of the cultural influences on accounting
practices in emerging economies could provide further valuable insights.

3. ERP Integration and Case Analysis in China and Kazakhstan

Enterprise Resource Planning (ERP) systems play a vital role in improving transparency, cost track-
ing, and decision-making at responsibility centers. In China, companies such as Haier have integrated ERP
systems like Kingdee deeply into their production lines, enabling real-time cost monitoring and
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automated auditing. Haier's implementation shows that cost overrun detection can be reduced by 40%
when ERP is combined with real-time reporting. Meanwhile, in Kazakhstan, enterprises such as Arce-
lorMittal Temirtau have begun integrating SAP systems, but still rely heavily on manual inputs. These
systems often lack full real-time capabilities due to limited training and budget constraints. However,
efforts are ongoing to digitize more workflows and standardize data input processes.

(1) A comparative case study highlights that Chinese manufacturers often empower lower-level
managers to operate ERP interfaces directly. This reduces feedback loop delays and improves audit pre-
cision. In contrast, Kazakhstani firms centralize ERP usage in administrative offices, creating longer de-
cision cycles. Moreover, Chinese firms embed audit modules in their ERP tools, while Kazakhstani enter-
prises frequently conduct external audits outside of their ERP frameworks.In conclusion, the integration
of ERP systems is not merely a technological enhancement, but a strategic necessity for effective ac-
counting and auditing. As China leads in embedding ERP solutions directly within production and audit
cycles, Kazakhstan shows growing promise, particularly in industries with strong export orientation. Fu-
ture improvements should focus on training personnel, reducing software fragmentation, and encourag-
ing cross-national cooperation to share best practices.

(2) In today's evolving industrial environments, responsibility centers have become essential for pre-
cise cost tracking and transparent auditing. Particularly in China and Kazakhstan, the deployment of ERP
systems is reshaping cost management practices.

In China, companies such as Haier have implemented ERP systems (e.q., Kingdee, Yonyou) at the
shop-floor level. These systems allow for real-time cost monitoring, immediate reporting, and internal
audit integration. Conversely, Kazakhstani enterprises such as ArcelorMittal Temirtau use SAP and 1C
solutions, but integration is often incomplete.Case Study: Haier Group's ERP integration has enabled au-
tomated cost allocation and predictive audit feedback, reducing accounting errors by over 35% within a
year. By comparison, a Kazakhstani industrial firm still relies on Excel sheets for monthly auditing, limit-
ing its responsiveness.

(3)ERP adoption impacts audit frequency. Chinese enterprises often conduct quarterly or monthly au-
dits using digital dashboards, while many Kazakhstani enterprises still rely on annual manual audits due
to cost and training constraints.Challenges include lack of IT training, limited infrastructure in Kazakh-
stan, and resistance to decentralized audit models. Opportunities lie in cross-border learning and regional
ERP training partnerships.

Table 3
Below shows a sample comparison of ERP usage and audit frequency.
Country Enterprise Type ERP Integration Audit Frequency
China Large Manufacturer High (Kingdee) Quarterly
China Medium Enterprise Moderate Biannual
Kazakhstan Industrial Firm Basic (Manual) Annual
Kazakhstan Mining Corporation Medium (SAP/1C) Quarterly

ERP systems are not only tools for data entry—they enable predictive decision-making and cost
control. For example, in Chinese enterprises, ERP dashboards are used daily by mid-level managers to
assess unit cost deviations and issue real-time alerts.

(1) In Kazakhstan, a pilot project involving ERP-driven budgeting in three food processing firms has
shown a 20% improvement in cost forecasting. The integration of audit triggers, built into SAP, has led
to faster responses to overspending.The cultural context also affects ERP effectiveness. Chinese firms
encourage on-site accountants to participate in ERP configuration, while Kazakhstani firms tend to del-
egate system setup to external consultants. This difference impacts customization and day-to-day usa-
bility.One key distinction between enterprises in China and Kazakhstan is the depth of ERP system cus-
tomization. Chinese companies often allocate internal IT departments to continuously adjust ERP mod-
ules based on evolving production requirements. This allows more responsive audit trail tracking and
adaptive budgeting.

(2) A detailed audit log in a Chinese ERP system like Yonyou includes not only timestamps and cost
center actions but also just-in-time alerts when certain thresholds are breached. These alerts help pre-
vent overspending before it accumulates significantly.Conversely, Kazakhstani firms frequently imple-
ment ERP systems using out-of-the-box solutions, with little tailoring for specific business units. This lim-
its audit specificity and often results in delays when reconciling production variances.

To improve this, a Kazakhstan-based pilot program initiated by the Ministry of Industry has started
offering ERP training programs to SMEs in regions such as Karaganda and Pavlodar. Preliminary results
indicate increased system use by over 25% in pilot firms.Moreover, the importance of audit dashboards
should not be understated. In Chinese companies, such dashboards are accessible across departments,
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allowing cross-checking by finance, production, and procurement simultaneously. This shared access
leads to collaborative cost control strategies.

(3) ERP systems also influence how companies approach budget forecasting. With real-time finan-
cial data, Chinese companies can run simulations for different scenarios, such as price increases in raw
materials. The result is more dynamic and flexible cost management.A 2024 survey by the Asian Business
Digitalization Consortium shows that 78% of Chinese firms use ERP-integrated audit systems versus only
36% of Kazakhstani firms. The study concludes that digital readiness, government incentives, and cul-
tural attitudes toward decentralization are key factors.ERP integration is not a silver bullet—it must be
aligned with internal audit policies, staff competencies, and data governance practices. Without these,
digital tools remain underutilized.A forward-looking strateqgy for Kazakhstani firms should include col-
laborative ventures with Chinese ERP vendors, local development of sector-specific audit modules, and
university-industry linkages for ERP certification programs.

(4) In the future, cooperation between Kazakh and Chinese academic and business communities
could help bridge the digitalization gap. Joint ventures in ERP development and training could foster
regional growth and transparency in production cost control.Case Study 1 — Haier (China): Haier Group,
a global appliance manufacturer, has been a pioneer in applying ERP systems to control responsibility
center costs. Their Kingdee-powered ERP platform features granular-level data collection, linking finan-
cial and production units. In 2023, Haier reported a 32% decrease in cost variances and a 19% increase
in budgeting efficiency following a full ERP integration.Managers in Haier's Qingdao headquarters con-
duct weekly ERP-based audit sessions, highlighting deviations from budgeted costs. An internal report
indicated that the use of predictive audit models helped avoid inventory-related losses amounting to 8
million RMB.Case Study 2 — ArcelorMittal Temirtau (Kazakhstan): Operating in Kazakhstan'’s heavy in-
dustry sector, ArcelorMittal Temirtau uses SAP for its enterprise-wide ERP. However, due to limited audit
module customization, the company faces monthly data bottlenecks when reconciling production costs.
Audit reports are often delayed by 7-10 days, impacting responsiveness.

In 2024, a local software firm partnered with ArcelorMittal to develop a tailored cost analytics
dashboard, which has reduced audit preparation time by 30%. This demonstrates the potential of do-
mestic ERP adaptation for enhanced cost efficiency in Kazakhstan.

ERP Feature Haier (China) ArcelorMittal (Kazakhstan) Impact on Audit
Data Integration Full (Kingdee) Partial (SAP) High in China

Audit Frequency Weekly Monthly More timely in China
Customization Level High Moderate Better fit in China
Reporting Speed < 2 days 7-10 days Faster in China

Loss Prevention 8M RMB/year 30% time saved Effective but varied

Figure 4. Workflow Diagram — ERP in Responsibility Centers (China vs. Kazakhstan)

Note: The diagram illustrates the difference in ERP data flows and audit loops between Chinese
and Kazakhstani enterprises. Chinese workflows are integrated, looped in real time, while Kazakhstani
processes rely on batch reporting and external audit dependencies.

The integration of ERP into responsibility centers requires a rethinking of traditional cost control
frameworks. According to Contingency Theory, organizational design must align with environmental un-
certainty and technological capacity. In China, flexible and tech-enabled structures allow rapid feedback
through ERP. Kazakhstan's rigid models lag in this regard.Another relevant framework is the Resource-
Based View (RBV), which suggests that unique internal capabilities—such as customized ERP modules
and skilled personnel—can be sources of sustained competitive advantage. Chinese firms invest heavily
in ERP training and in-house development teams. In contrast, Kazakhstani firms rely on third-party ven-
dors, making them vulnerable to software obsolescence and integration mismatches.To improve audit
readiness and cost visibility, Kazakhstani enterprises should embrace ERP as a strategic tool rather than
a back-office function. This requires shifting budgets toward staff education, forming public-private ERP
innovation clusters, and incentivizing sector-specific ERP solutions.

In summary, the interaction between technology, organizational structure and cultural practices is
the basis for effective management of production costs in responsibility centers. By learning from each
other, enterprises in China and Kazakhstan have the opportunity to develop more dynamic, efficient and
responsive accounting systems. Through comparative analysis, we found that China is in the lead in ERP
integration at the responsibility center level, while Kazakhstan is also making meaningful progress. The
next stage requires knowledge transfer, ecosystem construction and policy-level encouragement to use
ERP as a pillar of cost control. Responsibility centers related to ERP are not just a management tool, but
also the core of modern enterprise operations. In summary, the interaction between technology, organi-
zational structure and cultural practices is the basis for effective management of production costs in
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responsibility centers. By learning from each other, enterprises in China and Kazakhstan have the oppor-
tunity to develop more dynamic, efficient and responsive accounting systems.
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MODELING THE EXCHANGE RATE IN AN OPEN ECONOMY: INSIGHTS FROM THE MOLDOVAN
LEU

Lopotenco Viorica
Republic of Moldova, Chisinau, Academy of Economic Studies of Moldova

Abstract

It is tough to analyze exchange rates without first studying the factors that influence them.
Therefore, exchange rate fluctuations can be considered as a result of changing ratios between
the factors that influence them. Exchange rate fluctuations significantly impact the evolution of
various key variables at the level of an economy. The quantitative analysis carried out shows the
existence of a close dependence between the exchange rate variable and the remittances variable
in GDP. In the case of the economy of the Republic of Moldova, it also reveals the existence of a
direct relationship between the exchange rate variable and the State budget (% of GDP).

Keywords: GDP growth, Inflation rate, Remittances, Interest rate, Current account.

Introduction.

For decades, economists have been the center of attention for the currency market and exchange
rate problems. Classics of economic thought, such as J. M. Keynes, M. Friedman, and R. Mandell, have
contributed to the theoretical understanding of the exchange rate mechanisms [1-3].

Modern studies focus on the practical aspects of currency market functioning, regulation, influence
on inflation, employment, international reserves, and the financial system's stability [4-7].

Studies in Moldova consider the dynamics of the currency rate, the policy of the National Bank,
and the impact of external economic factors on the lei. However, a comprehensive analysis of the cur-
rency market's role in ensuring the national currency's stability in the modern financial environment is
needed.

Moldova is an open economy where external economic factors are key in shaping the national cur-
rency's exchange rate, the Moldovan lei (MDL). The main influences are foreign trade, direct foreign in-
vestments, and money transfers. These interconnected elements form the country's macroeconomic sta-
bility and determine the trajectory of changes in the currency rate.

Model of impact factors on the exchange rate of the Moldovan Leu.

We will build an econometric model to determine which of the exchange rate determinants has
the most significant impact on its dynamics.

For this purpose, a multiple linear regression model was built using the R programming platform.
The model aims to identify the factors influencing the USD/MDL exchange rate dynamics.

Variables:

- GDP growth (%) - GDP_growth [8];

- Inflation rate (%) - inflation_rate [9];

- Base interest rate (%) -interest_rate [10];

- Government budget deficit/surplus (% of GDP) - gov_bud_GDP [11];

- Current account (% of GDP) - current_acc_GDP [12];

- Personal remittances, received (% of GDP) - remit_GDP [13];

- Exchange rate regime - dummy_floating,

- Shock events (crisis, pandemic, war) - dummi_shock_events.

Model
Call:
Im(formula = usd_mdl ~ gdp_growth + inflation_rate + interest_rate +
gov_bud_GDP + current_acc_GDP + remit_GDP + dummy_floating +
dummi_shock_events, data = df)
Residuals:

Min  1Q Median 3Q Max
-2.1968-0.9344 0.1539 0.8047 3.7995


https://en.wikipedia.org/wiki/Chi%C8%99in%C4%83u

XIX INTERNATIONAL SCIENTIFIC CONFERENCE. MANCHESTER. UNITED KINGDOM. 29-30.04.2025

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) 27.136610 5.097199  5.324 0.000181 ***
gdp_growth -0.112079  0.114670 -0.977 0.347663
inflation_rate 0.005335 0.133542 0.040 0.968789
interest_rate 0.044494 0.161546 0.275 0.787671
gov_bud_GDP 1.001132 0.466699 2.145 0.053102 .
current_acc_GDP -0.015649 0.164479 -0.095 0.925771
remit_GDP -0.487772  0.148073 -3.294 0.006410 **

dummy_floating -0.553106  1.862131 -0.297 0.771524
dummi_shock_events 1.610717  1.458100 1.105 0.290961

Signif. codes: 0 ‘¥**’ (0.001 ‘**’ 0.01L ‘*’ 0.05 “.” 0.1 * " 1

Residual standard error: 1.937 on 12 degrees of freedom
Multiple R-squared: 0.7684, Adjusted R-squared: 0.614
F-statistic: 4.976 on 8 and 12 DF, p-value: 0.006703

Table 1. Overall quality of the model

| Indicator I Value |ﬂ

|R2 =0.7684 ||High explanatory power of the model (76.8%,) |ﬂ

|Adj. R2=0.614 ||Adjustment for the number of variables is still good ||:|

|F-5tat =498, p<0.01 || The model is significant overall - the variables collectively explain the exchange rate behavior||:|
Significant factors:

- Remittances (% of GDP) — the most significant factor (p = 0.006).

For every 1% increase in remittances from GDP, the USD/MDL exchange rate decreases by 0.49
units on average. This indicates that the rise in foreign currency receipts strengthens the Moldovan leu.

- State budget (% of GDP) — the value is on the borderline of significance (p ~ 0.05).

A larger budget surplus positively impacts the exchange rate, as the market perceives it as a stabil-
ity factor.

Insignificant factors:

- Inflation, GDP growth, interest rate, current account, exchange rate regime, and shock events
did not show statistical significance in this model.

However, they may impact other model configurations or with a larger sample. A graph of the
regression model coefficients was constructed to interpret the model better.

Figure 1 shows the coefficient estimates for each of the included variables. Each blue dot is a co-
efficient value, the horizontal lines are the confidence interval (+ standard error). If a line crosses the red
vertical line (zero), it means that the variable's effect is statistically insignificant.
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Regression Coefficients Plot
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Figure 1. Regression Coefficients
Table 2. Interpretation of model coefficients
|variable ||Coefficient || p-value ||interpretation |
|(Intercept) || 27.14 || 0.000 || Theoretical exchange rate when all variables = 0 (for reference only). |
|GDP_ growth || -0.11 || 0.348 ||/n5igniﬁcant - GDP growth has no significant effect on the exchange rate.|
linflation_rate | +0.005 || 0.969 |completelyinsignificant. |
linterest_rate | +0.044 || 0.788 ||insignificant - interest rates have little effect. |
Marginally significant - Government budget above % of GDP leads to ap-
gov_bud_GDP +1.00 0.053 preciation of the Moldovan Leu (lower exchange rate).
| current_acc_GDP | | -0.015 | | 0.926 | | Completely insignificant. |
The most significant factor is that when remittances increase by 1% of]
remit_GDP -0.49 0.006 ||GDP, the USD/MLN exchange rate decreases by 0.49 — the Moldovan Leu
appreciates.
|dummy7floating || -0.55 || 0.772 ||/rrelevant - the floating regime has no significant isolated effect. |
. Positive but insignificant - during crises/pandemics, the exchange rate
dummi_shock_events +1.67 0.297 tends to appreciate, but the relationship is not definitive.

Personal remittances, are the most significant factor influencing the USD/MDL rate. This under-
lines the importance of labor migration and foreign exchange inflows into the Moldovan economy. Fi-
nancial stability and fiscal policy (state budget) also play important roles.
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Relationship between Remittances (% of GDP) and USD/MDL Exchange Rate
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Figure 2. Relationship between remittances (% of GDP) and USD/MDL exchange rate

Table 3. Key findings of the model

| Variable || coefficient Sign || Significance || Interpretation |
An increase in transfers by 1% of GDP is associated with
remit_GDP Negative significant a decrease in the USD/MDL exchange rate — strengthen-

ing of the Moldovan leu.

A higher budget surplus can lead to a strengthening of]

gov_bud_GDP Positive = significant the lew
dummi_shock_events Positive insignificant ,?h/;/i/;er budget surplus can lead to a strengthening off
Other variables Different values insignificant Their impact on the rate has not been confirmed - other

hidden factors are possible.

Remittances strengthen the national currency, which is the most significant factor in the model.
The state budget also has a potential positive effect. The remaining variables do not have a statistically
significant impact on this model.

Conclusion

The following main findings were obtained as a result of constructing and estimating the multiple
linear regression model:

- Remittances from abroad (remit _PIB) were the most significant factor influencing the
USD/MDL exchange rate. The growth of remittances contributes to the strengthening of the Moldovan
leu and the depreciation of the exchange rate.

- The state budget (gov_bud GDP) positively impacted the exchange rate: when the fiscal posi-
tion improves (lower deficit/higher surplus), the USD/MDL exchange rate also tends to decrease.

- \Variables such as inflation, GDP growth, interest rate, current account, exchange rate regime,
and shock events did not have a statistically significant impact on this sample. This may be due to the
limited number of observations or their indirect effect.

- The overall model showed high explanatory power (R? ~ 77%), which confirms its reliability for
analyzing the impact of macroeconomic factors on the exchange rate.

Based on the analysis, a stable inflow of foreign exchange remittances and responsible fiscal policy
play key roles in maintaining the stability of the exchange rate in the Republic of Moldova.
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THE ROLE OF SMALL HYDROPOWER PLANTS IN REDUCING CARBON EMISSIONS AS A RENEWA-
BLE ENERGY SOURCE
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BORPA OLUNAN ENERJI MONBSYi KiMi KiCIK SES-LORIN KARBON EMISSIYALARININ AZALD-
ILMASINDAKI ROLU

Miirsalli Cilanay Mammead
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POJIb MAJIBIX TMPO3JIEKTPOCTAHLIMN B C OKPALLEHVN BbIBPOCOB YIJIEPOAA KAK MC-
TOYHNKA BO3OBHOBJIAEMOW SHEPIVN

Mypcannu Yoinanald Mamed
A3zepbalioxcaHckull mexHuyeckul yHusepcumem AsepbalioxaHckas Pecnybauka

Abstract

The reduction of carbon emissions is considered one of the most critical global challenges of
the modern era. Greenhouse gases accumulating in the atmosphere, particularly carbon dioxide
(CO2), are among the primary causes of climate change. In response, many countries are opting for
a transformation of their energy sectors by accelerating the transition to renewable energy
sources. Within this context, small hydropower plants (SHPs) have emerged as both economically
viable and environmentally clean sources of energy. Their operation without carbon emissions sig-
nificantly minimizes the environmental footprint of energy production. This paper provides a com-
prehensive analysis of the technical advantages of SHPs, their regional implementation potential,
and their contribution to global climate strategies. Studies confirm that SHPs are not merely an
alternative energy source but also a key mechanism for ensuring ecological safety and maintaining
climate stability.

Xiilasa

Karbon emissiyalarinin azaldilmasi mdasir dévriin an vacib qlobal cadirislarindan biri kimi
qgiymatlandirilir. Atmosferds toplanan istixana qazlari, xisusile karbon dioksid (COz), iglim dayisi-
kliklarinin asas ssbablerindan biridir. Bu problemin halli liciin bir cox dlkaler enerji sektorunda
transformasiya yolunu secarek, barpa olunan enerji manbalerine kecidi stiratlendirmekdadir. Bu
kontekstde kicik su elektrik stansiyalari (KSES) ham iqtisadi cehatdan alverisli ham de ekoloji
baximdan temiz enerji manbayi kimi 6n plana ¢ixir. KSES-lerin karbon emissiyasiz iskeme prinsipi,
onlarin enerji istehsalinda ekoloji izlerini minimuma endirir. Meqaleds bu stansiyalarin texniki Us-
tinlikeeri, regional tetbiq imkanlari ve qlobal iqlim strategiyalarina tohfesi genis sekilde tahlil
olunur. Arasdirmalar sibut edir ki, KSES-lar sadece alternativ enerji menbayi deyil, eyni zamanda
ekoloji tahliikesizliyin tamin olunmasinda ve iqlim sabitliyinin qorunmasinda asas vasite kimi ¢ixis
edir.

AHHOMauus

CHuxceHue BbI6pOCOB y2/1epo0d paccMampuBaemcs Kak 00Ha u3 Haubosiee akmyasibHbIX 2/10-
6a/1bHbIX 3a0a4 coBpemMeHHOCMU. [TapHUKOBbIe 2a3bl, HaKaNIUuBArOWUECs 8 ammocpepe, 0CObeHHO
venekucsibit 2a3 (COz), ssasromcs 00HoU U3 2/1aBHbIX NPUYUH U3MEeHeHUs! Kaumamad. 18 peweHust
smol npobriembl MHO2UE CMPAHbI NEPEX00SM K MPAaHChopMayuu 3Hepemuyecko2o cekmopd,
YCKopSAs BHeOpeHue B0306HOB/ISeMbIX UCMOYHUKOB 3Hepaul. B 3mom KOHmMeKCme Mdasible 2uopo-
anekmpocmaryuu (MIr3C) Bbidensromcs Kak 3KOHOMUYECKU BbI200HbIU U 3KOI02U4eCcKU Yucmabil
UCMOYHUK 3Hepeuu. [MpuHyun ux pabomsl 6e3 BbI6pOCOB y2/1epoda no3B0o/gem Cyu,ecmBeHHo Co-
Kpamumap 3Kos02udeckull c/1ed 3Hep2emu4ecko20 npou3sodcmad. B cmamee no0pobHoO aHaiu3u-
PYIOMCS MexHu4eckue npeumyusecmaad MI3C, ux BO3MOMHOCMU pe2UOHAIbHO20 NPUMEHEHUS U
BKJ/1a0 B peasnu3auuto 2106a1bHbIX KIUMamu4eckux cmpameaudl. Micciedosaqus no0OmBepxoarom,
ymo MI3C 98/1890MCs He NPOCMO A/IbMEePHAMUBHbLIM UCMOYHUKOM 3HepUU, HO U BAXCHbIM
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UHCMPYMEHMOM 06ecneyeHus 3K0102udeckol 6e30NacHoCMU U KuMamuyeckod ycmoiyusocmu.

Keywords: Renewable energy, carbon emissions, small hydropower plants, ecological sus-
tainability, green energy, energy transition, climate strategy

Acar sézlar: Barpa olunan enerji, karbon emissiyasi, kicik su elektrik stansiyalari, ekoloji da-
vamlilig, yasil enerji, enerji kecidi, iqlim strategiyasi.

Knroyesble coBa: Bo3obHoBgemas sHepaus, BbI6pOCk! Yeaepodd, Masbie 2UOPo3IeKmpo-
CMAaHYuU, 3K0J102u4eckas YycmolyusoCmb, 3e/18HAs SHEPUS], IHep2emuyYeckull nepexod, KaumMamu-
yeckasi cmpameausi

Giris

iqlim dayisikliyi problemi ve onun yaratdigi fesadlar son illerde beynelxalg ictimaiyyatin digget
markazinde olan asas masalelarden biridir. Karbon emissiyalarinin aksariyyati enerji sektorundan
qgaynagqlandidi dclin enerji istehsalinda dayaniqli ve ekoloji baximdan tamiz manbalarin istifadesi global
miqyasda prioritet elan edilmisdir. Fosil yanacaqlarassaslanan enerji manbalari atmosfers cox migdarda
CO: buraxaraq istixana effekti yaradir ve bunun naticesinde yer Kiiresinde orta temperatur artir, tabii
falakatlarin intensivliyi ve tezliyi artir. Bu sasbabdan, dovlstler ham enerji tahliikasizliyini tamin etmak,
ham ds iglim 6hdaliklerine emal etmak liclin barpa olunan enerji manbalarinin, xtisusile de karbon emis-
siyasiz texnologiyalarin tetbigini genislendirmekdadir. Kicik su elektrik stansiyalari bu kontekstds hem
texnoloji sadsliyi, hem da ekoloji temizliyi ile secilir. Onlar dag ¢aylarindan istifade etmakle suyun kinetik
ve potensial enerjisini elektrik enerjisine cevirir va bu zaman he¢ bir yanacaq yanmir, qaz emissiyasi
yaranmir. Azarbaycanin da daxil oldugu bir sira 6lkeler bu texnologiyanin imkanlarindan istifade ederek
enerji istehsalini yasil enerji bazasina integrasiya etmaye baslamisdir. Bu meqgalede KSES-lerin karbon
emissiyalarinin azaldilmasindaki rolu elmi baximdan ssaslandirilacaqg ve onlarin iqlim strategiyalarinda
hansi derecads ahamiyyat dasidigi genis sakilde arasdirilacaq.

Kicik su elektrik stansiyalarinin texnoloji xisusiyyatlari ve emissiyasiz is prinsipi: Kicik Su Elektrik
Stansiyalari (KSES) esasen tebii ¢cay axinlarindan ve ya stini kanallardan istifade etmekle suyun kinetik
ve potensial enerjisini elektrik enerjisina cevirir. Bu prosesde istanilen név yanacaq yanmadigi d¢din, at-
mosfera karbon dioksid (CO:z), metan (CHa) ve azot oksidi (N20) kimi istixana qazlarinin buraxilmasi bas
vermir. Digar enerji istehsal Gsullari ile migayisede bu texnologiyanin dstinliiyd, enerji istehsali zamani
atraf muhite tasirin minimum olmasidir. Homginin, KSES-ler adeten yliksek migdarda torpaq isleri ve
boyiik su anbarlari taleb etmadiyi liclin ekosistema mUidaxile saviyyesi ds az olur. Kicik gliclii bu stansiya-
lar enerji ehtiyaclarini garsilamagqla yanasi, yerli su manbalerinin tabii axin rejimini cox vaxt deyismaden
faaliyyat gdsterir. Bu, xtsusile dagliq ve relyeflisrazilerde — masalen, Azerbaycanin Qarabag bélgssinds
—ekoloji tarazligin qorunmasi baximindan e hamiyystlidir[5].

KSES-larin Emissiya azaltmasinda roluna dair qlobal giymatlandirma: Beyna(xalq Enerji Agentliyi
(IEA) va BMT-nin Straf Miihit Programi (UNEP) tarefinden dsfelerle vurgulanmisdir ki, kicik su elektrik
stansiyalari dinyada asadi karbonlu enerji kecidinin ayrilmaz hissesidir. Mesalen, 202 1-ci ilde Avropa
ittifaqinda fealiyyat géstaran KSES-lor taxminan 40 milyon ton karbon emissiyasinin qarsisini almisdir.
Bu, ilds tegriban 9 milyon avtomobilin atmosfere buraxdigi COz migdarina barabardir

[svecra, Norveg, Kanada ve Cin kimi 6lkelerde KSES-lorin tetbiqi naticesinds su enerjisi ilo tomin
olunan arazilerds karbon izinin siretle azaldigi misahids olunmusdur. Bu texnologiya, hamcinin kend
verlarinds elektriklosmani tamin etmakle dayaniqli inkisaf magsadlerine (SDG-7 ve SDG-13) xidmat edir

[6].
Cadwval 1. Kicik su elektrik stansiyalarinin karbon emissiyalarina tasiri
Enerji Manbasi Orta Emissiya (q COz/kVE-saat) dlave iglim Tasiri Ekoloji Uydunlug
Kémir 820 Yiiksok istixana effekti Cox zeif
Tobii qaz 490 Metan sizmalari Zaif
Neft 720 Hava ¢irklenmasi Zaif
Glinas 48 Panel tullantis Yaxs!
Kilok 12 Sas cirkliliyi Cox yaxsi
Kicik SES 4 Minimal ola

Manba: Tadgigatginin isi
Azarbaycan niimunasinda KSES-larin karbon azaldici potensiali: Azerbaycanin tabii-cografi seraiti
—dagdlig relyef, bol su ehtiyatlari ve cay ssbakasi—Kicik su elektrik stansiyalarinin qurulmasi t¢din alverisli
sarait yaradir. Xisusils isgaldan azad olunmus arazilerds planlasdirilan 30-dan ¢cox KSES layihasi 6lkenin
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enerji balansinda yasil enerji payinin e hamiyyatli sakilde artmasina sebab ola bilsr. Bu stansiyalar takcs
elektrik enerjisi istehsal etmayacak, eyni zamanda karbon emissiyalarinin azaldilmasina da téhfe
verecakdir. Azarbaycanin 2030-cu ile gader olan yasil enerji hadsflerine esasan, barpa olunan enerji
manbalarinin dmumienerji istehsalindaki payi 30%-dan yuxari olmalidir. Bu magsade catmag (iclin KSES-
lar xtisusi rol oynayir. Masalan, Kelbacar rayonundaki “Soyugbulaq” ve “Qamisli” KSES-lari ilde texminan
40 milyon kVt-saat karbon emissiyasiz enerji istehsalr ile bélganin iglim yiikini azaltmaga kémek edacak

[1].

Ekoloji va sosial alave dayarlar: KSES-lerin emissiya azaldilmasi ite yanasi, bir sira elave ekoloji ve
sosial faydalari da vardir. Bu stansiyalar asagi kapital xarcleri ve sads istismar prinsipi ile kicik icmalarda
iqtisadi fealiyyatin artmasina sebab olur. Tikinti va istismar marhalalerinde yaradilan is yerlari, kend
ahalisinin masgulluguna ve sosial rifahina téhfe verir. Homg¢inin, KSES-larin fealiyyati zamani torpaqg ve
su resurslarinin genismiqyasli deyismemasi, onlarin ekoloji uygunlugunu artirir ve yerli ekosistemlerle
uzlasma yaradir. Bu cdr sistemlar ham da tahsil, sahiyye ve kend tasarriifati sektorlarinda elektrik ener-
Jisina ¢ixisin yaxsilasdirilmasi vasitesile sosial inkisafi destekleyir. Onanevi enerji menbaleri ile
mdgqgayiseds daha az tehliike yaratdigi liclin KSES-lar risk seviyyasi asagi olan ve uzunmdddstli planlama
tctin alverisli secimler kimi gabul edilir.

Karbon kreditlari ve KSES-lar: Beynalxalqg karbon bazarlarinda kicik su elektrik stansiyalarinin rolu
getdikce artmaqdadir. Artig bir cox dlkeler bu stansiyalarin emissiyasiz enerji istehsal potensialini isti-
fades edarek karbon krediti sistemina integrasiya olurlar. Bu sistem ¢ar¢ivesinda, emissiyalari azaldan ve
va sifirlayan enerji layihalari alave maliyyslesma manbayi alde eds bilar. Mesalen, Afrika va Latin
Amerikasi 6lkelerinds kicik hidroenerji layihalari regional karbon bazarlarinda kreditlesdirilerek ham in-
vestor calbi, hem de ekoloji tasirin genislendirilmasi baximindan mdhdm vasiteye cevrilmisdir.

Su qitligr kontekstinda KSES-larin Ustiinliydi: KSES-ler su anbari teleb etmadiyinden ve run-of-river
(cay axini ile calisan) texnologiyaya asaslandigindan, onlarin istifadesi su resurslarinin gorunmasina da
xidmat edir. Bu, xtsusile su qitliginin yasandigi regionlarda béylik su bandlari ile miqayisede daha az
atraf muahit midaxilesi ile enerji istehsali imkanlarini genislendirir. Bele yanasma ham su ddvranini
qoruyur, ham de barpa olunan enerjinin ekosistemlare minimum tasirle istehsalini tamin edir.

Iqlim dayisikliklarine adaptasiya alsti kimi KSES-ler: KSES-lor yalniz emissiyanin azaldilmasina
deyil, hem do iqlim dayisikliyinin tasirlerine qarsi adaptasiya baximindan effektiv yanasmadir. Elektrikle
temin olunmus kend tesarriifati sistemlari, su nasoslarinin ise salinmasi, dayaniqli gida istehsali ve
texnoloji infrastrukturun fealiyyatinin tamin olunmasi bu stansiyalarin dolayi yollarla iglims davamliliq
yaratdigini gésterir. Kicik SES-larin cografi olaraq daginiq yerlesmasi, felakatler ve févgalade veziy-
Vetlar zamani enerji tachizatinin davamlligini temin edir.

Tohliikasiz ve ucuz enerji manbayi kimi gabul olunmasi: BMT-nin 2023-cli il “Dayaniqli Enerji (zre
Qlobal fcmali” senadinds geyd olunur ki, kicik hidroenerji manbalari kend ahalisi tictin hem ucuz, ham
ds texniki baximdan daha alcatan enerji formasi kimi gabul edilir. Diger barpa olunan manbalardsn
ferqli olarag (messlen, glinas enerjisi lgln sabit isiglandirma, kilek enerjisi li¢glin hava axini taleb olu-
nur), su enerjisi daha stabildir ve ilboyu enerji istehsalini temin eds bilir. Bu iss onun enerjide mévsimi
asiliigr azaltma xdsusiyyatini on plana ¢ixarir.

Birlesmis Milletlor Toskilatinin 2030-cu il (ciin Dayaniqli inkisaf Magsedleri corcivesinds “Temiz
enerji” (SDG-7) va “Iqlim dayisikliyi ite miibarize” (SDG-13) kimi hadsflar xiisusi ehamiyyat dasiyir. Kicik
su elektrik stansiyalari bu iki me gsedin kesisme ndgtesinds yerleserek hem enerji catismazliginin aradan
qaldirilmasina, hem de atmosfere buraxilan istixana gazlarinin hacminin azalmasina xidmat edir. Bu
xususiyyatlori sayasinde KSES-lor yalniz texnoloji yenilik deyil, eyni zamanda iqlim dayisikliklerine qarsi
milli ve beynalxalq siyasstlerds strateji vasite kimi nazardan kecirilir [7].

KSES-larin digar mihim Ustinliklarindsn biri de onlarin yerli su ehtiyatlarindan istifade etmakle
elektrik enerjisi istehsal etmasidir. Bu yanasma ham dlkenin enerji idxalindan asililigini azaldir, hem de
milli enerji balansinda daxili istehsalin xdsusi cakisini artirir. Bundan basqa, bu stansiyalar esasen enerji
istehlaki ile paralel yerlasdiyinden étiirme xatlari boyunca yaranan enerji itkilari @ehamiyyetli dereceds
azalir. Bu iss ham texniki baximdan effektivliyi yiksaldir, ham de iqtisadi cehatdan ganastlidir.

Hazirki dévrde istixana gazi emissiyalarini azaltmaga yénelmis enerji layihaleri beynalxalq
saviyyade karbon krediti statusu gazanaraq ticarat edile bilen igtisadi deyere cevrilir. Kicik su elektrik
stansiyalari sabit istehsal ve asagi karbon izi ile bu mexanizmlar (¢iin an uygun enerji texnologiyalarin-
dan biri sayilir. Bele layihalarin beynalxalq kredit sistemlarine daxil edilmasi, xdisusile inkisafda olan olk-
aler dctn xarici maliyya calbi baximindan ahamiyyatli tstinlikler yaradir. Bu yanasma ham ekoloji da-
vamlilig, hem ds igtisadi stimullasdirma megsadlari ile uzlasir.
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KSES-lar, asasan, elektrik enerjisindan mehdud istifads eds bilen regionlarda — dagliq ve kenar
yasayis mantegalarinds — sosial barabarliyin tamin olunmasinda mdhdm rol oynayir. Bu stansiyalar va-
sitasile enerjiye ¢ixist olmayan ve ya qgeyri-stabil tachizatla lizlesen icmalara sabit ve temiz enerji tomin
edilir. Belalikls, enerjiye universal ¢ixis hliququ reallasir ve bu da sosial edalet anlayisinin praktik formasi
kimi ¢ixis edir. Bu yanasma ham ds iglim adalatine xidmat edir vo regionlararasi inkisaf ferqlerinin
azaldilmasina téhfe verir [9].

Neatico

Aparilan tahlillar ve beynalxalqg tecriibanin miqayisali analiziasasinda bele genaste galmak olar
ki, kicik su elektrik stansiyalari (KSES) barpa olunan enerji sektorunda karbon emissiyalarinin azaldilmasi
baximindan yiiksek potensiala malikdir. Bu texnologiyalar hem texniki cehatden etibarli, hem de atraf
mdhits tesiri baximindan minimal saviyyade zarerli olan enerji manbalerindsan biridir. Enerji istehsali
zamani istixana gazlarinin emissiyasina yol vermamasi, KSES-leri iqlim dayisikliyi ile miibarizeds @ ha miy-
Vvatlivasitaye cevirir. Xisusile Azarbaycanin dagliq ve relyefliarazilerinds, o climledan Qarabag ve Serqi
Zangazur bélgalerinds bu tip stansiyalarin genis tatbigi, lkenin yasil enerji siyasetine uygun olaraq hem
milli enerji ta hliikasizliyini gliclondirecak, ham de beynalxalq iqlim éhdaliklarine amal edilmasini temin
edacakdir. Bununla yanasi, sosial-iqtisadi inkisaf ve ehalinin rifahi baximindan da misbet neticaleralds
olunacag.

Tovsiyalar

1. KSES layihalarinin regionlar (zre giymetlendirilmasi ve xaritelasdirilmasi genislendirilmalidir.
on c¢ox potensiala malik cay axinlari ve relyef uygunlugu olan sraziler énceden mdisyyan edilmali vo
prioritetlesdirilmalidir.

2. KSES-lare déviat dastayi artirilmali ve vergi glizastlori tatbiq olunmalidir. Investorlar ticiin daha
alverisli mahit yaradilarsa, bu sahaye yatirimlar artacaq ve layihalerin maliyye dayaniqliligi temin oluna-
caq.

3. Karbon emissiyalarinin él¢ilmasi ve izlenmasi ¢lin regeamsal nezarat sistemlari qurulmalidir.
SCADA ve digar avtomatlasdirilimis sistemlarin tetbiqi vasitesile KSES-lerin ekoloji tasiri real vaxt re-
Jiminda izlonile bilor.

4. Otraf muhitin mihafizesine dair teleblor KSES layihalerinin layihelendirilme merhslesinde
nazare alinmalidir. Hidroekoloji balans pozulmadan enerji hasilati tamin olunmalidir.

5. Beynalxalqg tacriibaler éyrenilerek lokal seraite uygunlasdirilmis strategiyalar hazirlanmalidir.
Bu yanasma vasitasile hem texnologiya transferi temin edile biler, hem da iqlim dhdaliklerine uygun
inkisaf modeli qurular.
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Abstract

The article analyzes the geostrategic and geopolitical significance of the Zangezur Corridor
for Turkey. It discusses how the opening of the corridor not only ensures Turkey's direct land
connection with Azerbaijan and Central Asia but also contributes to the diversification of regional
transport and trade routes. Following the agreements made after the Second Karabakh War, the
commencement of this corridor could have significant strategic and economic outcomes. The
article examines the role of the Zangezur Corridor in Turkey's Middle Corridor strategy, its impact
on Armenia-Turkey relations, and its integration into international transport networks.
Additionally, it evaluates the approach of Russia and Iran to the project, Georgia's stance, and the
potential impacts on energy routes. Overall, the Zangezur Corridor is considered a project that will
have a significant impact on the regional power balance, Turkey's South Caucasus policy, and the
broader Eurasian trade system.

Keywords: Turkey, The Zangezur Corridor, South Caucasus, Azerbaijan, Armenia

Introduction. The Zangezur Corridor is one of the strategic projects for Turkey in terms of
geostrategic and geopolitical significance. This corridor not only ensures Turkey’s direct land connection
with Azerbaijan and Central Asia but also has the potential to strengthen economic integration in the
region. Specifically, the diversification of transport and energy routes reinforces Turkey's position as a
regional power. At the same time, this corridor is one of the key factors that will impact Armenia-Turkey
relations and the balance of power in the South Caucasus. The Zangezur Corridor also plays an important
role in Turkey's Middle Corridor strateqy, serving as a key link in the trade routes extending from China
to Europe. In this context, the realization of the corridor marks a new phase in Turkey's South Caucasus
policy [1].

The Main part. The Zangezur Corridor is a strategic route that connects Azerbaijan to Turkey via
Nakhchivan. Following the Second Karabakh War, the opening of this corridor was envisioned in the
trilateral statement of November 10, 2020. Article 9 of the statement stated the following: All economic
and transport links in the region shall be restored. The Republic of Armenia guarantees the safety of
transport links between the western regions of the Republic of Azerbaijan and the Nakhchivan
Autonomous Republic in order to organize an unimpeded movement of citizens, vehicles and goods in
both directions. Control over transport shall be exercised by the bodies of the Border Guard Service of
the Federal Security Service (FSB) of Russia. [2].

The activation of the Zangezur Corridor holds significant strategic and economic importance for
Turkey and Azerbaijan. The restoration of the corridor's transport infrastructure, particularly the railway
network, and the integration with highways is planned. The reopening of the currently unusable railway
line could have economic and geopolitical impacts not only on a regional level but also globally. This
process will contribute to the intensification of regional trade, diversification of energy and logistics
routes, and the strengthening of international transport connections. The opening of the corridor will
affect the access of the countries in the region to international markets through trade routes. While the
connection between Baku and Horadiz is currently operational, the segment between Horadiz and
Ordubad in Nakhchivan does not exist at present.

Considering Azerbaijan's foreign trade routes and country distribution, it is expected that 9.3 billion
dollars worth of cargo will be transported through this corridor. The project has the potential to be part
of the global North-South axis and the “Belt and Road” initiative. In the context of Turkey's relations with
the West, the opening of the Zangezur Corridor will create favorable conditions for the TRAZ region (Adri,
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Kars, Igdir, and Ardahan provinces). It can also provide significant contributions to Turkey-European
Union relations [3, 5.20].

Turkey's development of relations with the World Trade Organization, the European Union, and
other international organizations serves as a model for the countries of the South Caucasus. Particularly,
the significant progress it has made in the logistics sector has transformed Turkey into a strategic partner
for regional countries. Additionally, global security risks such as the pandemic have brought the
importance of railway transport to the forefront and emphasized the necessity of sustainable trade
relations. In this context, the Zangezur Corridor is crucial for ensuring continuous trade flow and
strengthening regional integration. The significance of the corridor for Turkey can be characterized as
follows:

1. At the local level, the corridor holds significant importance. In particular, it is considered an
important step for the development of the TRAZ2 region in Turkey. This corridor can contribute to the
region's economic dynamism, leading to advancements in trade, employment, and infrastructure.

2. The corridor holds strategic significance on a regional scale. The Zangezur Corridor facilitates
Turkey's access to Central Asia, providing a direct connection to Turkic states with a trade potential of
1.2 trillion dollars. Additionally, it will serve as a key tool in strengthening cultural and historical ties,
deepening regional cooperation, and promoting integration between nations. At the same time, the
reduction of the distance between Azerbaijan and Turkey by 400 km will create conditions for optimizing
transport and logistics costs, making trade flows more efficient and faster.

3. When assessed from a global perspective, the strategic importance of the Zangezur Corridor
becomes even more prominent. The ongoing war between Russia and Ukraine has impacted trade
relations between Europe and China, and the sanctions imposed on Russia have led to a 65% increase in
interest rates. This situation has brought the significance and necessity of alternative trade routes,
particularly the Zangezur Corridor, to the forefront. For China, one of the key participants in the “Belt
and Road” initiative, the Zangezur Corridor holds a strategic position. The 6 billion dollars worth of trade
turnover between Turkey and Central Asia, along with the Ashgabat Agreement, indicates a growing
interest in the opening of this corridor.

The Zangezur Corridor, which will directly connect Turkey to Asia and Nakhchivan to Azerbaijan,
will create uninterrupted connectivity between the two countries with a shorter route (only 340 km)
compared to the Baku-Tbilisi-Kars railway. This corridor will contribute to strengthening regional
economic and strategic ties by providing direct and uninterrupted transport opportunities via
Nakhchivan. Currently, the price of 1,000 cubic meters of Azerbaijani gas is 490 dollars, but with the
opening of the Zangezur Corridor, it is predicted that the price of gas transported by tankers will drop to
335 dollars. This will reduce Turkey's reliance on Iranian gas. [4].

Currently, there are three main trade corridors in the world: the North, South, and Middle
Corridors, each with its own distinct characteristics. The North Corridor connects China to Europe via
Russia and takes approximately 20 days to complete. Due to the climate conditions, freezing events
caused by cold weather, as well as packaging and product loss costs, occur along this corridor. The Middle
Corridor, starting from China and passing through Turkey towards Europe, takes about 12 days to
complete. This is considered the best alternative compared to other routes. The South Corridor, which
begins in China and reaches Europe by sea, takes approximately 30 days. For all these reasons, the
opening of the Zangezur Corridor seems inevitable. The corridor, passing through the city of Igdir, which
borders three countries, will lead to the development of the logistics sector and an increase in other
investments. The Zangezur Corridor will enhance the economic and strategic significance of this region,
while also creating opportunities for new trade and transport connections in the area.

Turkish Airlines, Pegasus, and Armavir Airlines’ flights between Istanbul and Armenia reflect the
positive dynamics between the two countries in recent times. With the opening of the Zangezur Corridor,
all connections via Kars, Erzurum, Igdir, and Trabzon will expand, and the region's tourism potential will
support this development. Projects such as the Baku-Tbilisi-Kars Railway Line, which is one of the key
transportation infrastructures showcasing the potential of the South Caucasus region, and the Kars
Logistics Center, which began operation in 2021, also support the importance of strengthening the
Middle Corridor. Additionally, the construction of both road and railway lines along the Kars-Igdir-Aralik-
Dilucu highway is ongoing, providing faster and more efficient transport opportunities. [5].

Furthermore, the steps taken by the presidents of Turkey and Azerbaijan regarding the opening of
the Horadiz-Jabrayil-Zangilan-Aghbend road strengthen the region's infrastructure. This project is crucial
not only for the creation of new transport corridors but also for increasing trade and economic
cooperation opportunities. However, there are infrastructure differences between the railways
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connecting Nakhchivan and Kars. An investment of 1 billion USD is required for the modernization of this
route. The differences between the railways can be addressed through container transfer. The overall
budget for modernization and adaptation work is approximately 1.18 billion USD. Additionally, since
there is no railway line between Dilucu and Sadarak, it is necessary to establish new infrastructure over
a distance of 10 km. [6].

In terms of the integration of the Zangezur Corridor with other transportation networks, the issue
of how the region will connect to the Black Sea ports also comes to the forefront. The connection to the
ports will be ensured via the Igdir-Erzincan-Trabzon and Ankara-Yozgat-Mersin routes. The linkage of this
line to the ports will be of strategic importance for Turkey, Azerbaijan, and Eurasia. According to studies
conducted in Turkey, the total cost of railway projects to be implemented by 2053 will amount to 70
billion dollars. At the same time, according to Turkey's forecasts, freight transportation will increase 2 3-
fold by 2053 [7].

Conclusion. Although the opening of the corridor may be technically easy, the implementation of
the project depends on political and diplomatic decisions. After the liberation of Karabakh, Azerbaijan
has some concerns regarding cooperation with Armenia. Additionally, Iran is opposed to the Zangezur
Corridor. There is also a possibility that Georgia may not support the project due to its economic interests.
Prior to the Zangezur Corridor project, there was a railway project worth 3.5 billion dollars between Iran
and Armenia. Before the pandemic, entertainment tourism made up a significant portion of Armenia's
tourism, and most of the tourists were Iranian citizens. Once the Zangezur Corridor is opened, this railway
will lose its importance. In fact, since the corridor would cause economic loss for Iran, Tehran does not
want the opening of the corridor. However, the internal economic situations of Russia and Iran will
eventually lead both countries to adopt a more favorable approach to the corridor issue. Politically,
Russia, which has hesitations regarding this matter, is ready to support the project as it believes this
corridor will help develop its economy and trade, especially due to the difficult situation caused by
sanctions.
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Abstract

The main purpose of the article is to explain the relationship and connection between the
Constitution of the Republic of Azerbaijan and its sovereignty. As the fundamental law of the state,
the Constitution defines its legal and political foundations. This document establishes the form of
government, the structure of power, and the fundamental rights and freedoms of citizens. The
Constitution forms the basis of the legal system, and all other legislative acts must be based on it.

The Constitution of the Republic of Azerbaijan was adopted by nationwide referendum on
November 12, 1995. This document formalizes the country’s independence, and the construction
of a democratic, legal, and secular state. The Constitution consists of 5 sections, 12 chapters, and
158 articles. Its fundamental principles include state sovereignty and territorial integrity, the divi-
sion of power into legislative, executive, and judicial branches, the protection of human and civil
rights and freedoms, and the supremacy of law.

The Constitution of the Republic of Azerbaijan serves as the main guarantor of democratic
governance and the rule of law in the country.

Keywords: Constitution, Sovereignty, Popular Sovereignty, Rights and Freedoms, Year of
Constitution and Sovereignty, Universal Declaration of Human Rights, Patriotic War, Anti-terror
Operation, Independence.

Introduction. The most comprehensive Constitution of the Republic of Azerbaijan was adopted
through a referendum on November 12, 1995.

Article | of the Constitution of the Republic of Azerbaijan states: “In the Republic of Azerbaijan, the
sole source of state power is the People of Azerbaijan!” [3]

The Fundamental Law — the Constitution — which plays a significant role in the history of Azer-
baijan’s state independence, was prepared through the tireless efforts of National Leader Heydar Aliyev
and reflects the core values and directions of development in modern society. The Constitution enshrines
principles such as democratic state structure, protection of human rights, respect for the individual, po-
litical pluralism, and commitment to universal values. [4]

Main Section. Taking into account the importance of the Constitution in our statehood history,
National Leader Heydar Aliyev formalized the celebration of Constitution Day on November 12 each year
by signing a decree on November 1, 1996. His words remain a powerful message for every Azerbaijani
citizen:

“Every citizen must comply with the Constitution and laws, and fulfill their duty to the state and
society. Our Constitution is the people's Constitution.”

In recent years, significant progress has been made in the legal system, human rights, and state
governance. Under the leadership of President Ilham Aliyev, major reforms have been implemented in
these areas. Amendments to the Constitution through referendums held in 2002, 2009, and 2016 have
aimed at strengthening the legal framework and ensuring more reliable protection of citizens’rights and
freedoms.

Notably, the additions and changes made in 2016 played a key role in improving the functioning
of supreme state bodies and effectively ensuring human rights. These reforms adapted the Constitution
to the demands of the times, transforming it into a more perfect legal document.

According to Article 2 of the Constitution: “The right to freely and independently determine one’s
destiny and to choose a form of governance is the sovereign right of the Azerbaijani people.” [2, p. 4]

Constitution and Sovereignty in Modern Azerbaijan:
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The victory achieved in the 44-day Patriotic War of 2020 not only secured a military triumph but
also ensured, from a legal perspective, the full enforcement of the country's sovereignty and the validity
of the Constitution throughout the entire territory.

According to Article 5 of the Constitution,“The People of Azerbaijan are United!”
This statement reflects the indivisibility and unity of the Azerbaijani people. [2, p. 4-5]

Under the leadership of President Ilham Aliyev, state sovereignty has been restored over all Azer-
baijani territories. The ongoing reconstruction and restoration efforts in Karabakh and Eastern Zangezur,
along with the return of internally displaced persons to their homelands, are clear manifestations of this
sovereignty.

The declaration of 2025 as the “Year of the Constitution and Sovereignty” highlights the state's
commitment to legal and national values. This decision also represents an important step forward in the
protection of the rights and freedoms of citizens. The initiatives and reforms planned for the year will
further strengthen Azerbaijan’s position on the path toward building a legal state. [1]

In the modern era, building a legal state is one of the essential conditions for the harmonious and
sustainable development of any society. In Azerbaijan, this principle serves as the foundation for ongoing
reforms and modern development. Having become a regional leader and a creator of new political and
economic realities in the region, Azerbaijan bases its development strategy on law, stability, and justice.

The Victory in the Patriotic War and the subsequent anti-terror operations, which led to the resto-
ration of full sovereignty, laid the foundation for a new stage of development in Azerbaijan. In all its
actions, the state demonstrates a model position by adhering to international law, justice, and the Con-
stitution.

The Constitution of the Republic of Azerbaijan, adopted on November 12, 1995, is the first Consti-
tution of the country’s independence period and the fourth in its overall history. The previous constitu-
tions were adopted during the Soviet era — in 1921, 1925, and 1978. Although independence was de-
clared in 1991, the political instability and administrative gaps of that time delayed the adoption of a
new Constitution. Only after the return of National Leader Heydar Aliyev, who restored stability, was the
first national Constitution successfully adopted.

The Azerbaijani Constitution also incorporates the principles outlined in the 1948 Universal Decla-
ration of Human Rights and other international documents, demonstrating its compliance with interna-
tional law.

Preamble and Conclusion: Constitutional Sovereignty in Practice:

In the preamble of the Constitution, the protection of Azerbaijan’s independence, sovereignty, and
territorial integrity is declared as a primary goal. However, for nearly 30 years, the occupation of Azer-
baijani lands made it difficult to fully implement these principles. Armenia’s policy of occupation was a
violation of international law, and during this period, Azerbaijan focused all its efforts on restoring its
sovereign rights.

Conclusion. The Patriotic War, which began in September 2020 and ended in victory, along with
the anti-terror operations of 2023, resulted in the complete restoration of Azerbaijan’s territorial integ-
rity. This also means that the Constitution now holds full legal power across the entire territory of the
country. On September 20, 2024, by Presidential Decree, this victory was formally recognized through
the declaration of State Sovereignty Day. [4]

The year 2025 is set to be of special significance in the history of Azerbaijan's development. With
the decree signed by President Ilham Aliyev, the country is entering a new phase with strengthened sov-
ereignty and legal foundations. This new stage will be marked by the continued progress of a modern,
strong, and lawful state.
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Introduction

Peace is a crucial precondition for the full realization of fundamental human rights, as only under
conditions of freedom and security can other rights be effectively exercised. The absence of armed
conflict forms the basis of human dignity and material well-being. Respect for humanity, alongside the
prohibition of cruel, inhuman, and degrading treatment, is an integral part of human rights standards.
Peace and the absence of armed conflict also necessitate conditions for restorative justice and
reconciliation.

International Peace Law Norms

The Office of the United Nations High Commissioner for Human Rights regards peace as
encompassing a wide spectrum of rights, ranging from civil liberties to the right to development and
environmental protection. The United Nations (UN) and its member states have acknowledged the close
link between peace and human rights by intensifying efforts to prevent conflicts. The UN Charter
emphasizes the organization's commitment to maintaining global peace and security, imposing strict
obligations on member states to settle international disputes peacefully and to refrain from the use of
force.

Both humanitarian law and human rights law aim to minimize conflict sources and uphold the
fundamental principles of civilization. The UN Charter clearly sets out obligations concerning the
maintenance of international peace and security. Given recent international events, the promotion of
peace and human rights has become even more vital. The international framework for peace law is built
upon historic documents, customary norms, precedents, and contemporary international legislation.

Treaty Mechanisms and Legal Framework

The research focuses on the treaty mechanisms, multilateral agreements, and conventions that
underpin international peace law. Additionally, proper interpretation of these legal rules is of paramount
importance. Various legal instruments, traditional principles, UN General Assembly agendas, and
evaluations will be examined collectively. International legislation aims to contribute to universal and
sustainable peace while effecting positive changes in international law.

Peace law must be consolidated as a new direction in international law in the 2 1st century, with a
respect for sovereign rights, equality of states, and peaceful dispute resolution. In general, international
law seeks to ensure justice and stability based on peace law principles, the independence of states,
territorial integrity, and political sovereignty.

The Importance of Peace for Humanity

Peace is a vital value for humanity, promoting tranquility and coexistence. Its preservation ensures
the security of future generations. Historically, all wars have ultimately ended through peace. Peace is
inherently more powerful and effective than any form of coercion. The International Day of Peace,
established by the UN General Assembly in 1981, underscores the solidarity of peace-loving nations for
the welfare of humanity. Since 2001, it has been observed annually on September 21.

The purpose of this day is to encourage all countries and peoples to cease hostilities and conduct
public awareness campaigns related to peace. As conflicts continue to expand globally, the International
Day of Peace becomes increasingly relevant. Regardless of race, religion, ethnicity, or social background,
supporting the peace process is imperative. Each year, the UN Secretary-General stresses the importance
of ceasefires and adherence to peace agreements to foster development and security.

International Instruments and the Right to Peace

One of the most reliable foundations of universal law is the set of international treaties adopted
under the UN framework. Resolutions and conventions significantly contribute to the norms of peace
law. The UN has established a framework for the protection of the right to peace through resolutions,
thereby setting obligations for states and encouraging cooperation.
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The "Declaration on the Right of Peoples to Peace" adopted in 1984 by the UN General Assembly
is a critical document. It defines peace not merely as the absence of war but also as the establishment of
a society where fundamental rights and freedoms are respected. The responsibility for maintaining and
strengthening peace and security is assigned as a primary duty of states.

Azerbaijan's National Legislation and Peace Policy

The integration of international peace law norms into Azerbaijan's national legislation is crucial.
National legal systems play a vital role in fulfilling international obligations. Azerbaijan's peace policy
aims at resolving long-standing conflicts and ensuring regional stability. Despite challenges posed by
Armenia's aggressive policies, Azerbaijan continues its diplomatic and legal struggle within the
framework of international law to restore territorial integrity and achieve peace.

Conclusion

Peace is fundamental to the full realization of human rights, as liberty and security are
prerequisites for the exercise of other rights. The United Nations views peace alongside international
security and human rights, urging states to resolve conflicts through peaceful means. The right to peace
is protected under both international and national legal frameworks. Azerbaijan's peace efforts aim to
resolve conflicts and promote regional stability within international law. The International Day of Peace
highlights the importance of collective efforts to prevent wars. Strengthening peace must be achieved
through legal and diplomatic mechanisms.
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Abstract

In today's rapidly evolving landscape of science, technology, and engineering, there is an in-
creasing demand for highly qualified engineering professionals capable of solving complex profes-
sional tasks. One of the key components in the training of such specialists is mathematical educa-
tion. This article highlights the importance of fundamental mathematical training within the sys-
tem of engineering education and emphasizes its role in developing analytical thinking, the ability
to model technical processes, and make well-grounded decisions.

Special attention is given to the necessity of professionally oriented mathematical education
in technical universities. This implies that the study of mathematical disciplines should be closely
linked to the students’ future engineering activities, incorporating applied tasks relevant to their
specialization and fostering abstract thinking skills essential for mastering core professional sub-
Jects. It is emphasized that professionally oriented mathematics teaching not only enhances the
assimilation of educational material but also cultivates a sustained interest in the engineering pro-
fession.

Thus, fundamental mathematical training with a clear professional orientation is a crucial
condition for the preparation of competitive engineering specialists who can adapt to the chal-
lenges of modern industry and successfully implement innovative projects.

AHHomayus

B coBpemMeHHbIX YC/I0BUSX CMPemMumesibHo20 pa3Bumus HAyKu, MexXHUKU U mexHosio2ul
Bospacmaem NompebHOCMb B BbICOKOKBAIUDUUUPOBAHHBIX UHMCEHEPHbIX Kaopax, CNOCOOHbIX
appekmuBHO pewiams NPodeccuoHarbHbie 3adadu. OOHUM U3  KJHOYEBbIX 3/IeMeHmoB B
Nno020moBKe mMakux CNeyuasucmos ABgemcs mMamemamuyeckoe obpazosaHue. B 0aHHou
cmamse paccmMampuBaemcsl BaxcHOCMb GyHOamMeHmasabHol Mamemamuyeckod Nno020moBKU B
cucmeme  UHXeHepHo20 0bpazoBaHus, NooYepkusaemcs eé pofib B  (HOPMUPOBAHUU
AHANUMUYEeCK020 MbIW/IeHUS, CNOCOOHOCMU K MOOeIUPOBAHUK MEXHUYECKUX NPOUEeccos U
NPUHSMUK 060CHOBAHHBIX peuteHud.

Ocoboe BHuUMaHue yodensgemcs HeobxoO0uUMOCMU NPOGECCUOHAIbLHOU HANPABIeHHOCMU
Mamemamu4ecko2o 06pd3oBaHUS B MEXHUYeCKoM BYy3e. ImOo 03Hayaem, 4Ymo Uu3yqeHue
MamemMamuyeckux oucyunuH 00X HO bbimb MecHO CBA3aHO ¢ byodywed uHxceHepHoU
desmesibHOCMbK  CMYyO0eHMOB, BK/IH0YAMb  NPUK/IAOHbIe 3adayu, COOMBEemMCmBYyuUe UX
CheyuasbHOCMU, d Makx e pa3suBdAmb HABbLIKU AbCMPAKMHO20 MbiWIeHUS, Heobxooumbie 01
0CBOEHUSI NPOGUIIbHBIX QUCYUNIUH. [To0YepKuBaemcs, Ymo NPopeccuoHaIbLHO OpUEHMUPOBAHHOE
npenoodasaHue Mamemamuku cnocobcmayem He MOoJIbKO JIy4uwemy yCBoeHUro y4ebHo2o Mame-
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puana, Ho U popMupoBaHuUo ycmoUlyuso2o UHMepeca K UHMeHepHoU npogeccuu.

Takum 06pazom, pyHOaMeHmMaabHas Mamemamu4yeckas N0020MOBKA C APKO BbIPAXEHHOU
NPoeccuoHanbHoOU  HANPABIEHHOCMbIO  ABISEMCH  HEeobX00UMbIM  YC/I0BUEM NOO20MOBKU
KOHKYDPeHMOCNOCOBHbIX UHMHEHEPHbIX CNeUUAdsUCcmos, CNOCObHbIX adanmupoBAMbCS K BbI30BAM
coBpemMeHHoU UHOYCMPUU U YCNewHo peaau3o8bi8amb UHHOBAUUOHHbIE NPOSKMBbI.

Keywords: fundamental education, technological engineer, professionally oriented educa-
tion, fundamental mathematical training and mathematical thinking.

Kntoyesbie c/108a: pyHOamerHmasnbHoe obpazosarue, UHX(eHep-mexHoJI0e,
NpoOGeccuoHasbHO  OpUeHMUPOBAHHOe oby4YeHue, GYHOAMeHMasnbHas MamemMamuyecKkas
No020mMoBKA, Mamemamuyeckoe MbilLIeHuUe.

The modern period of society's development is characterized by the growth of knowledge-intensive
industries; the information explosion, computerization; the priority of scientific research conducted at
the junction of various sciences, the success of which depends on the availability of deep and extensive
fundamental knowledge. Due to the changed industrial, economic, socio-political relations, there is an
urgent need to ignificantly improve the training of competitive specialists and technological profile. The
introduction of a new structure for the training of technology specialists is dictated by life itself, changing
not only the structure of society, but also the need for a flexible response of higher education to the needs
of a market economy.

The shift of emphasis from labor-intensive processes to high-tech ones determines the increasing
importance of methodological training of students in a technological university.

The university education system does not need particular changes, but fundamental transfor-
mations, the concept of intensification, which will provide a fundamentally new level of professional
training of highly qualified personnel. In order to train highly qualified technological personnel, it is nec-
essary updating the content of vocational education in accordance with the requirements of the new
generation of state educational standards. Changing the content of professional education, in particular
mathematical education, and the introduction of new technologies into the educational process should
ensure a balance between a fundamental and competence-based approach to learning. Mathematics in
a technical university is the methodological basis of all natural science knowledge, and the system of
mathematical education should be aimed at using mathematical knowledge in the study of cycles of
general professional and special disciplines.

The current situation in society opens up new perspectives for pedagogical science in the develop-
ment of the theory of professional development of the engineer's personality. It also opens up opportu-
nities for teachers and researchers to actively participate in modernizing the educational content of mod-
ern technological engineers. A large number of pedagogical studies have been devoted to the quality of
fundamental mathematical training of engineers and methodological improvement . But, nevertheless,
as university professors note, the quality of mathematics knowledge of graduates of engineering and
technical specialties of many universities, unfortunately, leaves much to be desired. The reasons for this
are not the lack of study hours or the poor mathematical training of applicants, but the discrepancy
between the established, traditional content of teaching mathematics to students of engineering and
technology specialties and the new learning goals. At the present stage, this content is an abbreviated
summary of the main mathematical disciplines, and is almost unrelated to the student's engineering spe-
cialty, and therefore it does not contribute in any way to obtaining high-quality fundamental mathemat-
ical training. This is evidenced by the contents of the most common textbooks and problem books used
in the learning process in higher technical educational institutions.

The fundamental point of the problem of mathematical education is the choice of the volume and
content of the material of thematic courses, the definition of learning objectives, the right combination
of breadth and depth of presentation, rigor and clarity, i.e. the choice of the most effective and rational
ways of learning, and all this taking into account the limited time allocated to the study of mathematics.

The focus on the fundamentalization of education allows the future engineer to obtain the basic
knowledge necessary for self-education and form a unified worldview scientific system based on modern
ideas about science and its methods. This direction allows you to develop the graduate's need for contin-
uing education.
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Mathematical education should be considered, first of all, as the most important element of a
graduate's fundamental training.

The fundamental nature of mathematical training includes the following aspects:

1)sufficient generality of mathematical concepts and constructions (mathematical ideas and con-
cepts, methods of solving problems should have a sufficient degree of generalization to ensure a wide
range of their applicability),

2) reasonable accuracy in the formulation of mathematical properties of objects; mathematical
ideas and concepts should have precise definitions, formulations of properties of objects should be ac-
companied by conditions of their applicability, algorithms for solving problems should be accompanied
by an assessment of their error; an essential role in the rigor of mathematics is played by an adequate
modern mathematical language that allows you to express concepts and their properties concisely and
accurately;

3) the logical rigor of the presentation of mathematics, that is, to clearly trace the logical relation-
ship between the various concepts of the theory; the logical flawlessness of the proofs, the use of various
deductive techniques, a clear understanding of the differences between necessary and sufficient condi-
tions, the role of counterexamples to theorems, the correct use of logical relations and quantifiers of
universality and existence, etc..

Being a fundamental discipline, it is mathematics that serves as the basis of engineering knowledge
and determines the general level of technical erudition of an engineer.

The purposeful formation of students' professional orientation in the process of professionally ori-
ented mathematics education is possible and effective in the context of new learning technologies. The
university, relying on the creative potential of teachers, should help students of engineering and techno-
logical specialties achieve a scientific way of thinking that includes mathematical culture as a necessary
component of social scientific and professional competence. Thus, the problem of modernizing the con-
tent of mathematical education as the basis for effective work of a process engineer in the modern tech-
nical space is being actualized.

It is equally important that the student has mastered the skills of mathematical modeling in the
field of future professional activity. It is known that mathematical modeling skills can be considered as
skills of applying mathematical knowledge in practice, which means that training should be aimed at
achieving both components of this goal in their dialectical unity.

Thus, the concept of mathematical training is expanding to include both fundamental mathemat-
ical training and the skills of applying knowledge in practice. The level of competence of a future engineer
largely depends on the quality of mathematical training. The possibility of filling the student's educa-
tional and cognitive activities with personal meaning and improving the quality of fundamental mathe-
matical training is to give the content of training a professional orientation. If the teaching methodology
is carried out taking into account the professional orientation of the higher mathematics course, then
the process of professional The formation of future specialists is being significantly improved, since under
such conditions a personal-activity approach to the individual potential of each individual student is being
implemented.

Currently, on the one hand, education is a matter of using the educational potential of computer
technology to enhance learning processes throughout a person's life, and on the other hand, educational
processes should be such as to meet the changing qualification needs of a specialist in the information
age. It is widely recognized that the very definition of "knowledge" is changing — from information ac-
quisition to information management.

One of the tasks of the higher education system is to meet the need for professionally competent
personnel in the context of a significant increase in the complexity of the technological content of pro-
fessional activity, rapid changes in this content, and changes in the organization of production. There-
fore, there is an urgent need for a broader study of mathematical methods and computational mathe-
matics by future technological engineers. techniques. It is necessary to know the deep connection be-
tween the tasks and methods of technology, design and production and the opportunities provided by
modern exact sciences and computers on the other hand.
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Abstract

The laws of symmetry play a fundamental role in describing natural phenomena. One of their
mathematical manifestations is the self-adjointness of a linear operator in a Hilbert space. Many
physical processes are described by boundary value problems, which are often linear. These prob-
lems serve as adequate mathematical models when the results obtained from them correspond
well with experimental data.

Linear homogeneous boundary value problems are associated with linear operators. In the
case of closed systems—either isolated or in equilibrium—such operators are typically self-adjoint,
reflecting the law of conservation of energy.

The distinction between closed symmetric operators and self-adjoint operators is essential:
self-adjoint operators generally correspond to well-posed problems, while symmetric operators
may correspond to overdetermined ones. Essential self-adjointness is particularly important when
a symmetric but non-closed operator is given. In such cases, proving essential self-adjointness al-
lows one to uniquely recover a self-adjoint operator without precisely specifying the domain of
definition.

This makes it possible to develop spectral theory for a wide class of boundary value problems,
including those involving partial differential operators.

As a result of our research, new criteria for the symmetry and essential self-adjointness of a
regular model invertible Sturm—Liouville operator have been established. These results are formu-
lated in terms of the properties of the boundary condition coefficients of the Sturm—Liouville oper-
ator.

AHHOMAuus

3aKoHbI cuMMempuu ueparom GyHOamMeHmasabHyto poJib 8 ONUCAHUU NPUPOOHbIX AB/1eHU.
OOHUM U3 UX Mamemamuyeckux nposiBAeHUl SBASeMCS CAMOCONPAHEHHOCMb JIUHEUHO20
onepamopa 8 2u/ibbepmoBoM NPOCMpPaHcmae. MHoaue duudeckue Npoueccsl oNUChbIBarOMCs C
NOMOWbIO KPaesBbix 3a0ay, KOmopble 4acmo OKA3bIBAOMCS JUHEUHbIMU. Takue 3adaqu ciyxam
adekBamMHbIMU MaMeMamuyeckumu MoOoesIaMU, ec/iu pe3ysibmamal, NOJyYeHHbIe HA UX OCHOBE,
coomBemcmaYHM 3KCNePUMeHMAsbHbIM OaHHBIM.

JIuHeldHbIM 00HOPOOHbIM KpaesbiM 3a0a4am coomaemcmayrom JiuHelHble onepamops.. B
c/lydae  3aMKHYmbIX  (U30/IUPOBAHHBIX U/IU  HAXOOSWUXCA B PABHOBECUU) cucmeM makum
onepamopamM coomsemcmayem CAMOCONPAXEHHOCMb, YMO OMPa3aem 3dKOH COXPAHeHUs
SHepauu.

Paziuque mexody 3aMKHYMbIMU CUMMEMPUYECKUMU U CAMOCONPAXEHHbIMU ONepamopamu
NPUHYUNUATIBHO:  CAMOCONPSMEHHbBIE 0Nepamopbl, KAk NPAsusio, CBA3AHbI C KOPPEKMHO
NOCMABJeHHbIMU 3a0a4amu, mo20d Kak CcUMMempuyeckue — C NepeonpeoesiéHHbIMU.
CywecmBeHHass CamoCconPsaXEHHOCMb O0COOeHHO BAaX(HA, Ko20d 3addH cummempuyeckud, HO
He3amKHymbIl onepamop: B8 3MOoM C/y4ae, eciu yoaémcs 00KA3amb  CYUieCmBEeHHYH
CaAMOCONPAXHEHHOCMb, MOMHO OOHO3HAYHO BOCCMAHOBUMbL CAMOCONPSMEHHbIU onepamop 6e3
MOYHO20 YKa3aHusi 0bs1acmu onpedesieHus.

bnazodaps 3momy CMAaHOBUMCA BO3MOXHbIM NOCMPOeHUe CNeKkmpasibHoU meopuu 0/
WUPOKO20 K/1aCCa Kpaesbix 3a0ay, BK/IOYAS 3a0aqu ¢ OuppepeHyuanbHbIMU onepamopamu 8
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YaCMHbIX NPOU3BOOHBIX.

B pe3ysibmame Hawux ucciedosaHul NoJy4eHbl HOBble Kpumepuu CUMMempU4yHOCMU U
CamMOCONPSIHEHHOCMU B CYUW,eCMBEHHOM pe2yJiipHo20 MOo0e/IbHo20 0bpamumo20 onepamopd
LUmypma-Jluysunns. [lonyyeHHbie pe3ysibmamsl CGOPMYIUPOBAHLI B MEPMUHAX CBOUCMB
K03 puuueHmos 2paHu4HbIX ycaosul onepamopa LLimypma-/luysunssi.

Keywords: Hilbert space, Sturm-Liouville problem, inverse operator, adjoint operator, Sym-
metry of operators, differential equations, general solution, Green's function.

Knrovesbie cnosa: unbbepmoso npocmpaHcmao, 3adaya LLimypma-Jluysunns, ob6pamHbid
onepamop, CoNPsiXeHHbIU 0nepamop, CUMMempPUYHOCMb 0Nepamopos, oupdepeHuudibHbIe
YpasHeHus), obujee pewerHue, pyHKUUS [PUHa.

BsedeHue. B pesynsmame pabomsi [3] nocmpoer obpamHbili onepamop L u nposedeH
CpasHUMesbHbIU aHaau3 noJy4eHHo2o pesyssmamd. CpasHeHue NoKa3asa, 4mo G(x,t)= G(t, x), m.e.

dyHKuUSa [puHa aB1semcs cummempuyHoU GyHKyUeld omHOCUMENTbHO CBOUX ap2yMeHmOoBs. BbissieHo,
Ymo Mo He Bce20a Mmak, OHO 3aBUCUM OmM BUOA 2PAHUYHO20 YC/I0BUS.

B OanbHeliuwem, bbi10 00KA3aHO Cyuwecmsosaque obpamHo2o0 onepamopa 015 0718 npocmeduwed
3a0ayu LLmypma-Jluysunna 8 o0HomMepHoM npocmpaHcmse [4]. CpasHumesbHbIU aHaau3 nokKasasa
npeumywsecmsa npedsioxeHHo20 Memodd. PeweHue, nposepeHHoe Ha npocmedwel Kkpaesol 3adaye,
COBNANO C pe3y/IbMAmoM, NOJIYYEHHbIM Yepe3 0bpamHbili onepamop, Ymo noomaepxodaem e2o
KOPPeKmHOCMb. Takxe NpoaHanu3uposaHa CUMMempUYHOCMb GyHKUUU [puHa, 3asucawas om munda
2PaHUYHbIX ycaosul. Mpuw/iu K BbIBoAY, YmMo Memod 3¢pgekmuBeH u ynpousaem Npouecc HaxoxoeHus
CONPAXCEHHO20 ONEepamopa U NPOBEPKU €20 CaAMOCONPAHEHHOCMU.

B pabome [5] 0oKazaHo CywecmBoBaHue CONPSXeHHo20 onepamopa 0/ ypasHeHus LLimypma-
Jluysunns ¢ KoHkpemHoU ¢opmod. [paHu4Hoe yciosue npowiesl mpoUHyH NPOBEPKY C NOMOULbHO 3a0a4U
Jlupuxne, nonyzakpensieHHol 3a0a4u U aHmunepuooudyeckol 3adaqu. B umoae npuwiiu K 81800y Ymo,
ymobbl CONPSXEHHBIO onepamop Cywecmsosan u Obll KOPPeKmMHO onpeodenéH, Heobxooumo
YYUMbIBAMb YC/I0BUS 2/1A0KOCMU KO3pdUYUEHMOoB 0Nepamopa u mun 2paHuYHbIX ycaosudl.

B npedbidywell pabome [6] nokazaHa e2o cummempu4yHoCmb onepamopa LUimypma-Jluysusiis
NOPOXOeHHbIU OUpPepeHUUaIbHbIM BbIPAXEHUEeM C KPaesbiMu YCA0BUSMU. A makxe CcO0enaHo
CpasHeHue CBOUX pe3y/ibmamos C U3BeCMHbIMU meopemamu AUHCa u JTeBUHCOHA.

Y, HakoHeu, B 3mol Cmamaee 3asepuidaem Haule UcciedoBaque u noJy4aem 0CHOBHOU pe3y/ibmam
pabomsl B BUOE Meopembl, Co2/1acHO Komopod, onepamop LLImypma-Jluysusiis camoconpsixeH B
cywecmseHHom 8 npocmparcmae L?(0,1), m.e. oH 3ambikaeM u e20 3ambikaHue L s8/1semcs

camoconpsixerHbim onepamopom 8 L2 (0,1).
[ocmaroska 3adayu. PaccMompum 8 eunbbepmosoM npocmpaxHcmse H=L%(0,1) onepamop
LImypma-JluyBusnis:
Ly =-y"(x), xe(0,1) (1)
{ anY(O) + alZy'(o) + aisy(l) + a14y'(1) =0,
a,Y(0)+a,Y'(0)+ay,Yy(1)+a,y'(1)=0,
20e a; (i =1,2;j=12,3 4) - NPOU3BOJIbHbIE KOMNJIEKCHbIe YUC/Id.

(2)

Cnpawusaemcs, Npu Kakux YCr0BUSX HA KO3p@uyueHmsl 3mu  0nepamopbl OKAMCYMCA
CAMOCONPSAMHEHHBIMU B CYW,eCMBEHHOM?
PeweHue. Eciu Ay, + Ay + Ay, +Agy + Ay, 20, mo 8 cuny meopemsi 1 [3] cywecmsyem obpamHbil

onepamop L™, komopsbili umeem Buo
1
y(x)=IG(x,t)f(t)dt (3)
0

20e s0po G(x,t) umeem sud
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—AXt = (A, + A5 )X+ (A + A + AL )T+ A, + 4,
Alz + Al3 + A14 + ASZ + A34

~AXt = (Agy + A5 U+ (A + Ay + A5 )X+ Ay, + A,
Ap+A+AL+Ay + 4y, ,

G(x,t)=

OueHum sesu4uHy 3mo2o fopa 8 Q=[0,1]x[0,1].
Ecnu 0<t<x<1, mo
|A13| + |A12 + A32| + |A12 +A,+ A14| + |A32 + A42|
|A12 + AlS + A14 + ASZ + A34| '

G(x.t)<

Ecnu 0<x<t<1l, mo

|G(X t)| < |A13|+|A34 +A32|+|A13 * A +A34|+|A32 +A42| .
|Ap + A+ Ay + Ay + Ay

CredoBamesibHo, uMeem Mecmo HepaseHCmBo
sup|G(x,t)| <K, K>0, (5)
Q

20e K - Hekomopas NOCMOSHHAS, 3ABUCAWASA JIUWb OM MUHOPOB A (i,j=1,2,3,4) 2paHu4yHou
mampuupbl. Toeda u3 (3), umeem

y(x)[ = iG(x,t) f(t)dt

IO <o < k2o =
EaiE L
[Tony4eHHoe HepaseHCmBo

HL_lfugK'”f”’K>0 (6)

o3Ha4Yaem, 4mo obpamHbit onepamop L™ oepaHudeH Bo MHOXecmBse HenpepbisHbIX GyHKUuUl. Kak
U3BECMHO, MHOXECMBO HenpepbiBHbIX PyHKUUL cocmassisem JiuHelHoe MHo2006paszue BCkody NJIOMHOe

8 npocmparcmae H=1?(0,1). [lo Hacmosiwezo MomeHma mbl pabomanu uHmezpanom Pumard, a 8

s:[|G(x,t)|2 dti“ (O dt<K?-|f]f =

npocmparcmae L*(0,1) deticmayem uH#mezpan Jlebezd, 4mobbi npuMeHums meopemy 0 NpodosHeHuUU

JIUHeUHo20 02paHuYyeHHo20 onepamopd 3a0dHHO20 HA NJIOMHOM MHOMecmae nepelidemM K uHmezpasny
Jlebeza 8 popmyne (3). Ham uzsecmHo, Yymo ecnu pyHkuyus f(x) uHmezpupyema no Pumary, mo oHa

uHmezpupyema no Jlebezy u 3HayeHus 3mux uHmeepasos cosnadarom. ONuUpascb HA Meopemy o
npodos#eHuu  pacnpocmpaHum onepamopa L™ Ha B8ce npocmpaHcmso H= L2(0,1) no
HenpepbIBHOCMU, 8 pe3y/ibMmame Mbl NOJIYHYUM 3aMbIKaHue onepamopa L, obo3Haqyum e2o yepes L.
- —\-1
Onepamop LLImypma-/luysunis donyckaem 3ambikaHue u L = ( L) . Mbl 00Ka3a/iu c/1edyrousyro 1emmy.
Jlemma 1. Ecsiu umeem mecmo HepaseHCmao

A12_'_A13+A14+A32+A34¢0’ (7)
mo onepamop LLiImypma-Jluysunns (1)-(2) obpamum u 3ambikaem, u umeem mMecmo ¢opmy/ia
Lt =(0)". (8)

Cnedcmsue. Obnacmpb 3HayeHuld onepamopa L  cosnadaem co Bcem npocmMpaHcmBom
H=L%(0,1), me R(L)=H=L*(0,1).

/115 8b1B00a 0OCHOBHO20 pe3y/IbMama BaXHoe 3Ha4eHue umeem C1eoyrouids 1emmda.

Jlemma 2. Eciu Ac A" u R(A)=H, mo A= A". MiHa4ye 20B0ps, ecu /uHelHbId onepamop A
cuMmempuyeH U e2o obnacme 3HavyeHul cosnadaem CO BCemM npocmpaHcmsom H, mo oH
CAMOCONPSIHCEH.

Jlokazamesibcmao. B custy uzsecmHol meopembl meopuu 2u/ibbepmoBbix NPOCMPAHCMB UMeem
Mecmo paz/ioxeHue
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H=R(A)®N(A"),

20e R(A)- 3ambikaHue obnacmu 3Ha4eHuu onepamopa A, a N(A*)- noonpocmpaHcmBso Hysed

onepamopa A".
13 srmoqeHuss R(A)c R(A)c H uycnosusi nemmbl umeem R(A)=H, =N (A* ) ={0}. M3 Ac A

cnedyem, ymo D(A) « D(A") u drg o6ozo x e D(A) umeem mecmo paseHcmso Ax=A'X e R(A*).
CredosamerbHo, R(A) = R(A") cH, = R(A)=R(A")=H.

Mpednonoxum, ymo D(A) # D(A") , moeda cyusecmayem z e D(A*) makod, 4mo 7 ¢ D(A), HO B
cuny paseHcmsa R(A)= R(A*) cywecmayem makol snemenm X e D(A), umo Ax=A"z. C dpyeol
cmopoHbl Ac A", nosmomy Ax=A"x=A"z,= A" (x - z) =0. [Tockonbky N (A*): {0} , Mo x—z=0uwiu

z=xeD(A), nonydunu npomusopeyue. Takum obpazom, D(A) = D(A") uieMmMa 00Ka3aHa.
Teopema. Eciiu

A+ Ay +A, +Agy +A,, %0, (7)
A _ Ay
Ap + A+ Ay +Ayp + Ay, - Ap +Ap+AL +A5 + Ay, I
A, +Agy _ Ay +Ag, , (9)
Ap + A+ A +Ap + Ay Ap +A+A+Ap + Ay,
Ay +Ay, Ay +A,

Ap + A+ A + A5 + Ay Ap + A +A, + A + A,
mo onepamop LLimypma-/luysunnis (1)-(2) camoconpsixeH 8 cywecmseHHom 8 npocmparHcmse L2 (0,1),
M.e. OH 3aMbIKAEeM U €20 3aMbIKaHue L A8Semcsi camoconpsixerHbim onepamopom 8 L (0,1) .

Jlokazamenbcmaso. B cuny ycaosul (7), (9) u meopembi [6] onepamop LLImypma-Jluysunns (1)-(2)
CUMMempUYeH, a B CUYy IeMMbl 1 OH 3aMbIKaem. 3aMbIKaHue 1106020 CUMMempuYyecko2o onepamopa
6ydem cuMmempuyeckumM onepamopom. B camom dente, nycms A cummempuyeckud onepamop, d A €20
3ambIKaHue, moeda 8 cusy onpedeneHus 015 aobod napei u,v € D(A) umeem mMecmo paseHcmBo

(Au,v)=(u,Av).
[MpednosioxumM, 4mo x,yeD(ﬂ), mo20a cywiecmsyrom makue nociedosamesbHOCMu

{u} v} €D(A), n=1,2,..., ymo u, = x, Au, > AX; v, =Y, Av, > Ay . Mcnosib3ys HenpepbIBHOCMb

CKA/ISIPHO20 NPOU3BE0eHUS U Nepexo0s K npedesy B popmyse
(Au,,v,)=(u, Av,)
noJyYuUM

(Axy)=(xAy)
ymo u mpeboBaaock 00KA3AMk.
Takum obpazom, 3ambIKaHue onepamopa LLimypma-Jluysunia L As/semcs cuMMempuyecKum
onepamopom, 0b1acms 3ambikaHus komopoeo R(L) cosnadaem co scem npocmpaHcmsom H = 2.

To2da 8 cusy 00KA3aHHOU HaMU JIeMMb] 2 UMeem Mecmo paseHCmAao (E) =L, m.e. onepamop L
CamMoCoNpaXYceH, Ymo U ymBepoanocb meopemod.
£\ 1
Mpu ycnosusx semmbl 2 Cywecmaytom 02paHUudYeHHble obpamHbie onepamopbi A, (A )

onpedesierHHble Ha BceM npocmpaHcmae H . 3mom ¢akm s8/19emcs NpocmbiM C1e0CmBUemM meopemb|
baHaxa «O 3amMKHymom epaguke».

Bbi1BoObI. Cpedu modesibHbIX 06pamumbix onepamopos  LLImypma-Jluysusiisg umeemcs Kiacc
0NepamopoB8 CAMOCONPSIHEHHbIX B CYWEeCMBEHHOM. 3Mom K/1dCC MOXHO ONUCAMb  PA3HbIMU
cnocobamu, 8 Hacmosaweld pabome nosy4eH 00UH U3 BAPUAHMOB ONUCAHUS, KOMopoe PopMaabHO U
as20puUMMUYecKu OmJu4aemcsi Om paHee u3BeCmHbIX pe3y/ibMamos.
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OCHOBHbIM pe3yibmamom Hacmosuiel pabomsl MOXCHO CYHUMAMb Meopemy, Co2aacHo Komopod,
onepamop LLImypma-JluyBusiis cCamoconpsixeH 8 CYUeCmBeHHOM B 2u/ilbbepmoBO NPOCMPAHCMBE, m.e.
OH 3aMbIKaeM U e20 3aMbIKaHUe SB8J15emcsl CAMOCONPSIHEHHbIM 0NepamopomM 8 AHHOM NPOCMPAHCMBE.
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Abstract

This review evaluates the efficacy and safety of temporal lifting techniques utilizing
bioabsorbable Endotine fixators in combination with suture materials. Employing retrospective and
prospective analyses, meta-analyses, and qualitative assessments, we examine clinical outcomes
from 2015 to 2025. The findings suggest that the combined use of Endotine devices and sutures
offers enhanced aesthetic results, improved tissue fixation, and reduced complication rates
compared to traditional methods.

Introduction

Temporal lifting is a prevalent procedure in facial rejuvenation, aiming to elevate the lateral brow
and midface regions. Traditional methods often rely solely on sutures, which may lead to inconsistent
results and higher relapse rates. The introduction of bioabsorbable fixation devices, such as Endotine, has
provided surgeons with alternative techniques that promise improved outcomes. This review aims to
Justify the methodology of combining Endotine fixators with suture materials and analyze the resultant
clinical outcomes.

Methods

A comprehensive literature search was conducted, reviewing studies published between 2015 and
2025 in both English and Russian. Databases searched included PubMed, Scopus, and relevant Russian
medical journals. Inclusion criteria encompassed studies focusing on temporal lifting using Endotine
devices, with or without adjunctive suture materials. Analytical methods employed were:

e Retrospective Analysis: Reviewing past patient records to assess long-term outcomes.

e Prospective Studies: Analyzing ongoing clinical trials and patient follow-ups.

e Meta-Analysis: Aggregating data from multiple studies to determine overall efficacy.

« Qualitative Analysis: Evaluating patient satisfaction and aesthetic outcomes through surveys and
interviews.

Results

The integration of Endotine fixators with suture materials in temporal lifting procedures
demonstrated superior outcomes compared to traditional suture-only methods. Key findings include:

e Enhanced Tissue Fixation: Multipoint fixation provided by Endotine devices resulted in more
stable and long-lasting lifts [1].

e Reduced Complications: Studies reported lower incidences of skin dimpling (3.2% vs. 7.4%) and
asymmetry (4.5% vs. 11.2%) in combined techniques compared to sutures alone [2].

« Improved Aesthetic Outcomes: In a pooled analysis of 756 patients, 89.7% of those treated with
the combined method achieved satisfactory elevation and contouring, versus 73.5% in the suture-only
group [3].

e High Patient Satisfaction: Patient-reported satisfaction exceeded 90% in most studies using the
combined technique, with lower recovery time (mean 7.2 days) and improved aesthetic scores [4].

Below is a comparative chart illustrating complication rates and satisfaction levels:
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o Comparison of Temporal Lifting Techniques
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Figure 1. Comparative bar chart illustrating complication rates and patient satisfaction between
suture-only techniques and the combined approach using Endotine fixators. The data reflect lower
incidences of skin dimpling and asymmetry and higher satisfaction levels in the combined technique
group.

Discussion

The combination of Endotine fixators with suture materials offers a synergistic effect, enhancing
the overall efficacy of temporal lifting procedures. The bioabsorbable nature of Endotine devices ensures
temporary support during the critical healing phase, after which the body's natural tissues maintain the
lift. This approach addresses the limitations of suture-only methods, such as inconsistent tension
distribution and higher relapse rates.

However, it's essential to consider patient-specific factors, such as skin elasticity and degree of
ptosis, when selecting the appropriate fixation method. Further research with larger sample sizes and
longer follow-up periods is recommended to validate these findings and refine the technique.

Conclusion

Integrating Endotine fixators with suture materials in temporal lifting procedures provides a
comprehensive approach that enhances tissue fixation, reduces complications, and improves aesthetic
outcomes. This methodology represents a significant advancement in facial rejuvenation techniques,
offering both surgeons and patients a reliable and effective solution.
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Abstract

This scientific and analytical work presents modern global and local-regional data on inci-
dence, mortality, lethality rates and five-year survival rates of such a common oncological pathol-
ogy as tumors of the central nervous system. The issues of etiology and pathogenesis, features of
distribution, clinical manifestations, modern principles of diagnosis and treatment, and prognosis
are covered in detail. The features and innovations of the new classification of CNS tumors have
been thoroughly studied and reflected. The epidemiological characteristics of this pathology in our
republic are presented in the context of regions of the country.
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Primary tumors of the central nervous system (CNS) include a heterogeneous group of benign and
malignant neoplasms that develop from cellular elements of the nervous system and other tissues (me-
ninges, blood vessels, connective tissue) located in the cranial cavity and inside the spinal canal [1,2].

Symptoms for CNS tumors are varied. Headache most often comes to the fore. With an increase in
intracranial pressure, the pain becomes intense, diffuse, constant, intensifies in attacks and is accompa-
nied by nausea and vomiting. Among supratentorial tumors, early headaches are accompanied by frontal
and temporal tumors. VVomiting due to brain tumors is characterized by features typical of so-called “cer-
ebral vomiting.” In most cases, vomiting occurs during a severe headache attack. According to the nature
of subjective perception, dizziness can be visual and tactile. In the first case, it is perceived by patients as
visual rotation or movement of the environment. In the second case, dizziness is perceived as a tactile or
proprioceptive sensation of rotation or movement of objects with which the patient is in contact, and
can persist with closed eyes. Tactile dizziness also includes lateropulsion, i.e. feeling of attraction aside.
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With subtentorial tumors, specific symptoms that may alert a medical professional usually occur after
the development of other symptoms of increased intracranial pressure. It s felt in the form of “taking off
into the air,” rotation of the environment, or the patient himself. With supratentorial neoplasms, objects
“dance,” which is called “death of the world syndrome.” Convulsive seizures in most cases follow a gen-
eral pattern and, often, as the first sign of the disease, develop long before the development of hyper-
tension syndrome. They are most often observed in slow-growing benign tumors [1].

General syndromes and specific symptoms for tumors of the CNS include: 1) hypertension syn-
drome associated with increased intracranial pressure (increased intracranial pressure occurs as a result
of an increase in brain volume and impaired hemo- and liquor dynamics; headache, vomiting, dizziness,
mental epileptic seizures are observed, congestive optic discs); 2) focal neurological symptoms (epileptic
seizures of various types are observed, impaired coordination of movements in the form of frontal ataxia
(disorders of standing and walking), isolated disturbance of the innervation of the facial muscles of the
central type, impaired sense of smell, impaired function of the optic nerves); 3) occlusive hydrocephalus
(closed form of hydrocephalus occurs with occlusion of the foramen of Monroe, the aqueduct of Sylvius,
the 4th ventricle, the foramen of Magendie or Luschka; the causes are complete or partial occlusion of
the cerebrospinal fluid tract, impaired resorption of cerebrospinal fluid, and in case of tumors of the lat-
eral ventricles - hyperproduction of cerebrospinal fluid); 4) dislocation syndrome - caused by compression
of the brain by a tumor, hemorrhage or other focal process, which leads to the appearance of secondary
symptoms of brain damage at a distance from the pathological focus; with an increase in intracranial
pressure, the brain matter is squeezed into various cracks formed by dense processes of the dura mater
(large falciform process, cerebellar tentorium), partitioning the cranial cavity into different floors and
separating parts of the brain from each other, as well as into the foramen magnum); 5) with tumors of
the spinal canal, paresis, paralysis of the upper and lower extremities, paresthesia, hyperesthesia, dys-
function of internal organs, pain along the spinal column or at the site of the tumor, and pathological
neurological symptoms occur [1].

Physical examination includes: 1) assessment of neurological status: the presence of complaints of
headache, nausea and vomiting, dizziness, seizures, cerebral syndromes and focal neurological symp-
toms; 2) general somatic status according to the Karnofsky scale and status according to the Glasgow
scale. Laboratory tests include: 1) general clinical and specific laboratory tests to assess the somatic sta-
tus and identify pathologies of internal organs according to indications; 2) histological, immunohisto-
chemical and molecular genetic examination of biopsy and surgical material according to indications; 3)
to clarify the prognosis, patients with anaplastic astrocytoma and glioblastoma undergo a molecular
genetic study of mutations in the IDH1 and IDH2 genes in biopsy (surgical) material, determination of
methylation of the MGMT gene in biopsy (surgical) material, for oligodendroglioma (Grade II-ll) and oli-
goastrocytoma (Grade II-1ll) — molecular genetic study of 1p/19q translocation in biopsy (surgical) mate-
rial. When conducting instrumental studies, a clinical diagnosis is made on the basis of magnetic reso-
nance imaging (MRI) data of the brain or spinal cord with contrast enhancement, when a space-occupy-
ing formation - a tumor - is detected. In cases where MRI is contraindicated, the diagnosis is made on the
basis of computed tomography (CT) with contrast. If necessary, CT or magnetic resonance (MR) angi-
ography, MR tractography, functional MRI, positron emission tomography (PET) - PET/CT can be per-
formed. PET/CT examination of the brain using the radiopharmaceutical drug 11C methionine is used to
determine the malignancy of the primary tumor and to differentiate tumor recurrence from radiation
necrosis. CT examination of the brain with contrast is also used to diagnose early postoperative compli-
cations [1].

Risk factors for CNS tumors include [3,4,5]:

1. Exposure to ionizing radiation. People at risk of developing brain cancer due to radiation include
people who work in nuclear energy or radiology, and patients who have undergone radiation therapy.
Radiation increases the risk of meningiomas and malignant gliomas.

2. Exposure to chemicals in the workplace for people working in hazardous industries, especially
those associated with the production of plastics, as well as in such areas as the oil refining and electrical
industries, etc. At the same time, the question of the role of such common forms of radiation as electro-
magnetic fields, radio emissions from mobile phones and microwave ovens in inducing the growth of
brain tumors remains controversial.

3. Genetic causes of brain cancer. About 5-10% of brain tumors are caused by a genetic factor. Risk
factors in this group also include some syndromes (congenital conditions) caused by disturbances in the
structure of certain genes: neurofibromatosis types 1 and 2 (disorders of the NF1 and NF2 genes, respec-
tively); Turco syndrome (changes in the APC gene); Gorlin syndrome or basal cell nevus syndrome (PTCH
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gene disorder); tuberous sclerosis, or Bourneville disease (damage to the TSC1 and TSC2 genes); Li-Frau-
meni syndrome (damage to the TP53 gene). Most of the genetic changes that lead to brain tumors are
not hereditary. Viruses, hormonal imbalances and toxins negatively affect the structure of DNA and can
trigger the development of brain cancer.

4. Age - the risk of a brain tumor increases with age, especially in people 45 years of age and older;
At the same time, some brain tumors, such as medulloblastomas or benign cerebellar astrocytomas, de-
velop mainly only in children.

5. Other risk factors: 1) gender (tumors of the CNS are more common in men than in women; ex-
cept for meningiomas); 2) general somatic health (in people with a weakened immune system - HIV, AIDS,
after organ transplantation, bone marrow transplantation, the risk of developing cancer, including CNS
tumors, increases); 3) race - CNS tumors are more often detected in white-skinned people than in dark-
skinned people.

As noted by Vienne-Jumeau A. et al. [6], Primary CNS tumors in adults are rare, but the incidence
is increasing in some European countries. Several environmental exposures have been investigated as
potential risk factors, but scientific evidence is still lacking for most of them. The authors examined en-
vironmental factors potentially involved in brain tumor carcinogenesis: the potential association be-
tween primary CNS tumors and ionizing radiation, certain toxic agents (N-nitroso compounds, pesticides),
air pollution, and radiofrequency electromagnetic waves. lonizing radiation to the brain, especially in
childhood, is a generally recognized risk factor for the development of brain tumors. Exposure to envi-
ronmental toxins is poorly understood, and data provide conflicting evidence regarding N-nitroso com-
pounds or pesticides as risk factors for brain tumors, even with prenatal exposure. Results from large
prospective studies regarding environmental pollution and brain tumor risk are inconsistent. The effect
of mobile phones on brain tumor risk for glioma and meningioma in adults has not been established, but
the association with acoustic neuroma is emerging as robust. The effect of mobile phones on children has
not yet been studied.

According to American researchers Ostrom Q.T. et al. [7], primary brain tumors account for ap-
proximately 1% of new cancer cases and approximately 2% of cancer deaths in the United States; how-
ever, they are the most common solid tumors in children. These tumors are highly heterogeneous and
can be broadly classified into malignant and benign, and the incidence of specific histologies varies by
age, sex, and race/ethnicity. Epidemiological studies have identified numerous potential risk factors, and
to date the only confirmed association with CNS tumors is exposure to ionizing radiation (which increases
the risk in both adults and children) and a history of allergies (which reduces the risk in adults). Studies
of genetic risk factors have identified 32 germline variants associated with an increased risk of develop-
ing these tumors in adults (25 in glioma, 2 in meningioma, 3 in pituitary adenoma, and 2 in primary CNS
lymphoma). Further studies are currently being conducted in other histological subtypes, as well as in
various pediatric brain tumors. Although identifying risk factors for these tumors is difficult due to their
rarity, many existing datasets can be used for future discoveries through interinstitutional collaborations.
Many institutions continue to develop large clinical databases, including prediagnostic risk factor data,
and developments in the molecular characterization of tumor subtypes continue to allow the study of
more refined phenotypes.

Alegria-Loyola M.A. et al. [8], in their work, indicate that recent advances in the study of the un-
derlying oncogenic mechanisms of these tumors have led to the creation of new classification systems,
which, in turn, can improve the diagnostic approach and therapeutic planning. Most of these neoplasms
occur sporadically, and several risk factors have been found to be associated with their development, not
only exposure to ionizing radiation or electromagnetic fields, but also the presence of comorbidities such
as diabetes, hypertension and Parkinson's disease. A relatively small proportion of primary CNS tumors
arise against the background of hereditary syndromes.

In addition, there are publications such as the work of Fallahi P. et al. [9]. In it, the authors note
that the scientific literature suggests a connection between military profession and the development of
brain tumors; however, no Italian study has examined the impact of this work on the incidence of CNS
tumors. In this study, information was obtained from patients recruited from the neurosurgical depart-
ment of the University Hospital of Pisa, Italy, from 1990 to 1999. The study was conducted on a case-
control basis. 161 newly diagnosed cases of brain tumors (glioma and meningioma, histologically con-
firmed), as well as 483 control patients (with other non-neoplastic neurological diseases such as trauma,
hemorrhagic brain diseases, aneurysm, etc.) were recruited by matching cases and controls (1:3), by age
(+5 years) and gender. Cases and controls were interviewed at the Neurosurgical Department of the
University Hospital of Pisa, Italy, and the professional histories of cases and controls were compared.



XIX INTERNATIONAL SCIENTIFIC CONFERENCE. MANCHESTER. UNITED KINGDOM. 29-30.04.2025

Cases and controls showed a statistically significant difference based on their profession (military vs.
non-military). A statistically significant association was observed between brain tumors and military pro-
fession among the patients studied (p = 0.013). The researchers say further research is needed in this
population to determine the reasons for the increased risk of developing CNS tumors. In addition, subse-
quent re-evaluation of other patients collected in recent years will be required to assess the trend of this
association.

Ostrom Q.T. et al. presented a “CBTRUS statistical report: Primary brain and other central nervous
system tumors diagnosed in the United States in 2013-2017" [10]. The authors note that the Central
Brain Tumor Registry of the United States (CBTRUS), created in collaboration with the Centers for Dis-
ease Control and the National Cancer Institute (NCI), is the largest population-based registry focused
exclusively on the CNS in the United States (US) and represents representing the entire population of the
US. This report contains the most recent population-based data on primary brain tumors (malignant and
benign) and supersedes all previous CBTRUS reports in terms of completeness and accuracy. All rates
(incidence and mortality) are age-adjusted using the standard US population for 2000 and are presented
per 100 thousand population. The age-adjusted annual incidence rate (AAAIR) for all CNS tumors was
23.79 (malignant AAAIR = 7.08, benign AAAIR = 16.71). The rate was higher for women compared to
men (26.31 vs. 21.09), blacks compared to whites (23.88 vs. 23.83), and non-Hispanics compared to His-
panics (24.23 vs. from 21.48). The most common malignant tumor of the brain and other CNS tumors
was glioblastoma (14.5% of all tumors), and the most common non-malignant tumor was meningioma
(38.3% of all tumors). Glioblastoma was more common in men, and meningioma was more common in
women. In children and adolescents (ages 0-19 years), the incidence of all primary brain tumors and other
CNS tumors was 6.14. Between 2013 and 2017, 81,246 deaths were reported from malignant brain
tumors and other CNS tumors. This corresponds to an average annual mortality rate of 4.42. The five-
vear relative survival rate after diagnosis of malignant brain tumors and other CNS tumors was 23.5%,
and for benign brain tumors and other CNS tumors it was 82.4%.

A very interesting and extraordinary work was published by Frandsen C.L.B. et al. [11]. The purpose
of the study was to examine the association between fertility drugs and CNS tumors. This cohort study
was based on the Danish Infertility Cohort and included 148,016 infertile women living in Denmark
(1995-2017). The study cohort was linked to national registries to obtain information on specific fertility
medication use, cancer diagnoses, covariates, emigration, and vital status. Cox proportional hazards re-
gression models were used to calculate hazard ratios (HR) and 95% confidence intervals (Cl) for all CNS
tumors and separately for gliomas, meningiomas, and various benign tumors of the brain and other parts
of the CNS. During an average of 11.3 years of follow-up, 328 women were diagnosed with CNS tumors.
No significant association was observed between the use of the fertility drugs clomiphene citrate, gon-
adotropins, gonadotropin-releasing hormone and progesterone receptor modulators and CNS tumors.
However, use of human chorionic gonadotropin was associated with a reduced incidence of meningiomas
(RR 0.49, 95% Cl 0.28-0.87). No clear associations with CNS tumors were observed as a function of time
since first use or cumulative dose of any of the fertility drugs. As a result, the authors concluded that no
association was observed between the use of most types of fertility drugs and CNS tumors. However, as
the researchers point out, the findings only apply to premenopausal women and additional studies with
a longer follow-up period are needed.

The new 2021 World Health Organization (WHQO) classification of CNS5 tumors has opened up a
number of possibilities when interpreting clinical data. Louis D.N. et al. [12] note that the fifth edition of
the WHO Classification of CNS Tumors, published in 2021, is the sixth version of the international stand-
ard for the classification of tumors of the brain and spinal cord. Building on the updated 2016 fourth
edition and the work of the Consortium to Aware Molecular and Practical Approaches to CNS Tumor
Taxonomy, the 2021 fifth edition introduces major changes that enhance the role of molecular diagnos-
tics in the classification of CNS tumors. At the same time, it remains faithful to other established ap-
proaches to tumor diagnosis, such as histology and immunohistochemistry. In doing so, the fifth edition
establishes some different approaches to both the nomenclature and classification of CNS tumors, and
also emphasizes the importance of comprehensive diagnosis and multilevel reporting. New tumor types
and subtypes are being introduced, some of which are based on new diagnostic technologies such as DNA
methylome profiling.

As Gritsch S. [13] et al. point out, the 2016 revised fourth edition of the WHO classification of
tumors of the CNS4 incorporated molecular features with histological classification, which revolution-
ized the way primary tumors of the brain and spinal cord are conceptualized, and also provided new
insights into their treatment and prognosis. The 2021 revised fifth edition of the WHO classification
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further includes molecular changes for the classification of CNS tumors, updating the current under-
standing of the pathophysiology of many of these diseases. The authors review changes in the new clas-
sification of the most common primary adult tumors, gliomas (including astrocytomas, oligodendrogli-
omas, and ependymomas) and meningiomas, highlighting key genomic changes for each classification
group to help clinicians interpret them when considering treatment options, including clinical trials and
targeted therapies, and to discuss the prognosis of these tumors with their patients.

Kurokawa R. et al. [14] emphasize that the new WHO CNS5 classification describes in detail nu-
merous recently identified tumor types, including those for which limited information is available on neu-
roimaging characteristics. The authors describe the major changes made to WHO CNSS5, including revi-
sions to tumor nomenclature. For example, WHO stage IV tumors in the fourth edition are equivalent to
WHO stage IV CNS tumors in the fifth edition, and diffuse midline glioma, H3 K27M mutant, is equivalent
to midline glioma, altered H3 K27. Regarding tumor typing, glioblastoma with isocitrate dehydrogenase
(IDH) mutation was modified to astrocytoma with IDH mutation. Tumor classifications now classify IDH-
mutant astrocytomas based on the presence or absence of a homozygous CDKN2A/B deletion. In addi-
tion, the molecular mechanisms of tumorigenesis as well as the clinical and imaging features of tumor
types recently identified in WHO CNS5 are summarized. Given that WHO CNS5 has become the basis of
daily practice, radiologists should be familiar with this new edition of the WHO CNS tumor classification
system.

Meredith D.M., Alexandrescu S. [15] note that the 5th edition of the WHO classification of CNS
tumors presents new concepts and updated recommendations regarding the diagnostic criteria for CNS
tumors. Embryonal tumors of the CNS and nonmeningothelial mesenchymal tumors of the CNS can pre-
sent challenges to practicing pathologists because histologic features are not always subject specific and
integration of microscopic and molecular data is required. This review of embryonal and nonmeningothe-
lial mesenchymal tumors of the CNS aims to provide updated information with an emphasis on WHO
changes and additions, as well as recent discoveries of diagnostic, prognostic, and therapeutic implica-
tions. Tauziéde-Espariat A. et al. [16] suggest that this version of the classification of CNS tumors aligned
the terminology of mesenchymal tumors with their soft tissue counterparts. New tumor types were
added, such as “FET-CREB fusion-positive intracranial mesenchymal tumor,” “CIC-rearranged sarcoma,”
and “Primary intracranial sarcoma, DICER 1 mutant.” Other tumors (such as rhabdomyosarcoma) have
remained in the current WHO classification because these tumor types may exhibit CNS specificity com-
pared to their soft tissue counterparts. Pizzimenti C. et al. are unanimous with previous colleagues [17].
In their literature review, they summarized the clinical, histopathological and molecular features of CNS
tumors with BCOR internal tandem duplication, intracranial mesenchymal tumors with FET/CREB fusion,
CNS CIC rearrangement sarcomas and primary intracranial sarcoma with DICER 1 mutant, according to
the 2021 WHO classification of CNS tumors.

Now, regarding the various morphological forms of CNS tumors. Zhao Z. et al. [ 18] provide evidence
that diffuse gliomas are the most common and lethal primary tumors of the CNS. The authors emphasize
that the latest 2021 WHO classification of CNS tumors has significantly changed the approach to diag-
nosis and decision-making. As part of the Chinese Glioma Genome Atlas project, the researchers' goal
was to provide genomic profiling of gliomas in a Chinese cohort. Over the past decade, 286 gliomas of
varying degrees of malignancy have been collected. The Illumina HiSeq platform generated more than
75.8 million high-quality paired-end 150-bp reads per sample, for a total of 43.4 billion reads. Colleagues
also collected clinical and pathological information from each patient and used it to annotate their ge-
netic data. All patients were diagnosed and classified by a neurologist according to the new classification.
This dataset provides important reference information for researchers and will significantly advance the
understanding of glioma.

Next, about germ cell tumors. As indicated by Kong Z. et al. [19], germ cell tumors of the CNS are
fairly rare intracranial tumors that are mainly found in pediatrics, with significant differences in inci-
dence depending on region and gender. Histologically, germ cell tumors of the CNS can be divided into
germinomas and nongerm cell tumors. The molecular pathology of CNS germ cell tumors, especially ger-
minomas, is mainly based on the presence of isochromosome 12p, gain of KIT gene function, and a glob-
ally low DNA methylation profile. Diagnosis and differential diagnosis are made using imaging, detection
of tumor markers, surgical biopsy, and cerebrospinal fluid cytology. Germinomas are often treated with
whole-ventricular radiation therapy or neoadjuvant chemotherapy combined with reduced-dose whole-
ventricular radiation therapy, whereas non-germ cell tumors are primarily treated with chemotherapy,
surgical resection, and radiation therapy (individually or in combination), depending on the composition
tumors. Since the main patient population is children, increasing overall survival and reducing treatment
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side effects should be the main goals of future research.

As noted by Marker D.F., Pearce T.M. [20], germ cell tumors of the CNS arise predominantly in the
middle parts of the CNS and affect young patients in the first to third decades of life. It is believed that
CNS damage is a consequence of residual primordial germ cells with incomplete embryological migration.
Clinically, germ cell tumors of the CNS manifest themselves as symptoms of ventricular obstruction or
compression of the affected brain structures. Histologically, these tumors are similar to their gonadal
and extragonadal counterparts. Diagnosis depends largely on morphology and immunohistochemical
findings and may be complicated by the limited number of tumor samples. Currently, the role of molec-
ular research is limited. Treatment of these lesions is difficult due to the involvement of deep and vital
brain structures, so accurate pathological diagnosis is necessary for proper therapy. Diagnosis should
include history, imaging studies, and evaluation of tumor markers in serum and cerebrospinal fluid. Cur-
rent therapeutic strategies, including radiation therapy with or without chemotherapy, are highly effec-
tive, despite localization difficulties that often prevent complete total resection.

Very rare - primary melanocytic tumors of the CNS are described by Klisters-Vandevelde H.V. et al.
[21]. As the authors point out, primary melanocytic tumors of the CNS represent a spectrum of rare tu-
mors. They can be benign or malignant and occur in both adults and children, the latter often occurring
in the setting of neurocutaneous melanosis. Until recently, the genetic changes in these tumors were
largely unknown. This is in contrast to cutaneous and uveal melanomas, which are known to harbor a
variety of oncogenic mutations that could be targeted for treatment with small molecule inhibitors in
advanced stages. New insights into the molecular alterations underlying primary melanocytic CNS tu-
mors have recently emerged, including various oncogenic mutations in tumors from adult patients (espe-
cially GNAQ, GNA11) and children (especially NRAS).

Also rare forms (only 4 cases), such as secondary INI1-deficient rhabdoid tumors of the CNS, are
described by Nobusawa S. et al. [22]. The authors point out that atypical teratoid/rhabdoid tumors
(AT/RT) are rare, highly malignant neoplasms of the CNS that occur predominantly in young children and
are characterized by the presence of rhabdoid cells and inactivation of INI1 or (extremely rarely) BRG1.
The vast majority of AT/RTs are recognized as primary tumors; however, rare RT/RT or INI1-deficient RT
have been reported arising from other primary tumors. To better characterize secondary PT, the investi-
gators performed histological and molecular analyzes of four PT arising from pleomorphic xanthoastro-
cytoma (PXA), anaplastic PXA, low-grade astrocytoma, or ependymoma. Histologically, although conven-
tional AT/RTs are not typically composed primarily of rhabdoid cells, three secondary RTs were composed
primarily of rhabdoid cells, two of which, arising from (anaplastic) PXA, exhibited marked nuclear pleo-
morphism reminiscent of those in precursor lesions. Regarding INI'1 changes, although mutations includ-
ing small indels are common in conventional AT/RT, only one secondary RT had a mutation. Moreover,
along with previously reported cases, biallelic inactivation of INIT in secondary RT was mainly due to
biallelic focal and/or broad deletions. Although traditional AT/RTs have stable chromosomal profiles, e.g.
the frequency of copy number changes involving chromosomes other than chromosome 22 is surprisingly
low, comparative genomic array hybridization analysis has revealed numerous copy number changes in
secondary RT.

The so-called ghost tumors of the CNS, which are indicated by Frassanito P. et al. [23] are also very
rare tumors of the CNS. As the authors note, a ghost tumor (GhT) is a mass with radiographic features
consistent with a tumor diagnosis that, upon further investigation, is not a tumor, although definitions
in the literature are inconsistent and the incidence of GhT remains uncertain. A review of the relevant
literature was conducted to identify pediatric patients in whom an initial misdiagnosis of a mass was
described. An analysis of the differential features of the final diagnosis and related clinical and radiolog-
ical issues was carried out. Based on the study, GhT was classified as follows: GhT | — lesions that disap-
pear spontaneously during observation, also known as “vanishing tumors”; GhT I, non-neoplastic tumor-
like mass lesions, also known as “tumor-like lesions”; GhT Ill, anatomical variants of normal structures
that mimic a tumor, also called “false tumors.” The most misleading conditions and critical points in the
differential diagnosis of these cases are discussed. The following conclusions are drawn: GhT is a phe-
nomenon with significant implications for treatment and outcomes. In this context, the integration of
clinical and radiological data is critical for a thorough differential diagnosis and a consistent diagnostic
approach, which is necessary to make adequate treatment decisions. A thorough x-ray examination is
required. Atypical radiological images should raise a high level of suspicion, including incidental lesions,
which are increasingly encountered in daily practice as a result of increased access to radiological testing,
increased imaging sensitivity and exposure to defensive medicine. If necessary, watchful waiting should
be considered.
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A very pressing issue, which is also covered in literary sources, is the presence of CNS tumors during
pregnancy. Eckenstein M., Thomas A.A. note [24] that CNS tumors, which typically affect the very young
or very old but span a spectrum of disease, can occur in any age group. Women of reproductive age are
more likely to suffer from benign tumors, including pituitary adenomas and meningiomas, as well as ag-
gressive intracranial malignancies, such as brain metastases and glioblastoma, which are rare during
pregnancy. Definitive treatment of CNS tumors may involve multimodal therapy including surgery, radi-
ation therapy, and chemotherapy, and each of these treatments carries risks for the mother and devel-
oping fetus. CNS tumors often present with complex and painful symptoms, such as headache and sei-
zures, which must be monitored throughout pregnancy. Decisions about timing of treatment during preg-
nancy or delaying treatment until delivery, continuation or elective termination of pregnancy, and future
family planning and fertility are complex and require a multidisciplinary health care team to assess the
consequences for both mother and child. There are no guidelines or consensus recommendations for the
treatment of brain tumors during pregnancy, so individual treatment decisions are made by the treating
team based on experimental data, extrapolation of recommendations for nonpregnant patients, and pa-
tient values and preferences.

Now let's discuss the aspects of diagnosing CNS tumors. EANO recommendations for the diagnosis
and treatment of diffuse adult gliomas are given by Weller M. et al. [25]. The authors point out that in
response to major changes in diagnostic algorithms and the publication of mature results from various
large clinical trials, the European Association of Neuro-Oncology (EANO) has recognized the need to pro-
vide updated recommendations for the diagnosis and treatment of adult patients with diffuse gliomas.
Through these evidence-based guidelines, the EANO Task Force provides recommendations for the diag-
nosis, treatment, and follow-up of adult patients with diffuse gliomas. The diagnostic component is based
on the updated WHO classification of CNS tumors and subsequent recommendations from the Consor-
tium to Inform Molecular and Practical Approaches to CNS Tumor Taxonomy - not formally WHO (cIM-
PACT-NOW). Regarding therapy, the authors formulated recommendations based on the results of re-
cent practice-changing clinical trials and also provided recommendations for neuropathological and neu-
roradiological evaluation. In these guidelines, our colleagues defined the role of the primary treatment
modalities of surgery, radiation therapy, and systemic pharmacotherapy, embracing current advances
and recognizing that unnecessary interventions and costs should be avoided. This document is intended
to be a reference resource for professionals involved in the management of adult patients with diffuse
gliomas, patients and caregivers, and healthcare professionals.

Advances in diagnostic immunohistochemistry of primary CNS tumors were presented by Meredith
D.M. [26]. The author notes that as genomic characterization becomes increasingly necessary for the
accurate diagnosis of CNS tumors, the identification of rapidly detectable biomarkers is equally im-
portant to avoid excessive costs and delays in initiating therapy. A colleague describes new immunohisto-
chemical markers that can be used to determine mutation status, activation of signaling pathways, drug-
gable targets, and cellular origin in many different tumor types. In particular, recently added to the WHO
classification of CNS tumors are gliomas with IDH mutation, diffuse midline glioma, epithelioid glioblas-
toma, angiocentric glioma, ependymoma with RELA rearrangement, embryonal tumors (medulloblas-
toma, atypical teratoid/rhabdoid glioma), pineoblastoma, embryonal tumor with multilayered rosettes
and other genetically defined high-grade neuroepithelial tumors and meningiomas associated with
germline changes.

Sledzinska P. et al. [27] in their study describe prognostic and predictive biomarkers of gliomas.
The authors note that gliomas are the most common tumors of the CNS. New technologies, including
genetic testing and advanced statistical methods, are revolutionizing the therapeutic approach to pa-
tients and opening up new treatment options. Moreover, the 2021 WHO classification of CNS tumors
fundamentally changed the classification of gliomas and included multiple molecular biomarkers. In
adult patients, IDH mutations are a positive prognostic marker and have the greatest prognostic signifi-
cance. However, CDKN2A deletion in IDH-mutant astrocytomas is a marker of higher grade of malig-
nancy. Moreover, the presence of TERT promoter mutations, EGFR alterations, or a combination of chro-
mosome 7 gain and chromosome 10 loss converts IDH-wild-type astrocytoma to glioblastoma. In pediat-
ric patients, changes in H3F3A are the most important markers predicting worse outcome. MGMT pro-
moter methylation has the greatest clinical significance in predicting responses to temozolomide (TMZ).
Conversely, mismatch repair defects cause a hypermutation phenotype predictive of poor response to
TMZ. Finally, the authors discuss liquid biopsy as a promising diagnostic and prognostic tool, but further
work is needed to translate these new technologies into clinical practice.

The importance of the family of disintegrins and metalloproteinases (ADAM) in malignant tumors
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of the CNS is discussed by tukaszewicz-Zajqc M. et al. [28]. The authors point out that despite significant
advances in diagnostic methods in medicine, CNS tumors, especially the most common of them, gliomas,
remain incurable with similar incidence and mortality rates. A growing body of literature suggests that
extracellular matrix degradation by matrix metalloproteinases (MMP) may be involved in the pathogen-
esis of CNS tumors. However, a subfamily of MMP known as disintegrin and metalloproteinase (ADAM)
proteins are unique due to both adhesive and proteolytic activities. The authors note that ADAM12,
ADAMTS4 and 5 have already been proven to be involved in the proliferation and invasion of glioma cells.
In addition, ADAM8 and ADAM 19 correlate with glioma cell invasiveness and unfavorable survival, while
ADAMSY, -10 and -17 are associated with tumor stage and histological type of gliomas, and can be used
as prognostic factors. Finally, colleagues conclude that several ADAM may serve as potential diagnostic
and prognostic biomarkers, as well as therapeutic targets, for CNS malignancies. However, future studies
on the biology of ADAM should be conducted to elucidate new strategies for tumor diagnosis and treat-
ment of patients with these malignancies.

Khan I.N. et al. [29] also talk about modern new biomarkers of CNS tumors and the possibilities of
their diagnostic, prognostic, and therapeutic use. In their work, the authors note that recent investments
in research related to the discovery of specific tumor biomarkers important for effective diagnosis and
prognosis are beginning to bear fruit. Key biomarkers have the potential to outweigh traditional radio-
logical or pathological methods, providing specificity for early detection when combined with tumor mo-
lecular profiling and clinical associations. Few biomarkers have been approved by regulatory authorities
for the treatment of CNS tumors, despite the evaluation of a large number of CNS tumor-related markers
in clinical trials. Traditional CNS tumor biomarkers include 1p/19q co-deletion, O6-methylguanine-DNA
methyltransferase methylation, and IDH1/IDH2 mutations. Recently tested CNS tumor biomarkers in-
clude VEGFR-2, EGFRVIII, IL2, PDGFR, MMP, BRAF, STAT3, PTEN, TERT, AKT, NF2, and BCL2. Additional
studies have identified more and more novel microRNA, circular RNA, and long noncoding RNA as prom-
ising biomarkers. Microvesicle studies point to exosomes as promising, less invasive biomarkers that can
be isolated from the serum of cancer patients. In addition, cancer stem cell-related (CSC) molecules such
as CD133, SOX2, and Nestin, used as CNS tumor biomarkers, can provide effective monitoring of cancer
progression and/or surveillance for the emergence of new drug-resistant cells. Established protocols us-
ing new molecular markers in diagnosis, prognosis and drug development will usher in a new era of pre-
cision and personalized neuro-oncology. It is expected that the presented data will help optimize the pro-
cess of biomarker research and development.

The visualization of primary CNS tumors before and after treatment in the molecular and genetic
epoch is discussed by Ahn S.S. and Cha S. [30]. They point out that recent advances in the molecular and
genetic characterization of CNS tumors have opened a new page in the classification, diagnosis, and
prognostic evaluation of tumors. In this emerging and rapidly evolving era of molecular genetics, imaging
plays a critical role in preoperative diagnosis and surgical planning, molecular marker prediction, tar-
geted treatment planning, and posttherapeutic evaluation of CNS tumors. The authors provide an over-
view of modern imaging methods related to the molecular genetic classification of CNS tumors. Re-
searchers have emphasized correlations between imaging features and specific molecular genetic mark-
ers and post-therapy imaging used for therapeutic evaluation.

Also, modern advances in the field of imaging of CNS tumors are reported by Huang R.Y., Pope W.B.
[31]. In this article, the authors review recent advances in the use of standard and advanced imaging
techniques for the diagnosis and treatment of CNS tumors, including glioma and brain metastases. With
the recent shift from a histological approach to classifying CNS tumors to an approach that integrates
histology with molecular information about the tumor, imaging approaches for CNS tumors have also
been adapted to this new framework. Several challenges associated with the diagnosis and treatment of
CNS tumors, such as tumor differentiation from treatment-related imaging changes, require further pro-
gress to bring advanced imaging techniques to clinical use.

An interesting and advanced method for molecular pathological profiling of selected CNS tumors
using MLPA s described by Dolinovd I. et al. [32]. The authors note that modern progress and growing
knowledge about the genetic causes of cancer are opening up new possibilities for its treatment. How-
ever, it is necessary to combine the results obtained using classical pathological methods with sensitive,
multiplex molecular pathological methods. A method that meets the necessary criteria is MLPA, based
on a multiplex PCR reaction. This method detects both changes in gene copy number and DNA methyla-
tion, and, equally important, point mutations. The MLPA reaction is applicable even to highly fragmented
DNA. At the same time, it is a reliable method that can be used on standard thermal cyclers: the fluores-
cent label on the tip requires automatic sequencers. Up to 50 genetic markers can be tested in one
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reaction, allowing diagnostic and prognostic conclusions to be drawn. All these features lead to the rou-
tine use of MLPA analysis not only in diagnosis but also in cancer research.

The current role and future potential of detecting circulating tumor DNA (ctDNA) in the cerebro-
spinal fluid for the diagnosis and treatment of pediatric CNS tumors is presented by Miller A.M., Karajan-
nis M.A. [33]. The authors point out to clinicians that most CNS tumors in children are located in distinct
anatomical regions, making surgical resection, and in some cases even biopsy, risky or impossible. This
diagnostic difficulty, coupled with the move toward molecular classification for diagnosis, has high-
lighted the urgent need to develop minimally invasive ways to obtain diagnostic information. In non-CNS
solid tumors, detection of ctDNA in plasma and other body fluids has become part of routine practice
and clinical trial design to guide molecular targeted therapy selection and longitudinal monitoring. How-
ever, in primary CNS tumors, detection of ctDNA in plasma is challenging. This is likely due, at least in
part, to anatomical factors such as the blood-brain barrier. Because of the proximity of primary CNS tu-
mors to the cerebrospinal fluid (CSF) space, researchers have turned to CSF as a rich alternative source
of ctDNA. Although numerous studies have now demonstrated the feasibility of detecting CSF ctDNA in
various types of pediatric CNS tumors, the optimal role and utility of CSF ctDNA in the clinical setting has
not been established. Additionally, this work explores the promising opportunities that lie ahead for the
integration of CSF ctDNA liquid biopsy into clinical care and clinical trial design.

Speaking about the treatment of CNS tumors, it is multifaceted and corresponds to accepted pro-
tocols. For example, Redjal N. et al. [34], in their work on guidelines for the treatment of CNS tumors,
emphasize that evidence-based clinical practice guidelines for the treatment of CNS tumors continue to
be developed and updated through the work of the Joint Tumor Section of the Congress of Neurological
Surgeons and the American Neurological Association. The guidelines are created using the most current
and clinically relevant evidence using systematic methodologies that categorize the available evidence
and provide recommendations for clinical practice. This update summarizes the Tumor Section recom-
mendations developed over the past 5 years for non-functioning pituitary adenomas, low-grade gliomas,
vestibular schwannomas, and metastatic brain tumors.

The modern role of radiation therapy in the treatment of malignant tumors of the CNS is discussed
by Faroogi A. et al. [35]. The researchers note that the current WHO classification of CNS tumors has
undergone significant restructuring, and for the first time, gliomas are classified according to both mo-
lecular and histological parameters that determine the treatment of glioma. Radiation for intermediate-
risk meningiomas improves progression-free survival compared with historical controls, and studies of
atypical meningiomas are ongoing. For brain metastases, the use of stereotactic radiosurgery has entered
clinical practice for a larger number of lesions. In addition, whole-brain irradiation while sparing the hip-
pocampus holds promise for preserving neurocognitive function. This work summarizes the evolving role
of radiation therapy in the treatment of CNS malignancies.

The role of partial therapy in the treatment of tumors of the skull base and CNS tumors is revealed
in their study by Diehl C.D. et al. [36]. The authors point to the fact that radiation therapy is the basis of
interdisciplinary treatment of tumors of the skull base and brain. Technical innovations over the past two
decades have allowed for more precise treatment with better preservation of adjacent healthy tissue to
prevent treatment-related side effects that affect patients' quality of life. Proton and charged ion parti-
cle therapy provides favorable kinetics with a sharp accumulation of dose at a well-defined depth (Bragg
peak) and a sharp decline in radiation beyond this maximum. This review highlights the role of particle
therapy in the treatment of primary brain tumors and skull base tumors.

The effectiveness of therapeutic targeting of membrane-bound proteins in CNS tumors was re-
ported by Roy P.K. et al. [37]. Colleagues draw attention to the fact that the activity of the most complex
system, which is the CNS, is deeply regulated by a huge number of membrane-associated proteins (MAP).
A slight change stimulates huge chemical changes, and the induced reaction is organized by MAP, which
acts as a receptor for that chemical or a channel that allows for the flow of ions. Small changes in the
activity or expression of these MAP lead to serious consequences such as cognitive impairment, memory
loss, or cancer. CNS tumors are heterogeneous in nature and difficult to treat due to random mutations
in MAP; for example, overexpression of EGFRVIIl/TGFR/VEGFR, alteration of adhesion molecules a553,
integrin/SEMA3A, imbalance of ion channel proteins, etc. Extensive research is currently being carried
out to develop new therapeutic approaches using these proteins, such as targeted cytotoxic radiotherapy,
drug delivery, and prodrug activation, blocking receptors such as GluA1, development of a viral vector
against a cell surface receptor. The combinatorial approach of these strategies along with the traditional
one may turn out to be more promising.

The pharmacokinetic properties of anticancer drugs for the treatment of CNS tumors are covered
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in detail in their work by Jacus M.O. et al. [38]. The authors emphasize that despite significant improve-
ments in outcomes for patients with hematologic malignancies and solid tumors over the past 10 years,
patients with primary or metastatic brain tumors continue to have a poor prognosis. The primary reason
for this is the inability of many chemotherapy drugs to enter the brain and brain tumors in concentrations
high enough to produce antitumor effects due to unique barriers and efflux transporters. Several studies
have recently been published examining the CNS pharmacokinetics of various anticancer drugs in pa-
tients with primary and metastatic brain tumors. To summarize recent advances in the field, this review
critically examines studies published over the past 9 years examining the brain and cerebrospinal fluid
penetration of clinically available anticancer agents in patients with CNS tumors. Researchers note that
despite advances in the treatment of many types of cancer, CNS tumors continue to be one of the most
difficult to treat malignancies, accounting for a significant portion of cancer deaths in adults and chil-
dren. Between 1995 and 2011, 5-year survival rates ranged from ~5% for patients with glioblastoma to
~83% for patients with ependymal tumors, with little change in survival over this time period. In children
under 19 years of age, malignant brain tumors are the leading cause of cancer death. Five-year survival
rates for pediatric CNS tumors vary widely depending on tumor type: patients with glioblastoma tumors
have an 18% survival rate, compared with patients with pilocytic astrocytoma, who have a 97% survival
rate. In addition to primary CNS tumors, the incidence of CNS metastases in patients with hematologic
malignancies and solid tumors is increasing, and treatment options for these patients remain limited. The
incidence and poor prognosis of patients with primary CNS tumors and CNS metastases highlight the
need to develop new and more successful treatments. It is critical that researchers in drug development
for these indications utilize knowledge of the unique pharmacokinetic properties required for drug pene-
tration into the CNS, as well as the biological properties of the disease. Although many studies have been
published describing the pharmacokinetics of drugs used to treat brain tumors in the CNS, interpretation
of the results can be controversial due to differences in study designs and methodologies. Therefore, the
purpose of this review is to provide a comprehensive and critical assessment of pharmacokinetic studies
conducted from 2006 to the present that have examined the CNS distribution of drugs used to treat
primary CNS tumors or CNS metastases.

| would also like to dwell on the work of Gatson N.T.N. [39], dedicated to the treatment of CNS
tumors during pregnancy. This article discusses current recommendations and special considerations for
the treatment of CNS tumors in pregnant women and provides case examples to highlight important
clinical concepts. The researchers note that given that nearly 60% of all intracranial and spinal tumors,
including both primary and metastatic tumors, malignant or benign, are diagnosed in women, it is fair to
draw attention to the unique management considerations that relate to women during specific phases
of their lives, such as pregnancy. The pregnancy phase is characterized by changes in hormonal, immu-
nological and other physiological reactions. Although substantial evidence supports the influence of preg-
nancy on tumor tumorigenicity, the cumulative effect of the pregnancy state on brain tumor biology
remains elusive. Moreover, as innovative cancer treatments and surveillance technologies develop,
healthcare providers must consider new potential risks to safely maintain a pregnancy. The authors em-
phasize that informed neuro-oncology practice regarding safer surgical, radiation, medical, device, and
imaging modalities is critical to maintaining pregnancy and fertility in cancer patients. Expanding this
knowledge depends on advocacy and commitment to developing equitable and interdisciplinary research
in this area. It also requires a focus on patient-reported outcomes and patient-centered conversations to
provide the best care for pregnant women with CNS tumors.

Now, as for this pathology in our country. The incidence of CNS tumors in the Republic of Kazakh-
stanin 2022 was 4.2 (4.1 -men, 4.3 - women) per 100 thousand population with a growth rate compared
to the previous year of 4.5% (4.0 - in 2021 year), which in absolute numbers amounted to 815 people
(765 cases in 2021), taking 16th rank. The share of cases diagnosed for the first time in life, recorded by
oncology organizations, was 2.3%, the same as a year earlier. At the same time, 387 people fell ill among
men (specific gravity - 2.6%, rank 12), women - 428 (specific gravity - 2.1%, rank 14). Despite the fact
that more women fell ill, the share and ranking of places turned out to be lower. This is, of course, due
to the high incidence of breast cancer in the female population (5171 people) and oncogynecological
pathology - cervical cancer (1934 women), uterine cancer (1315 cases) and ovarian cancer (1201 women

[40].

The incidence of CNS tumors was found to be higher than the national average in 9 regions of the
country: Zhetysu - 7.4 (maximum); Aktobe - 6.2; Almaty city — 5.4; Pavlodar — 5.0; Karaganda - 4.8; Kosta-
nay - 4.7; North Kazakhstan - 4.6; Zhambyl - 4.5 and Akmola - 4.3. In parity with the republican average
- Astana. The indicator is also lower than the national average in 9 regions: in Shymkent city - 2.2 (the
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lowest level); Turkestan - 2.3; West Kazakhstan — 2.8; Abay - 3. 1; Mangystau - 3.5; Almaty and Kyzylorda
— 3.8, East Kazakhstan and Atyrau - 4.1 regions per 100 thousand population.

The mortality rate from this pathology was 1.6 (men — 1.9; women — 1.4) per 100 thousand popu-
lation. In the structure of causes of mortality for people of both sexes in 2022, this pathology ranks 13th,
amounting to 2.4%, and in absolute numbers - 319 people. Of these: 182 are men (share: 2.6%, 12th
place); 137 —women (share—2.2%, 13th place).

The regions where the mortality rate from CNS tumors is higher than the national average (1.6 per
100 thousand population) include: North Kazakhstan — 3.2 (maximum level); East Kazakhstan — 3.0; Pav-
lodar - 2.4; Kostanay - 2.2, Karaganda - 2.1, Zhetysu and Almaty city — 2.0; Akmola and Astana - 1.9;
Zhambyl and West Kazakhstan — 1.8. The lowest indicators were noted in Kyzylorda - 0.6 (minimum
level); Shymkent city — 0.7, Mangystau - 0.9, Almaty — 1.0; Turkestan and Aktobe - 1.1; Abay and Atyrau
regions — 1.5 regions per 100 thousand population [40].

The number of deaths from malignant tumors of the CNS that were not registered with oncology
organizations and were diagnosed posthumously in the Republic of Kazakhstan was 15 people; at the
same time, the share was 1.8% and 6th ranking place.

At the same time, the one-year mortality rate was 18.2%, taking, together with malignant tumors
of connective and soft tissues, 11th ranking place in this indicator. The ratio between one-year mortality
and neglect (stage IV) was 11.3 in 2022 and this is the highest figure among all nosological forms of
malignant neoplasms in our country. At the same time, let us recall that the furthest distance from “1”
is the worst ratio between the indicators of one-year mortality and neglect. In other words, this is the
worst indicator, and the closest “competitor” - esophageal cancer - lagged behind by more than 2 times
(the ratio between one-year mortality and neglect is 5.2).

The regions where the proportion of patients with early stage | of the pathology in question is above
the national average (6.3% - 6th rank among the worst indicators) include the following regions: Astana
city - 39.6%, (maximum indicator); North Kazakhstan - 20.0%,; Aktobe - 14.0% and Almaty city - 8.9%.

The lowest rates of early diagnosis were stated in: Abay, Almaty, East Kazakhstan, West Kazakh-
stan, Zhambyl, Zhetysu, Mangistau, Kyzylorda, Kostanay, Turkestan and Shymkent city - 0.0% (i.e., not a
single patient with tumors of the CNS detected at stage | of the disease); Pavlodar - 2.8%, Karaganda -
3.2%,; Atyrau - 3.6% and Akmola - 5.9% regions of the country [40].

Unfortunately, for a number of reasons, which include objective reasons, only every fourth patient
with malignant neoplasms of the CNS is detected in the early (I-1) stages of this pathology.

The regions where the proportion of patients with CNS tumors detected at stages I-Il is above the
national average (23.3% - 4th rank “from the bottom”) include the following regions. There are 3 regions
in the top three uncontested leaders: Aktobe - 86.0% (the maximum value in the republic); Shymkent city
- 84.0% and Pavlodar - 72.2%. Next, by a large margin, are: Astana city - 41.5%,; North Kazakhstan -
36.0%, Karaganda - 29.0% of the region and Almaty city - 28.6%. At the same time, not a single patient
was identified at the early stages in: Abay, Almaty, Zhambyl, Zhetysu, Mangistau, Kyzylorda and Kosta-
nay regions - 0.0%. Low rates of early diagnosis were also stated.: in Turkestan - 2.1%; East Kazakhstan —
4.0%; West Kazakhstan — 6.3%, Atyrau - 7.1% and Akmola - 8.8% regions of our republic [40].

As is clearly seen from the above data across the country, there is a very wide range in early diag-
nosis indicators, from very good to depressing. Of course, it is necessary to take into account migration
processes and other factors influencing early diagnosis rates, but nevertheless, the results speak for
themselves.

The proportion of stage IV CNS tumors among all nosological forms of malignant neoplasms was
3.8%. Despite the fact that this is only the 24th ranking place for this indicator, there are no illusions in
this regard, since in the early (I-ll) stages, as noted above, 23.3% of patients were identified. The over-
whelming number of patients with CNS tumors were identified at locally advanced stage Ill of the disease
with locoregional involvement, amounting to 72.9%.

As for the average republican indicator of the share of stage IV, the Karaganda region stands out
against this background, where this parameter was 35.5%. This is followed by the following regions:
Pavlodar - 5.6%, Turkestan - 4.3%, Shymkent city — 4.0%, Astana city — 1.9%, Aktobe - 1.8%,; Almaty city
—0.9%. In the remaining 12 areas, advanced stage IV was not detected [40].

Statistical data on patients diagnosed with malignant neoplasm who have been under observation
for 5 years or more and continue to be observed in 2022 showed that the number of patients under the
supervision of oncological organizations in Kazakhstan for more than five years continued to grow and
at the end of the reporting year amounted to 110790 people, with an increase of 6.6% (2021 - 103,935
people, +4.4%) (form No. 7). The share of this category of patients or five-year survival rate for malignant
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neoplasms with an upward trend is 55.3% (55.0% in 2021).

We cannot ignore such an important clinical aspect as the coverage in the Republic of Kazakhstan
of special treatment for patients diagnosed with a malignant neoplasm of the CNS for the first time in
their lives. At the end of 2022, the absolute number of people who completed specialized treatment was
334 people, with even more continuing treatment - 344 patients. The following results were obtained in
percentage terms by methods and types of treatment. Only 19.8% of patients received surgical treat-
ment, only radiation — 16.8%, only medication — 4.8%, combined — 31.4%, complex — 21.9% and chemo-
radiation — 2.1%.

Further regarding the five-year survival rate of patients. As for CNS tumors, at the end of 2022,
4,730 people were registered at the dispensary, or 24.3 per 100 thousand population. At the end of 2021
- 4487 patients or 23.5 per 100 thousand population, respectively.

At the same time, the mortality rate of the observed contingents in 2022 decreased compared to
the previous year and amounted to 6.7% in 2022 (8.1% in 2021).

The five-year survival rate of patients with CNS tumors was 55.6% in 2022 and 54.2% in 2021 [40].

Summarizing the above, we can conclude that malignant neoplasms of the CNS occupy a signifi-
cant place among all existing malignant tumors of other localizations. At the same time, despite the
small percentage of patients detected at stage 1V, taking into account a number of factors, early diag-
nostic indicators do not allow oncologists to “sleep peacefully”, since locally advanced stage Ill, which
significantly predominates over all stages, in addition to its prevalence itself, gives a large number of
complications in connection with the location of vital centers and tissue structures near the primary focus
and locoregional metastases. The variability and veiling of symptoms, its similarity with various non-core
processes, leads to neglect of the disease. All this requires both oncologists and, first of all, primary health
care workers and, of course, neurologists to increase the level of oncological alertness, inform the popu-
lation about early symptoms that may indicate this pathology or the onset of proliferative changes and
carrying out high-tech diagnostic measures and, as a result, timely treatment. People at risk due to a
genetic factor are recommended to visit a neurologist annually and, if necessary, undergo examination.

The new version of the WHO CNS5 Tumor Classification has opened up a number of possibilities
for the interpretation of clinical data, as well as major changes that increase the role of molecular diag-
nostics in the classification of CNS tumors and discoveries of diagnostic, prognostic and therapeutic value
by informing specialists about molecular and practical approaches to CNS tumor taxonomy. The molec-
ular mechanisms of oncogenesis have been systematized. Both updated recommendations regarding di-
agnostic criteria for CNS tumors and new tumor types and subtypes are presented, some of which are
based on new diagnostic technologies such as DNA methyloma profiling.

An epidemiological assessment of the situation with tumors of the central nervous system in our
country suggests that there are sometimes significant differences between regions not only in incidence
rates, but also in the parameters of early diagnosis and mortality from this pathology. In connection with
the above, this pathology continues to be a serious problem of modern clinical oncology.
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Abstract

This article examines the issue of fostering students’ environmental education and culture
based on the national parks of Kazakhstan. The aim of the study is to analyze the effectiveness of
integrating natural parks into the environmental education process and propose ways to improve
it. The study explores the environmental education system in Kazakhstan, educational and cogni-
tive activities conducted in natural parks, as well as the importance of ecological expeditions and
scientific research. Additionally, the role of ecological projects and volunteer initiatives in develop-
ing students'environmental awareness is analyzed. The research findings indicate that educational
activities conducted in a natural setting are significantly more effective in fostering environmental
culture compared to traditional methods. The integration of national parks into the educational
process, the promotion of ecological projects, and the use of digital technologies can enhance the
quality of environmental education.

Keywords: environmental education, national parks, ecological culture, environmental
awareness, sustainable development, nature conservation, ecological tourism, ecological projects,
environmental sustainability, volunteer initiatives.

Introduction.

Currently, environmental issues are relevant at the world level. Depletion of natural resources, re-
duction of Biological Diversity, climate change and environmental pollution are some of the most serious
challenges facing humanity. To solve these problems, one of the main tasks is to raise the environmental
awareness of society and form the responsibility of the younger generation for nature. Improving the
system of environmental education in Kazakhstan and using national natural parks in this process is one
of the most effective ways to form an ecological culture [1]. In this regard, the development of environ-
mental education of students based on the National Natural Parks of Kazakhstan is considered as an
urgent problem. The problem under study is currently being studied from a scientific and pedagogical
point of view. The theoretical and methodological foundations of environmental education and upbring-
ing are considered in the works of a number of scientists. Although Kazakh and foreign researchers have
studied the importance and methods of forming an ecological culture, the problem of comprehensively
considering national natural parks as a means of environmental education still needs a deeper study. In
this regard, the scientific novelty of the study is the identification of effective methods and mechanisms
for the formation of environmental education on the basis of National Natural Parks of Kazakhstan.

The problem under study is currently being studied from a scientific and pedagogical point of view.
The theoretical and methodological foundations of environmental education and upbringing are consid-
ered in the works of a number of scientists. Although Kazakh and foreign researchers have studied the
importance and methods of forming an ecological culture, the problem of comprehensively considering
national natural parks as a means of environmental education still needs a deeper study. In this regard,
the scientific novelty of the study is the identification of effective methods and mechanisms for the for-
mation of environmental education on the basis of National Natural Parks of Kazakhstan. The main goal
of the study is to identify effective ways of formation of environmental education and culture of students
based on the National Natural Parks of Kazakhstan. To achieve this goal, the following tasks are set: to
determine the role of national natural parks in the system of environmental education, to analyze the
methods of environmental education on their basis and to propose scientific and methodological foun-
dations for the formation of environmental culture in educational institutions. The importance of the
study is determined by the development of effective methods for the formation of the ecological culture
of students and their application in practice. Environmental education is effective only if it is carried out
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on a practical basis, and not limited to theoretical knowledge. National natural parks of Kazakhstan, as
such a practical educational environment, can play an important role in the formation of ecological cul-
ture. The results of the study contribute to improving environmental education in the education system,
increasing the responsibility of future generations to protect nature and implementing the principles of
sustainable development.

Materials and methods. The study used methods of theoretical analysis and pedagogical experi-
ment. Scientific papers, legislative documents and international experience were analyzed to determine
the role of environmental education and national natural parks in Kazakhstan. The experiment was car-
ried out with 15 students studying in the 7th grade of a comprehensive school. Virtual trips and environ-
mental events were organized for students in national natural parks (Zailiyskiy-Alatau, Borovoe, Katon-
Karagay). In order to determine the level of knowledge, emotional relationships and practical actions,
survey and control methods were used. The results obtained were analyzed quantitatively and qualita-
tively.

Results.

Experimental work was carried out on the formation of environmental education and culture of
students using the potential of national natural parks of Kazakhstan (Zailiyskiy-Alatau, Borovoe, Katon-
Karagay, etc.). Students "environmental knowledge, emotional attitude to nature, the level of participa-
tion in environmental activities and norms of environmental behavior were evaluated. Before the exper-
iment, the majority of students showed low and medium levels of environmental literacy, and after the
experiment, the indicator of high levels increased significantly.

Table 1
Assessment of the effectiveness of the formation of environmental education and Culture on the
basis of National Natural Parks

Ne | Evaluation criteria Low level (%) | Medium level (%) High level (%)
Before the experiment

1 Ecological knowledge level 40% 47% 13%

2 Interest and emotional attitude to nature 47% 40% 13%

3 Participation in environmental protection efforts | 53% 40% 7%

4 Environmental culture and norms of behavior 60% 33% 7%
After the experiment

1 Ecological knowledge level 7% 33% 60%

2 Interest and emotional attitude to nature 0% 20% 80%

3 Environmental protection activities 13% 27% 60%

4 Environmental culture and norms of behavior 13% 27% 60%

As shown in the table, the indicators after the experiment increased significantly. Especially high
results were obtained according to the criteria of" emotional attitude to nature "and" level of Environ-
mental Education”.

As a result of the experiment, the effectiveness of the work on the formation of environmental
education and Culture on the example of National Natural Parks of Kazakhstan was proved. Students '
responsibility for nature and environmental literacy increased, which improved their careful attitude to
nature in everyday life.

Discussion

Based on the results obtained, it can be seen that the activities and classes carried out on the basis
of national natural parks had a positive impact on the formation of environmental education and culture
of students. Prior to the experiment, most students were not interested in environmental education and
conservation activities or did not show activity in this direction. However, the work carried out aroused
the interest of students and taught them to consciously and responsibly approach the problems of the
environment.

On the other hand, positive dynamics were observed in terms of emotional attitude and practical
actions aimed at protecting nature. This contributed to the increase in environmental awareness of stu-
dents, as well as the formation of a true internal motivation for the protection of nature. The fact that
students began to take care of nature was noticed in their behavior and habits in everyday life, which, in
turn, became the basis for an increase in the overall ecological culture. The study also proves that the
effective integration of national natural parks into the educational process is a real and effective method
for the development of environmental education and culture.

Through this method, students begin not only to understand environmental issues more deeply,
but also to understand their personal responsibilities in relation to nature. Our study, dedicated to the
formation of environmental education and culture of students based on the National Natural Parks of
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Kazakhstan, showed the importance of environmental activities in the educational process. As a result
of surveys and observations, it was found that the ecological culture of students is formed at different
levels depending on age. Although the attitude of Primary School students to environmental education
and the environment is relatively low, it has been observed that they are interested in nature and quickly
perceive new information. In the middle and senior grades, as well as among students, it has been ob-
served that environmental awareness is formed at a higher level, which indicates that they tend to take
a more conscious approach to the protection of nature and the environment [2].

In the course of environmental education, it was found that practical classes and excursions to
natural parks have a positive impact on the ecological culture of students. After participating in environ-
mental events, it can be seen that the ecological consciousness and attitude of students to nature have
significantly changed. The results of this study coincide with the research of world and Kazakhstani sci-
entists in the field of environmental education [3].
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Figure 2-comparative analysis of Environmental education practices

In international practice, the use of natural parks and reserves in environmental education is widely
used. For example, in the United States and Europe, environmental education programs for schoolchil-
dren and students are organized in special natural reserves. Numerous studies have shown that education
in the natural environment contributes to the rapid assimilation of environmental values by students. For
example, in his work, Jensen emphasizes that one of the most effective ways to form an ecological cul-
ture is to connect students directly with nature. His study has proven that classes held in natural parks
are much more effective than traditional ecology lessons at school. This conclusion fully coincides with
the results of our study, since there was an increase in the environmental awareness of students after
organized practical classes in natural parks [4].

Kazakh researchers also emphasize the need to strengthen environmental education. For example,
Ospanova and Suleimenova in their research talk about the lack of practical methods in the system of
environmental education in the country and emphasize the importance of ecological expeditions and
practical classes held in natural parks. Our study supports this point of view, as work with students shows
that knowledge gained in the natural environment forms their ecological consciousness more efficiently
than traditional classroom lessons [5]. In Asian countries, innovative approaches to environmental edu-
cation are widely used. For example, in Japan, environmental projects, expeditions to natural parks, and
practical classes are included in school curricula to form an ecological culture. Research conducted by
Japanese scientists shows that the combination of theory and practice plays a huge role in the develop-
ment of environmental awareness. This echoes the results of our study, as it was found that students
who participated in environmental activities had a significantly increased responsibility for the protection
of nature [6].
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The data obtained during the study showed that several main factors influence the formation of
an ecological culture. First of all, the introduction of natural parks in the process of environmental edu-
cation contributes to improving students ' knowledge of the environment and the formation of their
conscious vision of the need for nature protection. Secondly, the age of students affects the level of de-
velopment of their environmental consciousness. Although the level of acceptance of environmental
knowledge varies depending on age, the importance of practical activities has been observed in all age
groups. One of the most important conclusions obtained during the study is the effectiveness of environ-
mental activities. The level of ecological culture of students who participated in environmental projects,
practical classes in natural parks and volunteer movements was significantly higher. This conclusion in-
dicates the need for widespread introduction of practical classes conducted in the natural environment
in educational programs for the development of environmental awareness.

The impact of media and digital technologies on environmental education is becoming especially
important today. Along with the development of Information Technology, the process of Environmental
Education has also reached a new level. Social networks, mobile applications, and online platforms are
widely used to disseminate information about environmental issues. Virtual excursions, mobile games
and animated films developed for the purpose of Environmental Education play a significant role in the
formation of the ecological culture of students. In addition, social networks make it possible to organize
environmental movements and campaigns, involve the public in environmental issues. The importance of
environmental education on the basis of national natural parks is growing. It is possible to form an eco-
logical culture of students by improving the system of environmental education in Kazakhstan, conduct-
ing educational and educational events in natural parks, organizing environmental expeditions and de-
veloping ecotourism. There is an opportunity to increase the effectiveness of environmental education by
introducing natural parks into curricula, supporting environmental projects and volunteer movements,
as well as using media and digital technologies. Thus, for the formation of a culture of conservation, it is
necessary to use integrated and systematic approaches, which will contribute to strengthening students
"responsibility for the environment.

Conclusion.

The study of the problem of the formation of environmental education and culture of students
based on the National Natural Parks of Kazakhstan once again proved the importance of education in
the natural environment. Environmental education is a comprehensive process aimed at educating the
younger generation to respect nature, protect it and adhere to the principles of sustainable development.
The results of the study show that natural parks are the most effective platform for environmental edu-
cation and education, as they allow schoolchildren and students to establish direct contact with nature,
a deeper understanding of the importance of the environment and the formation of environmental
awareness. The results of the study revealed the importance of active use of national natural parks in
the educational process. To increase the effectiveness of environmental education, it is necessary to in-
clude natural parks in training programs, organize practical classes and Field Research. In addition, for
the development of environmental awareness, it is proposed to support environmental projects, activate
volunteer movements and use digital technologies in environmental education. The use of national nat-
ural parks as a center for environmental education will increase students ' responsibility for nature and
form their ecological culture. This has a positive impact not only on the protection of the environment,
but also on the sustainable development of society. Therefore, the implementation of environmental ed-
ucation in the natural environment and the transformation of national natural parks into a key part of
this process should be considered as an important direction of environmental education.
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Abstract

This article examines the methodological foundations of using role-playing games (RPGs) to
develop intercultural communication skills in foreign language education. The theoretical chapter
highlights key frameworks, including Communicative Language Teaching and Sociocultural The-
ory, emphasizing RPGs’ ability to simulate real-life cultural interactions. Intercultural competence,
encompassing cultural awareness and empathy, is identified as essential for language learners.

The practical chapter outlines strategies for implementing RPGs, such as designing culturally
diverse scenarios and encouraging active participation. Techniques for preparation, facilitation,
and reflection are discussed, along with solutions to common challenges. The article aims to guide
educators in enhancing learners’ intercultural skills effectively.

Keywords: Role-playing games, intercultural communication, language education, cultural
competence, experiential learning, teaching strategies, classroom techniques.

Introduction

In today’s interconnected world, intercultural communication skills have become a crucial compo-
nent of foreign language education. As people from diverse backgrounds engage more frequently in
global communication, the ability to understand, respect, and adapt to cultural differences is essential
for effective interaction. Language learners must go beyond linguistic competence and develop the abil-
ity to navigate cultural nuances, which requires more than traditional classroom instruction.

Role-playing games (RPGs) have emerged as a dynamic and effective tool to address this challenge.
By simulating real-world scenarios, RPGs provide learners with the opportunity to practice communica-
tion in culturally diverse contexts, fostering both language proficiency and intercultural awareness. This
article explores the methodological basis for using RPGs to develop intercultural communication skills in
a foreign language. The theoretical chapter examines key educational frameworks and theories that sup-
port the use of RPGs in language learning, while the practical chapter provides strategies, activities, and
techniques for implementing RPGs in the classroom. Through this exploration, the article aims to guide
educators in integrating RPGs into their teaching practices to enhance students’ intercultural compe-
tence and language skills.

Theoretical chapter: foundations of role-playing games in language learning

Role-Playing Games in Education

Role-playing games (RPGs) are increasingly recognized as a valuable tool in language education
due to their ability to engage students in active, contextualized communication. As noted by Oasistan et
al. [1], role-playing allows learners to step into different roles, offering them an opportunity to practice
real-world language use and cultural exchanges in a simulated environment. RPGs move beyond tradi-
tional language drills, enabling learners to experience language within diverse sociocultural contexts. In
this sense, they provide a safe, low-risk setting for experimentation and reflection on cultural practices.
The history of RPGs in education shows a steady evolution from simple classroom simulations to more
complex, digitally-mediated experiences, as highlighted by The Role of Games in the Process of Teaching
Foreign Languages [4]. These developments suggest that RPGs can offer a more interactive and immer-
sive learning experience than conventional teaching methods.

Theoretical Frameworks Supporting RPGs in Language Learning. Role-playing games are grounded
in several influential language learning theories that emphasize interaction, experiential learning, and
cultural competence.

Communicative Language Teaching (CLT)

Communicative Language Teaching (CLT), a widely recognized approach, prioritizes communica-
tion in authentic contexts. RPGs align well with CLT principles, as they create opportunities for real
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communication, mirroring situations students may encounter in everyday interactions. Role Play - An
Effective Approach to Developing Overall Communicative Competence [3] notes that role-play activities
push students to use the language creatively and adaptively, focusing on meaning rather than just form.

Sociocultural Theory (Viygotsky)

VWgotsky’s Sociocultural Theory emphasizes the importance of social interaction and cultural con-
text in the learning process. In this view, learning is not an isolated cognitive task but a socially mediated
process. By participating in role-play, students engage with peers, practicing language in social contexts
that reflect cultural diversity. As Vlygotsky suggests, these interactions enable learners to internalize new
knowledge through dialogue, scaffolding, and collaboration, essential components of effective language
development.

Practical chapter: strategies and techniques for using role-playing games in intercultural commu-
nication skills development

Cultural Role-Play Dialogues

In this activity, students take on roles in dialogues that simulate real-life interactions between in-
dividuals from different cultural backgrounds. For example, one student could play the role of a tourist
visiting a foreign country, while another could take the role of a local shopkeeper. The aim is for students
to navigate cultural differences in their conversations, such as differences in politeness, gestures, or con-
flict resolution strategies. This type of role-play helps students develop both their language skills and
their ability to communicate effectively across cultures.

Problem-Solving Scenarios

Problem-solving role-plays are designed to simulate complex intercultural issues that require stu-
dents to collaborate and find solutions. These scenarios could involve negotiating cultural misunder-
standings, addressing conflicts between cultural values, or making decisions that take into account cul-
tural differences. For instance, students could role-play a situation where two colleagues from different
cultural backgrounds must collaborate on a project, but they have different approaches to communica-
tion or time management. These activities encourage students to think critically, negotiate, and practice
adaptive communication strategies.

Simulating Cultural Immersion Experiences

Another technique is to simulate cultural immersion through role-play, where students assume the
roles of individuals who are living in a foreign country. Students can practice navigating everyday situa-
tions such as ordering food at a restaurant, asking for directions, or attending a social event. In these
activities, students are challenged to use the language in a culturally appropriate manner, while also
gaining insight into the norms and practices of the target culture. This type of role-play is particularly
beneficial in enhancing students’ ability to adapt to different cultural environments.

Using Technology and Digital Tools

The use of technology can enhance the role-playing experience, particularly in the context of virtual
or hybrid classrooms. Online platforms, interactive apps, or virtual reality tools can provide immersive
environments where students engage in role-plays with peers from different cultural backgrounds. This
not only increases the realism of the scenarios but also offers students the opportunity to practice inter-
cultural communication in diverse global contexts. Oasistan et al. [1] highlight the effectiveness of tech-
nology-enhanced role-playing games in promoting intercultural competence, as they provide opportuni-
ties for students to interact with virtual characters or real people from various cultures.

Cultural Competence Rubrics

Using rubrics to assess students’ cultural competence is another useful strateqy. These rubrics can
evaluate students’ ability to understand and navigate cultural differences, as well as their effectiveness
in communicating across cultures. The criteria might include aspects such as cultural awareness, empa-
thy, adaptability, and communication strategies.

Methodology

Research Design

This research employed a qualitative approach to explore the effectiveness of role-playing games
in developing intercultural communication skills among third-year university students. A qualitative
methodology was chosen because the study focused on observing behavioral changes, language adapta-
tion, and intercultural sensitivity, which are better captured through descriptive analysis rather than nu-
merical data.

Participants

The participants of the study were 20 third-year students majoring in English Philology at South
Kazakhstan Pedagogical University. All participants were native speakers of Kazakh with an intermediate
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to upper-intermediate (B1-B2) level of English proficiency. The students, aged between 20 and 22, vol-
untarily took part in the research as part of their academic practice.

Setting and Duration

The practical sessions were conducted over a seven-week period, with two sessions per week. Each
session lasted 50 minutes. The lessons took place in a regular classroom environment equipped with basic
audiovisual materials.

Data Collection Methods

To gather rich qualitative data, the following methods were used:

1. Observation: Detailed notes were taken during role-playing sessions, focusing on students’ com-
munication strategies, language use, and nonverbal behavior.

2. Student Reflections: After each role-play, students completed brief written reflections on their
experiences, highlighting challenges faced and strategies used.

3. Peer Feedback: Students provided feedback to each other based on specific criteria related to
intercultural communication (e.g., appropriateness of behavior, clarity of expression, cultural sensitivity).

Procedure

The research procedure consisted of three main stages:

1. Preparation: Students received basic theoretical input on intercultural communication, cultural
differences, and key language strategies.

2. Role-Playing Activities: Students participated in structured role-playing scenarios representing
real-world intercultural encounters. Each scenario was designed to challenge students to adapt their
language and behavior to different cultural contexts.

3. Reflection and Feedback: After each activity, students engaged in reflective discussions and
peer feedback sessions to consolidate their learning.

Data Analysis

The collected data were analyzed using a thematic analysis approach. Common patterns, behav-
iors, and communication strategies were identified across student reflections, observations, and feed-
back. Special attention was paid to indicators of intercultural competence, such as flexibility in commu-
nication, awareness of cultural norms, and appropriate language use.

Ethical Considerations

Participation in the study was voluntary. All students were informed about the purpose of the re-
search and consented to the use of their anonymized reflections and role-play observations for research
purposes. Confidentiality was maintained throughout the study.

Results

The practical implementation of role-playing games as a method for developing intercultural com-
munication skills among third-year university students yielded highly positive and observable results.
Over the course of the practice sessions, data were systematically collected through classroom observa-
tions, student reflection sheets, peer feedback forms, and teacher field notes. The analysis of these data
revealed several important findings, illustrating the effectiveness of role-playing games in enhancing stu-
dents’ intercultural competence.

Improvement in Intercultural Awareness

One of the most significant outcomes observed was a marked improvement in students’ intercul-
tural awareness. Students demonstrated increased sensitivity toward cultural differences in communi-
cation styles, norms, values, and behaviors. After participating in multiple role-playing scenarios, 85% of
students noted in their written reflections that they became more aware of the importance of adapting
speech patterns, nonverbal gestures, and interactional strategies according to the cultural background
of their interlocutors.

Students began to recognize specific intercultural elements such as appropriate levels of formality,
acceptable proxemics (use of personal space), eye contact norms, and the distinction between direct and
indirect communication styles. These observations were particularly evident in role-plays involving cul-
turally diverse interactions.

For example, in a scenario simulating a business meeting between American and Japanese partici-
pants, students accurately identified and adapted to the Japanese preference for indirect negotiation
strategies and the American tendency toward directness and efficiency-focused dialogue. This showed
that students not only understood theoretical differences but could also apply their knowledge in prac-
tice.
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Moreover, students frequently reflected on the importance of avoiding ethnocentrism — the ten-
dency to view one’s own culture as the standard — and emphasized the need for open-mindedness and
flexibility when communicating with individuals from different cultural backgrounds.

Development of Communicative Flexibility

Another key result was the development of communicative flexibility among the participants.
Many students shifted away from rigid, scripted language use typical of textbook exercises and instead
adopted a more dynamic, context-sensitive approach to communication. They demonstrated an ability
to adjust tone, vocabulary, politeness strategies, and even nonverbal cues to fit the specific cultural and
situational context of the role-play scenarios.

Throughout the practice sessions, students became more skilled at using strategies for polite disa-
greement, negotiating meaning, giving nuanced opinions, and making culturally appropriate requests.

For example, during a travel-related role-play where a tourist had to resolve a misunderstanding
at a hotel, students successfully employed polite language structures such as “I apologize for the confu-
sion” and “Would it be possible to...,” instead of more direct or potentially confrontational phrases.

This flexibility is a crucial element of intercultural competence, as it enables communicators to
adapt to unfamiliar social norms and to maintain effective communication despite cultural differences.
The ability to monitor and adjust one’s communicative behavior in real-time indicates a sophisticated
level of intercultural understanding.

Increased Confidence in Intercultural Communication

The practice sessions also led to a noticeable increase in students’ confidence when engaging in
intercultural communication. Reflection sheets and informal post-session interviews indicated that by
the end of the practice period, 90% of students felt more comfortable initiating and maintaining conver-
sations with individuals from diverse cultural backgrounds.

Students reported a reduction in communication anxiety, particularly in situations where mistakes
or misunderstandings could occur. They increasingly viewed mistakes not as failures, but as opportunities
for learning and relationship-building, in line with the communicative approach that values interaction
over linguistic perfection.

For example, one student reflected: “Even if | make grammar mistakes, now | know that it is more
important to be polite and try to understand the other person’s culture. | feel less afraid to speak with
foreigners now because I focus on respect and kindness first.”

This attitudinal shift is critical for future real-world communication, as intercultural interactions
often require patience, empathy, and resilience in the face of ambiguity or unexpected cultural differ-
ences.

Language Development

Although the primary focus of the research was the development of intercultural competence, lan-
guage improvement was also a significant secondary outcome. Students demonstrated notable enrich-
ment of their pragmatic competence — that is, their ability to use language appropriately in various
social and cultural contexts.

Key areas of linguistic growth included:

e Theuse of polite and indirect requests.

e Diplomatic language for giving feedback and disagreeing.

e Vocabulary related to cultural practices, etiquette, and customs.

For example, in post-activity discussions and debriefing sessions, students increasingly used expres-
sions such as:

e “Would you mind if...?"

e “Inour culture, it is considered polite to...”

e “lunderstand your point of view; however, in my country, we usually...”

Such language use indicates an improvement not only in grammatical accuracy but also in socio-
linguistic and pragmatic awareness — essential components of communicative competence.

Students also reported that role-playing helped them to internalize functional language patterns
more effectively than traditional memorization techniques, confirming findings in previous studies on
experiential learning.

Common Difficulties

Despite the overall success of the role-playing methodology, several common difficulties were iden-
tified during the practice period.

First, some students initially struggled with aspects of nonverbal communication, such as manag-
ing eye contact appropriately, interpreting gestures correctly, or respecting personal space norms.
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Nonverbal cues are deeply culturally embedded, and misunderstanding them can lead to communication
breakdowns.

For example, students sometimes maintained prolonged eye contact when playing characters from
cultures where such behavior is considered disrespectful, requiring corrective feedback and reflection.

Secondly, a tendency to overgeneralize cultural characteristics was noted, especially in the early
sessions. Some students made stereotypical statements (e.g., “All Japanese are very shy”), reflecting a
superficial understanding of cultural norms. However, continuous feedback and critical discussions
helped students recognize the danger of stereotyping and encouraged them to adopt a more nuanced,
individualized approach to cultural interpretation.

Thirdly, balancing the authenticity of the role-play with the need for accurate language use proved
challenging for lower-intermediate students. In some cases, students prioritized “acting” over careful
language production, leading to minor breakdowns in fluency or coherence. This finding suggests the
importance of scaffolding role-play activities according to students’linguistic levels and providing appro-
priate language support.

Percentage

Common difficulties

Increased intercultural awareness

Language development

Increased confidence

Improved communicative flexibility

Conclusion

Role-playing games (RPGs) offer an effective and dynamic approach to enhancing intercultural
communication skills in foreign language learning. By immersing students in culturally rich, interactive
scenarios, RPGs not only promote language proficiency but also foster cultural understanding, empathy,
and adaptability. The theoretical foundations of RPGs, grounded in communicative language teaching,
sociocultural theory, and experiential learning, underscore their potential to support language learners
in real-world communication contexts.

The research conducted among third-year university students confirmed the effectiveness of role-
playing games as a methodological tool for developing intercultural communication skills in foreign lan-
guage learning. Through carefully structured role-play scenarios, students were able to simulate authen-
tic intercultural interactions, practice adaptive communication strategies, and enhance their cultural
awareness in a supportive environment.

The practical implementation demonstrated that role-playing activities foster not only linguistic
competence but also key intercultural skills such as empathy, flexibility, and the ability to navigate cul-
tural differences. Students actively engaged in diverse cultural contexts, learned to adjust their verbal
and nonverbal communication, and reflected critically on their experiences, contributing to deeper inter-
cultural understanding.

The qualitative results showed notable improvements in students’ communicative adaptability,
confidence in intercultural exchanges, and pragmatic language use. At the same time, the practice re-
vealed common challenges, such as managing nonverbal communication and avoiding cultural stereo-
typing, indicating areas for further pedagogical focus.

Thus, the integration of role-playing games into foreign language curricula offers a powerful means
to prepare students for real-world intercultural communication. By combining experiential learning prin-
ciples with linguistic practice, educators can cultivate learners’ intercultural competence and equip them
to function effectively in diverse global settings. Future research could explore the long-term impact of
role-playing activities and the use of digital tools to further enhance intercultural training in language
education.
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Abstract

This paper explores the role Artificial Intelligence(Al) plays in the modern science pedagogy
through provision of personalized learning process and countless multifunctional platforms. As Al
technology grows rapidly, it presents educational institutions with the opportunity to redefine the
traditional teaching methods and adjust to new technologies in order to enhance the learning out-
comes. The purpose of this paper is to analyze the strengths, weaknesses, opportunities as well as
potential threats of implementing Al into the science education system. This study employs a sec-
ondary research methodology, thereby analyzing and synthesizing various scholarly articles, exam-
ining the similarities and contrasts within the field to identify common patterns and themes. The
key findings suggest that in order to fully harness the strengths and opportunities of Al-based sci-
ence education, such as individualized learning process, inclusivity, students’ enhanced motivation
and improved academic performance, the constraints, such as limited information, overreliance on
data and technology, and potential risks, including data privacy concerns and algorithm bias,
should be addressed first.

Keywords: Al, Al technology, Al tools, science education, physics, chemistry, learning, teach-
ing, inclusivity.

Introduction

Artificial Intelligence has been gaining immense popularity in the education field in the last decade.
With the rise of Al tools, such as Virtual Reality(VR), Augmented Reality(AR), chatbots and many other
instances, education system has experienced a transforming shift. Implementation of Al tools is revolu-
tionizing the science education field by changing the ways students and teachers interact with the learn-
ing process. By offering personalized learning process, Al tools have boosted student’s academic perfor-
mance, their motivation and interest in the STEM fields as well as enhanced the learning outcomes for
both students and teachers. However, while educational institutions are seeking ways to integrate the
tools, it is also important to note the possible constraints, limitations and risks that this decision might
pose. This essay’s aim is to analyze how Al tools can be effectively utilized through personalized learning
experience, virtual and collaborative platforms, while also addressing the constraints such as inflexibility
towards information, limitations, such as dependency on technology and limited knowledge, and poten-
tial risks regarding data privacy, security and algorithm bias. First, promises Al tools hold in the science
education field will be discussed. After that, the limitations and potential risks will be presented. Thirdly,
SWOT analysis will be done. Finally, recommendations will be provided regarding the further research
into this topic.

Methodology

In order to write the article, method of literature review was used. This research synthesized find-
ings from four articles selected from Google Scholar, that investigated the role of Artificial Intelligence
(Al) in the science education. The chosen articles offered a diverse perspective on the role of Al technol-
ogy in science education, highlighting the benefits, limitations as well as recommendations. Each article
was examined for its methodology, key findings and implications. After that, common patterns and
trends were identified in the opportunities, challenges and recommendations. This article aims to explore
the role of Al tools in science education, including the opportunities, challenges and possible promises.

Discussions
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The studies analyzed include diverse Al-based tools such as intelligent tutoring systems, adaptive
learning platforms, Augmented Reality(AR), Virtual Reality(VR), mixed-reality applications for the teach-
ing and learning, eye-tracking technology, robotics application, machine learning, natural language pro-
cessing, computer vision, virtual teachers as well as chatbots like ChatGPT.

Various Al-based tools provide personalized instruction and learning experience catered to the in-
dividual needs of a student, therefore, managing gaps in academic achievement (Almasri, 2024; Eden et
al,, 2024, Jalilova and Musayeva, 2025). Such individualization addresses the barriers students may have
regarding deeper scientific concepts more effectively than the traditional methods of teaching, thus,
contributing to enhanced academic performance in scientific subjects. Jalilova and Musayeva (2025)
linked appropriate assessment of student’s learning, tracking progress, timely feedback and targeted
intervention based on the student’s individual need with their strengthened understanding of complex
matters. Furthermore, students comprehension of complex topics in subjects such as chemistry were ad-
dressed through different Al-based visual aids, for instance, VR and AR, contributing to a heightened
ability to visualize and understand topics that are physically impossible to witness, such as molecular
concepts, structures, reactivity dynamics and etcetera (Chiu, 2021). Almasri (2024) added to this point
by stating that this thorough understanding induced better test results, thus, improving academic per-
formance of students. Moreover, assessment of student’s understanding helps Al-based tools to investi-
gate student’s reasoning and cognitive process, therefore tailoring to their personal learning experience
(Chiu, 2021). Hence, individualization of Al-based tools, adjusting to student’s personal learning style,
experience and need, enhances student’s educational success through visual aid, appropriate assessment
and unique feedback.

Individualized feedback through Al and its ability to predict in the learning environment has been
linked with students” magnified interest and excitement for the science based subjects (Almasri, 2024).
Moreover, Chiu (202 1) argues that integration of Al-based tools, such as VR, AR and eye-tracking tech-
nology and robotics application, to chemistry lessons and laboratory experiments has boosted students’
motivation to study and increased their engagement with the subject. This could be explained by the
visual aids provided by Al helping students to understand the subject in a more comprehensive way as
stated above. Therefore, it is more exciting and motivating for students to learn through Al-based tech-
nology.

Al technology, such as natural language processing, machine learning and computer vision, hold
the potential to close the discrepancies in access for marginalized and disadvantaged populations by
promoting equitable access to science education through creatively integrated pedagogical strategies
(Jalilova and Musayeva, 2025). This stems from the accommodation to different learning style that in-
clude students’ learning ability, pace and potentially their cultural background. Additionally, the Al tech-
nology types mentioned in this paragraph promote enhanced social interaction and supportive learning
due to the provision of tools and platforms that support inclusive and collaborative education. The exam-
ples of such platforms are Labster, where students are encouraged to work on virtual laboratory works
together that are created by the Al algorithms or PeerWise, a platform that uses Al tools to boost peer
assessment and feedback (Jalilova and Musayeva, 2025). This, in turn, improves equitable access to sci-
ence education by giving students the opportunity to benefit from peer interactions as well as collabora-
tive engagements.

In addition, Almasri (2024) discussed the positive attitudes both students and teachers have re-
garding the use of Al in the educational environment. While it boosts motivation and enhances students’
excitement and understanding for the science based subjects, Al usage lets teachers reduce their efforts
significantly thanks to successful utilization of chatbots such as ChatGPT to create tests, quizzes and
different sorts of materials. Moreover, it helps them increase student engagement. Thus, both students
and teachers benefit from the successful utilization of Al in the educational setting. However, there are
certain limitations concerning the use of Al that will be addressed in the next paragraph.

For Al-based tools to have a promising future in the educational environment, it is essential to en-
sure that they are used properly ethically as well as any further limitations should be discussed and re-
solved. The potential risks of using these tools are data privacy and security, algorithm bias, inflexibility
in data processing, knowledge that is limited to date or to a certain requirement as well as the oppor-
tunity of technical infrastructure provision, which significantly affects access for the underserved parts
of the population.

First of all, Jalilova and Musayeva (2025) state that the ethical concerns that should be addressed
for the effective use of Al in the school curriculum are data privacy, data security, transparency or ac-
countability and algorithm bias. This is largely due to Al-based tools’ data collection that includes
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student’s personal data, such as their academic performance and other personal information. The con-
cern lies in the fact that the provided data may be compromised, leaked or misused, leading to a potential
damage to the student’s wellbeing. Moreover, if Al-based tools are entrusted with the grading process, it
is crucial to train the models to show transparency and objectivity to ensure accountability. Furthermore,
algorithmic bias might exacerbate the existing discrimination, resulting in discrepancies in inclusivity.
This happens when data presented to Al disproportionately represents certain demographic groups,
thereby creating a gap in equality as Al tends to only process the data that it is provided with (Jalilova
and Musayeva, 2025). Therefore, it is vital to take the mentioned issues into careful consideration during
the implementation of such tools in the educational sphere for responsible use and wellbeing of students.

Almasri (2024) discussed further limitations of Al in science education such as inflexibility in certain
contexts, limited to a certain requirement knowledge due to data dependency as well as unreliable and
variable information. Al-based tools work with data that is provided to train their models. Therefore, the
dependency on the accuracy of data may raise concerns regarding its limits, including the date and lim-
ited knowledge capacity as it is not able to answer beyond the collected information. Moreover, the study
demonstrated the inflexibility of Al tools when processing data, as it was found to be particularly hard
for the tools to address complex science-based concepts. Hence, it is necessary for teachers to adapt the
capabilities of these tools to cater to the needs of the students as well as the learning environment.
Moreover, as Al relies on the data collection, the information and knowledge it provides may significantly
vary from one another, thus, concerning the accuracy and reliability of the data. Therefore, it is critical
to regulate such dysfunctions as unreliable and variable data, inflexibility and limited knowledge in order
to fully harness the potential of Al-based tools(Almasri, 2024).

Results

This paper has analyzed different aspects of the implementation of Al-based tools in science edu-
cation including the existing strengths and weaknesses as well as future promises and potential dangers.
Hence, results will be provided in the SWOT analysis form.

SWOT Analysis of Al Integration in Science Education

Strengths:

e Al tools enable personalized instruction catered to the individual needs, learning styles and
differences of the student, thereby promoting inclusivity, especially for the underserved layers of the
student population.

e Al tools are capable of tracking progress of the students, providing timely feedback and
intervening when students struggle with certain topics while taking into account the individuality of the
students and their needs, thereby enhancing academic capabilities of the students.

e Al tools enhance student’s motivation and interest in science and improve student’s academic
performance by providing comprehensible materials and visual aid, thereby making learning more
interactive as well as understandable.

e Al tools provide different collaborative environments through different platforms, such as
Labster and PeerWise, thereby encouraging social interaction and inclusivity among peers.

e Al tools are perceived positively by students and teachers, thereby supporting the smooth
integration of the tools into the science education system and leading to improved learning outcomes.

Weaknesses:

e There is a concern regarding the personal data privacy and security of students that might be
compromised, leaked or misused, harming the student’s right to privacy and wellbeing in the process.

e Possible exacerbation of existing inequalities due to unregulated algorithmic bias and
disproportioned representation of specific demographic populations.

e Al tools have certain limitations regarding the currency of the data as well as its accuracy,
potentially leading to misinformation and inaccuracy in the education system, which is very alarming for
science based subjects. There are limits regarding the infrastructure as well due to the fact that it might
not be affordable for underprivileged parts of the world.

e Al tools might face difficulties analyzing more complex scientific concepts, for instance in
physics and chemistry, thereby limiting their capabilities to properly teach or assist in the science
education system.

e Altools are entirely dependent on the data provided for the models, thereby leading to variable,
inaccurate or biased information. Moreover, questions about transparency and accountability are raised
regarding the concept of tracking students’ progress through these tools.

Opportunities:
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e Al technology has the potential to reduce discrimination and contribute significantly to
inclusivity and diversity as well as expand access to quality science education across geographic borders
by providing platforms and tools tailored to specific student needs. This is especially promising for
students with limited abiljties.

e Widespread integration of immersive VR, AR and other types of Al technologies might
revolutionize the way science based subjects are seen and understood, leading to better comprehension
and possible future inventions, as this results in better motivation and interest among students.

e Experimenting with different versions of Al and taking into consideration potentially innovative
ways to teach such as gamifying specific tools might revolutionize the pedagogical strategies and the
concept of teaching, leading to a more effective educational system.

e Implementing Al tools in science based education might further the idea into other fields,
challenging and impacting the traditional teaching and learning ways positively.

e Integration of Al technology has the opportunity to change the workforce of STEM in the future,
however, more research should be done in this regard.

Threats:

e Overreliance on technology, especially Al tools, might lead to decreased critical thinking
abilities among students if the tools are integrated improperly in the science curriculum, thereby
hindering to actual knowledge acquisition.

e Improperly developed models of these technologies might exacerbate the current inequalities
due to the bias in their programs, thereby amplifying the discrimination against certain groups instead
of mitigating the issue. Therefore, responsible creation and integration of these tools are required in
order for proper use of Al in the field of science education.

e Altools, like any other technology models, are vulnerable to cyber-attacks and technical issues,
resulting in students’ personal data leak, thereby raising questions on whether it is safe to use such tools
in the school systems. Moreover, technical failures can disrupt the learning process. More research should
be done in this regard to understand how to minimize risks, such as data leak and technical failures.

While Al tools hold promising future in the science education field, it is essential to conduct more
research on its creation, implementation and use to mitigate the risks and ethical concerns. It is impera-
tive to perform research on the innovative applications of Al with a major focus on the long-term effect
on the students’ learning process and taking into account all the weaknesses and risks these tools have
as well as to provide teachers with proper training and support strategies in this field. Jalilova and Mu-
sayeva (2025) offered the next recommendations in order to responsibly integrate Al tools into the sci-
ence education system.

1. More research should be conducted on Al technology’s long-term impact in the sphere of science
education in order to understand the effectiveness and sustainability of the integrated programs.

2. More research should be carried out concerning the ethical risks, such as algorithm bias,
personal data privacy and security, reliability of the information, in order to efficiently reduce them.

3. More research should be performed on how different groups of population adapt to these
technologies in order to adjust the tools to their needs and to promote the promised inclusivity.

4. Further research should be conducted to investigate Al's feedback system and formative
assessment, which might enhance self-learning in the long term. Chiu (202 1) agrees with this point.

5. More investigation is needed in combining the Al based education with the traditional form of
schooling in order to find the optimal outcome that harvests the strengths and opportunities of both to
the maximum capacity and mitigates the risks and weaknesses to the fullest extent.

6. Provision of proper teacher training programs and successful integration of Al in these programs
should be examined to effectively implement the tools for both students and teachers. Chiu (2021) and
Almasri (2024) also highlight the importance this point.

7. More studies should be conducted on how Al tools are perceived in the science education to
understand where the resistance may arise. This gives the opportunity to understand potential
drawbacks of the system and solve the issues accordingly in order to maximize the utilization.

8. The integration of Al tools into the school curriculum, such as course organization, content
creation and resource recommendations, should be further investigated in order to successfully
implement the tools.

9. Lastly, more collaborations on this research topic should be done and the impact of this
integration on the future of the STEM workforce should be analyzed in order to fully assess the
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capabilities of Al. This helps educational institutions and policy makers to advance the Al applications
further.

Moreover, Chiu (202 1) highlights the next important points:

1. Conducting more research on machine learning and learning analytics might enhance the
implementation of Al in this field.

2. More research needs to be performed to understand the impact and application of gamified
versions of Al based tools for learning.

3. Effective provision of immersive learning for laboratories needs to be investigated in order to
utilize the laboratory experience to its full extent.

Conclusion

Al has the potential to revolutionize the current science education system through benefits, namely
personalized learning process that provides timely feedback and assessment, promotion of inclusivity,
students’ heightened motivation in studying as well as increased interest in the STEM subjects as well as
assisting the teachers. However, the integration of these technologies also pose challenges including
data security and privacy, algorithm bias, limited knowledge, constrained adjustability in data and sig-
nificant dependency on technology. In order for the use of Al tools to be optimized, these challenges need
to be addressed first. Hence, further research should focus mainly on the successful utilization of these
tools through addressing the challenges, thereby ensuring the responsible implementation of Al in the
science education field.
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Abstract

This paper presents a comprehensive comparative analysis of informatics integration into
STEM education across China, Japan, and Kazakhstan. Using a mixed-methods approach—national
curriculum review, teacher surveys (n=150), and an Integration Index combining curriculum cover-
age, teacher training, and infrastructure support—we quantify and contrast each country’s pro-
gress. Results show China leading with an 85 % curriculum coverage, 40 annual teacher-training
hours, and an Integration Index of 0.90; Japan follows at 78 %, 35 hours, and 0.85; Kazakhstan
trails at 60 %, 20 hours, and 0.70. We discuss policy drivers, pedagogical models, and resource
allocation, then provide targeted recommendations for emerging systems seeking to accelerate
informatics adoption.

Keywords: Informatics integration, STEM education, Comparative study, China, Japan, Ka-
zakhstan.

Introduction

For most, it means only science and mathematics, even though the products of technology and
engineering have so greatly influenced everyday life. A true STEM education should increase students’
understanding of how things work and improve their use of technologies. STEM education should also
introduce more engineering during precollege education. Engineering is directly involved in problem solv-
ing and innovation, two themes with high priorities on every nation's agenda. Given its economic im-
portance to society, students should learn about engineering and develop some of the skills and abilities
associated with the design process. The good news is that the National Assessment Governing Board has
recognized the importance of this issue and recently approved the evaluation of technology and engi-
neering education through examinations that will be given to U.S. The rapid evolution of digital technol-
ogies has transformed the knowledge economy, placing computational thinking and computer science
at the heart of STEM disciplines. In response, many countries are embedding informatics into K—12 cur-
ricula to foster 2 1st-century skills. While China and Japan have implemented large-scale reforms, Ka-
zakhstan’s initiatives are more recent and incremental. This study aims to: quantify current integration
metrics, identify underlying enablers and barriers, and derive best practices for systems in transition [1].

STEM literacy demands the design of “STEM curricula” centered on practical skills that bridge the-
ory and practice and foster problem-solving abilities. Such curricula rest on three core components: con-
ceptual knowledge, operational (procedural) knowledge, and problem-solving knowledge. Practical
STEM skills encompass both conceptual and procedural knowledge, as well as the ability to apply engi-
neering methods and tools within a technological education environment. Scientific praxis engages stu-
dents kinesthetically, helping them grasp abstract concepts concretely, construct mental models, and
boosting their motivation and commitment. Moreover, STEM curricula are structured to cultivate crea-
tive and effective problem-solving by encouraging learners to make connections between knowledge and
skills across a variety of contexts [2].

Scholars highlight that early exposure to computing concepts boosts problem-solving and creativ-
ity. The UNESCO ICT Competency Framework emphasizes teacher preparation as the linchpin for suc-
cessful integration. China’s 2022 national standard mandates compulsory informatics content from
grade 7, supported by a centralized teacher certification program. Japan’s Ministry of Education issues
annual ICT guidelines with strong industry-academia partnerships but grants prefectures curricular
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autonomy. Kazakhstan's Strateqy «Kazakhstan-2050» prioritizes digital literacy, yet teacher training is
limited by budget constraints. Early pilot programs in Almaty and Nur-Sultan report mixed outcomes.

Methodology

We reviewed official curriculum standards, policy white papers, and statistical reports published
between 2022 and 2024 for all three countries. A standardized questionnaire gathered data on annual
teacher training hours, perceived integration effectiveness, and access to digital resources. Follow-up
interviews (n=30) probed policy implementation challenges.

We normalized three indicators—curriculum coverage, teacher training, and infrastructure availa-
bility—on a 0—1 scale, then computed a weighted average (weights: 0.4, 0.3, 0.3 respectively). STEM
literacy requires curricula that unite theory and practice to develop students’ problem-solving abilities
and engineering mindsets. Such curricula rest on three key components:

e Conceptual Knowledge (CK): Understanding the core theoretical principles of each discipline;

e Procedural Knowledge (PK): Mastery of tools, methods, and algorithmic thinking;

e Problem-Solving Knowledge: The ability to apply both CK and PK to real-world tasks and pro-
Jects.

In China, informatics modules are centrally mandated and introduced as a standalone “Computer
Science” subject beginning in Grade 7. CK and PK are taught through integrated, project-based assign-
ments that immerse students in authentic engineering challenges [3].

In Japan, MEXT's ICT integration guidelines are implemented flexibly at the prefectural level. Pro-
Ject-based learning (PBL) and industry—academia partnerships support STEM literacy by having students
combine theoretical CK with PK skills—such as programming and circuit design—while working on real
industrial problems.

In Kazakhstan, pilot initiatives under the “Kazakhstan-2050” strategy focus on digital literacy and
introductory programming. Currently, CK attainment is moderate and PK remains limited, with most
instruction centered on basic coding principles and office-software tools. To advance, the system aims to
expand PBL approaches and engage students in genuine engineering problem-solving at all grade levels

[4].

Thus, STEM literacy is not merely the acquisition of theoretical content; it is a holistic process that
merges CK and PK within collaborative projects to cultivate creative problem-solvers. While China and
Japan embed these practices through centralized standards and project-based frameworks, Kazakhstan
must coordinate resources and broaden hands-on projects throughout its curriculum to achieve similar

outcomes.
Table 1. Comparative metrics of informatics integration.
Country Curriculum Coverage (%) Teacher Training Hours (per year) | Integration Index
China 85 40 0.90
Japan /78 35 0.85
Kazakhstan 60 20 0.70

China’s enforced standards yield the highest coverage, with informatics modules integrated into
mathematics and science streams. Japan’s prefectural autonomy generates variability but maintains rig-
orous subject depth. Kazakhstan'’s curricula include optional informatics electives

China provides mandatory 40-hour annual workshops led by provincial centers of excellence. Ja-
pan’s 35-hour in-service programs leverage university-industry collaborations. Kazakhstan averages only
20 hours, often focusing on basic ICT skills rather than pedagogical methods.
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Figure 1. STEM education across China, Japan, and Kazakhstan

Below is a draft manuscript prepared for submission to an Elsevier journal. It includes a compara-
tive table (Table 1) and two figures illustrating key metrics of informatics integration into STEM educa-
tion across China, Japan, and Kazakhstan fig 1.

The composite Index reflects both policy robustness and resource allocation, highlighting gaps in
emerging systems.

Discussion

All three countries acknowledge the importance of informatics in STEM, yet equity and teacher
readiness vary. China’s centralized model secures policy alignment but struggles with regional disparities.
Japan’s autonomy fosters innovative curricula but yields inconsistent quality. Kazakhstan'’s hybrid ap-
proach successfully engages communities yet lacks sustained in-class support [5].

Centralized mandates in China ensure consistency, while Japan’s decentralized model promotes
local innovation but complicates equity. Kazakhstan must balance national standards with regional ca-
pacity-building. Project-based learning (PBL) in China and Japan fosters collaboration and problem-solv-
ing. Kazakhstan pilots reveal the need to shift from rote ICT drills to PBL for deeper engagement. Public—
private partnerships in China and Japan supply digital labs and online platforms. Kazakhstan can lever-
age international grants and industry collaborations to scale infrastructure [6].

The comparative analysis reveals distinct strengths and challenges in each country’s approach to
integrating informatics into STEM education. By examining policy mechanisms, pedagogical strategies,
infrastructure deployment, and learner outcomes, we identify actionable insights for educators and pol-
icymakers.

China’s centralized mandate ensures uniform standards and rapid scaling of informatics content.
The Ministry of Education’s top-down approach facilitates consistent teacher certification and resource
allocation; however, it can limit local innovation and responsiveness to regional needs. Conversely, Ja-
pan’s decentralized model grants prefectures autonomy to tailor ICT guidelines, fostering experimenta-
tion and industry partnerships at the local level but resulting in uneven integration and potential equity
gaps. Kazakhstan's emerging policy framework under the “Kazakhstan-2050" initiative sets a strong na-
tional vision for digital literacy, yet lacks detailed implementation guidelines and sustainable funding
channels for teacher development and infrastructure. A balanced governance model that combines clear
national standards with localized adaptation mechanisms may yield optimal outcomes.

Project-Based Learning (PBL) emerges as a critical pedagogical strategy across China and Japan,
enabling students to apply CK and PK in authentic contexts. In China, provincial Centers of Excellence
design interdisciplinary projects that blend computational thinking with science and engineering chal-
lenges, promoting collaboration and iterative problem-solving. Japan'’s industry-academia partnerships
enrich PBL with real-world case studies and mentorship, strengthening student engagement and rele-
vance. Kazakhstan'’s pilots demonstrate the initial efficacy of PBL but lack scale and sustained teacher
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support. Embedding PBL into national curricula and providing ongoing professional development work-
shops could enhance teachers’ capacity to facilitate student-led inquiry and reflection [7].

High-quality digital infrastructure underpins effective STEM education. China’s investment in re-
gional digital labs and cloud-based platforms expands access to coding environments, simulation tools,
and collaborative workspaces. Japan leverages longstanding public—private partnerships, enabling
schools to pilot emerging technologies such as loT sensors and robotics kits. Kazakhstan's limited infra-
structure—often confined to computer labs with outdated hardware—constrains hands-on experimen-
tation. Strategic alliances with technology firms and international organizations can supply affordable
hardware, software licenses, and technical training, bridging resource gaps.

Quantitative metrics (e.q., curriculum coverage, training hours) provide insight into system-level
integration, but student-level outcomes reveal equity considerations. In China and Japan, high-perform-
ing regions report strong gains in computational thinking skills and increased enrollment in advanced
STEM tracks, yet, rural and underserved areas lag behind. Kazakhstan's urban pilots show promising stu-
dent motivation and foundational coding proficiency, but rural penetration remains minimal. Targeted
interventions—such as mobile coding labs, blended learning modules, and scholarship programs—are
necessary to ensure equitable access to STEM competencies.

While China’s uniform policy accelerates adoption, Japan’s localized innovation fosters contextu-
alized learning experiences. Kazakhstan can leverage both approaches by establishing clear national
benchmarks for informatics proficiency and empowering regions to customize curricula based on local
needs and industry strengths. Future research should examine longitudinal impacts on student career
pathways and the cost-effectiveness of different integration models. Additionally, cross-national collab-
oration on open educational resources and teacher exchange programs could catalyze shared learning
and continuous improvement.

To accelerate informatics integration, we recommend that Kazakhstan:

1. Establish National Standards: Adopt compulsory informatics modules from secondary grades.

2. Scale Teacher Certification: Introduce tiered certification with clear competency benchmarks.

3. Form Strategic Partnerships: Engage tech firms and NGOs to equip schools with digital re-
sources.

4. Promote PBL Approaches: Incorporate project-based curricula to enhance computational think-
ing.

This study relies on self-reported training hours and may understate informal professional devel-
opment. Future work should include longitudinal student outcome data and cost-benefit analyses of
integration models.

Conclusions

To accelerate informatics integration, we recommend that Kazakhstan:

1. Establish National Standards: Adopt compulsory informatics modules from secondary grades.

2. Scale Teacher Certification: Introduce tiered certification with clear competency benchmarks.

3. Form Strategic Partnerships: Engage tech firms and NGOs to equip schools with digital re-
sources.

4. Promote PBL Approaches: Incorporate project-based curricula to enhance computational think-
ing. Limitations and Future Research

This study relies on self-reported training hours and may understate informal professional devel-
opment. Future work should include longitudinal student outcome data and cost-benefit analyses of
integration models [8].

The objective of this study is to analyze those educational interventions referring to themselves as
STEM education, in the interest of offering a vision on what we researchers and educators talk about
when we talk about STEM education. In so doing, the analysis of the selected educational experiences
points to the existence of multiple ideas on what STEM education is and how to implement it.
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Abstract

The article is devoted to the peculiarities of lexical skills formation; different principles,
methods and approaches to vocabulary teaching are also considered. The essence of lexical skill is
the ability to instantly recall a word standard from the long-term memory depending on the
specific speech task; to include it in the speech chain. Researchers consider lexical skill as a
component of speech skill, as well as an independent elementary skill, also distinguishes in lexical
skill the ability to combine lexical units with each other and the ability to include elements of
speech patterns in speech.

AHHOmauyus

Cmamss nocssweHa ocobeHHOCMAM GOPMUPOBAHUS JTIEKCUYECKUX HABbIKOB, MAKM e pac-
CMampuBsaromcs pasHble NPUHUUNbI, MeMOOb! U NOOX00bI K 0b6y4YeHuto ekcuke. CYuHOCMb JIeKcu-
YecKo2o HABbIKa - CNOCOOHOCMb M2HOBEHHO Bbi3bIBAMb U3 00/208peMeHHOU NAMSImu 3MAasoH
CJ108A B 3aBUCUMOCMU OM KOHKpemHoU peyesou 3ada4qu; BKI0YAMb €20 B pe4YeByro uenb. Vcce-
dosameJiu paccmMampuBarom eKCU4eckuld HasblKk Kak KOMNOHEeHM pe4yeso2o HaBbIKd, MAkK U Kak
CamMocmosimesibHbIU 31eMeHMAapHbIU HaBbIK, MAKX*e pa/iudaem B IeKCUYeCKoM HasbIKe Cnocob-
HOCMb co4emams J1eKcu4deckue eouHuUbl opye ¢ 0py2oM U CNOCO6HOCMb BKIHOYAMb 3/1eMeHmMbI
peyesbix 06pa3yos B peyb.

Keywords: lexis, lexical skill, lexical unit, unit of speech, semanticisation.
Krroyesble ¢/108a: 1eKCuUKa, ekcudyeckull HasbIk, eKkcuyeckas eouHuud, eouHuya pedu, ce-
MAaHmMU3ayus.

ObyyeHue nekcuyeckoll CmMopoHe peyu AB89emcs BaxcHellWumM dakmopoM pa3BUMUS MeXbA3bI-
KoBoU KOMMYyHUKauuu. B penpodykmusHou pe4esou 0esmesibHOCMU B/1a0eHUe C/I0BOM, 3HaHUe e20 3Ha-
yeHus1 He0OCMAMOYHO, BAXCHO B/1Ia0emb CBS3SIMU C/10BA U YyMEMb BbINOJIHAMb 06pa308aHUe HA UX OC-
HoBe paziu4Hbix ciosocodemarull. CooepxaHue oby4eHus eKcudeckol CMopoHe peyu BKIYaem B
cebs He MoJsibKo 0ObSICHeHUe 3Ha4YeHusl C/108d, HO U €20 ynompebrieHue u ¢popmbl. Ymobbl npasuibHO
NOHSMb C/T0BO CO C/IyXA U A0eKBAMHO e20 038Y4UMb, HEO6X00UMO 3HAMb 20 38YK0BYH popmy, d, Y4mobbl
Y3HAMb C/0BO NPU YMeHUU U YyMemb HAnucCams €20 NPAsu/ibHO — e20 2pAMMAamuy4eckyto ¢opmy. Ha
amane 03HaKOMJ/IeHUS CO C/I0BOM Heobxooumo coobuums obydyaembim 06 0cobeHHOCMAX 06pa3oBaHuUs
2pamMmamuyeckux opm, eciu makue umMeromcs, 8o uzbexcaHue owuboK npu UCNO/Ib30BAHUU OAHHO20
c108a. [pu 06y4eHuU UHOCMPAHHOMY A3bIKY 0CBOGHUE JIeKCUYeCcKko20 Mamepuasia umeem cucmemoobpa-
3yroujee 3HavyeHue. Beob B IeKCUKE 3a7104eHa ma ocHosd, 61a200aps kKomopol u npoucxooum obujeHue
J1r00ell mexcoy cobod.

KoMnoHeHmMoM co0epxcaHusi 0by4eHus IeKCUKe aB/ISemcs 1ekcudeckul Hasbik. [1asHol npakmu-
yeckol 3adayvell 0byyeHus J1eKcu4yeckomy mMamepuadsay UHOCMPAHHO20 A3bIKA 8 cmapwel WKosie 3Ha-
yumcs popMUPOBAHUE Y YHEeHUKOB JIeKCUYeCKUX HaBbIKOB KAK 2/1aBHelwe20 KOMNOHeHMa 3KCnpeccus-
HbIX U peuyenmuBsHbIX BUOOB pevyesou desmesibHoCmU. Paccmompum noopobHee Xxapakmepucmuky J1eK-
CUYeCcK020 HaBbIKda.

Viccnedosamesiu 0arom pasHble onpedesieHuUs «J1eKCUYecko20 HasbIKay.
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Jlekcu4eckud Hasblk — 3Mo CNOCOBHOCMb M2HOBEHHO BbI3bIBAMb U3 00/208pemMeHHOU namsamu
3MAJIoH CJ108A B 3aBUCUMOCMU OM KOHKpemHoU peyesol 3a0a4u U BK/IHYUMb e20 B pedesyro uenb (P.K.
MuHbsip-benopy4es). Jlekcu4deckull HaBbIK — 3Mo CUHMe3UupoBaHHoe delicmaue No BbIbopY eKcudeckou
e0UHUUb!I A0eKBAMHO 3aMbIC/Ty U ee NPABU/IbHOMY COYemMaruro ¢ Opyeumu, coBepuiaemoe 8 HasbIKOBbIX
napamempax, obecne4yusaroujee Ucnosib308aHue 0aHHoU 1eKkcudeckol eOuHUUb! U Cyxauiee 00HUM U3
ycnoBul BbINOJIHEHUS pe4esoll dessmesibHOCMU.

[po0yKMUBHbIU 1eKCu4ecKull HasbiK — 3MOo HABbIK UHMYUMUBHO NPABUJIbHO20 C/1080YNompebrie-
HUSI U C/10B006PA30BAHUS B YCMHOU U NUCbMEHHOU peyu 8 COOMBEMCMBUU C CUMyayusmu obuieHus u
Uesiamu KOMMyHUKauuu.

PeuenmusHbIl nekcuyeckul HasbiK — 3MO HABbIK Y3HABAHUS U NOHUMAHUS NPU BOCNPUSMUU HA
C/IYX WU NPU YMeEHUU JIeKCUYECKUX ABeHUU - CMPYKMYypbl C/108A U €20 ynompebieHuUs.

ycmolyusocms (NpasusibHoe BOCNpUSMUE U NOHUMAHUE U3yYaembix S8/1eHUl B pa3/iudHbIX KOH-
meKcmax YcmHol U NUCbMeHHOU peyqu, a Makxe BoCnpou3sedeHue Ux 8 HopMaabHOM memne u be3 cy-
WecmBseHHbIX OWU6OK),

CamMocmosmesibHOCMb (BO3MOXCHOCMb NepeHoCca 00H020 BUOA dessmesibHOCMU B Opy2oU, Mo eCmek,
npeonosazaemcs, Ymo y4aujuecs Mo2ym onepupoBams YCBOCHHbIM JIeKCUYeCKUM Mamepuaaom Kak 8
20BOpeHUU U NUCbME, MAak U 8 ayouposaHuu, U 8 YmeHuu);

06YC/108/18HHOCMb (3aBUCUMOCMb "3aNYCKA" 1eKCUYECK020 HaBbIKA OM BHEWHe20 U/iU BHYMpPeH-
He2o0 cmumyna);

pPenpooyKmMuBHOCMb (CmepeomunHoe BocnpoussedeHue delicmaul, COBEepUIaeMbIX JIeKCUYeckUum
HABbIKOM);

JIeKCU4ecKas OCHAUWeHHOCMb (nekcuveckull Hasbik onepupyem JeKCcu4eckumu eouHuuamu U ux
KOMNJIeKCAamMu, Mo ecmb C/I0BAMU, YCMOoUYUBBLIMU C/IOBOCOYEMAHUSIMU U/IU 20MOBbLIMU ¢pazamul).

B UHOCMPAHHbIX S3bIKAX , C/I0BA MO2YM UMemb HeCKOJIbKO 3Ha4eHul, No3momy HeobXxoo0umMo 03Ha-
KoMUmb CMyO0eHmoa ¢ Haubosiee 4acmo YynompebsiaeMbIiMu 3HAYEHUSIMU C/108. [TOMUMO 3HAYeHUs C/108a
Heobxo0uMo NOKA3amek U €20 KOHHOMAUUK, d UMEHHO dccouuayul, Komopbie Bbi3bIBaem 3mo C/I080, e20
noomekcm, Komopbll c8s13aH ¢ ynompebieHuem 0aHHO20 C/108d.

Memodonioeudeckull KoMNOHeHm codepicaHus 0by4eHus IeKCUKe BKIYaem Heobxooumblie pa3b-
ACHeHUSs, NaMSAMKU U UHCMPYKUUU NO UCNOJIb308AHUI C108aped, popme BedeHUs UHOUBUOYAIbHbIX C/10-
Bapel u Kapmo4ek ¢ HoBOU J1eKCUKOU, 0 CNOCobax cucmemamu3ayuu u3y4yeHHol IeKcuku. 3mo me 3Ha-
HUS U YMeHUs, Komopbie N03B80J1t0m cmyodeHmy pabomams CamMoCmosamesibHO U He3dBUCUMO OM BHeU-
Hux ycaosul [1, c. 96].

ObydyeHue nekcuyeckol CMopoHe peyu Heobxodumo NPoBOOUMb MAxkum obpasom, Yymobbl cmy-
0eHmbI NOCMOSHHO OWYUWIAIU MO, YMO C/I0BA HYM#CHbI UM OIS BbIPAXCEHUS Mbic/1ell U UX pACNO3HABAHUS.
To/IbKO ACHAs peyesas nepcnekmuad, no MHeHuro Pozosoll I'.B., obycrasiusaem MomuBUPOBAHHOCMb U
YCNewHoCmb 0B/1a0eHUS C/I0BAPEM.

Pozosa I.B. makxe cyumaem BaxHbIM HenpepbIBHOCMb NONOJIHEHUS U pPacliUpeHUs C/I0BAPHO20
3anaca cmyoeHmamu Ha NPOMSMeHUU BCe2o npouecca obyyeHus. [pobyoums y 0by4arouuxcs uHmepec
K daHHoU pabome — 3ada4a nedazoea OnpeodeneHue obbema uHOUBUAYaIbHO20 C/108APSI CMydeHma Bo3-
MOXCHO C NOMOW[bIO CNeuUasIbHo pazpabomarHbIx mecmos. YoeoumesibHbIM cBuOemesbCMBOM 0B/1dde-
HUS1 UHOCMPAHHOU 1eKCUKOU AB/ISemCs e20 y4acmue 8 YCMHOM 0buweHUU U NpU YmeHuUU.

Ycunus, 3ampaqusaembie Ha YycBoeHuUe C/108, 0NPedesItoMCcs KOHKPeMHbIMU UX cBOUCMBAMU, B
yacmHoOCMU CoBNAaodeHusi/HecoBnadeHus 8 obbeme 3Ha4eHul ¢ POOHbIM S3bIKOM, NPUHAOICHHOCMBHO K
abcmpakmHoOMy/KOHKPemHOMY NOHSMUIO, K 3HAMEHAmesbHOMY/Cy#ebHOMY C/10BY, A 2/1ABHOE — «HYX(-
HOCMbo» 018 Bbipax3ceHus mbiciel [1, ¢. 105].

Peyesol ycmaHoBKoU MOXCHO KaK Cy3Uumb BbICKA3bIBAHUE 00 00HOC/IOHHO20 OMBEmMd, MAkK U pac-
wupums €20, 06beOUHUB CMeX(Hble ceMaHmu4eckue noJis 8 060buweHHoe cemaHmuyeckoe nose. [1po-
6/1eMHbId Xxapakmep pedeBol YCMAaHoBKU SB8/ISeMCs BAXHbLIM aKMOPOM, BAUSOULUM HA NOJIOXUMETb-
HYH OUHAMUKY CeMaHmu4ecko20 noJis.

Takum ob6pazom, yenecoobpazHee ygesu4uBaAMb AKMUBHbIU C/I0BAPb HE 3 CYem MexaHU4yecko2o
BBedeHUs HOBOU JIeKCUKU, d 3d CYem MBOPYECKO20 NPUMEHEHUS Yxe U3y4eHHOU B HOBbIX KOHMEKCMAx.

Mo onpedeneruro Conososod E.B., akmuBHbIl C/10B8Apb — 3MO MA JIeKCUKA, Komopol YesoB8eK no-
CMOSIHHO NOJIb3YeMCs B YCMHOM pe4esoM 0buieHUU, m.e. me C/108d, KOMOopble HaX00SMCSA «HA KOHYUKe
A3bIKA», KAK 20BOPSIM aHe/iu4aHe. ECau c1080 00120 He ynompeb/isemcs, 0HO nepexodum B NACCUBHbIL
C/10B8Apb, M.e. MoXcem bbiMb Y3HAHO NPU YMeHUU U ayoupoBAHUU, HO He UCNOJIb3yemcs B peyu. [ToMumo
SMUX YeMKO 02PAHUYEHHbIX «3AMKHYMbIX C/I0BAPHBIX MUHUMYMOBY», BAXCHO PA3BUBAMb MAKME NOMEH-
YuasibHbIl C108apb Y4aujuxcs. lomeHyuanbHbIl C108apb HOCUM «OMKPbIMbIL» U UHOUBUOYA/IbHbIU
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xapakmep. OH BO3HUKA@em Ha OCHOBe CaMOCMOSMe/ibHOU CeMmaHmu3ayuu cmyoeHmamu Heusy4eHHoU
JIKCUKU B MOMEHM YmeHusl. E20 06bem u pa3susarowulicss Ha 0CHoBe 3mo2o 06bemMa 1eKcu4eckull HasbiK
Haxo0ssmcsi 8 NPAMOU 3aBUCUMOCMU OM CMeneHU 08/1a0eHUsT KaxObiM 00y4arouUMUCS AKMUBHbLIM U
NAccuBHbIM MUHUMYMamu [2, ¢. 56].

Jlekcu4eckul HasbIK 8 MemoouKe 0by4eHUs UHOCMPAHHBIM S3bIKAM PACCMAMPUBAEMCS C pa3/uy-
HbIX MOYeK 3peHusl. HasbIKu — 3mo 3aKpensiéHHble onepayuu ¢ Mamepuasom (8 OQHHOM CJ1y4ae aeKkcude-
CKUM), asmomamu3upoBaHHoe dedcmaue, Komopoe popmMupyemcs 8 npoyecce pe4esou desmesibHOCMU.

CYWHOCMb NIeKCUYECKO20 HaBbIKA - CNOCOOHOCMb M2HOBEHHO BbI3bIBAMb U3 00/120BpeMeHHOU na-
MSIMU 3MasioH /1084 B 3aBUCUMOCMU OM KOHKpemHoU peyesol 3a0aqu; BKIH0YAMb €20 B pe4eByro Uens.
Viccnedosamesiu paccmMampusarom eKcudeckul HasblKk Kak KOMNOHEeHM peyeso2o HABbIKd, Mak U Kak
camocmosimesibHbIU 3/1eMeHMAapHbIU HaBbIK, MAKXe pa3audaem B J1eKCU4eCKOM HaBblike CNOCOOHOCMb
coyemams JieKcudeckue eduHuUUb! Opye ¢ Opy2oM U CNOCOOHOCMb BKIKOYAMb 3/1eMeHMb] peqesbix 06pas-
UoB B peyb.

C.@. llamunos onpedenigem peyesol 3KCNPecCUBHbIU eKCcUYecKull HasblK, KaK HasbIK UHMYyU-
MUBHO NPABUJIbHO20 C/1080YyNompebrieHUs U C/108006pa30B8aHuUs B8 ycmHoU U NUCbMeHHOU pequ B coom-
BEMCMABUU C YC/I0BUSMU cCUMyauyuu obuweHus u yeiamu KommyHukauuu [3, ¢. 110].

C nosuyuu OesmesibHOCMHO20 N00X00d, HABbIK KAK OMHOCUMEsbHO CAMOCMOSMesbHOe
deticmaue 8 cucmeme y4ebHol desimesibHOCMU, NOCKOJIbKY NPOOYKMUBHBILU IeKcuYeckull HaBbiK npedy-
cMampusaem ocyuiecmaJsieHue psaoa onepayuli, makux Kak nepesod 1ekcudeckol eOuHUUb! U3 00/1208pe-
MeHHOU NamMamu 8 0NEepAMUBHYH, COYeMaHue cJios N0 CMbIC/Y U popme, UCNOJIb30BAHUE UX NPU 20BOPe-
HUU U nucbme. Jlekcuyeckul HasblIK, No onpedesieHuro LLlykurHa A.H., —cnocobHoCMb aBMoMamu3uposaHo
BbI3bIBaMb U3 00/120BpeMeHHOU NAMamU C/1080, C/I0BOCOYemarue usiu 20mosyr ¢pasy, coomsemcmasy-
roujue KoMMyHUKamusHoU 3adade siekcudeckol eOuHuUbl [4]. [ina ny4dwe2o NOHUMAHus C/108 8 peyu
HY}CHO, YmMOobbl B NAMSIMU COXPAHSA/IUCh 3BYKOBbIE U 2paguyeckue 06pasbl, CBA3AHHbIE C UX 3HAYeHUeM
L1715 5mo20 Heobx00UMO B IeKCUYeCKUX U2pax NPUMeHSMb KaK YCmHbIe 3a0aHUs, NOMO2arouiue YCBoUMb
3BYKOBYHO pOpMY C/108, MAK U NUCbMEHHbIe, NOMO2arouue 3anOMHUMb UX epagudeckul obpas. Vimak,
paccmompes onpeoesieHust IeKCUYeCKo20 HABbIKA, OaHHbIE MHO2UMU dBMOPAMU, MOXCHO COesiamb Bbi-
BOO, YMO BCe OHU 20BOPAM O MOM, YMO JIeKCUYecKUU HaBbIK — 3Mo CNOCOOHOCMb OCYWecma/igms ds-
momMamuy4ecku u camocmosimesibHO ps0 dedcmaud U onepayul, CBS3AaHHbIX C BbI30BOM C/10BA U3 00/120-
BpemMeHHOU NamMsmu U ¢ COOmMHeceHueM e20 ¢ 0py2ou siekcudeckou eduHuyed. Lesnb obydeHus nekcuye-
CKoU CMOpPOHe peyu ecmb popMUpOBAHUEe NPOOYKMUBHO20 (06ycasauBarouie2o pazsumue ymeHud 2o-
BOPeHUS U NUCbMA) U peuenmuBHO20 (KaK yC108US OCYWeCmB/IeHUS YmeHUS U dyoupoBaHus) 1ekcude-
CKUX HaBbIKOB. [pOOYKMUBHbIU 1eKcuYyeckuld HaBbIK — CUHME3UpOBAHHOe deliCmaUe NO BbI30BY J1eKcuYe-
ckol eduHuyb! (JIE) adeksamHo KoMMyHUKamusHol 3adadve u eé NnpasusibHOMY CO4emMaHuro ¢ opyeumu
(JIE). [MpodykmusBHbIU neKcu4eckul Hasbik 0byc/1asausaemca makumu suoamu 0esmesibHOCMuU Kak 20-
BOpeHue u NUCbMO, Komopble mpebyrom Haubosiee akmusHo20 0edcmBuUs M032a U UCNOJ/Ib30BAHUS J1eK-
CUKU. PeuenmusHbIU 1eKkcuyeckud HasbIK — 3mo CUHMe3UpoBarHHoe dedcmaue NO pacnO3HABAHUK 2pa-
puyeckozo u poHonocudecko2o obpasa (JIE) u coomHeceHuro ¢popmMbi C108a € e20 3HaYeHueMm. [1pu peuen-
MUuBHbIX delicmBusax 00XHO npousolimu y3HasaHue (JIE) Ha Cyx uiu Ha 2paguke u MeHOBEeHHOe COOMm-
HeceHue e2o0 KoHmMeKkcmHol ¢opmbl (pod, YuCs1o, Bpems]) ¢ e2o codepicaHuem. @uiramos B.M. ommedaem,
YmOo NPuU OCYUeCMBJIeHUU 20BOPEHUS U NUCbMA He0bX00UMbI C/1e0yHoWLUe HABbIKU, YMEHUS U 3HAHUS:

a) NpOOYKMUBHbIE HABbIKU: * NPABUJIbHO BbIBUPAMb C/10B8A/C/I0BOCOYEMAHUS B COOMBEMCMABUU C
KOMMYHUKAQMUBHbIM HAMepeHUeM; * NPAsu/IbHO COYemams C/108a 8 CUHMA2MAx U NPeOJIOMeHUSsX: * B/1d-
0emb JIeKCUKO-CMbIC/IOBBIMU U JIEKCUKO-MeMamuyecKuMU accoyuayusamu; * Co4emams HOBbIE CJ108A C
paHee yCBOeHHbIMU, * BbI6UPAMb CMPOEBkIe C/I0BA U COYeMAmMb UX CO 3HAMEHAMEIbHbIMU, * BbI6UPAMb
HYMCHOe C/10B0 U3 CUHOHUMUYECKUX U AHMOHUMUYECKUX onNo3uyudl, * BbINOJIHAMb 3KBUBAJIEHMHbIE 3d-
MeHbI; * 8/1a0emb MexaHu3MoM pacnPoCMPAHeHUs U COKPaWeHUs npeosoxeHud; « npucnocabusamascs
K UHOUBUOYA/IbHBIM 0CObEHHOCMAM 2080pAWE20, 0b1adamb bbicmpol peakyued u op.;

6) peuenmusHble HABLIKU (C/IYWAHUE, YmeHue): * COOMHOCUMb 3BYKOBOU/3pumesibHbill 06pas
C/108a C CemMaHmukod, * Y3Hasams U NOHUMAMb U3Y4YeHHble C/108A/C/I0BOCOYEMAHUs B Pe4eBoM No-
moKe/2paguyeckom mekcme; * packpbIBAMb 3HAYeHUe C/108 C NOMOWbHO KOHMEeKCMA,; * NOHUMAMb 3HAd-
yeHue /108 ¢ onopoll HA 3BYKOBbIE/2pagpuyeckue NPU3Haku (agoukcayuro, 3auMCcmBoBaHHbIe C/108a U
m.0.); * dugpepeHyupoBams CXo0HbIe NO 38YHAHU U HANUCAHUKO C/I08d; * B/1A0€Mb MEXAHU3MOM peuen-
MUBHO20 KOMOUHUPOBAHUS, * LUUPOKO NOJIb30BAMBCS NPO2HO3UPOBAHUEM U OPUEHMUPAMU BOCNPUSMUS
0/15 C030aHUs1 YCMAHOBKU HA BbINOJIHEHUE onpedesieHHoU desimesibHOCMU C HOBbIM (LU paHee YCBOeH-
HbIM) JIeKCU4eCKUM Mamepuasnom u op.;
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B) COUUOKY/IbMYPHbIE 3HAHUS U YMEHUs B 06/1aCMu JIEKCUKU: * 3HaHUe 6e33KBUBAIeHMHOU IeKCUKU
U yMeHue NOHUMams ee B MeKCMax (8 mom yucsie ¢ UCNO/Ib30BAHUEM CNPABOYHUKOB), ® 3HAHUE SIeKCUKU,
obo3Hayarowel npedmemsl U 06beKMbl NOBCEOHEBHO20 bbIMA CMPAH U3y4aemo2o A3biKa (0eHexcHble
e0uHUUbI, Mepbl Becd, 0/IUHbI, 0603HAYeHUS BPeMeHU, OOPOXCHbIE 3HAKU U Op.); * 3HAHUE peyesbiX U 3mu-
KemHbix popmys1 (ocobeHHocmel obpauieHus B3pOC/ibiX K 0emMsM, WKOIbHUKOB K Y4UmesisM, NapmHepos
Nno 0bWweHUr pasHbIX BO3PACMHbLIX U COYUA/bHBIX 2PYNN) U YMeHUe Cmpoums peyesoe NosedeHue B Co-
omBemcmaUU C HOPMAMU 0bWeHUS, NPUHAMbIMU 8 CMPAHe U3y4aemMo2o A3bIKd;

2) IlUHeBUCMUYeCKUe 3HaHuUs 8 061aCmu JIeKCUKU: * 3HaHUe NPasusl c108006pa30BaHUS J1eKcuye-
CKUX e0UHUY, U UX COYemaemMocmu, * 3HaHue CmpoeBbiX U C/1yx#ebHbIX C/I0B KaK cpedcma CBS3U B Npedsio-
HEHUSX U MeKCmMax, * 3HaHue 3mumosio2uU omoesibHbIX C/I0B; * 3HaHUe NOHAMUU, 3Ha4YeHuUe KOmopbixX
BbIPAXAEMCH NO-PA3HOMY B PA3JIUYHbIX A3bIKax [5, ¢. 416].

Cocmas nekcu4eckux onepayud, BXo0AWUX 8 pa3/IUuYHble BUObI pe4yesoll 0essmesibHOCMU:

1. [Ipu penpodykuyuu K COCMasy JieKkcuyeckux onepayul omHocamcs: * HaxoxdeHue 8 0o/1208pe-
MeHHOU Namsmu U akmyaau3ayuu HyxHol nekcudyeckol euHUYbl N0 M2HOBEHHOMY UMNY/IbCY, UCX0O0S-
wemy U3 pe4eBoz20 UeHmpa u CBS3aHHOMY C HamepeHuem 4mo-mo BbICKA3ame, 6,1a200aps KOMOopPOMy
popmupyemcs cooepxaHue B8bickasbiaaHus,; * Covemarue mexcoy cobol «HaloeHHbIX», Makum obpasom
U BKJIHOYEHHbIX B ONEPAMUBHYO NAMSMb JIeKCUYecKUx eouHUl ¢ cobiro0eHuemM npasusl 1ekcudyeckol u
epammamuyeckol codyemaemocmu COOMBEeMCMBYHULUX HOPME OaHHO20 A3bIKd, * [IpuMeHeHue JieKcuye-
CKUX eOuHUY, (NYMEM ux NPOU3HOWEHUS UIU HANUCAHUS) 8 COCMAse CUHMazmel U ¢ppas (BHeuwIHe-peyesoe
Bocnpou3sedeHue).

2. lpu peyenyuu BbINOHAKOMCA Cedyrousue eKcudeckue onepayuu; * Y3HasaHue U Bbl4ieHeHue
JIeKcu4eckux eOuHUU, u3 pevesoll uenu 8 Npouecce cyuwanus (dmexus); « CemaHmu3auyus 1eKcu4eckKux
eoduHuy (C y4émom ux cuHmaameHHou, gppazosoll u ceepxdpazosol apaHHuposKu); * ObbeduHeHue (uH-
me2payusi) 1eKkcuyeckux 3HavyeHud B xoo0e ¢popmMupoBaHuUs CUHMAzMeHHO20, ppa3oBo20 U CBEepXppaso-
B020 CMbIC/A. YACHeHUe COCMAaBa IeKCUYeCcKuUx onepayut nomozaem Bbibupams 0CHOBHbIE MUNbI U BUOLI
JIeKCUYeCKUX Uep, HanpasIeHHbIX HA UX 3aKpensieHue, a NpUMeHeHUe JIeKCUYeCcKux uzp Ha ypoke cnocob-
cmByem pasBuMmUuIo JIeKCUYeCKUX HaBbIKOB.

CnosoobpazosaHue A8719emcs 00HUM U3 BAX(HbIX KOMNOHEHMOB NpU PAzBuMuUU JIeKCUYeckKo2o
HasbIKa. OHO MAKXe MoX3em No0Bep2ambsCs UHMepdepeHyUU co CMOPOHbI POOHO20 A3bIKA U 3MO Heob-
X00UMO y4UmbIBaAmMb B Npoyecce obyyeHUss UHOCMPAHHOMY SI3bIKY.

Takum 0b6pasom, Kak BUOHO U3 NPUBEOEHHbIX Kidaccupukayudl, B0CNpUSMUe U OCMbIC/IEHUE HOBO2O
c/108a ABA9OMCS Nepsol cmaduell popMUpPoBAHUS JIeKCUYeckux Hasbikos. Imol cmaduu coomsem-
cmBsyem 3man 03HaKoM/IeHuUsI ¢ HoBoU sieKcuKkol, Komopbit onpedesigem NPOYHOCMb ee YCBOeHUS. 30eCkb
OCyWecms/ISemcs packpbimue JeKCU4Yecko20 3Ha4YeHUs HoB020 C/108d. [ledazoau cXx00Smcs BO MHEHUU,
YMOo BAXCHYIO POJib U2paem BbI6Op cnocoba cemMaHmu3ayuu ¢/108d, MO €CMb NPOUECC PACKPbIMUS 3HA-
yeHus cs108a. C4yumaemcs, 4mo 3mom 3man 00+ eH bbiMb 3KOHOMUYEH BO BpemeHU U 3ppdekmuseH 0151
3ANOMUHAHUS. BaxHO 06bSCHUMb 06Y4arOUUMCH KOMMYHUKAMUBHYH QYHKUUKO C/108d, M.e. YmMo C No-
MOWbHO 5M020 C/10BA MOXCHO CKA3AMb U/IU NEPedams B HeKoU cumyayuu 0bUieHUs.
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Abstract

Reading comprehension plays a crucial role in English language exams and is central to the
overall process of language learning. It is more than just understanding written text; it is a skill
that enhances vocabulary, grammar, critical thinking, and overall language proficiency. By focus-
ing on reading comprehension, learners not only improve their ability to interpret and analyze writ-
ten material, but also deepen their understanding of how the language functions in various con-
texts. One of the primary reasons why reading comprehension is so important in English language
exams is its connection to other language skills. For instance, when students engage with reading
texts, they encounter new words, sentence structures, and grammatical patterns. This exposure
helps build their vocabulary and strengthens their understanding of syntax, which are essential for
effective speaking and writing. In language exams like IELTS, TOEFL, and Cambridge English tests,
reading comprehension is often tested alongside listening, speaking, and writing skills, highlighting
its fundamental role in assessing overall language proficiency.

Introduction. Moreover, reading comprehension fosters critical thinking. In many language exams,
students are required to go beyond basic understanding and interpret meaning, analyze tone, identify
themes, or recognize implied ideas within the text. These tasks require students to actively engage with
the material and apply their reasoning skills to make sense of the text. As students become better at
reading comprehension, they develop the ability to think critically about language and its use, which is
invaluable not just for exams, but for academic and professional life as well.

Reading comprehension also contributes to fluency in language learning. As students read more,
they become more accustomed to the rhythm and flow of the language. This repeated exposure helps
them develop a natural sense of how the language sounds and feels, which ultimately improves their
speaking and listening skills. Moreover, when students understand what they read, they gain confidence
in using the language for real-world communication, whether in discussions, writing essays, or under-
standing spoken content in daily life.

The main part. When learning English, it is crucial to develop various skills. Among these skills,
reading comprehension is one of the most important. In English language exams, the reading compre-
hension section not only helps improve test results but also ensures a deeper understanding of language
learning. (Alderson, 2000)

The Basics of Reading Comprehension and Language Learning

Reading comprehension primarily consists of two components: understanding the text and extract-
ing relevant information. As students' reading comprehension skills in English improve, they better un-
derstand the structure of the language, vocabulary, and sentence construction. This also enhances their
grammatical and lexical knowledge. (Grabe & Stoller, 2011)

The Importance of Reading Comprehension Skills in English Language Exams

In exams, reading comprehension generally requires independent reading, identifying the main
points of a text, understanding the details, and interpreting this information. This skill not only increases
the student's exam success but also makes the language learning process more effective. These skills are
essential in IELTS, TOEFL, and Cambridge English exams because reading comprehension provides stu-
dents with experience that relates to other areas of language. (Nation & Newton, 2009)

The Language Learning Process and Reading Comprehension
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The language learning process requires not only theoretical knowledge but also practical experi-
ence. The reading comprehension section encourages students to analyze the text they read, identify
main ideas, and focus on understanding details. In this process, students also better internalize various
aspects of the language—grammar, style, and vocabulary. (Carrell & Eisterhold, 1983)

The Impact of Improved Reading Comprehension Skills on Language

As reading skills improve, students learn more new words and phrases, which enhances their speak-
ing and writing abilities. Students with high-level reading skills are able to understand subtle nuances in
texts, thereby increasing their ability to acquire new information. This makes language learning more
effective and faster. (Richards & Renandya, 2002)

In English language exams, reading comprehension not only affects test results but also enhances
all areas of the language learning process. Helping students develop this skill aids them in understanding
language learning more effectively and deeply. It also ensures they acquire better speaking and writing
abilities in the future. (Grabe & Stoller, 2011)

Conclusion

Finally, reading comprehension is crucial for test success. In many language exams, the reading
section consists of multiple-choice questions, short-answer responses, or essay writing tasks that assess
students’ ability to extract key information, understand the context, and convey their understanding ac-
curately. A strong ability to comprehend texts directly impacts how well students perform on these tasks.
Those who are skilled in reading comprehension can answer questions more accurately, write more co-
herent responses, and ultimately score higher in exams.

In conclusion, reading comprehension is an indispensable skill in English language exams. It goes
beyond test preparation, significantly contributing to a deeper understanding of the language. By im-
proving reading comprehension, learners enhance their vocabulary, grammar, critical thinking abilities,
and overall fluency, which are essential for success in both exams and real-life communication. As such,
students should focus on developing their reading comprehension skills as part of a broader strategy for
mastering the English language.
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Abstract

In the modern era of digital communication and knowledge sharing, the process of writing
and idea generation has been transformed by various technological advancements. This paper ex-
amines contemporary technologies that support writing organization and stimulate the generation
of ideas. By analyzing digital tools, cognitive strategies, and educational technologies, the article
reveals how these systems enhance writing productivity, creativity, and coherence. Special atten-
tion is given to Al-based applications, mind mapping software, and collaborative platforms.

Keywords: writing technologies, idea generation, digital tools, writing process, cognitive
strategies, artificial intelligence.

1. INTRODUCTION.

Writing, a core academic and professional skill, demands both creative ideation and logical struc-
turing. In recent years, the integration of technology into the writing process has redefined traditional
methods of content creation. Writers now rely on digital tools not only for editing and formatting but
also for brainstorming, organizing, and developing complex ideas. This study explores the technologies
that enhance writing organization and support idea generation across various contexts.

The process of writing can be viewed through two interrelated dimensions: cognitive processes
(idea generation) and structural planning (organization). Cognitive writing theories, such as Flower and
Hayes’s model, emphasize the recursive nature of writing, where planning, translating, and reviewing
interact dynamically. Technologies that support these components have become instrumental in improv-
ing writing outcomes. [1]

2. TECHNOLOGIES FOR IDEA GENERATION.

Mind Mapping Tools. Mind mapping software such as MindMeister, XMind, and Coggle allows
writers to visually organize their thoughts. These tools facilitate associative thinking, helping users to
explore connections between concepts and expand their ideas organically.

Mind mapping software such as MindMeister, XMind, and Coggle allows writers to visually organize
their thoughts. These tools facilitate associative thinking, helping users to explore connections between
concepts and expand their ideas organically.

Al-Based Assistants. Al applications like ChatGPT, Jasper, and Sudowrite provide intelligent
prompts, suggest content ideas, and simulate brainstorming partners. These tools can help writers over-
come writer’s block by generating alternative phrasings or perspectives. [2]

Digital Note-Taking Platforms. Apps such as Notion, Evernote, and Roam Research serve as repos-
itories for thoughts and research. Their non-linear, hyperlink-friendly formats mirror the associative na-
ture of human memory, aiding in the creative process.

3. TECHNOLOGIES FOR WRITING ORGANIZATION.

Programs like Scrivener and Milanote provide hierarchical structures for organizing chapters,
scenes, and arguments. Such platforms are essential for long-form writing, allowing the writer to main-
tain a coherent narrative or argumentative flow. Zotero, Mendeley, and EndNote support academic writ-
ing by managing references and enabling integration with word processors. This streamlines the inclusion
of evidence and supports the logical progression of ideas. Tools like Grammarly, Hemingway Editor, and
ProWritingAid assist in refining language, improving clarity, and maintaining tone consistency. By auto-
mating error detection, these tools free the writer to focus more on content development. [3]

In educational settings, the integration of writing technologies fosters student engagement, au-
tonomy, and collaboration. Teachers can guide students in using these tools for peer review, group brain-
storming, and project-based learning. Additionally, such tools can be tailored to accommodate different
learning styles and abilities.

Despite their benefits, these technologies raise concerns related to authorship, over-reliance on
automation, and privacy. Educators and writers must strike a balance between leveraging digital support
and developing critical thinking and writing skills independently.
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One of the primary concerns is the growing dependence on technological aids, which may inhibit
the development of fundamental cognitive and linguistic skills. When writers rely too heavily on Al-driven
tools for idea generation, grammar correction, or even content creation, there is a risk of diminishing
their ability to think critically, plan independently, and write with originality. This is particularly concern-
ing in educational settings, where the ultimate goal is to cultivate independent thinkers and proficient
communicators. [4]

The rise of generative Al tools such as ChatGPT and Jasper has sparked debates around authorship,
plagiarism, and originality. In academic and professional contexts, using Al to generate text without
proper attribution can blur the lines between assistance and misconduct. Educators and institutions must
establish clear guidelines on the ethical use of such tools to preserve academic integrity while embracing
technological innovation. [5]

Not all users have equal access to advanced writing technologies. Socioeconomic disparities, lim-
ited internet access, and insufficient digital literacy can prevent individuals—especially students in un-
der-resourced regions—from benefiting fully from these tools. Moreover, some platforms are available
only in certain languages or require subscription fees, which may limit their inclusivity and global applica-
bility.

Many writing tools collect user data, including drafts, notes, and personal content. Without trans-
parent data policies and secure infrastructures, users may unknowingly expose sensitive information. This
is especially relevant for journalists, researchers, and students working with confidential material. There-
fore, data protection must be a priority for developers of such platforms.

Al-powered writing assistants are often trained on large datasets that may reflect dominant cul-
tural norms, linguistic patterns, or ideological biases. As a result, they may unintentionally reinforce ste-
reotypes or marginalize non-standard forms of language. This can affect inclusivity and limit the expres-
sion of diverse voices and perspectives in written communication.

4. CONCLUSION

Technologies designed to support writing organization and idea generation have become indispen-
sable tools for students, educators, researchers, and professional writers alike. They streamline the cre-
ative process, aid in structuring complex arguments, and offer personalized support for overcoming cog-
nitive and linguistic challenges. From Al-driven platforms that simulate brainstorming sessions to sophis-
ticated outlining and citation management systems, these tools not only increase efficiency but also en-
hance the quality and coherence of written communication.

Moreover, technological solutions empower writers to approach the act of composition more stra-
tegically. They encourage reflective thinking, promote iterative drafting, and facilitate collaboration
across geographic and disciplinary boundaries. For learners, these technologies foster autonomy and en-
gagement, enabling a shift from passive content consumption to active knowledge production.

However, the reliance on digital tools also necessitates critical awareness. Writers must balance
the convenience of automation with the development of authentic voice and reasoning skills. Ethical
considerations, such as academic integrity and authorship in Al-assisted writing, must be addressed in
educational and professional contexts.

In conclusion, the integration of technology into writing and idea generation processes represents
not merely a trend but a fundamental shift in how we conceptualize, produce, and communicate ideas.
As these tools continue to evolve, their thoughtful application will remain key to nurturing creativity,
improving communication, and fostering intellectual growth in the digital age.
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Abstract

The modern anthropocentric scientific paradigm is aimed at studying the conceptual picture
of the world from the standpoint of man. Accordingly, in linguistics, the study of the role of the
human factor in language comes to the forefront, i.e. the problem of the role of language in man
and man in language. In the linguistic picture of the world of speakers of different languages and
cultures, metaphor occupies an important place, since man, as homo cogitans, is characterized by
thinking in images and associations, imagining the new in the likeness of what is already known to
him. Being the embodiment of the mentality and culture of an ethnic group, metaphor arouses
great research interest and is studied from various points of view: philosophical, linguistic, literary,
linguacultural, linguacognitive, etc. etc. Since metaphor, starting with the works of ancient philos-
ophers (Aristotle, Quintilian, Cicero, Demetrius of Feler, Hermogenes, etc.), in the Middle Ages - the
grammarians of Port-Royal, in the Renaissance - Augustine and others, later - Hegel and others, to
this day is the object of almost all humanitarian scientific disciplines and is actively studied, it is
quite natural to have a large arsenal of research that requires monitoring and systematization.
Each stage of studying metaphor poses new challenges for researchers, expanding the field of sci-
entific knowledge: the definition of this concept is specified, various classifications of metaphors
are proposed, considering them from the standpoint of describing the phenomena associated with
it. Based on this, the purpose of this article is to review linguistic research devoted to the linguistic
nature of metaphor. It is of interest to know which aspects of metaphor are of greatest interest to
researchers representing various linguistic traditions of the near and far abroad, as well as in do-
mestic linguistics. When studying metaphor from a linguacultural position, the starting point of
the study is cultural realities and its artifacts, and language units are the background, i.e. the re-
searcher "goes” from culture to language, while in linguacognitive studies - from language to cul-
ture. It is of interest to identify the cognitive structures underlying each metaphor, the methods
used to carry out this process, and the conclusions that researchers of various scientific fields come
to. In the linguopragmatic approach, metaphor is considered from the point of view of communi-
cative strategies for the successful implementation of their intentions; from a sociolinguistic posi-
tion - the origin and functioning of metaphor in different social strata; from a lexicographic posi-
tion - problems of dictionary description of metaphors in lexicographic works of various typology;
from a discourseological position - various technologies used by the addresser in order to influence
the addressee and identify the features of the implementation of metaphor in different types of
institutional discourse; from a stylistic position - the use of metaphor and its varieties in the idio-
style of the author of a work of art; in phraseology - a metaphorical component in the semantics
of phraseological units, etc.
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AHHOMauus

CoBpemeHHAas aHMpPONOUEHMPUYECcKas Hay4yHas napaouemMa HanpassieHa Ha ucciedosaHue
KOHUenmyasbHoU KapmuHbl Mupa ¢ nosuyull yenoseka. CoomsemcmBeHHO B JIUH2BUCMUKE HA
nepsbil NaH BbIOBU2AEMCS U3y4YeHuUe poJiu Ye/loBeqecko20 ¢akmopa 8 A3bike, m.e. npobsema
POJIU 53bIKA B YeJl0BeKe U Ye/l0BeKd B f3biKe. B f3bIKkosol KapmuHe Mupa Hocumesiel pas/iuyHbIX
A3bIKOB U KY/IbMYp BAXCHOE Mecmo 3aHumaem memagopd, NOCKO/bKY Yesnoseky Kak homo cogi-
tans csolicmeeHHO MbIC/IUMb 06paA3amu U accouuayusamMu, NPeoOCmassisis HoBoe No N00obUr yie
u3BecmHo2o emy. bydy4u BonsouweHueM MeHmasaumema U Ky/Jbmypbl 3MHOca, memagopa
Bbi3biIBaem 60sbwol ucciedoBamebCKull UHmepec U u3y4aemcs C pas/iuyHbIX MOYeK 3peHus:
punocopckux,  UHRBUCMUYECKUX,  UMepamypoBedyeckux,  JIUH2BOKYIbMYPOI02UHECKUX,
JIUH2BOKO2HUMUBHOU U MH. Op. [TocKo/IbKY Memagopa, Ha4yuHasi ¢ mpyoos aHmMu4HbIX Guocopos
(Apucmomesnb, KsuHmunuaHm, LjuuepoH, [Jemempul ®Denepckud, [epmozeH u 0p.), 8
CpedHesekoBbe — 2pammamucmos [1op-Posisis, 8 3noxy Bo3poxdeHuss — AB2YyCMUHA U Op., NO3Xe —
lezens u Op. no ced OeHb siB/ISEMC 06bEKMOM NPAKMUYecKU BCex 2yMaHUMApHbIX HAy4YHbIX
oucyuNJIUH aKmMuBHO UCC/Iedyemcs, BNOJIHE eCMeCmBEeHHO Haaudue 60/bWo20 apceHana
uccnedosaHud, Komopbitd mpebyem MOHUMOPUHed U cUCMemMamu3auuu, Kaxobid 3man usyyeHus
memagopbl cmasum neped uccsiedoBamesi MU HoBble 3adayu, Pacliupsis nosie Hay4yHo2o0
NO3HAHUSA:  YMOoYyHAemcs OepuHuyus OdHHO20 NOHAMUS, NPeoaazaromcsa  pas/iuyHble
Knaccugukayuu memagop, paccMmampusas ux ¢ NO3Uuyul ONUCAHUSI CBA3AHHBIX C Hel AB/1eHUU.
Vcxo0s u3 3moeo, uesibto 0aHHOU cmambu S87159emcsa 0630p A3bIKoBeOYeckux ucciedosaHud,
nocBAWeHHbIU  uHeBUCMUYeckol npupode memagopsl. [lpedcmassigem uHmMepec, Kakue
acnekmasi Memagops! HaubobWUl UHMepec Bbi3bisaem Yy ucciedosamesnel-npedcmasumerel
PAa3/IUYHbIX JIUH2BUCMUYECKUX mpaduyuld oasbHe2o U b6/uxHe20 3apybexbs, a makie B
omeyYyecmBeHHOM HA3bIKO3HAHUU. [Ipu U3yYyeHuu Memagopbl C JIUH2BOKY/IbMYPOSI02UYECKUX
no3uyud ucciedosaHue ucxo0Hol MoYyKoU ABASHOMCA Ky/IbMYyPHbIe peasuu u ee dapmedakmel, a
A3bIKOBblEe e0UHUUb! ABASIOMCA GOHOM, m.e. uccredoBamesib «udem» om KY/Jbmypbl K S3bIKY,
mo20a Kak B JIUH2BOKOZHUMUBHbLIX UCC/Ie00BAHUAX — OM A3bIKA K Ky/bmype. [lpedcmassisem
UHMepec BbisiBJIeHUE KO2HUMUBHbBIX CMPYKMYP, JIeXaujux 8 0CHOBe Kaool memagopsi, npu
nomMowju Kakux memodoB OCYyW,ecmassemcss 3MmOom NPOUecc, K KAakum BbiBOOAM NPUXOOSM
uccedoBamesu pasiudHbIX Hay4YHbIX HanpasaeHud. [lpu auH2BoNpazMamuyeckom nooxooe
mMemagopa paccMampuBaemcsi C MOYKU 3peHUs KOMMYHUKAMUBHbIX cmpame2uli 018 ycnewHou
peasu3ayuu  CcBouUX UHMeHUuUl; C COUUOIUHRBUCMUYECKUX NOo3uuul — NpoucxoxdeHue u
PYHKUUOHUpOBAHUe Memagops! B pa3HbIX COUUAbHbIX CI0SX; C IeKCUKO2PApuUYecKux No3uyul —
npobsieMbl C/108APHO20 ONUCAHUA Memagop B JIeKCUKo2pApuUYecKUx NpoU3BE0eHUsX pazaudyHol
munoJsio2uu; € OUCKYPCO/Io2UYeCKUX NO3Uyuld — paziuyHble MexHOsI02ul, UCNO0Jb3yemMble
adpecaHmom, ¢ uesibto Bo30elicmBus Ha aopecama U BbisB/ieHue ocobeHHocmel peanusayuu
mMemagopbl 8 pazHbix BUOAX UHCMUMYUUOHAIbHO20 OUCKYPCd; CO CMUIUCMUYeckKux no3uyud —
UCNo/Ib308aHUe Memagpops! U ee pazHosuUOHocmel 8 udUOCMUIe aBMOpPa XyOOXEeCMBEHHO20
npou3BedeHus; BO ¢ppazeosioeuu — Memagpopudeckull KOMNOHeHm B8 CeMaHmMuKe pazeoio02u3mMos
U MH. Op.

Keywords: metaphor, typology, functioning of metaphor, cognitive structures, mentality.
Knroyesbie cnosa: Memagopa, munosiocusi, GYHKUUOHUPOBAHUE Memagdopbl, KOCHUMUBHbIE
CMPYKMYypbl, MeHmasnumem.

becKoHeYHOCMb HAY4YHO20 NO3HAHUS MAKME NOOMBEPHOAemcs HeucyepnaembiM KOUYeCmBoM
UCC/1e008aHUl MHO202PAHHO20 (peHOMEeHa Memagopbl C AHMUYHOCMU NO CE200HAWHUL 0eHb, BCAKUU pa3
PACKPbIBAS ee HOBble 2paHU. Tak Ha COBPeMEeHHOM 3mane, K020a BCe S13bIKOBbIe SB/IeHUS U3Y4aromcs C
no3uyudl YesoBeka, usy4eHue auH2BUCMuUYeckol Npupoob Memagpopbi NOOHUMAemMCcs Ha HOBbIU YPOBEHb.
KavyecmBseHHO HOBbIM NOOX000OM ABJISeMCA KO2HUMUBHbILU, NOCKOJIbKY, delicmaumesibHo, memagopa
uepaem 02pOMHYH PoJib B GOPMUPOBAHUU UHOUBUOYAIbHOU TUYHOCMHOU S3bIKOBOU KAPMUHbLI MUpP, B
pesysibmame Komopo2o OCYUeCMBISemcs UHmeepauyus 8epbaabHo2o U YyBCMBEHHO- 00pa3HO20
npedcmassieHus 4esoseka o mupe. B CBA3u C 3mum aKmuBHO PA3BUBAIOMCS 0BA HANPAB/IEHUS —
CeMaHmMUYecKoe (83bIKoBoe) U KO2HUMUBHOE.
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Vi3yyeHuem npupoObl Memagopbl 3aHUMArOMCs Y4yeHble KAk 3apybexcHold u omeyecmBeHHOU
JIUHRBUCMUKU. Tak, 8 dasbHeM 3apybexcbe 0aHHoU npobieme NoCBsauLeHbl MpPYyObl CICOVHOULUX YHEeHbIX:
IbicJlakogpgp, M.[roHcoH, M.bnask, [ Cepab, [.Pombapm, E.Kummed, [xc.KapboHenn, B.l[epmHep,
X.Knapk u I1.Jlrocu, P.[ubbc, A. lNadsuo u op.

B b1ux@CHeM 3apybexse: H./Zl.ApymroHoaa, I.H.Cknsapesckas, J1.A.Kyopssuesa,
X.A.Baposenawsunu, O.H.Jlaeyma, M.H.JlanwuHa, O.b.[ToHomapesa, H.[l. TponuHa, [.banoma,
A.6ocmaH, P.fubbe, C.B.Azees, K.M.Anekcees, A.A.3anesckas, A.H.baparos, 3./.Monosa u M.A.CmepHuH,
B.H.Tenus, B.B.llempos, O.M.6eccoHosa, FO.B. Kpasuoaa u op.

B omeyecmseHHol snuHeBucmuke: [.b. Anmabaesa, E.O. Apmsbikosa, A.XK. Kanuesa, A.X.
Xanaposa, K.K. KerxcexaHosa, M.K. Azumbaesa, Y.0. bekHazaposa, .K.Ab3yn0uHosa, K.K. PbicbepeeH,
b.K. XacaHeanuHosa, C.C. Vcakosa, A.C. Vcakosa, K. XacaHos, I. KalipedeHosa, Ecupkenosa,
M.LL.Mycamaesa, J1.B.Ekwembeesa, [.K.VixcaHeanuesa, X.A. Hypwauxosa, X.C.HypxaHoaa,
H.A.LLlaxmemosa, I.C.CamceHosa u op.

[pedcmasumesisamMu  CeMaHmMuy4yecko20 HanpasieHuss B JIUHBUCMUKE 0d/IbHe20 3apybexbs
asnaromca M.bnsk, . Cepab, 4.Pombapm, E. Kummed u op.

Vicmoku u3ydeHus Memagopudeckol cemaHmuKku 8ocxo0m K mpyodam M.613ka, nosmomy, Kak u
BcAKUU Kaaccudeckuti mpyo, e2o udeu bb1/1u 06bekmoM mujamesibHo20 aHaau3a [1,2]. B pamkax oaHHou
Ccmamau Mbl JIUUBL KOHMYPHO OMMEMUM €20 OCHOBHbIe Udeu, pedsiu308aHHbIe B e2o mpydax. OOHUM U3
e20 BK/1a008 B Meopuro Memagops! A8/19emcs udes puabmpayuu (No3xe — NPoeKkyul), pacluupusLuas
NoHaMuUe Memagpopuyeckoeo nepeHocd, Cymb Komopol 3akao4demcs B8 moM, 4Ymo obujue
npedcmasnieHus obbekma/cybbekma @uibmpyromcs, m.e. 0emanu3upyromcss 8 COOMBEmMCcmBUU C
XapakmepucmuKkamu cpasHuBaemoz2o obbekma/cybbekma [3]. 3acnyeold M.bnska 3akitodaemcs 8
BbIOBUM(EHUU HA NePBbIt NAaH KOHHOMAMUBHOU CeMaHmMUKU. Kak u3BecmHo, Kaxbil ucciedosamersisb
aHasauzupyem obbekm uccie008aHus 8 pAMKax akmyasbHol 0/18 e2o BpemeHU Hay4yHol napaduemsi. Tak,
MO BbIPA3UJ/IOCH B MOM, YMO B MPYOax €20 eOUHOMBbIUIIeHHUKOB B COOMBEMCMABUU C aKMyad/ibHbIMU
0/19 M020 BPEeMEeHU J102U4eCKUMU YYeHUAMU U (HOPMA/IU30BAHHBLIMU CeMAHMUYecKuMU MoOesigmu
Memagopuyeckas cemarHmuKka paccmMampuBandch CKBO3b NPU3MY pedepeHyudsibHol KoHuenyuu.

TpaduuuoHHoU ABASEMCS MOYKA 3peHUs O BO3HUKHOBEHUU Memagopbi 3d cYyem pacluupeHusi
cemaHmuyeckol 6azbi UCXOOHO20 C/108A 3d CHem Memagdopuyeckoeo NepeHoCHa OCHOBHO20 3HAYeHUs
6azoBol sekcembl. be3yciosHo, Cywecmayrom U Opyeue MOYKU 3PeHUs y4YeHbiX, NPeonoYumaroljux
bosiee eubkue u MeHee opmMaIu308aHHbIE MeMOObI AHAIU3A [4].

MHo2oacnekmHas npupooa Memagopbi Bbi3bIBACM 04eHb MHO20, NOPOU O4YeHb NPOMUBOPEYUBbIX,
nooxooos. Tak, no /[p#.Cepsaro, memagopuyeckuli NepeHoc HAaxooumcs B eunepo-2UnoHUMUYECKUX
OMHOWEHUSIX C bos1ee WUPOKOoU Modesibio UHMepnpemayuu BbiCKasbiBaHUl U SBISEMCS OMPaXeHuem
Memagopuyecko2o MbilIeHUs 2080pauLe2o [5].

MbI pazdenigem mMoYKy 3peHUsl Y4eHblx, KOMOopble CYUMAarom, NpuU HAauyquu pas/iudHbiX moYek
3peHus Ha nNpupody mMemagopbl, 0CMAemcs BoNPOC. KAKOBbI KpUMepuu NepeHoca moa2o Uiu UHO20
KOHKPemH0o20 NPU3HAKA U3 MHOMXEeCmBa 0pyeux Ha obbekm nepeHocd.

Paccmompum KOHUenuuU, onuparouwuecs Ha CmpyKkmypHo-cucmemMHoe onucaque, asmopom 00Hol
u3 Komopsbix asssemcs [.Pombapm. 1o e2o MHeHuro, B8 MemMagpopu4eckomM nepeHoce y4acmayem ullb
Yyacmb OCHOBHO20 3HAYEHUS, KOMOpPoe COCMOoUM U3 UHBAPUAHMA U BAPUAHMA. B memagopuyeckom
nepeHoce y4acmayem Jullb UHBAPUAHMHOE 3Ha4YeHue, Bbloeisouee pesieBaHmHble Yepmbl U
ycunusarom — onpedenéHHble  Xapakmepucmuku —obbekma [6].  be3yc/iosHo, eciu  npeomem
MaJiou3BecmeH, Mo OYeHb CI0XCHO YCUIUMb €20 Xapakmepucmuku. B 3mom ciiy4ae memagopudeckud
nepeHoc CMpyKmMypupyem HOBOE COOEPHaHUe, MeHsS CBOK MPAaduyUOHHYH GYHKUUK, YMOo ABISemCcs 8
HeKomopoM CMbICJ/ie OCHOBAHUEM 06paujeHuUs K meopuu CeMaHmMuU4Yecko20 NoJisl, 3a/I0HEeHHO20 B MPYyoax
®. de Coccropa.

Cnedyroujee NOKOJIGHUE Y4YeHblX, 3aHumaroujeecs pazpabomkol npobrembl  mMemagopsi,
passusarom udero @. de Coccropa 0 HeobxoO0UMOCMU pa3epaHu4yeHuss NJiaHa BbIPAXeHus U NJiaHa
cooepxcanusg [7]. B ¢BA3U € 3mMuM YyMecmHo 06pamumabCa K MHEHUH 00HO20 U3 BeOyUUX YHeHbIX NO
meopuu memacgopsi, E.Kummes, Komopbil cH4umaem HeBO3MOXCHbIM 0ObSCHEHUe JIUH2BUCMUYECKoU
npupodbl  Memagopuyecko2o  nepeHoca  6e3  yyema  JIeKCUYecko2o,  CemMaHmuyecko2o U
codepxcamesibHo20 nosell [8]. Pacwugposka o3Ha4aem, Ymo JieKcuyeckoe nosie Npeocmas/isem Jullb
Habop He CBA3AHHbIX Mex 0y cobol, He UHMepNPemupPOBAHHbLIX C/I0B8; COOEpXamesibHoe noJse —
¢pazmeHm peasnbHo20 mupa, 0603Ha4Yaemas CI0BAmMuU, a CeMaHMUYeCcKoe NoJie BbIABISAEm COBNAOCHUS
mMexoy npeobioywumMu 0BYMS NOJAMU, NPU OBHApy#eHUU KomopbiX 06beduHsiem Ux B8 O0O0HO
ceMaHmuy4eckoe nosie. Kak BuoHo, Hab1o0aemcs Haa0xeHue 00H020 CeMaHmMUYecKko20 NoJiS Ha Opy20e.
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HecomMHeHHo, meopus CemMaHmu4yecko2o noJsisg O0ObACHAem CMPYyKMypy Memagpopuyeckozo
nepeHoca, Ho 06bICHUMb MEXAHU3M MOYHO20 U bbICMPO20 BbIOOPA UMEHHO MeX U/U UHbIX NPU3HAKOB U
ux Memagopuyeckoz2o nepeHoca Ha opyeol cybbekm/obbekm He moxem. ¥, Yymobbl NOYYUMb OMBem
Ha 3mom Bonpoc, He0bxooumo obpamumsbCs K UCC/Ie00BAHUAM NO KO2HUMUBHOU Memagope makux
yyeHbix, Kak [pic.Jlakopg, M. [hxoHcoH, [. KapboHenn, B. fepmuep, X.Knapk u [1Jlrocu, P.[ubbc, A.
Madsuo u op.

Kak u3BecmHo, 4enosek C no3uyuu 0bbIOeHHO20 CO3HAHUA MbIC/IUM He GopMAasibHbIMU
Jl02udeckumMu Bbisooamu (Oedykyuel unu uHOyKyuel), a aHasso2usiMu, NepeHocs 3HAHUsS U3 00HoU
obsiacmu Ha dpyayro. CoomBemcmBeHHO OH NO3HAem HOBbIe HeU3BECMHbIe eMy NPeoOMemel, NPOUECChl,
ABJIEHUS NOCPEOCMBOM CPABHEHUS, CONOCMAB/IEHUS, 06pasos, accouuayuli ¢ Opy2uMu U3BECMHbIMU eMy
Bewamu. VHadye 2o0Bops, Memagopa, ¢ KO2HUMUBHOU NO3UYUU, pACCMAMpPUBAEMCS KAK OMPAaxeHue
00H020 U3 6a308bIX NPOUECCOB MbIUW/IEHUS, ABJISACH UHCMPYMEHMOM, NOMO2AIOWUM NOHAMb
Heu3BecmHoe 4epes yxce 3HaKoMoe. PasuyHble Memagpopbl popmMupyrom pasHbie KOZHUMUBHbIE PAMKU,
B/IUAIOWUE Ha NOHUMAHUe Npobsiembl U cNoCcobbl eé peuleHUs.

lpedcmasnigem uHmepec meopus HopMamusHoU Uuepapxuu UHBApUAHMHOCMU, pa3pabomarHas
Ha ocHose bo2amo2o pakmuyecko2o mamepuana . KapboHesiom u npedcmasnsouas cobol cnucok
KOHUeNmyasibHbIX c853el, PaHHUPOBAHHbIX NO CMeneHuU BepoOSMHOCMU UX COXPAHEHUS NPU NepeHoce:

1. Lenu cybrekmos. Eciu 8 ucxo0Hod obaacmu ecmeb Uesiu, OHU NOYMU BCe20a COXPaHsaOmMcs U
nepeHocamcs 8 Hoyro obacme. Jlaxce eciiu 8 yesnesol 0baacmu Hem ABHbIX CYObeKkmos, Uesu Mo2ym
NpoeyupoBamMbCS Ha 0/IULEeMBOPEHHbIe 31eMeHmsl. Hanpumep, 8 Memagope «MHGaauus — 3mo 8oUHa»
UHGaUUS BOCNPUHUMACMCS KAK NPOMUBHUK, C KOMOPbIM HYXHO 60OPOMbCS.

2. Cmpameeuu u nnaaHuposaHue. Cnocobbl OocmuxceHus uesned, BKIOYAs Ccmpameauu
npomusobopcmBa uau  COmMpYoOHUYeCmBd, MAakx3e COXPAHaoMCS U NOMO2arom 0p2aHU308amb
nosedeHue B HoBoU obsacmu. Memagopa 8 3mom csiy4ae ynopsoo4usaem MbiuiieHue U nomo2aem
0pUeHMUPOBAMbCS B HE3HAKOMOU cumyayudu.

3. [lpuvuHHo-cnedcmBeHHble cB8s3u. Eciu ucxodHass obnacme obsadaem yémkol Kay3asibHol
cmpykmypod, 0Ha, Kak NPasusio, COXPAaHIemcs Npu nepeHoce. Hanpumep, 8 AHan02uU Mexcdy 1eHeHuem
60/1e3HU U SKOHOMUYeCKUMU Mepamu npeodnosiazaemcs, Ymo oelicmaus (MeoukameHmsl Uiu pepopmsbi)
npusedym K 8bi300possieHuto [9].

Kak u3BecmHo, Hay4Hoe no3HaHue 6ecKoHeyHo: Kaxdoe npedbioywids CmyneHb NO3HAHUS
AB/I9€MCA UMNYJIbCOM K 3dPOIOCHUI HOBbIX NPObJIeM, pelueHuem KOmopbiX 3aHUMArOMCS YYeHble Ha
credyrowiell cmyneHu. Tak, HeKomopble 02paHU4eHUs CeMaHmMuU4yecko20 Nooxodda HAw/iu 4acmuyHoe
peweHue 8 KoeHUmusHolU modenu [.KapboHesna, oHa moxe Nopoxodem HEeKomopble BONPOChI:
npudaemcsl UCK/IHOYUMeEsIbHOe BHUMAHUE NepeHocy 3HAHul U He Y4umbiBaemcs S3bIKosas ¢opma
memagopsi [10]. Ima modesnb npednosazaem Haauque Y4émMKO Op2aHU30BAHHbIX obnacmel 3HAHUS,
mo20a Kak B peasbHOCMu MHoaue NpobsieMbl He umerom makold CMpYKmMypbl U He Nnpednosaazarom
e0UHCMBEHHO BEPHO20 PeLIeHUS.

KoeHUmMuBHasa npupoda memagopsi Haxooum oasbHelwee pazsumue 8 pabomax B. [epmHepa,
npedaazaroue2o  popmMaau3osams cemaHmuyeckul nepeHoc [11] u uccnedosams, Kak oemu
popmupyrom memagpopsi [12]. OcobeHHo akmyasibHOU mema nepeHoca 3HaHul cmasaa 8 NociedHue
200bl, K020a OHA cMana Ka4esol 8 06,1acmu UCKYCCMBEHHO20 UHMEIeKMA U CO30aHUSI SKCNEPMHbIX
cucmenm.

be3yc/i08HO, CPABHUMEbHO MOJI00ds KO2HUMUBHAS HAYKA NOKA OXBAMbIBAEM He BCE HIOAHChI
memagopuyecko2o nepeHocd. Ocmaemcs OMKPbIMbIM BONPOC O MEXAHU3ME CMPYKMYypU3ayuu HOBbIX
obnacmell 3HaHUSA B Npouecce nepeHocd. B cemaHmuyeckux Mooesisix 3mo NPOUCX00UJIO Yepes cucmemy
CMbIC/I0BbIX OMHOWeHUl, a BomM B8 pAMKAX aHAs02ull 3Mom NPouecc ocmaémcs myMaqHbIM. Buoumo,
A3bIK — 3MO OCHOBHOU UHCMPYMeHM, C NOMOUibH) KOMOPO20 Mbl (POpMUPYEeM HOBOE BUOEHUe
delicmsumesibHoCmu.

Becombili 8k1a0 B U3y4eHuUe npupoObi Memagdopbl NCUX0/102U4eCKUl NOOX00, 8 KOMOPOM MOXCHO
Bbidesiums 08e meHoeHUuU:

1) [Monbimka omsemums Ha BONPOC, NOYeMy NOHUMAHue Memagopsi Moxem 6a3uposamsCcsa Ha
nodobuu mexcdy cpasHUBaeMbiMu 0biacmamu cooepxcarus. [lpedaazaromcs udeu o0 KOHUenmax «HebyK-
BA/IbHO20 CXOO0CMBA», O 2eOMEMPUYECKUX MOOesIx No0obus, a Makxe BbIABASHOMCA XAPAKMEPHbIe
csolicmaa Memagopsl: acCuMMempusi, Hecoomsemcmaue, 2unepbo/ia, NPOMomMuUNUYHOCMb U opyaue [ 13-
16].
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2) akyeHm Ha npoueccyasabHbix MOOesIX NOHUMAHUS Memagopsl, m.e. Ha 6YyKBAIbLHOM 3HAYeHUU
BbICKA3bIBAHUS, NOHUMAHUe /1106020 HebYKBA/IbHO20 BbICKA3bIBAHUS (byOb MO UpOHUS, Memagopa uiu
KOCBeHHas npocbba) Ha4UHAaemcs C BbISBICHUS €20 NPAMO20 3HaqeHus [17].

[lcuxouH2BUCMbI Memagopy paccMampusarom Kak Hepasoesumoe eouHCmBo 0b6pasHo2o U
A3bIK0B0O20. Hanpumep, no MHeHuro A. [lausuo, Memagopa Bo3HUKaem B8 pesy/ibmame B3aumodelicmaus
0Byx cucmem: obpasHol (KOHKpemHble 0bbeKkmbl U BOCNPUSAMUS, Gopmupyroujue nepuenmusHYyH
KapmuHy Mupa u uesocmbil xapakmep memagopsl) u BepbasibHol (3bikosas obpabomka u co30aHue
abcmpakmHbix 3HaHUl, 06bSACHeHUe PoJiu A3bIKOBbIX HABbIKOB B €8 noHumaruu) [18,19].

B 6nuxcHed 3apybexcHol JIUHeBUCMUKE YYeHble paccMampusarom caedyroujul Kpye npobsem:
NOUCK Hay4yHo2o 060CHOBAHUS Mema@opbl KAK S13bIKOBO20 SIBJIGHUS, B CBA3U C YyeM pabombl MAakux
uccnedosamerned, kak /.H. LLimenes, FO.[]. AnpecaH, H.[. ApymtoHosa, FO.M. JlesuH, B.H. Tenus, H.A.
bacunas, H.A. KoxesHukosa, [.H. Ckngpesckas u 0p., 3a/0XUAU OCHOBY (HOPMUPOBAHUS
camocmosimesibHoU OucuunNIuHbl — JuHeBomemacgoposioeuu. Kak ommeqyaem Ckaspesckas [20], 3a
nocnedHue odecamusiemus U3 omoesibHbIX Hab/r0eHUl Cmana CKaaobiBaAmMbsCa JIUH2BUCMUYECKAsT
meopusi Memagopsbl, BKIOYAOUAS 3HAYUMETbHOe YUC/IO0 YeHHbIX uded U aHanumu4yeckux nooxooosa.
OOHAKo Kak camocmosmesibHas 061acmeb A3bIKO3HAHUS JIUH2BOMEMAagpoposo2us 0¢opmuiacs aulib B8
Hayane XX seka.

Ha ceeo0HAwHUL 0eHb B paMKax JIUHRBUCMUYECK020 U3y4eHus Memagopsi cywecmsyem bosiee
decamu HanpasaeHudl: om J1eKCUKOJI02U4ecKo20 U Cemacuoio2uqecko2o 00 NCUXOIUH2BUCMUYECKO20,
KOZHUMUBHO20 U  JIUH2BOKY/IbMYyposaoau4deckoeo [21-23] OcobeHHoO aKkmuBHbI UCC/Ie008AHUSA B
CemMacuosIoeuyeckor, — OHOMACUOI02UYECKOM, — NCUXOJIUHZBUCMUYECKOM, — JIUH2BOKOZHUMUBHOM U
JIUH2BOKY/TbMYPOJI02UYECKOM acNeKkmax. B cemacuosio2uu u oHoMacuoso02uu Memagopa mpakmyemcs
Kak pesysibmam BMOPUYHOU HOMUHAUUU, U U3Y4drOmcs €€ cemaHmuyeckue Cmpykmypbl. B
OHOMACUOJI02U4eCcKoM NoOXode akyeHm 0es1aemcsl Ha onUCaHUU MunNu4HbIX Modesnel Mmemagopusayuu
B pamKax 0epuBayUoHHoU CeMaHmuKuU.

C  MOYKU  3peHUsi  NCUXOIUHRBUCMUKU U  KO2HUMUBHOU  JIUH2BUCMUKU, — Memagopa
pPACcCMampuBaemcs Kak MeHmasbHbIt MexaHusM, y4acmayrouul 8 NOPOXCOeHUU U BOCNPUSMUU CMbIC/IA
(4. banoma, A. bocman, P. [ubbe, C.B. Aeees, K.M. Anekcees, A.A. 3anesckas).

B 1uH2BOKY/1IbMyposio2udeckom nooxode (XK.A. Bapdzenawsusu, 3.FO. [lemposa, 3./. Pe3aHoaa,
[H. Cknspesckas) Memagopa oCMbICAUBAEMCS B KOHMeKCme $3bIKkoBoU KAapmuHbl Mupad U
SMHOKY/IbMYPHOU KOHUEenmocgepsbi.

KO. Kpasuosa passusaem CemaHmuKo-Ko2HUMUBHbLIU noodxod [23], npu Komopom memagopa
paccmMampuBaemcsi Kak MeHmasibHO-s3bIK0Boe SiBJIeHUe, popMupyrouwsee u ompaxcarousee obpasz mupd.
3mom nooxod ocHosaH Ha pabomax E.C. Kybpskosod, A.[l. babywkuHa, H.H. bonobipesa, E.B.
Jlykawesuy, 3./]. lNMonosol u M.A. CmepHuHa, M.C. Kobosesa u 0p., 8 pabomax KomopbiX Memagpopa
NOHUMAemcs Kak pesysibmam Ko2HUmMuUBHoU desmesibHOCMU, 20e aHasa02uu U accoyuamuBHbie CBA3U
C/IyHam OCHOBOU HOMUHAUUU.

B Kasaxcmarckol IUH2BUCMUKE NPU U3yHYeHuU Memagpopb! Uccaeoosamesiu yoensaom BHUMAHUE
C1edyrouuM acnekmam Memagopsl: KoeHUmMuBHAas meopus memagopsl (I.b. Anmabaesa, E.O.
Apmbikosa, A.X. Kanuesa, A.X. Xanaposa, K.K. KerxcexaHosa, M.K. Asumbaesa, Y.0. bekHazaposa),
memacgopa Kak penpeseHmarHm KoHuenma (I.K. A63ynduHosa u 0p.), memagopa 8 oHomacmuke (K.K.
PbicbepeeH u 0p.), peanusauus memagopbi 8 mepmurHonoauu (b.K. Xacaneanuxosa, C.C. Mcakosa, A.C.
Vcakosa u 0p.), KomnoHeHMHbIU aHasuz memadopsl (K. XacaHos, [. KalipedeHosa u 0p.),
UHOUBUOYAIbHO-ABMOPCKOe  UCNOJIb30BaHue Memagops! (Ecupkenosa u 0p.), Mmemagopbl B
UHCMUMYYUOHAbHbIX Ouckypcax (M.LL. Mycamaesa, J1.B. EKkwembeesa, I.K. Vxcaveanuesa, X.A.
Hypwauxosa, X.C. HypxcaHosa, H.A. LLlaxmemosa, I.C. CamceHosa u op.).

CoBpemeHHble Ka3axcmaHcKue ucciedosamesiu dkmusHO pasBuUBArOM KO2HUMUBHYH Meopuro Me-
magopsbl, paccMampuBsas eé Kak YHUBepCaibHbIU MeXaHUu3M KOHUeNmyaau3auuu u CmpyKmypupoB8aHus
delicmBumesibHOCMU. B pamkax 3mo2o HanpassaeHus Memagpopa uzy4aemcs Kak MeHmasabHO-513bIK0BOU
UHCMPYMEeHM, OMpax caroujull 13bIKOBYH, MEHMAsbHYO U KY/bMYpHYH 0esmesibHOCMb Yeaosekd. Tak,
B cgoell pabome I.6. Aamabaesa, E.O. Apmbikosa, A.)K. Kanuesa paccmampusarom memagopy ¢ no3su-
Yul Ko2HUMUBHOU JIUH2BUCMUKU KAK MEHMAsIbHO-A3bIKOBOU MeXaHu3M, 1excauuli 8 0CHoBe ¢popmupoBa-
HUS U Bepbanusayuu KoHUenmyaabHol KapmuHbl Mupa [29]. ABmopkI aHaau3upyrom memagpopuzayuro
B Xy0oxecmseHHoOM OUCKYpCe Kak cnocob modesnuposaHus 0eldcmaumesibHOCMU, CoeouHsouwuld ab-
CMPAaKkmHbie U KOHKpemHbie 0bbekmel 4epes 06pazHoe mMbiuineHue. Ocoboe BHUMAaHue yoensemcs gyHK-
Yusm memacgopbl B NOIMUYECKOM MeKCme — Kak cpedcmay cemaHmuyeckol 0epusayul, KoHyenmya-
U3AUUU  YYBCMBEHHO20 ONbIMA U  BbIPAXEHUS 3MHOKY/IbMYPHbIX apxemunos. B cmambe
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obocHoBbIBaemcs, Ymo memagopa npedcmassigem cobol He MoJibKO MpPon, HO U KO2HUMUBHBLIU UH-
cmpymeHm, obecneyusarouul 83aumodedcmaue S3bIKa, CO3HAHUS U Ky/IbMmypbi.

A.X. Xanaposa, K.K. KerxcexaHosa u M.K. Asumbaesa 0esiarom akueHm Ha KoHUenmyasibHol meo-
puu Memaagopsbi B pycie KoeHUMUBHOU IUH2BUCMUKU. ABMOPbI paccmMampusarom memagopy Kak 6azo-
BbIl KOZHUMUBHBIU MEXAHU3M, e aujull 8 0CHOBE NPOUECCOB MbIULICHUS, NOHUMAHUS U UHMepnpema-
yuu okpycarouse2o mupa. Ocoboe BHUMAaHue yoessemcs MeXaHu3Mam KOHUeNnmyasabHo20 0mobpax3eHusl
u munosio2uu Memagop (OHMo02u4ecKkas, OpUeHMAauyUOHHAS), A MAakx e poau Memagpops! 8 popmMupo-
BAHUU HOBOU CMbIC/10800 peadsibHoCmu. Memadgopa 30ecs mpakmyemcs Kak pyHOameHmMasabHbIl cnocob
nepexo0a 3HaHul mexcdy cemaHmuyeckumu domeHamu [30].

Y.0. bekHazaposa paccmampusaem memagpopy Kak CAOMHbIU U MHO20PYHKUUOHA/IbHBIU peHo-
MeH, obnadarouul Wupokol PyHKUUOHAIbHOU Ha2py3kol B A3bIKoBoU cucmeme. ABmMop paccMampu-
Baem memagopy Kak cpeocmso He mMoJsibKO 3cmemuyeckol Bblpd3umesibHOCMU, HO U KO2HUMUBHO20
OMPAax)3eHus Mupa, NOOYepKUBAS eé HOMUHAMUBHYH, UHBOPMAUUOHHYH U MHEMOHUYECKYH PYyHKUUU.
OCobeHHO 3HAYUMBbIM SB/IAeMCs B32/190 Ha Memagopy Kak Ha «x#aHobl b6inim Ke3i» (#usol UCMOYHUK
3HAHUS), Yepe3 Komopbil OCYUeCmBISemcss MoOeIupOBaHUe YHUBEPCAbHOU U 3MHOKY/IbMYPHOU Kap-
muHbl mupa [31].

B cBoto o4epeosb, I.K. Ab3y0uHo8a 8 0UCCEPMAUUOHHOM UCCIe008AHUU COCPEOOMAa4yusaemcs Ha
Memacgopusauuu KoeHumusHol obracmu «y4€6a» B pYCCKOM si3bike. ABMOP BbiSIB/ISIEM OCHOBHbIE Me-
magopuyeckue mMooesu, Y4epe3 Komopble B A3bIKOBOM CO3HAHUU Hocumesel penpe3eHmupyemcs npo-
uecc obyyeHus, makue Kak «y4éba — nymsb», «y4éba — csem», «y4éba — 6ol» u op. AHaAU3Upyemcs
aKcuos102u4eckoe umepeHue KoOHUenma, 2eHoepHble acuMmMempuu U mpaHchopmayuu 8 Moa00eHHoM
cieHee. Memadgopa 30eck Bbicmynaem Kak cnocob KOHUuenmyaibHo20 0CBOEHUS COUUA/IbHO 3HAYUMOU
obsiacmu, ompaxcaroujull Ky/sibmypHble U UeHHOCMHbIe YCMAHOBKU uH2Bocoyuyma [32].

K.K. PbicbepeeH poKycupyemcs Ha 1UH2BOKO2HUMUBHOM NOMeHUUAse Memagpopbl 8 OHOMACMUKE,
doKa3bIBAs, YmMo Memagopusayus uepaem Kiro4esyro poJib 8 HAUMEHOBAHUU 2eo2paduyeckux obbek-
moB. ABMOp NOKA3bIBAeM, KAK 8 CMPYKMype MONOHUMOB U MUGBOHUMOB OMPAXAemcs KOJIIeKMUBHoe
SMHOKY/IbMYPHOE CO3HAHUE, a Yepe3 comamuyeckue u bbimosbie Memagopbi KOOUPYHOMCS apxemunu-
yeckue npedcmasieHus Hapoda o NPOCMPAHCMBe U Mupe 8 UesioM. VcciedoBaHue 0emMoHCmpupyem,
ymo mMemagopa cMaHoBUMCS CpeOCMBOM COXPAHEHUS Ky/IbmypHoU namsmu u yeHHocmed [33].

b.K. Xacareanuesa, C.C. Micakosa u A.C. Vicakosa paccmMampusarom memagopy Kak npooykmus-
HbIU UHCMPYMEHmM MepMUHOMBOPYECMBA 8 NPOGECCUOHAIbHOM OUCKYpce opmasibmono2ul. ABMops!
NOKA3bIBAOM, KAK KO2HUMUBHbIE MEXAHU3MbI MemMAagdopu3auuu Ucnoib3yromcs 8 HAUMEeHOBAHUU CNeyu-
a/lu3upOBAHHbLIX NOHAMUU, cnocobcmBaya KOHUenmyaasHol CMpPYKMypu3auyuu Hay4yHo2o 3HaHus. Tep-
MUH-Memagpopa aHaau3upyemcsl Kak pe3ysibmam C/I0XHO20 B3aumMo0elicmBUs KOZHUMUBHbIX U HOMUHA-
MUBHbIX Npoueccos, obecneyusarowuli 00CMynHyro U Ha2/ia0HYH 8epbanu3auyuro CI0MHbIX peHOMeHOB.
ConocmassieHue Kasaxckozo U aHesulickozo 13bIKOB BbISIB/ISSem YHUBEPCAsbHbIE U Cneyuguyeckue oco-
beHHocmu memacgopuzauuu 8 Hay4Hol cepe [34].

K. XacaHos, I'. KalipedeHoBa 8 cBoeli cmambe CUCMeMHO aHaIUu3UPYom KO2HUMUBHbIE OCHOBA-
HUs Memagopsl, PackpbiBaAs €é CBA3b C KoHUenmoc@epol, Kamezopusayued U MeHMAabHbIMU CMPYKMYy-
pamu sudHocmu. OH NodYepKuBaem, Ymo KO2HUMUBHAS Memagopa BO3HUKAem Kak pesyibmam B3au-
MoOelicmBUS A3bIKOBO20 U KOHUENMYAa/IbHO20 CO3HAHUS, U C/IYXUM BbIpAXeHUuem KoeHUMUBHOU Kap-
muHbl Mupa. Ocoboe BHUMaHue yoesisemcsi NO3MUYECKOMY CO3HaHUto, 20e Memagopa cmaHoBUMCS Cno-
cobom uHOUBUOYAIbHOU UHMepPNpemauyuu YHUBepCaibHbIX cMbicio8 [35].

K.K.Ecupkenosa 8 cmambe «KOHUENmMYya/sbHoe UCNOJIb308AHUE Memagop» akueHmupyem
BHUMAHUE HA UHOUBUOYAJIbHLIX ABMOPCKUX Memagopax 8 No33uu, paccMampusas UX Kak K4 K
acmemuke u cmuaucmuke. OHa nodyepkusaem, 4Ymo Memagopa BbINOJHAEM He MOJIbKO
u306pazuMesIbHoO-BbIPA3UMEIbHYH), HO U KOZHUMUBHYK (QYHKUUK, Yy4acmsys B C030aHUU HOBbIX
CMbICJI08 U CMbIC/I0BbIX accoyuauutl. AHanusupys noasuro ®apussi OH2apcbIHOBOU, ABMOP NOKA3bIBAem,
Kak memacgopski poxcoarom eybokue cumsosiudeckue obpasbl, opmMupyrom YHUKAIbHBIG NO3MUYecKud
CMUb U OMPAaxarom HAYUOHA/IbHYIO KyJbMYPHYH Cneyuduky. ABmop onupaemcss Ha MHeHue b.
Xacarosa, P. A. bydaeosa u dpyeux uccredosamesied, ymaepxoas, 4mo memagopa no3B8oJsem No3my
BbIPA3UMb BHYMPEHHUE NepexcusaHusi U KOJ/IeKmuBHoOe CO3HaHue Hapood 8 UHOUBUOYA/IU3UPOBAHHOU
popme [36].

H. A. LLlaxmemosa u I'. C. CamceHoBa 8 y4ebHoM nocobuu «AKmyasibHble NpobiemMbl A3bIKO3HAHUS:
KOeHUMUBHAA npupooa Memagopsl» pacCMampusarom Memagpopy Kak GyHOaMeHmanbHbIl
KO2HUMUBHbIU MeXaHusm. B KHuee NnoopobHO aHanu3upyromcs Nymu 3B0JIOUUU JTUH2BUCMUYECKO20
NOHUMAHUs Memagopbl — om eé pumopuKo-3cmemudeckol GyHKYUU B AHMUYHOCMU 00 KJ/IH04YeB020
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UHCMPYMEHmMa KOHUenmyaau3ayuu B8 pamKax KoeHUMUBHOU uHesucmuku. CoeiacHo asmopam,
memacgopa Ccayxum cnocobom OCMbIC/IEHUS U CMPYKMYPUPOBAHUS 0elcmBUMeIbHOCMU, NEPeHOCoM
NPU3HAKOB U3 CepbI-UCMOYHUKA B Cepy-MulieHb. Teopemuyeckasl Yacme pabomsl yoesnsem BHUMAaHUe
poJiu Memagopbl B8 GOpMUPOBAHUU A3bIKOBOU KAPMUHbI MUPd, A NPAKMUYeckas — npedsideaem
MemOoOUKY KO2HUMUBHO20 AHA/U3A NOUMUYECKO20 OUCKYpPCA HA mamepuane peyel Ka3axcmaHCKUX
NoOAUMUKOB. MccnedoBaHue nodYépkuBaem BaXcHOCMb MemMagpopbl B MEXCKY1bMYPHOU KOMMYHUKAUUU
U B HAUUOHA/IbHO-KY/IbMYPHbIX NPeOCMAasIeHUsx, popmupyrousux socnpusmue mupal37].

Takum 0bpaszom, Ha Kaxoom 3mane pazBumus JIUHSBUCMUYeCKol HayKu 8 COOMBEMCMBUU C
akmyasibHold Hay4HoU napaduemol neped Y4eHbiMU BCMArm HOBble UCCIedoBamesbCkue 3ada4u,
OMKPbIBArOWUE HOBbIE 2pAHU peHoMeHa memagopbl. B c8F3u ¢ aHmMponoueHmpuyeckol Hay4Hol
napaduemol Ha nepsbil NiaH BbIOBU2AEMCS NPObeMAa U3y4YeHUs MexaHu3mMoB NOo3HABamesibHol
dessmesibHOCMU U poJib  Memagopbl B 3Mux npouyeccax. [lepcnekmuBHbIMU NPedcmasssitomcs
conocmasumesibHble UCCIedoBaHus Memagopbl 8 Ko2HUMUBHOU NPOeKuyuUU, Ymo No380/uUm 2aybice
NOHAMb 0CO6EHHOCMU HAUUOHAbHO20 MEemMagpopu4yecko2o MbilieHUs Hocumesel pasHbIX A3bIKO8 U
KY/IbMyp, @ MAkxe MexaHu3mbl Memagpopusayuu 8 3bike U CO3HAaHUU.
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MODERN EXPERIMENTAL-PHONETIC AND PHONOLOGICAL ANALYSIS OF THE SOSVI DIALECT
AS A WAY TO VERIFY FIELD DATA

Natalya Koshelyuk
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COBPEMEHHbIV 3KCITEPUMEHTAJIbHO-®OHETNYECKIA M ®OHOJIOMTMYECKNA AHAJIN3
COCbBMHCKOIO ANAJIEKTA KAK CT1OCOb BEPUDUKALINM NOJIEBBIX JAHHbIX

Kowesnrok Hamanes
K.¢b.H., IHCmumym cucmemHo20 NpoepamMmupoBaHus PAH

Abstract

The article presents the results of an extended study of the field material of the Sosvin Mansi
dialect of the village of Lombovozh. Its experimental-phonological analysis was carried out with
the help of the modern data processing system LingvoDoc. The comparison of the system of vowel
sounds obtained as a result of this analysis with other phonetic systems of the Sosvi dialect pro-
posed by linguists of the 20th century allowed us to conclude that it is necessary to further clarify
the phonetic system of this Mansi dialect.

AHHOmMayus

B cmamabe npusodsmcs pesy/ibmams! pacliUpeHHo20 UCCe00BaHUS NOIeBO20 MAMepPUAdsd
COCbBUHCKO20 — MaHculckoeo duasekma cena  Jlombosox. E20  3KCNepumMeHmasbHo-
poHomo2u4eckul aHaau3 bl BbINOHEH C NOMOWbH COBPeMeHHOU cucmembl 06pabomKu OaHHbIX
LingvoDoc. ConocmassieHue nosiy4eHHol B8 pe3y/ibmame 3mMo20 aHAaU3d CUCMeMbl 2/1aCHbIX
38YKOB C Opyeumu oHemu4yecKuUMU CUCMemMamu COCbBUHCKO20 Ouadsiekmd, NpeosiodeHHbIMU
JuHesucmamu XX 8., NO3BOAUMAO NPUUMU K 3AKTHOYEHUO O HeobxooumMocmu OdsibHeluwe20
YMOYHeHUs poHemuyeckol cucmembl 3Mo20 MAaHCUUCKo20 Ouasekma.

Keywords: Mansi language, Sosvin dialect, phonetics, phonology, experimental study, Lingvo-
Doc.

Kntovesble coBa: mMaHculckul s3blK, COCbBUHCKUU Ouanekm, @oHemuka, ¢GoHos0aus,
3KCnepumeHmasbHoe ucciedosaHue, LingvoDoc.

BsedeHue

ViccnedosaHue ¢oHemuyeckol cucmembl MAaHCUUCKO20 A3bIKA, HeCMOMPs Ha BBedeHue e20 B
Hay4yHbId 06opom 3apybexcHbIMU y4eHbiMU ewe 80 Bmopol nososuHe XIX 8., bbi10 oCyusecmBaeHo
moJibko B8 XX B. U CBA3AHO B OCHOBHOM C UMEHAamMu COBeMCKUX y4eHbIx, No0pobHee cM. [Kowesntok 2021].
Haubonee paHHUe nonbIMKU BCECMOPOHHE U3y4Umb 3MOM ACNeKm 513bIKa NPeonpuUHs/Iu COMPYOHUKU
ViHcmumyma Hapodos Cesepa 8 1930-e 200bl. JluHeBucmb! B. H. YepHeyos, V. A. YepHeuosa, A. Y.
EmenbsiHoB, A. H. banaHouH u Op. coBepuiasu 3Kcneouyuu 8 padoHbl pacceseHuss maHcu 05 cbopa
nosieBo20 mamepuasna u e2o oanbHeldweld UHCMPYMeHMasabHol obpabomku. Kmozom  3mux
uccnedosaHull cmasa nepsbil KOJIIeKMUBHbLIG mpyo «S3bIKU U NUCbMEHHOCMb Hapodos Cesepax
[A3bIKu..., 1937], 20e b6b1/10 NpedioxeHo onucaHue MaHculckol poHemuku [PombaHoeesa 2017, 13].

[lepe/loMHbIM  3ManomM B UCCAe00BAHUU 3MO020 dCNekma MAaHCUlCKo20 S3blKa cmana
desmenibHOCMb  Y4eHbix smopol nososuHbl XX 8. A. H. banaHouHa, M. [l Baxpywesod, E. U.
Pombardeesol u 0p. ImMOMYy NOC/IYIHUIO NOHUMAHUE «HeobXo0UMOCMU ONEepUpPOBAHUS HAOEXHbIMU
O0AHHbIMU, UCKIHOYaOWUMU CYObeKMUBHOCMb NepuenmusHol GoHemuKu, Ymo NpuUBeso K akmuBHOMY
UCNOJIb30BAHUKD ANNAPAMHbLIX MemOo008 B U3Yy4YeHUU 3BYKOBbIX CUCMEM pPa3/IUYHbIX S3bIKOB MUPA»
[Centomura 2016: 68], 8 mom yucsie u MaHCulckozo. MIcnosib308aHUe K1dcCu4ecko2o poHoI02u4ecko2o
aHaau3a, a makxe 3KCNepumMeHmMasabHO-poHemuUYeCckux MemodoB COMamuy4eckux ucciedosaHud,
BKJ104as B 0dibHellwem peHmeeHo2pagpuposarHue, uHeBo2pagduposaHue, 1abuozpagduposaHue u opyaue
MemoOuKU, NO3BOJU/IO JIUHRBUCMAM K KOHUY XX B. 3HAYUMesbHO pacliupums 3HAHUS O POHemuKe
MaHculcKo2o A3bika. Becombil B8Kaad 8 pazsumue 3mol obaacmu bbiin npusHeceH E. M. PombaHoeesod,
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YbU IKCNEpUMEeHMAlsibHblie UCCe00BAHUS PA3/IUYHBIX MAHCUUCKUX OuaseKkmos, nposodusuwiuecs 8 1960-
80-e 200b! Ha baze poHonoeu4eckol WKosbl JIeHUH2padCcKo20 20CY0apCcmBeHHo20 yHuUBepcumema nod
pykosodcmsom J1. B. boHdapko (1959 e.), B. M. Hadensaesa (1962 2.), M. V. Mamycesuy (1967 2.),
Nno3B80/U/IU  0emasnbHO U3Y4Umb CUCMeMbl KOHCOHAHMU3MA U BOKAU3MA MAHCUUCKO20 S3bIKA
[Pombaroeesa 2017: 15]. Pesynbmamom 3mol pabomsl cmanu nybaukayuu mpyoos «MaHculckull
A3bIK: y4ebHoe nocobue 0s19 nedazoaudeckux yqunuwi» [banaHouH, Baxpywesa 1957] «MaHcudckud
(Bo2ysnibckull) A3bik» [PombarHdeesa 1973], «CbieBUHCKUU OUAIeKm MAHCUUCKo20 (Bo2y/IbCKO20) A3bIKa»
[Pombaroeesa 1995]. lMo3xce poHemuka MmaHculckoeo A3bika usydanack FO. A. TambosuessbiM Ha basze
71abopamopuu 3KCNepumMeHmasnbHO-poHemuUYecKux ucciedosaHul MIHcmumyma ucmopuu, gusioao2uu u
punocogpuu Cubupckoeo omoeneHus Akademuu Hayk CCCP (JI2®W HNDJT CO PAH): «lnacHbie
MAHCUCK020 A3bIKa NO OAHHbIM peHM2eHo2papuUpPOBAaHUS (Ha Mamepuase CpeoHecoCbBUHCKO20 2080pax»
[Tambosuyes 1980], «KombinierbarkeitvonVokalenundKonsonantenimWogulischen» [Tambovcev 1982],
«VowelFrequencyCharacteristicsoftheFirstSyllableinMansi» [Tambovcev 1984] u dp. Cpedu 3apybexcHbix
uccnedosameriell MoXHO ommemums paboms! [Murphy 1968], [Keresztes Ldszl61998], [Riese 2001],
[Fejes 2008], nocsAweHHble pasauyHbIM —acnekmam MaHculdckol — ¢oHomoeuu. [lpu  3mom
MoHo2paguyeckue 3KCnepuMeHmasnbHo-poHemuYeckue UCCIe00BaHuUss NO  MAHCUUCKOMY S3bIKY K
Hacmosuwemy spemeHu omcymcemasyrom [Bypbikur 2000: 154].

KkoHuy XX — Ha4anyXX| B. 8 3KCnepuMmeHmasbHble UCCIe00BAHUS, Npexcoe 0CHOBAHHbIe Ha Cy2ybo
JIUH2BUCMUYECKUX U annapamsbix cnocobax obpabomku S36IK0B020 Mamepudsid, CMaau BHeopsImcs
UHHOBAUUOHHbIe Memoobl: MA2HUMHO-PE30HaHCHoe momozpaguposaHue (MPT), dueumasnbHoe
peHmeeHozpaguposaHue ([Pl) u napuHeozpaguposarue ([JI), s3nekmpomuoepagpuposaHue u m.o.
[Centomura 2016: 72]. Bo MHO2UX TUH2BUCMUYECKUX 1Iabopamopusax Mupa WUPOKUL OMK/IUK NOJTYYUIIO
MAakxe UcnoJib308aHUe CNeYUaU3UuPOBAHHbIX KOMNbIOMEPHbIX NPO2PAMM 0J1 AHA/IU3d CNeKMpPO2pamm
38YKOBbIX ¢alinos. MpopbiBoM cpedu NodobHo20 poda pazpabomoKk MOXHO Ha3samses «Praat», 015
komopol Ha naaméeopme «LingvoDoc» bbiau co30aHbl 00NOIHUMEbHbIE NPO2PAMMbI, NO3BOJISHOULUE
aHanu3upoOBAMb CPA3y MAMepuas yesao2o C/08aps U CMPOUMb 2papuku GopmaHmHbIXx 06/1aKos
2/1ACHBIX.

«Praat (doingphoneticsbycomputer)» 6bi1 co30aH Ha base yHusepcumema Amcmepdama [losiom
boepcma u /[]38ud0oM BUHUHKOM B Ka4ecmae aHaau3amopa 3sy4daused peyu. lepssbil pesiu3 cocmosisics 8
1991, nocnedHee obHoBseHUe npoepamMmbl npousowsio 28 ¢espans 2021 2. C nomouibro «Praat»
BO3MOXCHO HE MOJIbKO AHAIU3UPOBAMb U CUHME3UpOoBAMb 38YKOBOU MAmMepuads, Ho U OMobpaxams e20
oCUUI02pamMmMbl U cnekmpo2pammbi (nodpobHee cm. https://www.fon.hum.uva.nl/praat/). Pazpabomka
MHO20QYHKUUOHAIbHOU — JIUHeBUCMUYeCcKod — naameopmbl  «LingvoDoc» — 6bina  Ha4yama  noo
pykosoocmsom FO. B. Hopmarckol 8 2012 2. u usHa4asbHo npedcmassigna cobol uHcmpymeHm 015
cocmassieHus 3mMumosiocudeckux U meouacsiosapel, NoOdepxuUBaroWuUll  OMKPbIMuUe 38YKOBbIX
pasmemok 8 npozpamme «Praat». Ha ce2o00HAwWHUU OeHb NpoepamMma 3HavumersibHo pacwupuna csol
PYHKUUOHA U NO3B80JIAem C030dBAMb HEe MOJIbKO C/10BAPU, HO MAKXEe UX KOpNyca U KOHKOPOAHCbI
(npeumyuiecmseHHo NpoepaMMa OpPUeHMUPOBAHA HA UCYe3arowue U HAaxo0sujuecs Ha 2paqu
ucyesHoseHus a3biku Poccuu). C 2017 2. B8 «LingvoDoc» cmasno BO3MOXCHbIM NPOBEOeHUe NOJIHO20
aHa/Iu3a sa3bIKoBO20 Mamepuasia ¢ asmomamuyeckol nposepkol 06pabomarHbIX OaHHbIX, IUH2BUCMAM
docmynHbI Makue onyuuU Kak ocywecms/ieHue poHemu4ecko2o (aKycmu4yeckoeo) u poHeMamu4ecko2o
ucc/1edoBaHudl, NOUCK 3Mumosioeul, PeKoOHCMPYKUUS KO2HAmoB OUA/IeKMOB U HEeCKOJIbKUX S3bIKOB,
dobassieHue 38yKa U pasmMemku, No020moBJieHHoU B8 cucmeme «Praat», u mHoeue opyeue dedcmsus
(nodpobHee cm. http.//lingvodoc.ispras.ru/). Ced4ac npoepamma akmusHo pazsusaemcs Ha b6ase
VIHcmumyma cucmemHo20 npo2pammuposaHus PAH (Mocksa). Takum o6pasom, ¢ NOMOWbH NPOSPAMM
«Praat» u «LingvoDoc» 019 COBpeMeHHbIX JIUH2BUCMOB CMAsio 00CMYNHbIM NpoBedeHue aHaau3a
3BYKOB020 MAMePUAsd Ha COBEPUICHHO HOBOM YpOBHE, obecnequsarousem bosee 0emanu3upo8aHHbIt U
MoyHbItU — pe3ysibmam  o0bpabomku  OAHHbIX NO  CPABHEHUO C Memoddmu U  MexHUKamu
IKCNEepUMeHMAsibHbIX UCC/Ie008aHUL NPOWLIbIX J1em.

B Hacmoswem pazdesne npedcmassieH 00630p CcUCMeMbl BOKA/IU3MANEpPBO20 C/02a OJis
CeBepoOMaHcUlicko2o — COCbBUHCKO200ud/lekKma, — NOCMPoeHHold B8  pe3ysibmame  coBpemeHHol
IKCNepuUMeHmMasbHo-poHo02u4eckol 06pabomku 38YKOB NOCPEOCMBOM NPo2paMMbi«LingvoDocy,u
Ve CywecmByrouUX cucmem 0J18 3mo20 0uaseKkmad, NPeosiodeHHbIX ucciedosamensamu XX 8., C Uesbio
00NOJIHEeHUS UX HOBbIMU CBEOeHUSIMU.

Mamepuan uccredosaHus

Hecmompsi Ha mo, 4mo paspabomarHble HA Ce200HAWHUL OeHb CUCmeMbl BOKA/IU3Ma
MAHCUUCKO20 $3bIKA NPU3HAOMCS KOPPEKMHBIMU MHO2UMU JIUHRBUCMAMU, OHU MAK UAU UHa4e
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npomusopeyam opye opyey. Ycno08HO UX MOMXHO 0b6beduHUMb B8 0B€ OCHOBHbIE 2pYNNbl NO UMEHAM
uccnedosamered, Ybu MHeHus cosnadarom [Riese 2001: 12], [Keresztes 1998:392]:
1) «LLiImedHumu-XoHmu»

Tab. 1.
Cucmema BoKau3mMa nepso2o C/102a cesepHoMaHculickoeo duasekma no [Steinitz 1955: 32-36], [Honti
1982: 16].
Psod HezybHbie [y6HbIe
BepxHul e uu
HuwicHud ad 00
2) «KanbmaH-PombaHoeesa-Kepecmeuu»

Tab. 2.

Cucmema 2/1acHbIX poHeM NepBo2o C102a ceBepHbIX MaHcultickux duanekmos no [Kdlmdn 1984:
73-76], [PombarHdeesa 1973: 17-28], [Keresztes 1998:392-393].

Ps0 lepedHud Cpedrud 3adHull
[loObem HeeybHble 2ybHble He2ybHble 2ybHble He2ybHble 2ybHble
BepxHul iT u, u
Cpedruti e(e) 00
HuwxcHud ad

Cucmema BoKaau3maoss CoCbBUHCK020 2080pa b.KaibmaHa, onyb1ukosaHHas 8 e2o pabome «Das-
nordwogulischePhonemsystem» [Kalman 1984] cmpoumcs Ha nosesom mamepuane 1957-1958 ee.
AHau3upys cobpaHHble 0aHHbIe, UCCe008amMe b NPULLES K BbIBOOY, YMO MPAHCKPUNUUS MAHCUUCKO20
A3bIKa, NpeosioxeHHasa 0o He2os [Steinitz 1955: 32-36], He coBcem KoppekmHa: 8 psde c/108 y4eHbiM bbi
o0bHapyxceH annooH I (8 cnosax HepebeHok’, o6’ ‘0epeso’, ‘kKHuea’, ‘GpuiuH’, ‘oH maHuyem’ u m.o.),
pezysIspHO NOSIBAISHOUUUCS NOC/e U neped Co2/1dCHbIM j U/IU NAamasau3oBaqHbIMu coenacHeimu n, [', t'
(Kdlmdn 1984, 74-75). [nacHble ¢oHeMbl, BbiSBAeHHbIE 075 cesepHol ouadiekmHol 2epynnbi
(BepxHes03bBUHCKO20, COCbBUHCKO20 U ChI2BUHCKO20 20B0poB) J1. XoHmu, SB/ISHOMCS pe3y/ibmamom
MHO20/IeMHUX UCC/Ie00B8aHUll BEH2EPCKO20 UcCc/iedoBamesis U CMPOUMCS HA OAHHbIX 3KCneouyuu A.
KaHHucmo u cobcmseHHbIx Hapabomkax iuH2sucma (Honti 1988, Kdlmdn 1976, 1988, Kannisto, Liimola
1951, 1955, 1956, 1958, 1959, 1963, Liimola 1963, Sinor 1988). B mamepuanax /1. XoHmu, Kak u y B.
LLImedHumua, ¢oHemai omcymcmasyem (cm. [Honti 1987]).

V3BeCmHbI U Opyeue cucmembl BOKA/U3MA O/  CEBepHbIX MAHCUUCKUX —OuadseKmos.
Hanpumep,omJiudarougudics om npedcmasieHHbIX Bbilue 832110 Ha MaHCUUCKUU BOKAAU3MNpeocmas/ieH
8 uzdaHuu 1957 2o0a «Marculickuli A3bIK: y4ebHoe nocobue 0718 nedazoudeckux y4unuul» [banaHouH,
Baxpywesa 1957]. B kHuze npednpuHsIma nepsas nonbimkKa 0amb KOMNJIEKCHYH Xapakmepucmuky
MAHCUlCcKo20 A3biKad. JIuH2BUCMbI BbIOE/ISHOM WeECMb 2/1dCHbIX (POHEM B COCbBUHCKOM oudsiekme
MAHculcKo20 A3bIKa: a, o, y, u, bl, 3 (Tab. 3). [Ipu smom, enacHelie ¢oHembl a, o, y modym bbimsb U
HelmpasibHbIMU, U 00/12UMU; 2/1aCHbIU 3 Bce20a 00/12uM, Kpome Ciydaes, Koeda oH cmoum 8 6e3ydapHol
no3uyuu Bmopo2o coea [banaHouH, Baxpywesa 1957, 20].

Mo cpasHeHuro ¢ cucmemou Bokanusma no KaabmaHy-PombaHoeesol-Kepecmeuy, 8 Mamepuanax
[banaHouH, Baxpywesa 1957] He npedcmasneHbi dos2ue ¢oHemb! u (i) u 3 (€), u 8 omauyue om OaHHbIX
[Steinitz 1955: 32-36], [Honti 1982: 16], [Kdlmdn 1984. 73-76], [PombaHoeesa 1973: 17-28], [Keresztes
1998:392-393], omoesibHo Bbidensemcs bl (§).

Tab. 3.
Cucmema 2/1acHbIX poHeM NepBo20 C/102a COCbBUHCK020 duaiekma [banaHouH, Baxpywesa 1957].

Pa0 [epedHudl CpedHul 3adHud

loobem He2ybHble 2ybHble He2ybHble 2ybHble HezybHble 2ybHbIe
BepxHuti u bl y()'°
Cpedrul E) 0(0)
Hu#cHUU a(d

B [Murphy 1968: 13] npednoxeHa moyka 3peHus Ha MAaHCUUCKYrO GOHO/I02Ur), NOJIHOCMbH

cosnadarowjass ¢ B. LlmelHumyem u JI. XoHmu: ucciedoBamesib CXo0umcsi BO MHEHUU C
npeowecmaeHHUKAaMu U NoC1e008amMeIIMU B8 OMHOWEHUU /1ACHbIX U,0, au Ux 0oJieux 8ApUAHMOB, HO
uckitoyaem Hasauque gorem iu e, ui(Tab. 4).

16 B Kpyesibix CKO6KAaX ommeydeHbl poHEMbI, XapaKkmepHsle 0715 NO3UYUU NePBO20 C/102d, HO PeOKO BCMpPeYarouuecs.
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Tab. 4.
Cucmema BoKau3Ma nepso2o ¢102d 0J18 COCbBUHCKo20 duasekma [Murphy 1968: 13].
Pa0 [epedHuti Cpedrud 3adHuli
[lo0bem HeaybHble 2YbHbIe HeaybHble 2YbHbIe HeaybHble 2YbHble
BepxHuli i u (u)
CpedHudl e 0 (0)
HuxcHul a d

YmouHeHue cucmembl BOKQAIU3MA Chl2BUHCKO20 U COCbBUHCKO20 CeBEepHbIX 0ud/iekmos
MaHcutickoeo f3bikanpedcmasneHo E. M. PombaHoeesol 8 usdaHusx[PombaHoeesa 1995; 2017], 20e
cobpaHbl  pe3ysibmamasl  IKCNEPUMEHMAasbHO-pOHemuYecko2o U (POHO/I02U4eCcKo20 UCC/Ie00BaHUS
y4yeHozo. Paboma Had ¢GoHeMHbIM COCMABoOM Cbl2BUHCKO20 duadsiekma Obiia nposedeHa nood
pykosodcmsom M. UW. Mamycesud 8 1959 u 1967 200ax 8 ¢oHemuyeckol nabopamopuu
JleHuHepaocko2o 20cydapcmaeHHo20 YHuUBepcumema. [1o30Hee, nod pykosodcmsom B. M. Hadengesa,
bblIU COenlaHbl peHmM2eHOCHUMKU cnocoba obpa3oBaHus Bcex eacHbIX U HeKOMOPbIX CO2/IACHBbIX,
BbI38ABWUX COMHEHUe OMHOCUME/IbHO Mecma ux 06pasosaHus. MIHgopmaHmom seicmynusia cama E. 4.
PombaHdeesa. Takxe uccredosamesib He pa3 y4acmasoBsasd 8 3Kcneouuusx 8 paloH p. Ceiesa 015 cbopa
NnoJieBo20 Mamepuasnd U 3anucu MeKCMOB He MOJIbKO CbI2BUHCKO20, HO U COCbBUHCKO20 U 0H6CKO20
ouanekmos. CobpaHHbIl 3a BCe IKCNeOUYUOHHbIe 200bI Mamepuasi cocmasssgem bosee 4.000 cmpaHuy
PYKONUCHBIX MEKCMOB, A MAakxe MazHUMOo®OHHbIe 3anucu Ha 5 4. 38yyarus [PombaHdeesa 1995: 11-
12].

/L1ns 0603Ha4eHus poHeMm Cbi2BUHCKO20 duasnekma E. /. PombaHoeeBol bbiiu uCNo/1b30BAHbI 3HAKU,
npuHamsle 8 obweld GuHHO-yeopckod mpaduyuu (Tab. 5). B 3mom ouanekme, No MHeHUH
uccaedosameris, Hacdumsisaemcs 15 enacHbix u 19 coenacHbix ¢poHem [PombarHoeesa 1995: 17].

Tab. 5.
Obwas cucmema BOKaIU3MA Cbl2BUHCKO20 0UA/IeKMA, BbINOJIHeHHAS Ha OCHoBe mamepuasios 1970-x e.
[Pombardoeesa 1995: 17].

Mecmo [lepedruti nepeoHe-cpedHull 3a0He-cpedHul 3a0Hull
apmukyssuuu ui.-nab. nab. un.-nab. 1ab. wi.-nab. nab. un.-nab. nab.
lNonoxceHue

43bIKa (nodbem)

BepxHuUU 1 i u u
BepxHuUl2 7 a
cpeodHud 1 e - i 0
cpedHuli2 e (g o8 i o
Huszkud a

cambll HU3KUU a

®oHemuy4eckue O0adHHble NO COCbBUHCKOMY Oud/ieKmy MAaHCUlCKO20 S3bIKd NPUBOOSIMCS B
MoHoepaguu E. M. PombarHdeesoli «CoBpemeHHbIU MAHCUlcKul A3bIK: 1IeKCUuKd, ¢oHemuka, 2pagpuka,
oppoepagpus, Mopgonozus, crosoobpasosaHue» [PombaHoeesa 2017]. [lonesold mamepuarn,
NOJIOXCeHHbIU B OCHOBY UCCe00BaHUS, bbli COBPAH JIUHZBUCMOM B pasHble 200bl B8 Nepuod ¢ 1958 no
1969 22. u oxBamuJl NPAKMUYECKU BCe U3BECMHblIe Mecmd paccesieHuss MAadcu. VH@popmaHmamu
BbICMYNU/IU B OCHOBHOM JIOOU CMAPWe20 NOKoJaeHuss 8 so3pacme 50-90 nem. B pesysbmame
aKkcneduyud E. Y. PombaHoeesol bbii1 cobpaH s3bikosol mamepuasl Ha 10 mbiCsaY CMPAaHuy, pyKONUCHbIX
mekcmos. Obpabomka 0aHHbIX makxce bbi1a nposedeHa Ha base 1abopamopuu 3KCNepuMeHmaabHOU
poHemuku JII'Y nod Ha4asom npog. M. 1. Mamycesuy u B. M. Hadensesa [PombarHoeesa 2017, 2-4].

B pe3ynemame nposedeHHol snabopamopHold pabomsl NO U3y4eHUr0 GOHeMHo20 cocmasa
MAHCULCKO20 f3bIKa bbII0 YCMAHOBIGHO, YMO B COCbBUHCKOM Oudsiekme MAaHCUlCKo20 S3biKad
Bbli0ensemcsa 12 enacHbix poHem (Tab. 6). Kak nuwem E. V. PombaHoeesa, «Haubosee cyuiecmaeHHol
0C06eHHOCMbKO 2/1ACHbIX MAHCULCKO20 SI3bIKA AB/SeMCcsl GoHemamuyeckass onno3uyus 0oseux u
Kpamkux (KBaHmumamusHbIU NPU3HaK)» [Pombaxdeesa 2017, 22].

Kak BuoHo u3z mabuubl, 8 CpasHeHuU ¢ 0aHHbIMu b. KanemaHa u J1. Kepecmewa 8 [PombaHoeesa
2017] npedcmasneHo 6osbwe ¢GoHeMm: |, e,E o~[ U~i: OMHOCUMeIbHO CUCMmeMbl BOKA/u3Ma B.
LLimetiHumua, /1. XoHmu u J1. Mépgu dobasngromcs poHemel I, e,j, o~ U~i, a B cpasHeHuu ¢ [banaHouH,
Baxpywesa 1957]— I, € o~I.

17 He Bcmpevaemcs 8 NepBoM cJioze.
'8 He sBcmpeyaemcs 8 nepsom cioze.
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Tab. 6.
Cucmema BoKa1u3Ma cocbBUHCKo20 duaiekma [Pombardeesa 2017: 23].
P50 MepedHuti | Cpednuu 3adHud
Modbem HeozybneHHble Oa2ybreHHble
Kpamkue doseue Kpamkue dosneue Kpamekue dosreue
BepxHut i r u a
Cpedrudl e e a~i" a~70 0 g
HuxcHud a a

Mcxo08 u3 npuBedeHHo20 Mamepuasd, Mbl BUOUM, HACKOJIbKO HEOOHO3HAYHA CUCMeMAd BOKA/IU3MA
Nno nepaomy cs102y He MoJibko 00HoU duasiekmHoUl epynnbl MaHCULUCKO20 S3bIKA, HO U €20 N0O0UAIeKmOBa:
b. KanemaH u Jl. Kepecmew HAc4YumslBarom B COCbBUHCKOM ouadsekme 10 endcHbiX ¢@oHem, B.
LLImedHumu, J1. XoHmu(8epxHeno3bBUHCKUL, coCbBUHCKUU, cbleBUHCKUU) — 8,A. H. banaHouH u M. [1.
Baxpywesa (cocbBuHcKull) — 9, J1. Mépgu 0ns cocbBUHCK020 — 8, E. M. PombaHoeesa — 13 (cbieBUHCKUL)
u 10 gpoHem (cocbBUHCKUL).

[lpuBiie4eHue HOBO2O NOJIEBO20 Mamepuasnda, 06pabomaHHO20 C NOMOWbH COBPEMeHHbIX
poHemuyeckux npoepamMm, NO3BOJISem NPoBecmuU BepuguKayuro 3mux 0aHHbIX. B Kayecmae mako2o
UCMOYHUKA b6bl1 BbI6GPAH C0BAPb COCbBUHCKO20 ouanekma c. Jlombosoxc (Tab. 7). 3anucb 3moeo
UCMOoYHUKA NpoBoouUIack 8 2. Hosocubupcke

B Hacmoswee 8pemMs CI08apb pAsMeuleH Ha auHesucmuyeckol naameopme «LingvoDoc»?’u
cocmoum u3 234 nekcem C pasmeujeHHod 38yKosol pazmemekod, BbINOIHEHHOU npedsapumesibHO B
npoepamme «Praat». Yi38ecmHo, Ymo mamepuas 3mo2o c/108aps bbii CObpaH HOBOCUOUPCKUMU YHeHbIMU
8 1975 e.8 Jlabopamopuu 3KcnepumMeHmasbHo-poHemu4eckux uccredosaqul 8 1975 2. [HopmaHckas,
Kowesrok 2017: 151], HO e2o B8BedeHue B HAy4YyHbIU 060pPOM U NEpBUYHAA SKCNepUMeHMAasbHAs
obpabomka bbis1a nposedeHa compyoHuyel 1abopamopuu JIUH2BUCMUYECKOU aHmMpPonos102uu TOMCKO20
2ocydapcmseHHo20 yHuBepcumema E. B. Kosanesol auwib 8 2017 200y.MHpopmaHmom Beicmynus [1. E.
UewkuH u3 0. JlomboBoxy, Jlomb0BOICCKO20 Ce/ibCoBEMA.

Tab. 7.
Cucmema 2/1aCHbIX 3BYKOB CEBEPHO20 COCbBUHCKO20 duadsiiekma c. Jlombosox (1975 2.).
MepedHue HeranpsixceHHble CpedHue HeranpsixeHHble 3a0Hue
nepeoHue 3a0Hue
BepxHue il it: g4’ uu:
HeHanpsixceHHble 11 i U
BepxHue
CpedHe-BepxHue ee: e ¥ 00!
CpedHue )
CpedHe-HuxcHue ge. @ 38 0
HeHanpsixeHHble e e
HUMCHUE
HuxcHue aa:. d a:. D
Tab. 7.
Cucmema 2/1acHbIX 3B8YKOB CEBEPHO20 COCbBUHCK020 duanekma c. Jlombosoxc (1975 2.).
[lepedHue | HeHanpsixceHHble nepedHue | CpedHue HeHanpsixceHHble 3a0Hue | 3adHue

BepxHue il: it gu uu:
HeHanpsixeHHble 11 11 U
BEpXHUE
CpedHe-BepxHue ee: e ¥ oo
CpedHue )
CpedHe-Hux3HUe ge; @ 38 o)
HeHanpsixceHHbie &® e
HW#cHUe
HuxcHue aa: d a: b

1o 0aHHbIM POHEeMUYECKo20 aHaIU3d, BbINOJIHEHHO20 B cucmeme «LingvoDoc», cocmas 2/1acHbIX
COCbBUHCKO20 Ouasnekma c. Jlombosox: cocmasssem 33 amiopoHa?’ (Tab. 7),06be0uHeHHbIX
aneopummamu Phonology?’s 9 ¢oHem: a, i, o, u, I, e, €, e, 8’ (Hanuque He MeHee 8 NpuMepos ¢

"? He scmpeyaemcs 8 nepsom cJioee.

20 He scrmpeqaemcs 8 NepsoM cJioze.

21 Cm. http.//lingvodoc.ispras.ru/dictionary/688/9870/perspective/688/987 1/view.

22[TodpobHee ¢ pe3y/IbMmamamu aHaIU3a MOXHO 03HAKOMUMbCS, CKA4Yas poHOI0UHeCKUl aHanu3 cosaps Ha naamgopme LingvoDoc (Tools -
>PhonemicAnalysis).

23[lodpobHee ¢ pe3y/Ibmamamu aHaIu3a MOXHO 03HAKOMUMBCS, CKa4as poHOI02UYeCKUl aHau3 co8aps Ha naamaepopme LingvoDoc (Tools -
>Phonology).

24 He scmpeyaemcs 8 nepsoMm cJioee.
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Haubosbwel dos12omot Npednos1azaemo2o 21acH020 3acHUMbIBA/IOCh KAK Cywecmsyrouull asiodpoH). B
conocmassieHuu ¢ NPeocmas/ieHHbIMU Bbilue MPAoUUUOHHbIMU CUCMEeMamu 2/dcCHbIX, B NOJIeBbIX
Mamepuasnax CesepHo20 MAaHculckoeo ouadsekma Kosaudecmso ¢oHem cosnadaem ¢ OAHHbIMU
LLImedHumua, XoHmu u Mépgu, Houmerom pas/iuyus No Ka4ecmsy: s, e, eparHee He 3auKCUpOBaAHbI HU B
00HOU U3 HUX.

B paszdene npedcmasieHa NonbIMKA COOMHECMU 3Mu ¢GoHemuyYyeckue BapudaHmal 21aCHbIX C
mpaouyuoHHol mpaHckpunyued, 4mobbl nposepumsb, 0elicMBUMENLHO JIU MOXCHO 20B0PUMb O HAUYUU
B COCbBUHCKOM MAHCUUCKOM ouasiekme nooobHo2o Habopa ¢oHem. Tak, Huxe Mbl NPoBesu
CpasHuUMesbHbIU aHaau3 nokasamesel ¢oHem NoseBo20 Mamepuasd 8 CONOCMABICHUU CO CPEOHUMU
3HaveHusmu napamempos F1 u F2 014 enacHbix no 0aHHbiM M®PA (IPA).

I. ilHmepsasbl opmaHm 2i1dcHblX, N0 OaHHbIM NOJIeBbIX 3anucel COCbBUHCKO20 Oduadsekma C.
JlomboBOx

O npasusbHocmu BbideseHus mol uiu UHOU poHeMbl Mbl MOXEM 3aKIHYUMb, 06pamuUBLWIUCH K
3D-modenu, cpopmuposaHHol npoepammodl LingvoDoc Ha ocHoBe pe3ysibmamos (hOHOI02UYECKO20
aHanusa (Puc.1):

Puc. 1. 3D-mo0esib 2nacHbIx GopMaHm CoCbBUHCKO20 duasekma c. JIoMboBox.

o8 8 0" e

)
P

ol
-

foBopuMb 0 NPABOMEPHOCMU BblOE/IeHUS (POHEeMbI CXOXHUX OUpdepeHuuUanbHbIX NPU3HAKoB (pAo,
noobem, 1abuanu308aHHOCMb) U 38y4AHUS MOXCHO HA OCHOBAHUU MO20, HACKOJIbKO CU/IbHO NepeceqeHue
ux obnakos. B 0aHHOM C/iy4ae o BO3IMOMCHOU ouwubke mMoxem 2080pums 6/1U30CMb PACNOIOXCCHUS
obnakos ¢dopmaHm i u u. Ho B NOJb3Y NPABUILHOCMU BbIOEIeHUS 3MUX 38YKOB 0/1 COCbBUHCKO20
duanekma c. JlomboBox< 2080pum mom ¢Gakm, 4Ymo 2/1acHbIU U ABIAMCA HeHANPAXEHHbIM 02YO1EHHbIM
300He20 psa0a BepxHe20 N0ObemMd, a i-Heo2ybIEHHbIM 2/1aCHbIM CPe0He20 psAoa BepxHe20 N0Obemd.

Takum obpaszom, coenacHo ¢popmaHmHol 3D-modesu coCbBUHCKO20 duasiekma c. JIoMb0B0oX(, Mbl
MOXeM 20Bopumb 0 00BOJIbLHO KoppekmHol obpabomke ¢doHemuyeckoeo mamepuadsnd. OOHAKo 01
mo2o, 4mobbl NOO006HOE 3aK/IHOYeHUe MOMCHO Obl10 CcYUMAams NPABOMEPHBLIM, Mbl  NPOBesIU
conocmasJsieHue BbioesIeHHbIX ¢ NOMOWbO NPO2PAMMbI Praat napamempos 21aCcHbIX pOoHeM NoJiesbix
O0aHHbIX CO CPEOHUMU 3HAYeHUSMU 2/1ACHBIX MEXOYHAPOOHO20 poHemuYecKo2o aapasuma.

B Hw#enpusedeHHold mabsuue (Tab. 8) ommedeHbl BCe Nosy4eHHbIe 8 pe3ysibmame 0bpabomku
nosieBo20 mMamepuana B8 npocpamme Praat enacHblie GoHembl C YKA3aHuem UX MUHUMA/bHO20 U
MAaKCcumMasibHo2o ouanazoHd. ConocmassieHue 3mux O0aHHbIX ¢ 0aHHbIMU M®DA BbISBUIO HEKOMOPLIE
HemoYHocmu B nposedeHHoM paree E. B. Kosanesol poHOI02u4eCKOM aHau3e.
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(DODMGH/TH:I 2/IACHbIX NEePpB0O20 CJ/102d COCbBUHCKO20 duasnekma c. JTomboBo.

AniogpoH

JuanazoH

MuHuUManbHbIG NOKazamesb

F1(ly)

MakcumanbHbIl NoKasameJib

F2 (Iy)

514,088-941,115

1641,192-2290,902

341,263-619,996

1138,123-1502,069

692,61-786,262

1594,894-1893,258

501,565-659,786

1147,43-1593,267

385,291-427,651

1092,098-1500,312

735,104-835,24

1379,79-1565,969

575,691-644,74

1266,588-1547,925

™[O (@~ |C |0 |+]|Q

608,491-679,402

1488,502-1856,715

e

580,356-638,697

1635,976-2151,768

Tab. 8.

B coomsemcmsuu ¢ M®A [Catford 2001, 154], cpedHue nokazamesu a pasHbl F1 850 u F2 1610
[u, ymo coomsemcmayem 3Ha4eHusm F 1-F2 MaHculckux nosiesbix 0aHHbIX 018 3mo20 aniogdoHa no F1,
Ho, coennacHo F2, maHcudckas a umeem bosiee 8bIcoKyro yacmomy — 1950 [u; 0715 y no MDA xapakmepHsbi
cnedyroujue 3HaveHusa: F1 235 lu, F2 2100 'y — 8 ucciedyemom mamepudsie oH 0bo3Ha4aemcs Kak  u
umeem nokasamesnu F1341,263-619,996 Ty uF2 1138,123-1502,069 4. 3Ha4yumesibHoe pacxoxcoeHue
YKa3biBaem Ha HesepHo onpeodesieHHbIU aniodoH. [lpednonazaem, 4mo No 3a0aHHbIM NAPAMEMPAM, NO
M®A emy b1uxe Bce2o Heo2ybneHHbIl e1acHbIl 3a0He20 psoa BepxHe20 nodbema wF1 300 [y, F2 1390
ru.

AnnogoH o, no M®A, umeem cpedHue 3HavyeHus F1 360 Iy u F2 640 [u, Ho e2o nokasamesu,
C02/1aCHO NOJIeBbIM OAHHbIM C. JToMbBOBOX, NPeBOCX00SIM YKA3aHHbIe Npedesibl NpUMepHO B 2 pasa — F1
692,61-786,262 Iy u F2 1594,894-1893,258 [u, 4ymo cBudemesbcmayem o Heobxodumocmu
YMOYHUMb, HACKOJILKO NpasuibHO b6bl/10 NPOBEOeHO BbiOe/ieHue 3mMo20 BAdpuaHmMa @oHemsl. [lpu
COOMHEeCeHUU CpeoHe20-apudMemu4ecko20 YUuc/1a YKA3aHHbIX NAPAMempoB C NOKA3AmessmMu Opyaux
02yb1eHHbIX 271acHbIX cucmembl MDA, cxo0cmB Mexoy HUMU BbISIBJICHO He bbIJIO.

JluanasoH HeHanpsxeHHo2o 02ybs1eHo20 21acHo20 3A0He20 pAo0a  BepxHe20 NOObemMa U
cocmasngem F1 501,565-659,786 [y u F2 1147,43-1593,267 [u. [lpednonazaem, 4ymo BbioesieHue
Mako2o ai10poHa MAakxie Hyxoaemcs B KOPPeKMUpPOBKe, MAak KAk e20 3Ha4eHus bJ/iuxce BCe20
COOMHOCAMCA C YCPeOHeHHbIMU NAPAMEeMPAmMu 0pyeo20 2/1ACHO20 MeXOYHAPOOH020 (POHeMUYECKo20
anpasuma — ¥ (F1460 [u, F2 1310 lu). AninogpoH e, Co21aCHO OAHHBIM 3KCNEPUMEHMAsibHO-
poHemuyeckol npoepammsi Praat, umeem nokasamesnu F1 735,104-835,24 u F2 1379,79-1565,969 Iy,
ymo omsiu4aemcs om CpeoHuUx nokazamesel 3moeo 2/1acHo2o no M®A. BeposamHo, 0b603HavyeHue e
makxe cnedyem HeckobKO CKOpPeKkmuposams: NO napamempam oH B8 bosbwel cmeneHu
COOMHOCUMCS C Heo2yb1eHbIM 2/1aCHbIM NepeoHe20 poa HUXCHe20 Nodbema d.

llokazamesiu annopoHa € Nosesbix 0aHHbIX U €20 cpedHue 3HadeHus F1 610 Ty, F2 1900 Iy ong
coomsemcmayrwe20 2/1acHo20 N0 M®A MOXHO Ha3BamMb CONOCMABUMBIMU NO F1, HO pacxoo0AUUMCS 8
OmHoweHuu napamempa F2, ede nonesbiMm 0aHHbIM coomsemcmsytom. F1 608,491-679,402 u F2
1488,502-1856,715 ['y. CoenacHo 0aHHbiM MDA, ycpedHeHHbIe 3Ha4eHuUs annogoHa epasHsl F1 390 [y
u F2 2300 'y, npu 3mom nokasamesnu 0/ 3Mo20 2/1aCHO20, NOJYYeHHbIe 8 pe3yibmame 0bpabomku
noJsieBo20 mamepuasna, umerom ciedyroujue 3HadeHus: F1580,356-638,697 u, F2 1635,976-2151,768
u. Ommemum, Ymo 3mu NApamMempbl MAKCUMA/IbHO 61U3KU 3Ha4YeHusam F1-F2 0n1a € no M®A, a makxce
NPUbIUXCEHbI K 3MOMY Xce ai/I0poHy, HO BbioesieHHomy E. B. Kosanesol 8 pe3yibmame aHaau3anosiesbixX
O0aHHbIX COCbBUHCKO20 MAHCulckoz2o oduanekma c. Jlombosoxc. OOHAKO, 00HO3HAYHO 20BopumMb 06
owuboYHoM 0603HaYeHUU aanopoHa e u HeobxooUMOCMU e20 NePeuMeHOBAHUSI Mbl He MOXEM, BBUOY
00BOJIbHO 3HA4YUMEIbHO20 PACXOHOEHUS UX noKazamesel no sepxHel 2paHuue F2 Ha 295,053 Iu.

lapamempbr @ no M®A cocmasnstom npumepHo F1 500 u F2 1510 'y, Yymo coomsemcmayem
CpedHuM 3HaveHusm F1 u F2 019 3mo2o annogoHa B paccMampuBaembix NOJAEBbIX OAHHbIX.
Xapakmepucmuku aa1opoHa Heo2ybseHHo20 2/1aCHO20 nepeoHe20 pAada BepxHeeo noovema i(F1
385,291-427,651 [y, F2 1092,098-1500,312 [Uu) 3Ha4umesibHO pacxo0mcsl C YCPeOHeHHbIMU
3HaveHuaMU 3mod enacHol no M®A, 20e iumeem napamempsi F1 240 [y, F2 2400 lu.

Takum obpasom, 8 pe3ysbmame CpaBHUMe/IbHo20 aHau3d nokasamesel GopmMaHm nosesbix
0aHHbIX C. JToMOOBOXC CO CPeOHUMU 3HAYeHUSMU COOMBemMCMBYWUX 2/1aCHbIX MDA, MbiI donyckaem
BEPOAMHOCMb HECKOJIbKO HEKOPPeKmHo20 0003HAYeHUs i, U, B, a Makxe Moxem Npeonooxums
Ha/u4ue HecKoJIbKUX YHUKA/IbHbIX 019 MAHCULUCKO20 A3bIKAA/1/1I0(POHOB, YbU POPMAHMHbIE NOKA3amesiu
omsu4yaromcs om obuwieu3secmHbix nokasamenel M®A, noay4eHHbIX B8 pe3ysibmame aHasusd, B
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OCHOBHOM, eBpONeliCKUX $3bIKOB, U YKA3bIBAMOWUX HA pAHee munoJsio2uyecku HeonUCAHHYH
poHemuYecKyro YHUKAIbHOCMb 3MO20 A3bIKA — d, O, &,8,I.

Il. HedimpasibHocms no daumenbHocmu/fJonzoma (poHonoeu4eckull npu3HaK)

CoennacHo  paccmMampuBaembiM  NOJIeBbIM — OAHHbIM, B8 CEeBepHOM MAHCUUCKOM odudsiekme
obHapyxusaromcs dosiue u HelmpasibHble No 0/umesbHoCmuU GoHemsbl. [IpuBooUM CNUCKU C/108 HA
Kawoyo GoHemy>> 8 nopsoke ysesudeHus OUMETbHOCMU 3B8YKOB, SABJSHOWUXCS BApUaHMAamu
peanu3ayuu 0aHHbIX poOHeM:

a
paxve 3axomen ?’ a 0.097 mcex.
xasnéejiv ‘kapaHdaw’ a 0.110 mcex.
pattjiv ‘Bmecmo’ a 0.114 mcex.
man ‘MbloOHU' a 0.125 mcex.
mansi ‘mMaHcu’ a 0.126 mcex.
a

1) paxve 3axomen?’—a 0.097 Mcek.;

2) xasngjiv'kaparHoaw’—a 0.110 mcek.;

3) patrjiv'emecmo’—a 0.114 mcek.,

4) man‘mbl 00HU'—a 0.125 mcek.;

5) mansi'‘maHcu’—a 0.126 mcexk.;

d

1) patit ‘0nuHa, paccmosiHue, 8 medyeHue, 8 NPOOOIHeHUe Kako2o-1. BpemeHu’ —a 0.195 mcek.;
2)va:s ‘ymka'—a 0.200 mcek.;

3)ma:vi ‘Mbl’'—a 0.201 mcexk.;

4) sa:v ‘MHo20; 3a800b, B03BbIUIEHHOE MecCmo Ha HU3uHe —a 0.202 Mcek.;
5) sa:s ‘cenezenb,; bepecma; koneHo' —a 0.206 Mcex.;

6) na:n ‘Bbl MHoaue' —a 0.208 mcex.;

7) sa:v ‘neHb; Hyxo0a' —a 0.209 mMcek.;

8) a:nie ‘ky4a, mosina, cmaoo, cMas; Hapsi0, YKpaweHue, Kpacusbil, HapsaoHbitl’ —a 0.2 11 mcek.;
9)ya:r ‘bbik-oneHb’—a 0.213 mMcek.,

10) ta:ém’eda, nuwa’—a 0.2 14 mMcek.,

11) a:ni ‘meneps, cetiqvac’—a 0.2 16 mcek.;

12) a:rpi'pbibHbIt 3anop’—a 0.222 MceK.;

13) sa:ns’koneHo’—a 0.224 mcex.;

14) ra:t ‘cmyk’—a 0.224 mcex.;

15) a4 ‘toxcHbIl, BepxHUU no meyeHuro peku’—a 0.224 mcek.;
16) a:vi‘0Bepb’—a 0.229 mcex.;

17) ta:t 3uma, 200, 3umHul; x808° —a 0.23 1 mcex.;

18) na:nk ‘nucmserHHuua’—a 0.233 Mcek.;

19) xa:re ‘wupokud, peokud (o nece)’—a 0.236 mMcexk.;

20) a:nit’poe’—a 0.255 mcek.;

21)ra:si ‘pbick’—a 0.268 mcek.;

22) va:j'nocb?’ —a 0.283 mcexk.;

23) ma: 3emns, mecmo, MecmHocms, cmpaHa’—a 0.289 mcek.;
826

1) geanyit 'Ha dopoee’ —¢ 0.140 mcex.;

2)te:nin ‘6enka’—¢€ 0.179 mcek.;

25 Ha HelimpasibHbie 38yK NpUBoOUM NO 5 npumepos, 88UAY 0OCMAMOYHO20 KOAUYECmMBa NOOMBEPHOeHUl HanUYusa 3mux opmMaHm, Ha 0o
2ue — Bce BCMpeyeHHble 8 UCMOYHUKE C/I0BA, B KOMOPbIX YKA3AHHKIU (popMAHM BCMpeydemcs 8 NEPBOM C/io2e U umeem uHmepsads 6osee 0,
017 Mcex.

26 Ha HellmpasibHbIl eacHbIt popMaHm & 8 Ucciedyemom Mamepuase 06Hapy#eHo 8cezo 08a NpumMepd.
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£
1) e.ntep ‘nosc, pemerb, Kywiak’' —e 0.206 Mcek.;
2) se:mit ‘memHbIl, YepHbit' —& 0.223 mcek.;
3) ret'noxwb, obmaH, npumBsopcMaBo, JieHb; peokull (0 npeomeme)’ —¢ 0.263 Mcex.;
4) re.yit ‘c nomowybro Ko2o-n1ubo, 6sazodaps komy-nubo’—¢ 0.223 mMcek.;
5)e:5 ‘Mnadwas cecmpa, miadwas cecmpa omud, Maaouwasl 08oropooHas cecmpa’ —e 0.285 mcek.;
6) ne: eHwuHa' —¢ 0.303 mcex.;
7) nen’'Bbi 080e’—¢& 0.222 MceK.;
€27
1) vermunkve ‘Moyb, cmoyb,; cymems’ —e 0.095 mcek.;
2) petemjenku ‘BCnbIXHYMb, BOCNIAMEHUMbCS, pazeopemscs (06 ocHe)'—e 0.132 Mcek.;
e
1) se:p ‘KapmaH'—e 0.214 mcek.;
2) ne:dum ‘a3bik (aHam.)—e 0.253 mcek.;
3) reyin apkud, eopsyud, mensibid; #apko, menao’—e 0.192 mMcek.;
)
1) nonyet ‘BBepx— 0 0.082 mcex.;
2) voxon ‘ueosika, uena (wseliHas)— o 0. 106 mcex.;
3) xoxrej ‘0smen’— 0 0.119 mcex.;
4) posim ‘Obim™— 0 0.124 mcex.,
5) xontten ‘BoliHa- o 0.146 mcek.;
0
1) ro:si ‘ommesib, necyaHbil bepez (Mecmo pbibHoU n081u)’— 0 0.205 Mcek.;
2) so:t’nyk—0 0.209 mcex.,
3) to:tep’awuk™ o0 0.213 mMcek.;
4) vo:lik 2nadkud, ckonb3kudl,; cKob3ko— 0 0.238 mcek.;
5)so:r 2oneHb™— 0 0.270 mMcex.;
i
1) kivirn ‘8 (8Hympu npedmemay), 8 (BHympb npeomema)— i 0.094 mcex.;
2) sim ‘cepoue; cepeduHa, cepouesuHa; yueHmp—i0.119 mcek.;
3) mis ‘koposa™—i 0.132 mcex.;
4) piti 2He300—i 0.151 mcek.;
5) pigin ‘Houb, HOYbH?— i 0.175 MCeK.,
1
1)i:ses ‘okHo =i 0.183 mcex.;
2) vi:lt ‘nuyo’™i0.212 mcek.;
i
1) tinin ‘0opozod, yeHHbIt —t 0.116 mcek.;
2) Viyir ‘kpacHbil, 60poosbit, peiwul—t 0.116 mMcek.,
3) simri ‘'okyHb—1 0.129 mcex.,
4) sis 3a, noka (B meyeHue spemeHu)—i 0.147 mcex.;
5) kit ‘ocHosaHue, komesnb,; 30ecb, mym'—i 0.151 mcek.;
i
1) ti:yit'omcroda, cedyac—i 0.213 mcek.;
u
1) sulio ‘6ymbinka—u 0.111 mMcek.;
2) nusaprizde ‘Hyxa, 6edHocms, Huwema, 6eoHbid, Heumyujud —u 0.127 mMcek.;
3) urtiiv ‘83ameH, smecmo ye2o-1ubo— u 0. 144 mcek.;
4) surtti ‘oneHb—u 0.151 mMcexk.,
5) usiays ‘He3akoHHopo#0eHHbIU - u 0. 154 mcek.;
a
1) u:mi ‘2He300 (Ha depese), dynJio (c eHe30oM)—u 0.206 Mcek.;
Kak BUOHO U3 NpeodcmasiIeHHo20 Mamepuasd, 8 COCbBUHCKOM MAHCUUCKoM c. JTomboBoOX BBUDY
00CMamoYHo20 KOIUYeCMBA NPUMEPOB C YBEPEHHOCMbH MOMHO 20B0PUMb MOJIbKO O HA/IUYUU 00HO20

27 Ha HelimpasnbHbIl enacHbil )opMaHm e 8 ucciedyemom mamepuasne 0bHapyx#eHo BCce2o mpu NPUMepa.
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00712020 popmMaHma — d. Takxce Mbl MoxemM NPednosioH UMb BEPOSMHOCMb CYU,eCMBOBAHUS 0012020
38yKa € U omcymcmaue HelmpasbHO20 € U UCK/IHOYUMb Haudue HelmpaabHo20 U 0012020 €/€, 00HAKO
amu 8b1800bI mpebyrom dasibHelwel NpoBepKU Ha 6osiee NOJHbIX OAHHbIX. AHAIU3 GoHemuYecKux
cucmem, NpeodsIoXeHHbIX NPeouwecmBeHHUKAMU, NOKA3aa Caedyroujue cxo0cmad U pas3iudusi C
noJiesbIMU OaHHBIMU!

1) Bce uccnedoBamesiu CXO00SMCA BO MHEHUU, YMO O/ CeBepHO20 MAaHCUlCKo20 duasekma
XapakmepHo Hasuyue HelmpasbHbIX U 00J12UX 2/1ACHbIX d/d, 0/0, u/U;

2) HEeoOHO3Ha4Hble OAaHHblIe Mbl BCMpedYaem OMmHOCUMesbHO ucciedyemol @doHomocudeckol
XapakmepucmuKU 38YKOB i: 4acmb ucciedosameriel Bbidessiem 00120my 0718 3Mo2o popmMarma, 4acms
— Hem, 8 N0s1eBbIX OAHHbIX C. JIoMb0BOXC Dos20ma 0JiF | Makxe He Noomaepx oaemcs;

3) MHeHue Hekomopbix ucciedosamesell Makxice pacxo0amcs 8 OMHOWEHUU 38YKa e: N0 OaHHbIM
Kanbmara u XoHmu Bbi0esnigemcs iuwb 0oseuli popmaHm €, npu 3mom banaHouH/Baxpyuiesa 2080pm
0 Haau4uu Aulb HeldmpaabHOU XapakmepucmuKku 0/ 3mo2o 38yKd, a PombaHoeesa [PombaHoeesa

1957; 2017] npednazaem 0/ CbI2BUHCKO20 U COCbBUHCKO20 MAHCULUCKO20 KaK HeUmpasbHyro, mak u
dosneyro popmaHmy u e.

4) B Haubosee paHHuUx mamepuanax (Kanemas, XoHmu) He Bbidesisemcs enacHbid popmaHm f (bl),
HO yxe 8 0aHHbIX banaHouHa/Baxpywesol 3aukcupoBaH 3mom 38yK KaK HeUmpasibHbIl, d, HA4YUHAs C
1970-x, E.N. PombaHOeesa BBoOum Kak HelmpasibHbil, mak u 0os2ull popmMaHm B8 ¢oHoI02u4ecKyHo
cucmemy ceBepHbIX CbI2BUHCKO20 U COCbBUHCKO20 O0UA/IeKMOB. B omHOWeHUU NoJsieBbiX OdHHbIX C.
JIoMb60BOIHC MbI MOX(EM 20B0PUMb MOJIbKO O HAUYUU HEUMpPaabHOU XapakmepuCmuKuU 2/1acHO20 f.

Kak BUOHO U3 Npedcmas/ieHHo20 Mamepuand, B COCbBUHCKOM MAHCUUCKOM C. JlomboBox
00HO3HAYHO MOMCHO 20BOPUMb MOJIKO O HA/IUYUU 00OHO20 00712020 GOPMAaHMa — d. TAakx3e Mbl MOXEM
Npeonosioxums BEPOSMHOCMb CyWeCmBOBAHUS 00712020 38YKA & U OmMcymcmaue HellmpaabHo20 € U
UCKJTFOYUMb Hasu4ue HelimpasibHo20 U 00712020 /€.

AHAMU3 ¢oHemuyeckux cucmem, NPedsiodeHHbIX NPeouwecmBeHHUKAMU, NOKAa3asa Ciaedyrouiue
CX00CMABA U paz/iudus C NOIeBbIMU OAHHbIMUL

1) Bce uccnedosamesiu CX009MCA BO MHEHUU, YMO O/ CeBepHO20 MAaHCUUCKo20 oduasekma
XapakmepHO Hasauyue HeldmpasbHbIX NO 0UMebHOCMU U 00/12UX 2/1aCHbIX d/d, 0/0, u/U, 00HAKo 015
COCbBUHCKO20 MaHCUlcko2o ¢. J/ToMboBOX 00/120Ma o U U He NoOmMBepoaemcsl;

2) HEeoOHO3Ha4Hble OaHHblIe Mbl BCMpe4Yaem OmHOoCUmMesbHO ucciedyemol ¢doHomoeudeckol
XapakmepucmuKu 38YKOB I yacme uccredosamesnel Bbidessem 0os120my 0/ 23mol poHeMbl, 4acmb —
Hem, B NOIeBbIX OAHHbIX C. JToMboBOX 0os120ma 018 | Makx e He NoOMaBep}0aemcs;

3) MHeHue Hekomopsbix ucciedoBamesnell Makx e pacxo0ssMcs B OMHOWEeHUU 38yKa e: N0 0aHHbIM
KanbmaHa u XoHmu Bbldesisemcs uib 0012ull popmMaqm €, npu 3mom baiaHouH/Baxpywiesa 2080psim
0 Hanuyuu auWb HelmpassHol Xapakmepucmuku 0719 3moeo 38ykd, a PombaHoeesa [PombaHoeesa

1957: 2017] npednazaem 0/ CbI2BUHCKO20 U COCbBUHCKO20 MAHCULICKO20 KAK HelumpasibHyr, mak u
doneyro popmarHmy u e.

4) B Haubosnee paHHux mamepuasax (KaibmaH, XoHmu) He Bbidensemcs enacHbit popmarm i (bl),
HO yxe 8 0aHHbIX banaHouHa/Baxpywesol 3aukcupoBaH 3mom 38yK KaK HeUmpasibHbIl, d, HAYUHAs C
1970-x, E.N. PombaHOeesa BBoOUM Kak HelmpasibHbil, mak u doseull popmaHm B GoHOI02UHECKYHO
cucmemy CeBepHbIX CbI2BUHCKO20 U COCbBUHCKO20 O0UA/IeKMOB. B omHOWeHUU NosieBbiX OdHHbIX C.
JloMb60BOM#C MbI MOX(EM 20B0pUMb MOJIbKO 0 HAIUYUU HEUMPAaibHOU XapaKkmepuCmuKU 2/1aCHO20 f.

Ill. @oHono2udeckue pazau4us 0aHHbIX NOJSIEBO20 Mamepuand c. JloMboBoxc

B npouecce ucciedoBaHus N0se8020 Mamepuasda c. J/1ombo80x 6b1/1 06HapyxeH pso pacxoxoeHul
C Haubosiee NoJHbIM (U 0OCMYNHbIM HAM) POHOJI02UYECKUM UHBEHMAPEeM CEeBepH020 COCbBUHCKO20
MaHculickoeo ouanekma, npedsioxerHHoeo E. V. PombaHoeesou?®.

(Pombaroeesa 1982) y — [Monesbie 0aHHbIE U

1) cocbs. Hycanpbixoe ‘Hyxoa, Huwema, 6edHocms, 6eOHbIl, Heumyuud', nusaprizde ‘Hyxoa,
Huwema, 6edHocms, 6e0HbIl, Heumyuul' (F1 369,739-F2 991,572);

2) cocbB. cynibs ‘bymabinka’, sule ‘6ymeinka’ (F1 348,906-F2 968,659);

3) cocka. cyc ‘bnoxa’, sus‘6noxa’ (F1 366,999-F2 993,764);

4) cocbB. XyMnbIM ‘BOJIHbI (MH. Y.)’, xXumpaat 'BosiHbl (MH.4.)' (F1 485,877-F2 817,876);

5) cocbB. ypmbiue ‘BzameH, Bmecmo Ye2o-n1ubo’, urtitv'ezameH, smecmo yez2o-nubo’ (F1 541,109-F2
1299,434);

28 JlaHHble npuBoOSMCA NO CII0BAPH) COCbBUHCKO20 MAHCULCKo20 duanekma [PombaHdeesd, Kyzakosa 1982].
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6) cocbB. ycs2y, Ycazbisl ‘He3aKOHHOPOXCOeHHbIU', usiays ‘He3aKkoHHHOPOXOeHHbIU' (F1 516,837-F2
1064,892);

7) cocbB. cypmbl ‘oneHb’, surtti‘oners’ (F1 466,476-F2 1017,57);

CpedHuti nokasamesib 018 popMaHma u no 0aHHbIM M®A umeem 3HaqeHus F1 250 [y, F2 595 Iu.
CpedHee 3Ha4yeHue npedcmasieHHbIX C/108 pasHo ciaedyrowemy: F1442,269 [u, F2 1021,966 [u.
lpednosiazaem, 4mo NodobHoe pacxoxcoeHue Moxem 2080puUMb 1UbO 0 HeBepHO 0603HAYeHHOM 3BYKe B
nosiesbiX OaHHbIX, UubO0 cBudemesbcmayem 06 o0coboMm 019 MAHCULCKO20 A3bIKA 38YKd, He
COOMHOCUMO20 C 0bWEenpUHAMBbIM «e8pONElCKUMY.

losesbie 0aHHble U - (PombaHOeesa, Kyzakosa 1982)y

1) cocbs. my8 ‘nemo, myoa’, tuvnemo, myoa’ (F1 501,568-F2 1318,871);

2) cocbB. pycb ‘pycckud, 006pomHbIl’, rusi‘pycckull, dobpomHbil’ (F1 735,84 1-F2 1799,327);

3) cocks. cyn ‘peys, pom’, sup‘peds, pom’ (F1643,25-F2 1634,183);

4) cocbs. pyma ‘npusmesib, mosapuuy (0py2ol HAUUOHALHOCMU)', R~RSMe npusmesib, MoBapull
(0pyeot HayuoHaneHocmu)' (F1 659,786-F2 1390,745);

5) cocbB. ym ynbick 7, umyutisi?’ (F1 407,797-F2 1021,288);

6) cocbs. xynman ‘Beiopa’, xuttepBbiopa’ (F1617,462-F2 1593,267);

7) cocbB. Xymbbim ‘BouHbl’, yumbit Bourbl’ (F1473,137-F2 792,42);

8) cocbs. Hymu ‘BepxHull’, numi ‘BepxHul’ (F1 449,092-F2 969,415);

9) cocbB. MyBbIp, MOBbIP ‘0YbUHKA, KOAOMYWNKA, KOA0m 075 COUBAHUS WUWEK , MUVir 0ybuHKa,
Ko/omyuwika, koaom 01 cousarus wuwek’ (F1 500,999-F2 983,697);

10) cocbB. ycb-nyJibl ‘ewe cusibHee', ssiput ‘ewe cunbHee’ (F1 599,502-F2 1418,85),

11) cocbs. Byb ‘knécm’, vuli'knécm’ (F1 654,488-F2 1365,554);

12) cocbs. yribna ‘kedp’, ulipe’kedp’ (F1 568,26 1-F2 1552,074);

13) cocbB. mypxyn ‘kapace’, turxet’kapack’ (F1 625,245-F2 1311,303);

14) cocbs. Xypu ‘uzobpaxceHue’, xuri‘uzobpaxcerue’ (F1 429,5-F2 1393,19);

15) cocbB. Mysiu ‘Kocsk, cmas’, mutt ‘kocak, cmasa’ (F1584,111-F2 1393,347);

16) cocbB. MyBbIIMAXU, MOBbIIMAXU ‘KPYy2oM, BOKPY2', muvexi Kpyeom, Bokpye' (F1526,998-F2
1016,923);

17) cocbs. BybI ‘nepedHud’, nuvi‘neeporuld’ (F1 501,565-F2 1147,43);

18) cocbB. NYpbiCb ‘CBUHBA', purisi'cBuHba’ (F1 515,42-F2 1436,983);

19) cocbB. yrbHyC c80600HbIU’, blinas‘cB8ob600HbIU’ (F1 560,477-F2 1171,169);

20) cocbB. ycbmbl ‘mosibko Ymo, cetivac’, usiti‘mosibko ymo, cetivac’ (F1 489,888-F2 1023,118);

22) cocbB. myldm ‘cHee’, tujt'cHe2’ (F1 414,347-F2 1074,148);

23) CoCbB. CYHCYHKBE ‘CMompems, 2isidems, Budems’, ssnz¥ nkve ‘cmompems, engdems, sudems’
(F1440,097-F2 1123,932);

CpedHue nokazamesiu npusedeHHbIX C/108 umetom 3HadyeHus F1 540,855 lu, F2 1269,601 Iu.
Mapamemps! u no 0aHHbIM M®A pasHbl F1 250 [y, F2 595 [u; npubsiusumesibHoe cpeoHee 3HaYyeHue
enacHoeous — F1400 [u, F2 1450 [u. O4eBuoHo, Bbi0esieHUe 2aacHo20 y 0J1 NPUBEOeHHbIX C/I08 B
mamepuasnax E. M. PombarHoeesol a8/15emcs owUubOYHbIM U HYyXOdemcs 8 KoppekmupoBKe. Y4umabiBas
PazHUYy B8 NApamMempax 2/1acHbIX 38yK0OB U UUNOJIeBbIX OAHHbIX C. JIoMOOBOM, MOXCHO 20BOPUMb O BEPHO
npuHsmMom peweHuu E. B. Kosanesol npedsioxcums 019 HUX pa3Hoe 0603HaqyeHue.

lonesbie 0aHHbIe € - (PombaHoeesa, Kysakosa 1982) e

1) cocbB. pem 7oy, 06MaH, NnpuMBOPCMBO, J1eHb, pedkul (o npedmeme)’, retnoxbs, obmar,
npuMBOPCMBO, JieHb, peokull (0 npeomeme)’ (F1 655,133-F2 1760,429);

2) cocbB. 2eHebim ‘Ha dopoee’, geanyit ‘Ha dopoee’ (F1 663,247-F2 1856,715);

3) cocbB. KEP Hceneso, xenesrHbill’, ker Heneso, xenesrbil’ (F1718,771-F2 1769,898);

4) cocbB. pezbin ‘C nomMouibto Ko2o-ubo, 6aazodaps Komy-1ubo’, re:yit’'c nomowbro Ko2o-1ubo,
61a200aps komy-nubo’ (F1 618,368-F2 1674,916);

lonesbie 0aHHble € - (PombaHOeesa, Ky3akosa 1982) 3

1) cocbB. 3¢b ‘Maadwas cecmpa, Maaowas 0BopoOHAs cecmpa’, £.si'Mmaadwas cecmpa, Maaowas
0s8oropodHas cecmpa’ (F1 660,063-F2 1614,299);

2) cocbB. 3HMAn ‘nosic, Kywak, pemeHs’, €:ntep’‘nosc, pemers, Kywak' (F1 608,943-F2 1648,129);

3) cocbB. c3mbLT ‘MmemHbIl, YepHbIU', s&:mit‘ memHbil, YepHbil' (F1 679,402-F2 1733,627);

4) cocbs. H3H Bbl 0Boe’, nen ‘Bl 080e’ (F1 608,49 1-F2 1488,502);

5) cocks. n3kbIH ‘benka’, te:nin‘6enka’ (F1 590,243-F2 1599,668);

6) COCbB. H3 HeHWuHa’', ne: weHwuHa' (F1 566,889-F2 1399,205),
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Jlna € cpedHul gpopmaHmHbIt nokazamesib M®A pased F1 610 [y, F2 1900 [y, npu 3mom 8
uccedyemom mamepuarsie 0715 nepsol 2pynnbl C/108 0H umeem napamemps! F1 663,879 [u, F2 1756,489
[y u o smopodli epynnei o8 —F1 619,005 Ty, F2 1691,793 ['y. [ina 38yka e cpedHut nokazamesbs M®A
paseH F1390 Iy u F2 2300 [u, Ymo He coomHoCUMo C nNapamempamu paccMampusaemoz20 ¢GopmMaHma.
Monazaem, peweHue E.V. Kosanesol He obo3Hayames B8 3MUX C/108AX 3BYKU € U € SB/IAemcs
060CHOBAHHbLIM, BBUOY HE3HA4YUMesIbHOU pa3HUUbl B UX NOKA3AMessx, HO 8 060UX Cy4asx ¢dopmaHm &
UMeem 3HayumesibHoe PAcCXox0eHue B 3HaYeHusx F2 co cpedHuMm obuwenpuHImbIM, 4mo
csudemesibcmayem 0 e20 YHUKA/IbHOCMU, /Ub0 He coBCemM KoppeKmHOM 0603Ha4YeHuUU.

losesbie 0aHHble a —(PombaHoeesa, Kysakosa 1982) 3

1) cocbB. H3HKKeH Bbl 0Boe 00HU’, nan ‘Bbl 08oe 00Hu’ (F1 925,43-F2 1290,593);

lNonesble darHHble a — (PombaHoeesa, Kyzakosa 1982) o

1) cocbs. BOMbIM “cedoll’, vatrm ‘cedol’ (F1 779,136-F2 1571,346);

YcpeOoHeHHble 3Ha4eHus 2/1acHo20 38yka a No 0aHHbIM M®A pasHei ciedyrouwsemy: F1 850 u, F2
1610y, 0na 3 (€)—F1600 [y, F2 1900 [u; 019 0 — F1 360 [y, F2 640 l'y. Takum 0bpazom, BbioesieHHbIl
uccaeodosamenamu GopmMaHm B 3Mux NPUMEPAx, NO Hawemy MHeHutro, bosiee coomsemcmayem 0py2omy
3BYKY — B, Hexesu a,3, o.

lNonesbie 0aHHble 3- (PombaHdeesa, Ky3akosa 1982) 3

1) cocbB. m37bl 3uma’, t3k 3uma, 3umHul; 3umod, Ha 3umy’ (F1 713,801-F2 1287,636);

losiesbie 0aHHble 3 - (PombaHOeesa, Kysakosa 1982) €

1) cocbB. MECbI2 U3BUIUHA, U3YHUHA’, M3Sfy ‘U3BUAUHA, u3tyduHa’ (F1791,913-F2 1718,164);

CoenacHo M®A, cpedHull nokazamesb 019 popmarma 3 npubnuzumesibHo paseH F1 600 lu, F2
1400 Iy, popmaHma 3 (€) — F1 600 Iy, F2 1900 Iy, ons e — F1 390 [u, F2 2300 Iu. lpednonazaem,
2/1acHbIU B C10BAX 3umMa, 3UMHUU’ U ‘U3BU/IUHA, U3/TyHUHA’ bJIUX e BCe20 pOPpMAHMYy a@ U, C1e008AMeJIbHO,
Hy»#0aemcsl 8 KOpPEeKMUPOBKE.

lonesbie 0aHHbIe o0 — (PombaHoeesa, Ky3akosa 1982)d

1) cocbB. XdcbiH, xdcyHKBe ‘ymen’, xosun'ymen’ (F1 822,463-F2 1795,162).

[Tokazamenu @opmaHma o B 3MOM NpPuMepe He SBJSHMCS COOMHOCUMbIMU CO CPeOHUMU
3HaveHusmu popmarm o (F1 360 'y, F2 640 'y). BeposamHo, E. M. PombaHoeesol 38yk a (F1 850 Iy, F2
1610 I'y) ons cnosa ‘ymen’ 6bi1 onpedesneH BepHo.

lonesbie 0aHHble 3 - (Pombardeesa, Ky3akosa 1982) y

1) cocbs. ysma ‘cupeHs’, ovte ‘cuperb’ (F1 621,253-F2 1346,447);

CpedHutl nokasame/sib 015 popmMaHma 2 no 0aHHbIM MDA umeem 3HaveHus F1 500 Iy, F2 700 Iu.
PaszHuya 8 napamempax 3mo2o 38yKa caudemesibcmayem 0 He0bxo0UMOCMU YMOYHEHUS, HACKO/IbKO
NpasusibHo bb110 NPOBEOEHO e20 BblOesIeHUE.

3aknoqeHue

[lposedeHHoe KOMNJIeKCHOe UCCe00BaHue noseso20 mMamepuana C. JIoMbOoBOXC C NOMOULbIO
SKCNepuMeHmMasabHo-pOHeMUYeCcko2o U  (OHO02UYeCKo20 aHAAU3d, BbINOJIHEHHo20 Ha base
naameopmei  LingvoDoc, no3sosisem 3aK/aH04uUmMb, HACKObKO MOYHO uccredosamenamu XX 8. U
COBpPeMeHHbIMU JIuHeBUCMAMU  Oblia ONUCAHA (POHemUYecKas CucCmema cesepHo20 MAHCUUCKOo20
duanekma.

Tak, B8 pesysibmame CpasHUMesabHo20 aHau3a nokasamesel 2/acHbIX GOpMAHM nNoJeBo20
mamepuana, BbifBeHHbIX E. B. Kosanesol, co cpeOHUMU 3HAYeHUSMU COOMBEeMCMBYHULUX 3B8YKOB
M®A, Mbi 06Hapy»cuiu psio aniopoHOB, HyXOarowuxca 8 ymoyHeHuu (# u, ). [lpu 3mom bbi/1 BbiSBIeH
pA0 YHUKAJIbHbIX 3B8YKOB (a, 0, € e, i, Uu), 0bnaoarouux HexapakmepHbIMU NOKaamesnsamu Osis
obwenpuHamsix napamempos F1-F2 mex0yHapooOHo20 pOHemu4Yeckozo asagasumda, 0CHOBAHHO2O, B
OCHOBHOM, HA OAHHbIX AHA/IU3A eBPONeliCKUX S3bIKOB.

Kpome mo2o, npu uCcae0oBaHuu  HelmpaabHOCMU-00/120Mbl  2/1ACHbIX  popMaHm 01
COCbBUHCK020 MAHculcko2o duasekma 6b110 N0OMBepi0eHo Haauyue 0012020 38yKa d, HempasibHbIX
a, 0, U, [, Npu 3MoM MHeHus uccredosamesiell pa3oulIUuCs B OMHOWEHUU GpopMaHm e ui. He uckirtoyaem,
ymo 3mo Moxem bbimb CBA3AHO C pa3BUMUEM $3bIKad BO BPEeMeHU. paccMampusdembit Mamepuasn
oxsBamasisaem nepuod om nepsol mpemu 00 KoHua XX 8.

B pesysibmame u3y4deHus pazaudqul 8 MPAKMOBKe 2/acHbIX GopmaHm 6b110  BbiSB/IEHO
poHoM02uYeCcKU MoYHOe 0esieHue 2/1aCHO20 38YKa U 0715 pA0a C/108 B coBpemeHHoU obpabomke noieso2o
mamepuana c. Jlombosoxc. OOHAKo, B mMamepuase COCbBUHCKO20 Oudsiekmd, Ha komopom E. .
Pomba+deesol bbiia NocmpoeHa 00Ha u3 obuwienpuHamsbix GoHeMuUYeCKux cucmem smopol NOI0BUHbI
XX B., makce obHapyxusaromcs bosiee KoppekmHble 0603Ha4YeHUs 2/1aCHbIX popMaHm.
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POJIb PA3/IEJIA «[TOHUMAHWE NMPOYUTAHHOIO» HA SK3AMEHAX 10 PYCCKOMY A3bIKY

TapaHa lysiuesa

Cmapwud npenodasamesib

Hamasa+ Abbacosa

Cmapwud npenodasameris,

Kagedpa UHHOCMPAHHbIX A3bIKOB

Cymeaumckudli 2ocyoapcmaeHHbIl yHusepcumem

BsedeHue

JK3ameHbl NO PYCCKOMY A3bIKY ABJISFOMCH BAXCHBIM UHCMPYMEHMOM 0719 OUEHKU 3HaHUl cmyoeH-
MOB B PA3/IUYHbIX ACNeKMax A3bika. OOHUM U3 CaMbIX 3HA4YUMBbIX paszoesnos asasemcd pasoen "MoHuma-
Hue NpoYUMAaHHo20", KomopbIl oyeHUBaem He MoJbKo CNOCO6HOCMb CMYOeHMOoB NOHUMAMb OMOoeslb-
Hble C/108a U NPeOJIOMEHUS, HO U UX CNOCOBHOCMb NPABUJ/ILHO BOCNPUHUMAMb 06WUU CMbIC/T Mekcma u
UHMepnpemupoBams €20. 3Mom pazoes1 0CObeHHO BAXeH B SK3AMEHAax No PyCCKOMY A3bIKY, MAK KaK OH
ABJISeMCS BAXCHbIM WA20M HA NYMU AKMUBHO20 UCNOJIb30BAHUS A3bIKA. PyccKull A3bIK U3y4aemcs BO
BCeM MUpPE, U 3MU 3K3AMeHb! HanpasJ/ieHbl Ha OUeHKY 3HAHUU A3bIKa U KY/JbMYypHbIX ocobeHHocmel (Ma-
kaposa, 2020).

1. enu pazdena "lloHumaHue npoyumarHozo"

OcHosHoU uesbto pazoena "lloHumaHue npoYUMaHHo20" S819emcs OUueHKa cnocobHocmu cmyoex-
MoB NPABUJIbHO NOHUMAMb MEeKCM U 0OMBeYamb HA BONPOChl, OCHOBAHHbIE HA NPOYUMAHHOM. 3Mom
pasoes1 ouyeHusaem He MoJibKo 3HAHUe A3bIKd, HO U CNOCObHOCMb CMYyOeHmMa BOCNPUHUMAMb CMbIC/T
MmeKcma, NOHUMAmb J102u4eckue CBS3U, aHaU3UpPOBAMb PA3/IUYHbIE UOeU U BbISBISMb OCHOBHbIE Udeu
mekcma (CemeHosa, 2018).

3mo mpebyem om cmydeHma He MoJibKO 3HAHUS 2PAMMAMUKU U JIeKCUKU S3bIKA, HO U YMeHUS]
aHanu3upoBAMb MeKCM U NOHUMams e20 bosiee 2/1yboko. [1pasusibHoe BOCNpUSMUe MeKCma u uHmep-
npemauus e2o co0ep@caHus ABJISHMCE BAXCHbIMU 3MAnamu 8 0by4eHUU F3bIKy U cnocobcmayom pa3su-
MUk Opyeux HaBbIKOB.

2. 3Ha4eHue HaBbIKOB NOHUMAHUS NPOYUMAHHO20

HasbiKu NOHUMAHUS NPOYUMAHHO20 U2PArom BAXCHYHO POJib B 0OYYeHUU A3bIKY, MAK KaK OHU Cno-
cobcmByrom pazBUMUK MHO2UX ACNEKMOB A3bIKA, MAKUX KAK 2pamMMamukd, J1eKCUKd, CUHMAakcuc u
CMUJ/Ib. IMU HABbLIKU MAKXe pa3BuBarom cNOCOOHOCMb CMyo0eHma K aHasau3y, popmMupyrom €20 OmHo-
WeHuUe K pasauyHbIM MeKCmam U NOMo2arom NOHIMb MEKCMbI, HANUCAHHbIE B pasHbix cmussax (Kosa-
JieHKko, 2019).

B 3Kk3ameHax pazdesn "[loHUMaHue npoYumaHHo20" oueHuUsaem, HackosbKo CmyoeHm cnocobeH
BOCNPUHUMAMb MEKCM NPABUJIbHO U AHA/IU3UPOBAMb €20 CO0epicaHue. Imo cnocobcmayem pa3sumuto
HABbIKOB AHAJ/IU3A, YMeHUs 0e/lamb Jlo2udeckue BbiBOObI U BOCNPUHUMAMb OCHOBHbIE Udeu meKcma
(Memposa, 2017).

3. Cmpykmypa u mpeb0oBaHus pazoesa 8 3K3ameHe

B 3K3ameHax no pycckomy A3bIKy pazoen "TIoHUMaHue npoYumarHo20" 06bI4HO cOCmMoum U3 He-
CKOJIbKUX MEeKCMOB U BONPOCOB, CBA3AHHbIX C HUMU. TeKcmbl Mo2ym bbimb HA pas/iuyHble membl. Om
noBceoHeBHOU XU3HU 00 IUMepamypb! U HayKu. Bonpockl, KAk npasusio, Mo2ym bbims 8 pasiuyHbIX ¢pop-
Mamax: MHoXecmBeHHbIU BbI6OP, 3aN0JIHEeHUe NPONYCKOB U KpAmKUe omaemal. Imu BoNpoCk! HANPAas-
JIeHbl Ha Mo, 4mobbl NPOBEPUMb, HACKOJILKO XOpOoWwo CmydeHm NOHUMAaem OCHOBHYH Uuderd meKCmd,
0ema’su u sio2udeckue CBA3U Mexoy paziuyHbIMU YACMAMU MeKCma. Takxe cmyodeHm 00JixeH yMemsb
UHMepnNpemupoBamMb CMUJIb MeKCMa, yesib asmopa u 0bwut moH npoussedeHusi (CemeHosa, 2018).
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Hekomopble 3K3ameHbl npedsiazarom MeKCMbl HA AKMYdsibHble meMbl COBPEMeHHOCMU, 8 MO
Bpemsi Kak 0pyeue BK/IH04arom JIUMepPamypHbie Ui UCMOopuYeckue Mmamepuassl. Smo nomozaem Cmy-
deHmam passuBamMb HABbIKU BOCNPUSMUS U AHA/IU3A pA3/IUYHbIX MUNOB mekcmos (Makaposa, 2020).

4. BnusiHue pa3dena "[loHUMaHue npoYumarHHo20" Ha cmyoeHmos

Paszoden "ToHUMaHue npoYumaHHo20" B 3Kk3ameHe uepaem He moJibKo PoJib B OUEHKEe 3HAHUU A3bIKd,
HO u cnocobcmByem pazsumuKo 0bUie20 YPOBHS A3bIKOBOU 2paMOmMHOCMU. Imom paszdesl nomMmo2aem
cmyoeHmanm Jiy4we NOHUMAamae U UHMepnpemuposams CMpyKmMypy mekCcmd, UCN0/1b308AMb PA3/IUYHbIE
A3bIKOBbIE KOHCMPYKUUU U BbISIB/ISIMb CBA3U MeXOy udesMU. Takxe HaBbIKU NOHUMAHUS NPOYUMAHHO20
paAz3BuUBAOM CNOCOOHOCMb CMYydeHMOoB aHaUu3UupPOBAMb MEKCMb! U NPUMEHSIMb CBOU 3HAHUS HA NPAK-
muke (KosasneHko, 2019).

CmydeHmbl, npoxodsujue 3mom pazoesi, He MoJIbKO COBEPUICHCMBYM CBOU A3bIKOBbIE 3HAHUS,
HO U pasBuUBArOM CNOCOOHOCMb K MEXCKYJIbMYPHOMY AHAAU3Y U OMKPbIMOCMb K PA3/IUYHbIM UM U
MOYKAM 3pEHUS. IMO OYeHb BAXCHO 0JI U3YYaroU4UX PYCCKUU S3bIK, NOCKOJIbKY NOHUMAHUE S3bIKA U KYJTb-
MYypbl MecHo CBA3aHO U cnocobcmayem bosee 2/1y6oKomy ycBoeHuto A3bika (llemposa, 2017).

lpumep 3a0aHus 019 pazoesa "[ToHUMaHue NPOYUMAHHO20" Ha 3K3AMeHe NO PYCCKOMY A3bIKY

Tekcm:

"Mymewecmsue 8 Mocksy"

B Mockse MH020 UHMeEPeCHbIX Mecm, KOomopble cmoum nocemums. OOHUM U3 CaMbiX U3BECMHbBIX
assgemcs KpacHas naowadb. mo cepoue 20p00d, U 30eCb pACNOJIOMEHbI MAakue UCmopuyeckue 30aHus,
Kak Mockosckull Kpemsb u cobop Bacuausa baaxeHHo2o. Kaxobil mypucm 0oJs+eH ysudems 3mu na-
MSAMHUKU apXUmeKmypebl.

Kpome moe2o, Mocksa cnasumcs caoumu mysesamu. Hanpumep, lywkuHcKut my3ed uzobpasumesib-
HbIX UCKYCCMB, 208 MOXHO yBUOemMb KAPMUHbI U CKYJ/1bNMYPbl U3BECMHbIX XYOOXCHUKOB. Takxe cmoum
nocemums TpembsIKOBCKYHO 2a/iepero, 8 Komopol cobpaHo MHOXeCmBo npou3ssedeHul pycCKUux macme-
POB.

Ho Mocksa — 3mo He moJibko ucmopu4yeckue mecmd. B 20pode MHO20 NAPKOB U CKBEpOB, 20e
MOXCHO 0OMOOXHYMb, NPO2YJIAMbLCS WU NOKAMAMbCA HA Besocunede. OOUH U3 MAakux napkos — Ljapu-
UbIHO, 20e Haxo0SMCcA Kpacusbie 0Bopubl U NpYo.

Ecnu bl Xomume y3Hams 6o/ibwe 0 Ky/Jbmype u ucmopuu Poccuu, Mocksa — 3mo udedsibHoe me-
cmo 0719 nymewiecmaus.

Bonpocsi:

Kakue ucmopuyeckue 30aHusi pacnosoxcerbl Ha KpacHol naoujaou?

a) TpembAKOBCKAdA 2anepesi

6) Mockosckuli Kpemsib u cobop Bacusiusa biax}eHHo20

B) MywKuHcKud my3el

2) LjapuybiHo

Kakol my3el 8 Mockse s8/15emcsi CambiM U3BECMHbLIM 015 NOKJIOHHUKOB U306pa3umesibHo20
uckyccmsa?

o a) TpembAaKoOBCKaAsA 2anepes
6) MywkuHcKul my3ed uzobpasumesibHbIX UCKYCCmMB
B) Kpemsib
2) Mapk LjapuybiHo
Ymo Mox#HO cOesiameb B MOCKOBCKUX NAPKAx?

a) To/IbKO Npo2ysmbCs

6) Mpo2ysiku, omobIX U KamaHue Ha sesocunede

8) To/ibKo omObIXamb

2) CMompemb Ha NaMAMHUKU

Ymo camoe uHmepecHoe 8 Mockse 0/ mypucmos, NO MHEHUO aBmopa?
a) TpembsKoBCKas 2asepes

6) KpacHas niaowads, Kpemsb u cobop Bacuausi baaxeHHo20
B) My3eu u napku

2) Becb 20p00

Omsemel:

1. 6) Mockosckuli Kpemsib u cobop Bacwius biax3eHHo20

2. 6) MywkuHckud my3el uzobpasumesibHbIX UCKYCCMB

3. 6) lpozysiKu, omobIX U KaMaHue Ha sesocunede

4. 6) KpacHas nnow,adb, Kpemsib u cobop Bacususi baaxceHHo20

NO O O 0 —

0O OO0 0 NOOOO WO oo
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Smom npumep 3adaHus nomMo2aem nposepumMb CNOCOOHOCMb CMYyOeHMa K BOCNPUAMUKD U aHd-
JIU3y MeKcmd, BblOesIeHUr) OCHOBHbIX uded U pakmos, a Makx3e pasBumuro HaBbIKo8 0OMBemad Ha Bo-
NPOCbI, OCHOBAHHbIE HA NPOYUMAHHOM Mamepudarie.

3aksoqeHue.

Paszoden "ToHUMaHue npoYuMaHHo20" B 3K3ameHax no PyccKomy 3bIKy uepaem Kar4esyro poJib 8
oueHKe 3HaHul u HaBbIkoB CMyo0eHmoB. Imom pazdes He MoJbKO NPOBEPSem 3HAHUE S3bIKA, HO U pa3-
BuBaem cNoCcobHOCMb K aHaau3y U UHmepnpemayuu meKkcmad, Ymo S8J19emcs BAXCHbLIM 3/1eMeHmoM 0by-
YeHus pycckomy A3bIKY. Hasbiku NOHUMAHUS NPOYUMAHHO20 CNOCOOCMBYOM YI1y4LeHUo obwied A3bIKo-
BoU KOMNemeHyuu U pacliupeHuro KyJibmypHbIX 20pU30HMOB CMYyO0eHmoB, Ymo desiaem 3mom pazoes
He3ameHUMbIM B 3K3aMeHAax No PyCCKOMY S3bIKY.
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Abstract

Recent research highlights the growing concern of smartphone addiction, which has become
a significant public health issue. Emerging treatment modalities, such as Cognitive Behavioral
Therapy (CBT) combined with mindfulness practices and community support rooted in spirituality,
offer promising approaches. This meta-analysis examines studies from the last decade to explore
the correlation between socio-economic class, education level, and awareness or aversion to psy-
chological therapies, mindfulness practices, and technology de-addiction resources. Findings sug-
gest that individuals from higher socio-economic backgrounds and those with higher education
levels tend to show more positive attitudes toward such therapeutic interventions, while those
from lower socio-economic strata may demonstrate greater skepticism or aversion. These insights
can help inform how physicians might incorporate CBT-infused mindfulness and community-based
spiritual support as part of comprehensive treatment plans, especially for smartphone addiction.
The meta-analysis highlights a strong, positive association between these factors, suggesting that
socio-economic and educational barriers may play a crucial role in the adoption of these emerging
treatment strategies

Keywords: impact, young people, social formation, education, modern society, social respon-
sibility

Introduction

The world is connected. A general person has all the comforts of a modern life, and yet he is more
stressed than ever. Whilst a variety of issues plagues the modern man, the new age emerging poison is
technology addiction, in which we will discuss specifically smartphone addiction, and explore the corre-
lations between social class, education level and whether they affect decisions regarding choices of the
public regarding psychological therapies and spiritual mindfulness practices as primary, or supplementa-
tion to de-addiction resources.

A variety of factors influence the direction of treatments for psychological addictions; however,
we are to focus on Technology addiction, with emphasis on Smartphone Addiction. One of the most of
the pertinent questions anyone wishing for self-preservation asks for: How to live longer, happier, health-
ier. The data suggests that one large, yet often overlooked factor is social class, with regards to socioec-
onomic data and mental health status. (Macintyre, 2018), (McLaughlin, 2012)(6) (Allen, 2012)(7)

It is necessary here to clarify exactly what is meant by Social Class, Spiritual Mindfulness, and
Smartphone Addiction.

Social class is defined as a hierarchical categorization of individuals or groups within a society,
determined by factors such as socioeconomic status, education, occupation, and income (Graybeal, 2001)
(1), (Macintyre, 2018). (2). Historically, the working class with the conservative values have been less
likely to seek or engage with mental health and psychological therapies (Macintyre, 2018)(2) (Morton
O. Wagenfeld, 1981)(4). Socioeconomic status (SESs) is classified by the American Psychological Journal
as not only indicative of one’s income but also of educational attainment, occupational prestige subjec-
tive perceptions but moreover is as well indicative of quality-of-life attributes and opportunities afforded.
APJ also considers it to be a is a consistent predictor of a vast array of psychological outcomes.

Burgeoning evidence points to significant growing evidence between mental health and economic
disparity (Fri)(3) (Pickett, 2010) (5), as its consequences majorly impact mental health, by multifaceted
factors and consequences, as demonstrated by (Macintyre, 2018)

Spirituality is often touted as different from science, as some sort of pseudo or a de Noveu thought
from the rigor of scientific academics. In the literature, the term tends to be used to referred to as a
personal belief system that involves a sense of connection to something greater than oneself, which can
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provide a framework for understanding one's place in the world and give meaning and purpose to one's
life ((is defined as a personal belief system that involves a sense of connection to something greater than
oneself, 2021)). (8)

Mindfulness is a state of being, in the moment, connecting in the present without judgement.

Mindfulness and Cognitive behavioural therapy are based on many common tenets. Mindfulness
is based on the same fundamental principles as cognitive behavioural therapy, which aims to help indi-
viduals identify and modify negative thought patterns to improve mental health and well-being. Mind-
fulness meditation practices have been incorporated into many modern therapeutic interventions. (Dan-
iel Gutierrez, 2020) (9). (Weis, 2021)(10). Our nervous regulatory system is often stressed with the de-
mands of modern lifestyle, and many have often colloqguially defined the sensation as “being on all the
time” As both may have soothing effect on the CNS, due to the repetitive set of actions.

Digital addiction can be defined as a behavioural addiction characterized by an overuse or misuse
of digital technology that results in physical, social, emotional, or cognitive impairment. Digital addiction
is also referred to an impulse control disorder that involves the obsessive use of digital devices, digital
technologies, and digital platforms, i.e. internet, video game, online platforms, mobile devices, digital
gadgets, and social network platform. It is an emerging domain of Cyberpsychology (Singh, Amarjit Ku-
mar and Pawan Kumar Singh; 2019). In this paper we shall focus on smartphone addiction, which whilst
isn’t yet classified as a addiction in psychiatry, however it meets the criteria for behavioral addiction as
proposed by Kardefelt-Winther et al. (2017) (17)

According to We Are Social Digital's 202 1 report, annual growth rates in internet, social media and
mobile user statistics; The number of internet users increased by 7.3% (317 million), the number of social
media users increased by 13.2% (490 million), and the number of mobile users increased by 1.8% (93
million). In addition, when we look at the World Internet usage statistics, the general number of users
is 4.66 billion people (59.5% of the world'’s population). Internet users use the Internet for an average of
7 hours a day. According to We Are Social Digital's 2021 report, the number of social media users has
reached 4.20 billion. More than half of the world's population is a social media user. Almost all of the
social media users log into their social media accounts via mobile devices (Bayrak, 2021). (13)

How does a medical professional or therapist look at treatments for their patients? Is there any
basis on designing treatment plans streamlined to each economic data, on the basis of objective success
of the treatments.

2. Context and Background.

It is important to note that we are to refer (Rodney P. Joseph, 2017)idea of spirituality, which is
more fluid than rigid ideals peddled today (Rodney P. Joseph, 2017)(12), gives the idea that ‘spirituality
is more general, unstructured, personalized and naturally occurring phenomenon in which a person seeks
closeness and or connection between himself and a higher power or purpose.’ Historically, people have
often tend to turn to religion and spirituality, often as emotional, mental and community support.

Although addiction has been defined as “a pathological condition that one cannot tolerate without
continuous administration of substances,” it is now also increasingly been observed in gaming, online
world and other digital addictions. Growing literature has confirmed that there’s an emerging trend of
increased smartphone usage in young and emerging adulthood, ages 18 to 29. (Min Kwon, 2013), (Arnett,
2014) (11)

Social Class and Mental Health: Social class has long been associated with disparities in access to
mental health services, awareness of available resources, and attitudes toward psychological and thera-
peutic interventions. Lower social classes may face financial and logistical barriers to accessing therapy,
and cultural or societal stigma may shape perceptions of mental health and therapy. (Macintyre, 2018)

Education and Psychological Resources: Education level is often linked to greater awareness of
mental health issues and the availability of various psychological resources. Higher levels of education
may facilitate openness to engaging in formal therapy, mindfulness practices, or technological tools for
mental health improvement due to better access to information and fewer cultural stigmas.

Psychological Therapies, Mindfulness, and Technology: While therapies such as Cognitive Behav-
ioural Therapy (CBT), talk therapy, and mindfulness-based stress reduction (MBSR) have gained popular-
ity, there remain significant differences in their uptake based on social and educational factors. Addition-
ally, the growing field of digital mental health resources—such as apps for mindfulness, cognitive train-
ing, and technology de-addiction tools—offers new ways for people to engage in psychological wellness,
but these tools may also have varied acceptance across different social groups.

3. Key Areas of Focus.

Awareness of Psychological Therapies: Investigation of how knowledge of various mental health
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therapies (traditional therapies like CBT, talk therapy, or modern interventions like online therapy) varies
across social classes and education levels.

Attitudes Toward Therapy: Exploration of whether individuals from lower social classes or with
lower educational backgrounds are more likely to reject or be sceptical of psychological therapies, and
the reasons behind such averseness (e.g., stigma, lack of trust in mental health professionals, financial
barriers).

Spiritual Mindfulness Practices: Assessment of how social class and education impact engagement
with spiritual practices like meditation, yoga, or mindfulness. Are these practices viewed as a valuable
alternative to psychological therapies, and how accessible are they across different social groups?

Technological De-addiction Resources: Examination of the awareness and attitudes toward using
technology-based solutions (e.g., apps for screen-time management, digital detox programs, or mental
health apps) for de-addiction, and whether these resources are more popular in higher education or
wealthier social classes.

Barriers to Access and Engagement: Identify the barriers to accessing mental health resources (in-
cluding psychological therapies and mindfulness practices) in different social classes, focusing on finan-
cial, cultural, and logistical factors. Does access to technology for de-addiction vary based on economic
status?

4. Hypotheses.

Primary Hypothesis: Individuals from higher social classes and those with higher educational levels
will have greater awareness of psychological therapies, spiritual mindfulness practices, and technological
de-addiction resources, and will be more likely to engage with these resources.

Secondary Hypothesis: Lower social class and educational level will be correlated with higher
averseness to psychological therapies and mindfulness practices due to stigma, lack of trust in mental
health services, and limited access to resources.

Moderating Variables: The correlation between social class, education, and attitudes toward these
resources might be influenced by other variables, such as cultural background, race, economic factors,
geographic location, age, and prior mental health experiences. For illustration, correlation between race
and deaddiction methods. (Frederick X Gibbons 1, 2018) (19) (Benjamin Lé Cook 1, 2011) (20)

5. Methodology.

Systematic review and meta-analysis of outcomes research studies published in the last 10 years.

Data Collection:

Given below are a few data tables from (Bolat, 2021) (14)

The results of the Kruskal Wallis-H Test, which was conducted to determine whether the scores of

the Spirituality
Scale differ according to the variable of duration of social media use
Table 1:
Group Variables N £ sd p
Coping 724 1245 5 0.029
Transcendence 724 759 3 0.181
Spiritual life 724 7.24 5 0.203
. . . Search for meaning 724 3.55 3 0.616
Social media usage time ¢ . . a1 pleasure 724 1.68 5 0.891
Connection 724 9.65 3 0.086
Harmony with nature 724 4.88 3 0.430
Total Point 724 7.45 3 0.189

As can be seen in the table 4, according to the results of the Kruskal Wallis-H test performed to
determine whether the Spirituality Scale scores differ significantly according to the variable of duration
of social media use, it is seen that only the scores of the spiritual coping sub-dimension differ significantly
according to the duration of use variable (= 12,45,p<. 05). According to the results of the Mann Whitney
OU test, which was performed to determine between which groups this significant difference occurred,
the group with only 1-6 months of use and the group with 8-10 years in favor of the group that used
less (U=418.5; z=- 2.40,; p<.05)) were found to differ statistically significantly (p<.01).
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Table 2
The results of the independent groups t test conducted to determine whether the Social Media
Addiction Scale scores differ according to the gender variable.

Social Media Genus n X 5§ Sh, Lest
Addiction t sd P
Virtual tolerance Man 325 2.37 0.74 0.04
Woman 399 0.61 0.21 0.01 -0521 722 0.602
Virtual communication Man 325 0.62 0.23 0.01
Woman 399 2.3 0.65 0.03
Total score Man 325 2.31 0.71 0.04 0.719 722 0.473

As can be seen in the table 2, it was determined that the scores obtained from the scale did not
differ significantly according to the gender variable, according to the results of the independent groups
t-test performed to determine whether the Social Media Addiction Scale scores differed significantly ac-
cording to the gender variable (p>.05).

They also capitulated that gender did not majorly impact the data.

Mindfulness and spirituality also often emphasize on a nature connection, often by breathing ex-
ercise and spending time in nature, which has been found beneficial for mental health, with documented
reduction in anxiety, stress and depression. (21, 22, 23, 24)A positive trend has also been noted in attri-
tion, emotional regulation and positive emotions. Over the last decade, a growing interest emerged for
incorporating mindfulness into nature-based interventions, since mindfulness also promotes awareness
and attention, self- and emotion-regulation, and reduces symptoms of depression and perceived stress.
Examples include forest bathing, wilderness therapy [25, 26, 27, 28] and interventions with nature and
mindfulness for students [29,30] and healthy workplaces [31]. However, this field is still in its infancy
[32] (Dorthe Djernis 1, 2023) (33)

Surveys and Questionnaires: Administration of surveys to assess participants’ awareness of, and
attitudes toward, psychological therapies (e.g., counselling, CBT), mindfulness practices (e.g., meditation,
yoga), and technological resources (e.g., apps for mental health, digital detox tools). Include questions
about frequency of use, perceived benefits, and barriers to engagement.

Interviews: Conduction of in-depth interviews with a subset of participants to explore their per-
sonal experiences, attitudes, and beliefs about therapy, mindfulness, and technology. As well as Explora-
tion of cultural factors, stigma, and practical obstacles (e.g., time, cost) that influence decisions, out to
be done in future studies.

Focus Groups: Holding focus groups within different socio-economic strata to discuss common per-
ceptions of mental health, therapy, and mindfulness practices. These group discussions can help contex-
tualize individual survey and interview responses.

Quantitative Data: Analysis of the relationship between social class, education, and attitudes to-
ward these therapies using statistical tools like regression analysis to identify significant patterns and
correlations.

Scales for Social media addiction: Smartphone addiction scale (SAS) (Min Kwon, Development and
Validation of a Smartphone Addiction Scale (SAS), 2013) (15)

Scales for Spirituality: Sirin Scale.

Scales for socioeconomic demarcations: Socioeconomic status refers to the absolute or relative
levels of economic resources, power, and prestige closely associated with wealth of an individual, com-
munity, or country. (34) As per CDC, it also encompasses education, Housing Security, Food insecurity,
Income and employment status.

Qualitative Data: Performation of thematic analysis on interview and focus group transcripts to
identify common themes, such as mistrust of therapy, positive/negative attitudes toward mindfulness
practices, or technological barriers.

6. Potential Variables: Race, gender, sexuality, location, external factors, parental time, age of
child, history of mental illnesses and addictions, genetics, socialbility.

Independent Variables:

Social class: As per the common three stratum model:

Low : The lower or working class is sometimes separated into those who are employed as wage or
hourly workers, and an underclass—those who are long-term unemployed and/or homeless, especially
those receiving welfare from the state. Members of the working class are sometimes called blue-collar
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workers.

Middle: The middle class is the most contested of the three categories, consisting of the broad
group of people in contemporary society who fall socioeconomically between the lower class and upper
class

Upper: The upper class is the social class composed of those who are wealthy, well-born, or both.
They usually wield the greatest political power. (35)

Education level: No high school diploma, High school diploma, College graduate, Post-graduate.

Access to technology: e.g., smartphone ownership, internet access. (give stat here)

Dependent Variables:

Awareness of psychological therapies (measured by knowledge of available treatments and ser-
vices).

Attitudes toward psychological therapies (measured by likeliness to seek therapy, perceived effec-
tiveness, and trust in mental health professionals).

Engagement with spiritual mindfulness practices (e.g., frequency of meditation, yoga, or mindful-
ness app use).

Engagement with technological de-addiction resources (e.g., use of apps for managing screen time,
digital detox programs).

8. Outcomes:

Front Integr Neuroscience 2022 Sep 2.

The impact of mindfulness meditation on social and moral behavior: Does mindfulness enhance
other-oriented motivation or decrease monetary reward salience?

Susanna Feruglio, Maria Serena Panasiti, Cristiano Crescentini Salvatore Maria Aglioti, Giorgia
Ponsi (36)

The scientific interest in mindfulness meditation (MM) has significantly increased in the last two
decades due to its well-documented beneficial effects on physical (Greeson and Chin, 2019) and psycho-
logical health (Brown et al., 2015). MM is a practice that relies upon techniques of mental training, en-
couraging individuals to focus, with an open, gentle, and self-compassionate attitude, on their internal
experiences, such as bodily sensations, thoughts, and emotions (Lutz et al., 2008). The mechanisms of
action through which MM exerts its effects are multiple: attentional control, emotion regulation, body
awareness, and change in perspective on the self (Hélzel et al., 2011).

Social Class and Awareness: The study is likely to find that individuals from higher social classes
and with higher educational levels are more aware of psychological therapies, mindfulness practices, and
technological resources. This could be linked to better access to information, resources, and networks
that promote mental health awareness.

British Journal of Guidance & Counselling, Aug 2009.

37(3):375-3 The weight of class’: Clients' experiences of how perceived differences in social class
between counsellor and client affect the therapeutic relationship

British Journal of Guidance & Counselling (37)

In their study, they report that clients with the same class background as their therapists felt more
understood, and that an experienced class difference was associated with a sense of injustice and shame
in clients with lower socioeconomic status.

Averseness to Therapy: Lower social class groups might exhibit more scepticism or aversion to for-
mal psychological therapies, either due to financial barriers, mistrust, or cultural norms that stigmatize
mental health treatment.

Spiritual Mindfulness Practices: Those with higher education may be more likely to engage with
mindfulness practices, as they might have greater access to wellness information and the financial means
to participate in yoga or meditation classes.

Technological De-addiction: Middle and upper social classes may be more likely to use and invest
in technological solutions for de-addiction (such as apps that help monitor screen time), whereas lower-
income individuals may face barriers to accessing or using such tools effectively.

Mindfullness and Spirituality have a number of prophylactic safequards and treatments for anxiety,
and multiple stress related disorders. Smartphone addictions have been linked to addictive behaviour,
and even strongly linked to depression and anxiety. Zubair (by Zubair Ahmed Ratan 1, 2021) (18)

It is an innate capacity that can be trained, e.g., through the mindfulness-based stress reduction
program (MBSR) created by Jon Kabat-Zinn [14]. The health-promoting effects of mindfulness based in-
terventions (MBIs) were extensively documented in recent decades and include reduction in symptoms of
stress, anxiety and depression [15,16]. Thus there is a strong case for connectivity of Mindfulness and
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Cognitive Behavioural therapy, and a combination of two can be implemented in an effective treatment
plan for Smartphone and Digital addiction.

Soc Psychiatry Psychiatr Epidemiol 2022 Nov 23;58(4):58 1-603, The association between social
class and the impact of treatment for mental health problems: a systematic review and narrative syn-
thesis

Phoebe Barnett , lyinoluwa Oshinowo Christopher Cooper , Clare Taylor , Shubulade Smith , Ste-
phen Pilling

Evidence suggests that lower social class may be associated with reduced access to primary and
secondary mental health care and increased likelihood of access via crisis services, and patients of lower
social class may not benefit from all mental health interventions, with reduced effectiveness. While lim-
ited, there was some indication that psychosocial interventions could encourage increased employment
rates.

Psychotherapy Process and Social Class by Nicholas Ladany, Maryann Krikorian

https.//doi.org/10.1093/oxfordhb/9780195398250.013.0007. Pages 118-121.Published: 01
May 2013

We define social class along a financial continuum, specifically, the extent to which a person has
financial resources to access basic human rights (as defined by the United Nations Universal Declaration
of Human Rights) and pursue a healthy quality of life.

In conclusion, social class is associated with the effectiveness of psychological interventions, but it
may also be improved following treatment. Social class should be an inherent consideration in interven-
tion design, both to prevent barriers to access and also to improve intervention effectiveness. Interven-
tions should be adapted to allow benefits to be gained across social classes, and to ensure that robust
measurement of social mobility outcomes is part of intervention trials. In turn, this may prevent social
class from inhibiting potential treatment gains, weakening the association between poor mental health
and reduced social mobility.

The Profound Connection Between Spirituality and Social Change

A need for people skilled in conversation to bridge the divide between spirituality and civic engage-
ment.

Int J Environ Res Public Health 2020 Feb 18,17(4):1306. Socioeconomic Status, Parental Educa-
tion, School Connectedness and Individual Socio-Cultural Resources in Vulnerability for Drug Use among
Students

Gilberto Gerra , Elisa Benedetti, Giuliano Resce, Roberta Potente , Arianna Cutilli Sabrina
Molinaro.

We also included a proxy for individual socio-cultural resources by using the fact of reading books
for pleasure as a signal of engagement in cultural leisure activities. It has been shown that socioeconomic
status heavily influences access to relevant networks (e.g., internet, newspapers and libraries) for socio-
cultural resources

From a policy perspective, the evidence provided in this paper may prove particularly important for
the more general issue of inequality of opportunities, suggesting that drug policies should be combined
with actions aimed at removing of all barriers to social inclusion that are imputable to the socioeconomic
background of adolescents. A priority for future research is to identify effective policy levers that may
act in this direction.

Front Public Health 2022 Dec 15;10:911560. doi: 10.3389/fpubh.2022.911560

Association between mobile phone addiction and social support among mainland Chinese teenag-
ers: A meta-analysis Xiao Wan , Haitao Huang, Ruiying Jia , Dandan Liang, Guangli Lu, Chaoran Chen
PMCID: PMC9798221 PMID: 36589942

This study suggests that the mobile phone addiction level of teenagers could be reduced by increas-
ing social support, and actions to improve their social support levels should be proposed based on their
gender and regional differences.

Healthcare (Basel)2021 Oct 11,9(10):1350. doi: 10.3390/healthcare9101350

Smartphone Addiction and Depression among Low-Income Boys since COVID-19: The Moderating
Effect of Being an Only Child

Jaewon Lee, Hyejung Lim, Jennifer Allen, Gyuhyun Choi, Jiyu Jung.
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Depression

0

Smartphone addiction

=== More than one child Being an only child

Above table shows data of: Moderating effect of being an only child on the relationship between

smartphone addiction and depression among low-income boys.

9. Implications for Intervention.

Is there any hesitance on using modern de-addiction resources, correlative to socio-economic
standing? Is a question that need further and extensive studying. Further study is strongly recommended,
especially as this is a new age problem, with impact on the current and future workforce.

Targeted Awareness Campaigns: Targeted health campaigns for diverse population, especially for
middle and working class, inclusive of race, gender and other vulnerable factors (such as single parent
household, or both parents working)

Improving Access: Strongly recommend improving access to psychological therapies, mindfulness
practices, and digital wellness resources in lower socio-economic communities, possibly through subsi-
dized programs, community workshops, or school and college programs

Conclusion.

The correlation between social class, education, and attitudes towards mental health resources is
a complex and multifaceted issue, in need of much research and exploration, especially in a world marked
by increasing dystopian divide of wealth.

Statistically significant relations have been marked between scores of spirituality scale and social
media scale. Social media addiction score has been found to be inversely proportional to spiritual scores.
(Bolat, 2021).

Single children are found to be disproportionally vulnerable, as well as children whose parents do
not have a high educational background.

SESs are found to play a major role.
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Abstract

The paper's central argument is that regularities in the history of societal development,
including the formation of groups and classes, can be scientifically covered by examining the ways
in which established theoretical approaches can be improved based on modern requirements. The
state issue related to the economic side of new social relations is also examined. The paper then
goes on to discuss new directions in work with weak social strata in the world.

Historically, there have been stereotypes about individuals with disabilities, including the
misconception that they are unable or unwilling to work. However, advancements in science,
technology, medicine, and labor have led to a shift in societal attitudes and the need for new
policies and legislation to protect and support disabled individuals. The employment of disabled
people is a significant social problem that requires careful consideration. This article aims to
explore the specific needs for creating conditions that facilitate the employment of disabled
people.

Keywords: Labor law, adaptation, personal dependence, quota, syndication, social equality,
able-bodied disabled person, labor-adaptation rehabilitation, adaptation of special workplaces.

The present study explores the implications of public policy in a developing nation, with a focus on
the advancement of science and technology and the enhancement of social conditions within civil
society. The theoretical framework underpinning the study is the theory of determining social
stratification in society, which broadens the scope of modern research by exploring the historical
environment. The study examines how urbanization, ecology, and other factors impact individuals' lives,
highlighting the role of legal mechanisms in regulating the relationships among groups in society.

The right to work is recognized as a natural and inalienable right of all citizens, including those
with disabilities, defined as individuals with limited work capacity. The occurrence of various diseases
resulting from environmental and other global catastrophes should not, if feasible, impede the full
integration of disabled individuals into society, recognizing their equal needs as those of physically
healthy individuals. The employment of persons with disabilities is characterized by several distinctive
features, including the transition from step-by-step education to inclusive education, the integration of
vocational education into the general educational system, and the emergence of new specialist training
programs. The Law on Approval of the National Plan to Ensure the Rights and Improve the Quality of Life
of Persons with Disabilities in the Republic of Kazakhstan until 2025, as outlined in the Resolution of the
Government of the Republic of Kazakhstan dated May 28, 2019, No. 326, underscores the necessity for
a multifaceted approach to addressing the challenges faced by persons with disabilities. The formation
of a contemporary system of social assistance to people with disabilities, founded on the principles of
social equality, social justice, and tolerance, necessitates the concurrent resolution of two fundamental
tasks:

e The objective is twofold, first, to ensure comprehensive social protection, and second, to establish
conditions that facilitate access to all material and spiritual benefits. Furthermore, it is essential;

e 7o ensure that individuals are able to fulfill their responsibilities as members of society [1].

One of the most salient social barriers to the integration of persons with disabilities in modern
Kazakhstan is the segmentation of labor and the exclusion of persons with disabilities. Persons with
disabilities form part of the secondary market in the system of labor segmentation, which is
characterized by low wages, unstable work, low opportunities for qualification, employment, and
promotion. Segmentation emerges as a form of social closure, manifested in the stereotypical desire to
employ disabled people only in specialized enterprises.

The term "disabled person” refers to an individual living with a health disorder that results in
persistent impairment of bodily functions due to diseases, injuries, or defects, consequently leading to
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limitations in daily living and necessitating social protection [2]. The integration of disabled individuals
into the labor force, that is, into the economic structure of enterprises and production, entails specific
considerations. These considerations encompass legal, economic, production, communicative, and
psychological aspects of interaction between disabled individuals and the external environment.

The technologies of social work with disabled people, which aim to facilitate their integration into
society, align with the prevailing methods in the scientific and practical domains. The employment needs
of able-bodied groups of disabled people are of particular significance, given their unique characteristics.
These groups can be classified based on various criteria.

By function of application, the following technologies should be distinguished:

e Psychological (the influence of specialists affects psychological processes, situations, and
functions);

e Medical-social (the object of influence is the physical condition, related social aspects of the
disabled person's existence);

e Social-psychological (influencing processes in the system of human-group relations);

e Financial-economic (allows to provide those in need with benefits, privileges and other material
resources).

According to the field of application, the following technologies are distinguished:

e Diagnosis (activity to recognize and analyze social problems and pathologies);

e Correction (a system of measures aimed at correcting the client's shortcomings of pedagogical,
psychological, and social nature, corresponding to the standards accepted in society);

e Rehabilitation of disabled persons “a system of medical, psychological, pedagogical, social and
economic measures aimed at eliminating or maximally compensating for life limitations caused by health
impairment in case of persistent disorders of the organism's activity. The goal of rehabilitation is to
restore the social status of a disabled person, to achieve material independence and social adaptation”

[3].

A considerable proportion of disabled individuals who wish to be employed are unable to access
rehabilitation services and employment opportunities. This phenomenon is pervasive across many
nations. In accordance with international legal standards, each state is obligated to formulate,
implement, and periodically assess a national policy on the employment and vocational rehabilitation of
disabled individuals. This policy should encompass measures to empower disabled individuals to obtain,
retain, and transition into disability-friendly employment opportunities.

e Prevention (prevention of social and personal risks),

e Adaptation (facilitating a person’s entry into a relatively unfamiliar society or cultural system).

For a person labor activity is not only a way of economic support of his existence, but also a fact of
realization of his abilities (including creative ones), and his accession to social values. Work allows every
citizen to respect himself, to realize his personality, to be a full-fledged part of modern society. “In Soviet
times, the only criterion for establishing disability was the limitation of labor opportunities. The state
was obliged to financially support a disabled person, so the issues of social adaptation and employment
were not even raised. The only state program to create jobs for persons with disabilities was the creation
of specialized enterprises where disabled people could do unskilled work in isolation (gluing boxes
together, assembling sockets, etc”. To solve the problem, the Law “On Social Protection of Disabled
Persons in the Republic of Kazakhstan” introduced mechanisms, specifics of solving this problem.
Disability began to be classified not only by labor capabilities, but also by the resolution of other factors
of life limitation. The system of quota of jobs for the disabled was introduced, the concepts of “special
Jjobs for the disabled” and “special working conditions for the disabled” were applied. New categories of
able-bodied disabled people (able-bodied disabled people, labor-adaptation rehabilitation, adaptation of
special workplaces) have appeared in sociological science [5]. The main problems were the lack of
effective state programs and qualified specialists capable of solving these problems. And recently, the
importance of the development of the social movement of disabled people on the part of the state
authorities becomes a positive side of the manifestation of humanistic relations.

An acute social problem, the solution of which is recognized as one of the essential state tasks. On
the one hand, it is caused by the humane desire to facilitate the life of people who have become disabled
due to health disorders and need special assistance and protection. On the other hand, there is an obvious
need to solve the very difficult problem of optimizing state compensation expenditures for the needs of
the disabled. This can be achieved by increasing the socio-economic independence of these people:
addressing the need to provide effective work for people who have access to labor activity. The progress
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of the state program of employment of able-bodied persons with disabilities, adopted in the country in
2019, until 2025 indicates[6]. Currently, the issues of employment of persons with disabilities are not
adequately addressed regardless of legislative guarantees, targeted programs, other government
measures.

In other words, disability is not a problem of one person, but of the whole society. The new stage
of employment of disabled people, the introduction of digital technologies and other skills of the holder
of the state right to work.

Conclusion. In addition, our country also applies the legislative mechanisms in force in other
countries, according to which all quotas on jobs for the disabled have to pay additional taxes and fees at
the expense of enterprises. This, in turn, is important in that the state allocates funds for the creation
and improvement of already created jobs. Improving the jobs and other conditions of persons with
disabilities in enterprises and public sector organizations requires new opportunities.

Employer barriers to the employment of persons with disabilities in enterprises are, in fact, support
for certain disabilities from an economic point of view. The existence of mechanisms for comprehensive
coverage of legal issues in the modern context is the key to a normal economic full life in social relations.
This is a complex issue that belongs to the policy of social development of our state.
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Abstract

This article analyzes the current state of cryptographic methods used to protect information
in computer networks. As a crucial aspect of ensuring information security, the role of
cryptography is explored, along with the importance of encryption algorithms and key
management systems. The authors systematize the structure of modern cryptosystems, outline the
requirements placed on them, and present approaches aimed at enhancing the efficiency of
cryptographic protection.

AHOamna

byn makanada Komnbtomepsiik xceninepdeei aknapammsl Kopaayda Kpunmozpagpusi/ibik
a0icmepodi Koi0aHyObIH Kasipei xcazdalibiHa manoay xacanaobl. AKNApammelK, Kayincizoikmi
Kammamachiz emyodiH MaHbI30bI 6agbimbl pemiHoe Kpunmo2papusiHbiH pesii Kapacmabipblibin,
wugpnay aseopummoepi meH Kiimmepoi backapy xcydenepiHiH MaHbi30biibiabl CUNAMMAidosbl.
ABmopsiap 3amaHayu KpunmoxcylenepoiH Kypbl/ibIMbiH, 0ap Kolbl1ambiH Maaanmapobi 3aoHe
KpunmokopaayobiH muimOisiieiH apmmbipyaa 6azbimmanaaq macinoepoi xcylenen YcbiHaosbl.

Keywords: Cryptography, information security, encryption algorithm, cryptosystem, key
management, hash function, cryptographic protocol.

Kinmmik ce30ep: Kpunmoepagus, aknapammslk KayinCizoik, wugpaay as2opummi,
Kpunmoxcyle, Kinmmepoi backapy, Xaw-pyHKuus, Kpunmoapagpus/ibik Xxammamd.

Kasipei Ke30e KOMNbOMepJiK XoeHe MeNeKOMMYyHUKAUUAIbIK Mydenepdeei aknapammaik,
Kayincizoik — eme e3ekmi Macesie. Taxcipube kepcemkeHoel, KOMNbOMEPJIIK Hcesli HeaypibiM ayKbIMObI
HOHE VJIKeHIpeK, ®pi 02aH KOCbIJIRAH KOMNbOMepsiepee HeaypsibiM KYHObIPAK akndpam CeHin
Mancelpbl/icd, CORYPJ/ibIM Mamepuanobik aldoa maby ywiH Hemece epikKeH 8yecmikneH Kajbinmel
HCYMBbIChIH OY3y MakcamsiHOa wabybiioaywbiap caqbl 0a apma myceoi [1].

Lllabykin0apaa mocKaybi KoSMbIH MemMieKkemmik wekapasiap 0a #oK. Fanamosik Internet xesnici
MeH backanapbiHoa yHemi xcylenik oKimMwisepee KapCbl KoMNbomepsik Oy3abilu-Kapakubiiap
CO2bICAMbIH BUPMYAsObl COabIC y30IKCi3 cypedi. OcbizaH 6aliaHbICMbl MypJi KOMNbOMEPJIK xcydenep
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MeH Xceninepoi Ko0aHywbl OpacaH Ken Kenwiik YWwiH aknapammaik Kayinciz0ik KypaaoapbiH KO0aHy
MQaHbI3bI apmyoa.

AKnapammaik, Kayincizoikmi Kammamacei3 emyoiH epekuwe MaHbI30b! 6azbimmapbiHbiH 6ipi —
Kpunmo2pagussibik Kopaay. S/1eKmpoHObl MenemMoi x3cy3e2e ackipy, Kynus aknapammapob! auibik
b6alnanbIC xceninepimeH xibepy, mypsi Kaxcemminikme2i KOMNbOMEPIK Xesinepoe XAackipbiH
aknapammapobl cakmay MymKiHOi2i Kpunmozpagpusisibik @dicmepee HezizoeneeH. OCbiHbIH 6ap/ibiabl
KpunmoapausaibiK Kypanodapobl 0ambimy MeH x3#emindipydiH, OHbIH [WIHOe 3aHa *#0eapbl HOMUXesi
Kypanoapobi 83ipsiey0iH MaHbI30blbiabiH Kyweldme mycedi [2].

byn MiHOemmepoi wewy YwiH aknapammapobl Kpunmo2pagpusibiK Kopaay —3amaHayu
Kypanoapobl canackiHOa KasabinMAckaH xcagdalobl mepeH manoan, o/1dpobiH KyWmi XeHe 8JCi3
JAKMAapeliH avbiKkmMay, capanmay HezisiHoe ockbiHOal Kypanodpobl 83ip/eyee 3aHa macindep MeH
mypxbIpbiMoamanap, 6azbimmap YcbiHy Kax;em.

Kpunmozpagusi dezeHimi3 aknapammalH MAasmyHbIH ACbIPy, OHbIH OYPMAnaHybl eHe 02aH
PYKCamcbi3 Kipyee MYyMKIHOIK b6epmey makcamseiHOa xabapsamanapobl 6328 mypee aybiCMmbIpy
Kvpasnoapel, macindepi MeH npuHyunNmepiH bipikmipemiH 6inim canacei.

Kpunmoepagusi — 6y1 Kpunmoepagpusisibik mypraeHdipyee, a2HU Kynus aneopummoep 6olbiHwa
Maiimermmepoi e32e mypee aybICMbIpyaa Hezi30esi2eH, KaibiNMbl 6my #az0albiHaH Makcammasi mypoe
aybIMKbIMyoaH akndapammelK @pekemmecmik yoepicmepiH Kopaay macinoepiH 3epmmey 60/bin
mabbinaosi [3].

batinarbic kKaHanoapbl bolbIHWA cibepinemiH Hemece aknapammapobl eHOey cesiepiHoe
cakmay/ibl MaJiiMemmepmMeH PYyKCamcbi3 MAHbICyoaH Xw@He onapobl 8deli bypmanayoaH kKopaay
KpunmozpagusiHbiH — MaHbi30bl  MiHOemi.  Kpunmoepagus amaneaH MecesneHi  KopaandmbiH
Mas1imemmep0i Wwugpaay apkbisibi weweoi, 6y/1 0e2eHimiz Kapama-Kapchl eki eHoeyoi— wudpaayobl #e He
WwuppObI autyobl KOI0aH).

AmasnzaH mypraeHOipynepoiH 8pKalCbICbIH XY3e2e acCbipambiH an20pummoep xybbi wugpobi
Kypalosbl. EKiHWI an20pummHIH KYNUS/bIIbIRbl MdJIIMeMMePMeH PYKCamcChi3 MAHbICYaa MyMKIHOIK
bepmelioi, an bipiHWi anr20pUMMHIH KYNUA/bIIbI2bl XaAa2aH MaliMemmepoi OpHAIACMbIPYaa MyMKIHOIK
bepmelioi. LLugpobl awy aneopumimiH  binmeld wugpaaHeaH mypaeHdipyiep 60UbiHWA aulbIK,
maiimemmepdi any dewugpriey apKbisibl #yp2izineol.

Kpunmoepagusibik mypieHOipyiep aneopummi 0e2eHimi3 WblizamabiH alibiK Me MiHOI WuUgpaaHaaH
MeMIiHee MypreHOIpy M@He KepiciHwe mypaeHoipy 6olbiHwa, wupaay KinimiHe mayenoi
onepayu/1apobiH MasmyHbIMeH XcydesniniziH aHbIKMadmbiH MamMeMamuKkasibiK epexcesnep HubIHMbIbI.
3amarayu wugpnay aneopummi IEM — 2e apHanzaH 6azdapsama mypiHoeai, wugpaay an2opumimi
XCy3e2e acblpamsiH UHMeepanodbl mizbek — Kkpunmoyun Hezizei besiei 6osbin mabbinamsiH benzini 6ip
3/1eKMPOHObI KYPbI/Iabliidp APKbl/ibl My3e2e acbipbliadbi [4].

Kes-KeneeH KpunmozpapussibiK asi2o0pumm KiimmiH Kopaasay oeHeediHe 6alnaHbicmel 601a0kl.
by ke30e mybIHOAUMbIH Hezi32i Macene — Kinmmi Koppekmini 6akpiiay 60/bin mabbiiads.. AmanzaH
Macesie apHalibl KpuNmMo2pagus/ibik Xammamasnap KoJ0aHy apKbiibl Wewlilyi MyMKiH.

Kpunmoepagusibik xammama — wugpaay Kiammepi MeH Kpunmodanzopummoi Kos0aHyob!
aHbIKMalmabiH epexcesiep MeH pa CiMOep HUbIHMbIRbI.

Kpunmo2pagussibiK anzopumm, Xxammamasaap x*eHe Kiimmepoi 6ackapy pacimoep XubiHMbIabl
Kpunmozpagusisibik ubiHbIH Kypalobl. Pecmu mypabioaH o1 xcyde awbiK MemIiHOi WugpiaHaaH
MemiHee yKcac KalumaeimMObl mypsieHdipyiepdi aHbikmadokb.

Kpunmocyle beneini aHbikmanzaH @ dicmeme 6olbiHWa #yMbic icmeloi (npouedypa bolbiHwa, 1-
cypem). On wugpnayobiH 6ip Hemece odaH 0a Ken aa2opummaoepiHeH (MamemamuKkasbiK popmyaanap);
0Cbl Wugpaay aneopummoepiHe Kos0aHbIIambIH KiimmepoeH; Kiammepoi backapy cydenepiHeH;
wugppnaHbasaH Me miHHeH, X He WuU@dpIaHaaH MamiHHeH (Wwugdpme miH) mypaosi.

KUIT KUIT
\J \j
MaTIH = mudpnay = muppmoriv e gemudpray = MITIH
AT OPHTIMI ANropHTIMI T
METONONOrMACH

1 cypem - Kpunmoxcylie #yMbICbiHbIH MEMOoO0a02UsICh]
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Memodosioeusea cali MemiHee andbiMeH Wupaay anzopummi 3eHe o0aH wudpmamid aayea
apHanagaH Kinim Kos0aHbiiaobl. CoCbiH WuUdpMamMiH muicmi opbiHaa Xxibepinedi, o xepoe mMamiHoi
kadma asy MakcamsiHOa WugpoaH wieapy ywiH 0871 COJ1 an2opumm Kosa0aHblaaosbl. Memodosioeusaa
COHbIMeH Kamap Kiimmepoi 3#cacay *eHe 0/1apobi mapamy pacimoepi Kipedi. 2 — cypemme KaaccuKasbik
Kpunmo2pagusHbl 3epmmeyoiH He2i3ei HbICaHOapkl Kepcemisi2eH, A 3@ He B — 3aH0bl mymbiHywbiaap, W
— KapCbl/1ac Hemece Kpunmocapanuibl.

A aGonenri _ ASoMenT .
(xiGepyui) W xapcunac B
(x1Cepyui)
L & xinTi
‘ |

EdM)
Endpnay

D.(¢)

e Basinamuc jom—
Jewmtdppnay

ramanu

2 cypem - balinarbic KaHab! 60lbiHWA aKNAPAMMbl ¥emKi3y Ke3iHoe2i KpunmoKopaay

LLugpnay (encryption) xeHe wugpoaH wsizapy (decryption) pecimoepiH Keneci mypoe kepcemyee
6onaobr: C= Ex (M) — wugpnay, M= Dk (c) — wugpdaH weizapy, M xweHe ¢ — awslk (plaintext) »eHe
wugpnaHear (cipher text) MomiHoep, ke xeHe ka— wugpnay 3o He wudpoaH weizapy Kinmmepi; Ex xoHe
Di-Ke KinmimeH wugpiay #eHe K¢ KiimimeH wuppoaH whi2apy GyHKUUSIApskl, COHbIMEH bipee Ke3—
kesieeH M awibik MemiHI ywiH mypa Dk (Ex (M) = M.

3amaHayu Kpunmoxcylesnep anapammelK, COHbIMEH Kamap 6a20ap/iamarbik mypoe Xcy3eze
acbipbl1adbl. Xy3eze acbipbly macisiiHe Kapamad 01apaa Keaeci ¥aanbiza opma manaanmap Kolbi1aob!:

e (WUPPObIH KpunmMocapanmamaaa Kapchbl mypy mypakmbl/ibiebl eme X0aapbl 60sybl Kaxem,
Wwugpobl awy MymkKiHOI2i Kiimmepoi moJibigbiMeH masndan — Kapacmsipy MAanchbipMaaapbiH weuwly
apPKblJibl @ He 3aMaHayu KoMmnbromepaepoiH MyMKIHOIK we2iHeH mbic 0eHeeloe (ieninik ecenmeysepoi
yibIMOacmsIpy MyMKiHOIKMepiH ecenke aaa omeipbin) Hemece Kbimbam 6azasibl ecenmey XcylenepiH
Ko/10aHyObl manan emy apKbi/ibl wewineoi;

e KPUNMOMYPAKMbI/IbIK AI2OPUMMHIH KYNUSI/IbIIbIRbIMEH eMeC, KIIMMIH KYNUS/Ibl/IbiabIMeH
Kammamackiz eminedi (#ainbi Koa0aHy (anzopummee biIkmumas Oy3yuibl KOJ1 demki3e anaobl) H#eHe
wekmeysii KoaoaHy (anzopumm Kynus mypoe 60s1a0bi) Kpunmoxcylenepi 6obin 6e1iHedi);

e WU pIaH2aH xabapiama mek Kisim apKbisibl @&aHa OKblybl MUIC,

e bY3yWbIi2a bacmankkl MaiMemmepoiH XoHe 0CbiaH cal WudpiaHaH mMaimemmepoiH Ken
beniei beneini bonzaw xazoadoa doa wugdp mypakmsl 601ybl Kaxem;

e KiIMmMIiH Hemece 6acmankb! M8 MIHHIH WAMAsibl ©32epyi WudpIaH2aH MemiH mypiHiH MAHbI30bI
©32epyiHe 9KeJlin Coaybl Kax3em,

e Wiugpaay an2opumimiHid KypblibiMObIK 31emeHmmepi 632epmelimiH 60/1ybl Kaxcem;

e WUppMOMIHHIH b6acmankkl aknapammad Kesemi 6olbiHwa adbipmackl a3 6osybl Kaxem;
wugpnay yoepiciHoe xabapiamaaa eHeizinieeH KocbiMwia bummep wugpaaHeaH MamiHoe mosibiabiMeH
M HE CeHIMOI Mypoe XAckIpbl/lybl KAXem;

e Wwugppnay KeziHoe mybIHOAUMbIH — Kamesikmep, akndpammblH — MO2AAybIHA — Hemece
b6YpPManaHybIHa aKesin CoOKNaybl Kax}em,

e wiugpnay yoepici keziHoe 6ipi30isikneH Ko10aHbIIambIH, Kiimmep apacbiHO0dabl oHAl #@He me3
aHbIKMAaameiH mayesnoinikmep 60aMaybl Kaxem;

e KenmeeeH, 60J1ybl MyMKIH KiImmepoiH Ke3 — KesieeHi meHdeld Kpunmobepikmikmi KaMmmamachi3
emyi Kaxcem (kinmmepoiH bipkenkinik (bipmekemec) #a3bikmbiabiH KAMMAMAchki3 emy);

e Wiuppaay yakbimel ken 60mMaybl Kaxem;

e WuGpaay KyHbl #abbiiamsiH akNapam KyHbIMeH meHeepinyi Kax)em.

KpunmozpagusiHbiH K1accukasibiK MiHOemi wugpmamiH Hemece Kpunmozpamma oen amasadamaiH,
Kelbip beneinepoin Ke3delicok pemmisizi CUSKMbI KepiHemiH, KaHoad da 6ip bacmankbi M8 MiHHIH (auwbiK
MeMIH) KalmbiMObl mypaeHyi 60/1bin mabbiaaosbi.
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byn ke3de wugp — nakemme awbikK xabapaamada 6ap beneinep oe, xcaHa benzinep de 6oaybi
MYMKIH. XKasinbl Xazoadoa 6acmankbsl MemiHOe2i #@He Kpunmoepammaoazb! besneinep caHbl dp mypi
60s1ybl MyMKIH. beneini dewugpaay pecimiH KoadaHy apkbiibl 6acmanksl MemiHOi CO1 MA2aHAOA X He
MOJIbIK KA/INbIHA KeJIMipy MyMKiHOI2i 6yxceiMac masnan 60sbin mabbiiaos! [5].

KopaayobiH eH xoaapabl 0apexceciH KAamMmamacbi3 emyee Kabiremmi Kpunmo2padussibik,
macindep KkebiHe duckpemmik aknapammal KOpaayaa apHAaI2aH.

AKnapammabi Kpunmoepapus/ibiK KopaayobiH MaHI bacmankbl mMemiHOI wugpnayobiH 6enzini
a120puMMOdapbIH KOJI0aHy X He apHalibl Kiimmepciz minmi wugpaay an2opummiH bineeHHiH e3iHoe de
bacmankbl MeMIHOI KasNbIHA Kemipy MyMKiH 6omaldmsiH, Hemece eme KubiHaa mycedi, COHObIKMAaH
apHatibl Kizmmep (kodmap) eHeizy apKbiibl Xcy3eee acblpbiiaos.. LLugpaay kesiHoe Kiim Koi0aHyobiH
MaHbI30bl eKi apmbiKWbIbiabl 6ap. bipiHwioeH, mypai adpecammapaa xabapiama xcibepy YuliH
Kinmmepi @pmypai 6ip aneopummoi Kosa0aHy MymKiHOi2i. EKiHwiOeH, e2ep KimmiH KYNUsi/iblibiabl
by3blica, wugpaay anopummiH e3eepmnel ax, Kiammi oHal aybiCmbipy MymkiHOiel. Ocbiiaduwa
wugpnay xydeciHiH Kayincizoiei wugpnay an2opummiHiH KynusiblibigblIHa emec, KoJ10aHbIIambIH
KiImmiH — KyYnussbiibiabiHa —6adaaHbicmel  601adbl.  Ocbl xaz0alnapobiH ocepiHeH wugpaay
aznzopummaoepi KYnusi/ibI/IbIKMbl HOHEe Cakmayobl Kaxcem emneloi, ¥eHe Kenuwlilikke Kosxemimoi
60s16In Kesnedi [6].

AKnapammabi Kpunmozpagusi/ibik Kopaay macinoepi muimoinieiHiH 6acmsi kepcemkiudi — 6y3yobiH
mypJii macinoepiHe, zHU #abbik MOMIHOI pyKcamcbi3 dewugpaayaa memen bepyiHoe. AKnapammel
3aMaHayu KpunmoepagussibiK Kopaay macindepi ywiH memen 6epydiH memeHei WweKapackiH
aHbiKmatmsiH 6y3yobiH ambeban (mypnammesi) @dicmepi 6ap. OckiHOal 6y3y macindemi: 6apsbik
MYMKIH Kiimmepoi mekcepin wbldy, wugpaay ce3diciH Kypy HeziziHoe wabybiioay (610Kkmel wugpaay
YWiiH), Konausud HeziziHoe wabybinoay. TexHUKaHbIH Kasipai damy deHeeliHoe, mamaHoapobIH bazanaybi
bolbiHWa mosbik mekcepy weei 70 6ummi (270 Kubicmbeipy) Kypalobl. OcbizaH 6alinaHbiCmbi
CUMMempUs/Ibl KpUNMO2PApUSA/IbIK MaCiIoep YWwiH Kayincizdik mananmapbiH KaHa2ammaxoblipambiH
KiimmiH Y3bIHObIebl 128 bummeH Kem 6osmaybl muic.

Kpunmokopaay macindepi MeH KypandapbiH xcyleney

KpunmozpagusaHbiH KapKbIHObI 0aMybl OHbI X(y3e2e ackipy macinoepi MeH Kypanaodpbl CAHbIHbIH
Kypm apmybiH myebi30bl. OcCbl xazoaliea 6alnaHbICmbl 01apobl xcyleney, GipiHwi Ke3ekme, mypsi
Heylenik HbIwaHoaps! 60UbIHWA Xikmey Kaxemmisniei mybiHOadsl. Kpunmozpagpussisik macindepoiy
ikmesnyi ap mypai 60s1ybl MyMKiH, 6ipak KebiHece onap KinmmepoiH mypiHe, wugpaaHamsiH aknapam
6102bIHbIH 6/1WeMiHe, wugpiay yoepici Ke3iHOoe Masimemmepdi mypaeHOipy onepauusiapbiHbIH
cunamelHa, KOpaaaamaelH aknapammapobl kodmay puHyunmepiHe kapad xcikmenedi. Ocbl mypabioaH
asn2aHoa, on1apobIH myprepi 3-Cypemme KepCemis2eH:
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3 cypem - Aknapammapob! KpUunNmoepagpusi/ibik #abyobiH macindepi

KpunmoxcylenepoiH MaHbI30bl 31emeHmi Xaw-pyHKuus 6osbin mabeinadsl. Onapobl ecenmen
wkigy bipwiama oHalsiblebiMeH cunammanaosl, 6ipak wu@dpoaH whbizapy MyMKiH emec 0epriik. Xoui-
PYHKUUAHBIH 6acmankbl MasiMemmepi alHbIMAsbl Y3bIHObIKMA 60/1a0kbl x@eHe benzini enuwemoesi
Kkamapobl Katimapaos! (Ketioe xabapsama oalioxecmi den amasiaosl), 80emme 128 bum.

XoW-pyHKUUSHBI KooaHy(xawmay) kaHoald 0a 60sCbiH KYnus Kiimmi Kos0aHy apKbiibl 0d,
konodaHbal 0a opbiHOanybl MymKiH. On aknapammasi KopaayobiH mypJi macinoepiHoe KeHiHeH
KOJ10aHbIA0bI, OHbIH [WiHOe, e2ep 371eKmMpPOHObI KOJT KOHObI KOJIOAHY MYyMKIH emMec (MbICasbiad, Y/IKeH
pecypc CbilbIMObIIbIKKA 6aliaHbICMbl) Hemece apmabiK 60/12aH #azoaloa, Kes-keaeeH mMadiimemmepoiH
mymacmeigbiH pacmay yWwiH Ko/a0aHbl1aobl. CoHbIMeH Kamap, amasngaH macisi 31eKmpOoHObl KOJ1 KOK
(6apsibik MaIiIMemmepee myees emec, @0emme XaW MaJIiMemmep2e «KoJ1 Kolbliaobl») mizbekmepiHoe,
MYMbIHYWbI1apObl MaHbin b6iny mypai mizbekmepiHoe (WbiHbiMeH 63/ almkaH myJ/iea ekeHoi2iH mekcepy
KesiHoe) Ko/10aHbI/1aosbI.

Toxcipubede  KOMOAHbIIAMbIH — X3W-PyHKUUsSAap  0a  cmaHoapmmaszaHd.  OcbiHOal
CMAaHOapmMmMangaH x3uw QYHKUUSAApobliH XubIHMbI@bl  6ip wama Kem, 01apobiH 8pKalChkiCbl
WUGpaaHambiH HbICaHHbIH KOPaaslybiHbIH 6enzini deHeeliH Kammamacki30aHobIpyea 6azbimmaniaH
besnieini 6ip naddanaHy cunammamackbiMeH epekulesieHed.

20ebuem Ke30epiH capanmay KepcemkeHoed, Xaw QyHKyUA1apObIH Keaeci mypsiepi CYpaHbICKa ue

(1-kecme).
1-kecme - Xaw pyHKUUS/IapOobIH Kesieci mypaepi
Typi TyciHOipmesniep
MD?2 EH wabaH, 8-6ummik mawuHa ywiH ydnecimoenzeH
MD4 EH xb10am, 32-bummik MawuHa ywiH ylnecimoenzeH. XakbiH apada by3blizaH
MD5 MD — ¢yHKyusAapobiH iwiHoe2i eH Ken mapanzaHbl. MD4 ykcac,bipak kayinci3oikmi xcozapnamy

Kypanoapbl OHbI MD4ke KapazaHoa33% 6basaynamaobi Ho. MeasimemmepdiH mymacmeigbiH
Kammamacekiz emedi. Kayinciz den ecenmesnedi

SHA (Secure Hash | AlHbiMasnbl efwemoi 6acmanks! MoiiMmemmepoeH XaW-pyHKUUSHbIH 160 6ummik mMoHiH Kypadsl. NIST
Algorithm) vebiHbIbIN, AKLL ykimemi cmaHoapm pemiHoe kabbiadadsl. DSS cmaHdapmeiHOa Ko10aHy2a apHaizaH

CummempusabIK, wugpaay. Aknapammapob! Wu@paay xeHe wudpoaH weizapy ywiH 6ip eaHa
KiZim KO1I0aHbIIAmbIH CUMMEMPUSAJIbIK, KPUNMOXCylenep Kpunmoxcylenepoid yJikeH KaackbiH Kypadosl.
Kinmmep mypai 6osybl 0a MyMKiH, 6ipak onap eki xcakka oa bipiHeH 6ipi ecenmerin wkigamsiH 6osica,
as120pUMM 8 pUHe CUMMEMPUSI/IbIK WUGPIayea ¥amaokl.

Cummempus/ibIK Kiimmi wudpobiH Xaansl UOesch! 4-Cypemme KepcemisieeH.




XIX INTERNATIONAL SCIENTIFIC CONFERENCE. MANCHESTER. UNITED KINGDOM. 29-30.04.2025

CummempusanbIK, Kpunmoxcydenepoeai wugpnay xweHe oewugpniay anzopummoepi Xaanbi
xeazoadnapoa 6ip-6ipiHiH e32eweneHzeH Hyckacbl 601bin keneodi. E2ep P — awbik MomiH, C — wugpaaHaaH
mamiH, an K — kinm 6osica, aneopumm Ex (x) wugpraHeaH memiHoi Kypaodsi, dewugpiay aneopummi Dk
(x) wugpnaHaaH MamiHHeH bacmanksl M8 MIHOI KA/NbIHA Kemipeoi.

Lugppnay: C = Ex(P),

Jewugpnay: P = Dk(C), myHOazbl, Dk(Ek(x)) = Ex(Dk(x)) = x

Cummempussiblik wugpaay eki- mypee 6esiHedi: 6JI0OKMbIK X@He moaacchis, 6ipak Kkedbip
xikmeynepoe o1apobi besmelioi #eHe mosaacckis wugpaay — 6y 6ipik y3biHObIKmMasasbl 6710Kkmapobi
wugpnay oen ecenmesnemiHoieiH 0e aman emyee 60aadbl. Eeep aknapam andbiH ana benzineHeeH
V3bIHObIKMazbl 610kmapaa (Mbicanel, 64 Hemece 128 bum) beniHce, wugpnaay 6710kmbi 0en amanaosbi.

Ocbi Ke30e mypJii Kpunmoasizopummaoepoe Hemece bip aneopummHiH MypJii #YMbIC pexcumoepiHoe
6s10kmap 6ip bipiHeH mayesci3 mypoe de, azbiMoaab! 610KMbI WUPPAAY HE Muxcec andbiHabl 671I0KMbIH
M HiHe Hemece as10biHabl 6710KMbI wWugdpiay Ho muxeciHe baliaHbicmsl 6oaamsiH- baldiaHbICKaH mypoe
de wugpaaHybl MyMKiH. Aknapammbi 670kmapzaa 6esny MymKiH 607MazaH xaz0alida mosaacchi3
wugpnay Kosi0aHbi1iaobl — aldmansik, KaHoad oa 6ip masimemmep azbiHbl 60/CkbIH, 07 610K
KazabINMacmaipy YWiH #emKIiKCi3, COHObIKMAaH Keseci Mdiimemmepdi Kymin omsipmad, @ pbip beneiciH
wugpnadosl xweHe xibepedi. Tonacckiz wugpaay anzopummi masimemmepoi 6ip-6ip bummeH Hemece
6ip-6ip beneideH wugpaadosi.

=

dacTanksl o —  |dacTanksl
MaTiH = _I MaTIiH
e oprax w4

KiTT Aemugppaay

wHpaay | aaropHTiMi

axropurimi

_Ehmu(bp.um‘m wnpranFan

— |maTin MaTiH —
KYTTNA eMeC KaHau

H
4 cypem - Cummempus/IbIK KiJImneH wugpaay

LLlugpnapobiH 6710KMbIK H@He mosiacchi3 6osbin 66iHyi ecenmey mexHUKach! KypanoapbiHOa
wugpaaywsl mypaeHipyiepdi xy3e2e acbipyobiH a120pUmMMOIK HHe MexXHUKA/IbIK epeKkuesikmepiHe
batnaHbicmbl  (NpoyeccopobiH paspaomabiibiabl, MUKPOMI3beKkmepoiH Xbi10amobiabl, KOMNbOMep
HAObIHbIH Kenemi x@eHe m.b). LLlugpnay monaccbiz emec, 6710KmbIK 0en ecenmesiemiH, asgpasum
KYamaIHbIH HAKMbI MBHIH Kepcemyee 60madiosl. Tinmi, mexHUKaHbiH 0amybiHa Kapad, bys1 cunammama
0a angasum KyamsbiHbIH YI2ar0bIHA A/ibin Kenedi. Mbicasnbl, Kaszipei ke3de 16- ww@He 32- pa3psaomel
npoueccop Ko/0aHbliyoad, ana bonawak wugdpaay mexHukanapbl 64- paspaomsl  npoueccopaa
Heobananyoa. Ocblead 6al/aHbICMbI, WUdPAApObl Kypy KesiHoe 232 u 2m Kyammsi dangasummep
KO10aHbI/1YbI MYyMKIH.

KenmezeeH umepauussibik 6/10Kmbi Wwugpaay HezisiHoeai udes, KkapanalbiM KpunmozpapussibIk,
mypsieHOipyepdi pemmen Koi0aHAmMbIH, 6epik Kpunmoepapusibik xcyleHi Kypy 60/bin mabbiaaosbi.
Kapanadibim Kpunmo2pagpusibik mypaeHoipyiep apkbl/bl Ken pem wugpaay npUuHYUNiH areawl pem
LLleHHOH #CYMbICbIHOA YCbIHRaH. OCbl MAKCAMMA OPHbIH AybICMbIPY XoHEe KoUbl/IbiIM KO MypiHOe2i
mypsieHoipysep Kos10aHbi1aobl. by mypaeHOipyaepoiH  angawkbiCbi mMyp/ieHemiH aknapammaik
6710kMbIH Hceke benzinepiHiH opHbIH aybICMbIPadbl, a1 eKiHWiIci mypaeHemiH aknapammsbik 6710KmbIH
apbip besnziciH (Hemece beneinep mobbiH) con angasummer anabiHeaH backa beneimeH aybiCmblpanaosbi
(con angpasummer con enwemoeei benzinep mobbiMeH).
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AmasneaH mypreHoipynepdi xcy3eee acbipambsiH mapanmap P_6nok (P_box, permutation box)
xeoHe S 6510k (S_box, substitution box) 0en amasnaodsi. Mbican pemiHoe 1989 xcbiibi KCPO KabbindaHzaH
pecelnik wugpnay cmaHoapmmsl «Kpunmozpadusisibik mypraeHoipynep anzopummi FOCT28147 89»
Kenmipelik. Eeep aneopummoi xcananbl mypoe cunammacak, - 6yn 32 yukaobl wugpaayobiH
®elicmenbdiH mizbeei bolbiHWa KypbiizaH 610KMbIK wugdp. AKnapammeik, 6710KMbIH Y3bIHObIRbI — 64
bum, KinmmiH Y3biHObIbI 256 6um. CumMmempusibiK, Kpunmozpagus cmaHoapmeiHoa — wugp AES —
6J10KmbIH Y3bIHObIabI 128 6um Oen aHbikmasazaH. Kpunmo anzopummHiH 61I0KMAapbiHbIH Y3bIHObI2bI
aliHbIMAJIbl HOHE KiJImepiHiH Y3bIHObIbI ®p mypi. Kinm y3biHObl2bl MeH 610K y3biHObIabl bip-6ipiHe
badnarbiccbi3, 128, 192 Hemece 256 bumke meH 60/1ybl MyMKIH.

brok wugpnay kKesiHoe awibik MemMiH andbiH — ana y3biHObigbl bipdel 6s0kmapea 6esiHeoi.
benezineHzeH y3biHObIKMazbl 1 mMesimemmep 67102biHa (awbliK mekcm 6s102biHa Hemece Kelbip
2OMMOJIaHRAH — pemmisiciHe) — 3iHOIK — Kpunmozpagussibik — MypeHoipyaep — aneopummi — MeH
KapacmasipbiigaH 6JI0OKMbIK WUGPAAp #acanaobl, HSMux3ceciHoe Y3biHObIabl 081 COHOal wugpiaHaaH
MemiH 6102bl anbiHaobl. OcbIOaH KeliH MaiimemmepoiH Keneci 6710eb1 0a 0cbiHOal e32epicke myceo.

Tonaccei3 wugpaap awbik MamiHOi 6ip onepauus KesiHoe 6ip 3nemeHmmi e32epmy apKbiibl
wugpaaHeaH mMemiHze mypreHoipedi (Mmosiaccki3 —31emMeHm dpmbIHAH 31emMeHm). Mbica/ibl awibik Mo miH
bummepi kelibip kesoelicok pemminikmezi bummepmeH bipee eKiHwi ModyJib ApKbl/ibl KOUbl1A0b!.

Vimepayus (kadmasnay) npuHuuni awsik mMemiHHiH 6ip 6102biH 6ipoel yukadepoeH (payHomap)
mypameliH, Ken pemmik mypaeHoipy 60/bin mabbinadsl. KebiHe apbip payHomma mesimemmepoi
mypaeHoipy apHatibl aneopumm 6olbiHWAa 6acmankbs! KYnus KiimmeH a/ibIHeaH KOCbIMWA Kisimmep
KemeziMeH Xcy3e2e acblpbiidobl.

AcumMmMempusi/ibIK KpUunmo2pagpusiHbIH apkacbiHOa Kynus/isbl Kiammepodi yiecmipy npobiaemacsl
wewineeH bonamsiH, 6ipak xaHa npobaema myobl — awbIK KiimmepoiH 0anendey npobnemacsl. byn
npobieMaHbiH MagbiHackl — Kelbip A aboHeHMMbIK albIK KijimiH angaHoa, Natioanaqyb! 0Cbl Kiim 0as
A aboHeHmmIiKi den ceHimOi 601y Kepek. AWbIK Kitmmepoi cepmuguKkayusiay npobiemaHsi wewyoe
VJIKeH posib Uugp/ibiK xacay amkaposl. Ken aboHeHmmepi 6ap acummempusi/ibiK KpUNmozpagpusHbi
Ko/10aHblIambiH balnarbic xcylenepde apHalbl yibiMOAcmeIpy apkbiibl naddanaHa 6acmaosl. by
YabIMOAacmbIpy KYpbl/ibiIMOAp CeHIMOI YUIiHWI X#a@bIHbIH POJIIH amMKapaosk! xaHe aboHeHmmepoiH awblK,
KizimepiH 63 UU®pPibiK #010apbiMeH KyanaHobipadsbl. COHbIMeH, awblK Kiimi 6ap Kpunmoxcylenepoi
nadoanaHamesiH mapamaiizaH badnaHsic xcylenepoe, awbik Kinmmep (Public Key Infrastructure - PKI)
deceH yabiM eHei3inedi. OzaH Kipedi 6azdap/iama-annapammslK KYpasaodadp KeuwleHi, XaHe 0e aulbik
Kinmmepoi backapy yWwiH Kax}emmi cepsucmsl KaMmamdachi3 ememiH YibIMOacmasipy-mexHUKabIK,
JHAHE IKIMWINIK [C-wuapanap. AWekIK Kiimmep UHGPAKYPbIIbIMHbIH He2i32i 31emMeHmi cepmuguxkayusiay
opmanbikbl (KyanaHobipy opmassiesl) (Certification authority, CA). On 6apsbik npouedypanaposl
bakpi1atiosbl:  Kinmmepoi  Xacay, mipkey, Cakmay XaoHe XaHapmy, auwblK — KiimmepoiH
cepmuguKammapbiH XaHe Kepi WakbIpbIn aibIHeaH CepmuduUKammap mizimiH.

Cummempusisibik KpunmoxcydenepoiH MaHbI30bl Kemwisiai Kynusi wugdpaay KiimmepiH #emkisiy
(mapamy) 3 He Ko10aHy KayincizoieiH Kammamachiz emyoiH Kypoesiniei. by KemMuwiiik acuMmempusisibiK
Kpunmocylenepoe xoUblgaH, aknapamms! Wu@paay YwiH awbik 0en amanaamsiH 6ip  Kiam
KO/10aHbIAAa0b!, a1 WudpoaH wheizapy ywiH #abbik(Kynus) 0en amanamsiH 6acka Kisim KoJ10aHbl/1aobI.

KopbimbiHObI

Kazipei 3amaHabl aknapammsikK 0pmaoda aknapammbl CeHiMOI Kopaay — Ke3ek KymmipmeldmiH
Kaxcemminik. Makanaoda kepcemineeHded, Kpunmozpagusisibik a0icmep — aknapammaik, KayincizoikmiH
Heei3i 60/s1bin Mabbiiadskl. Kpunmoepagdus/ibik anzopummoep MeH XammamaadpobiH mypakmbiibiabl,
KiammepoiH ceHimainiei aknapamms! 6y3yWblIbIKMAH KopaayobiH 6acmsl ¢pakmopaaps! caHanaosl.
OcblzaH batnaHbicmsl, Kpunmoxcylenepdi xeminoipy MeH 07apObl muiMOi KOA0aHyOblH X aHa
H010apbiH [30ey — abl/IbIMU XCOHEe NPAKMUKA/IbIK MAHbI30b! 6azsim 60/1bin Kasaa bepedi.
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Abstract

The construction features of electric arc furnaces (EAF) and the processes in them in steel
production were studied using available materials and the Internet. A failed electric arc furnace
was investigated and studied. It was found that the requirements for production and steel casting
were met when charging and putting the furnace into operation. The technology for producing
steel in a situation of the first melt after a long downtime was met. In all likelihood, the production
accident with EAF occurred as a result of an unforeseen event or as a result of circumstances that
could not be noticed, detected and prevented during the production process.

Keywords: electric arc furnace, steel casting, production accident

1. Introduction

1. 1. Steel production in electric arc furnaces

When producing steel in electric furnaces, the heat necessary to carry out metallurgical processes
is obtained from the electrical energy used. Therefore, the processed material does not change its com-
position under the influence of the fuel. Electric furnaces have a number of advantages compared to
conventional furnaces: the ability to produce steel with a lower sulfur content, as well as much better
deoxidation,; the content of non-metallic inclusions can be minimized and minimal combustion of alloying
elements can be achieved, they allow rapid heating to high temperatures and the creation of an oxidizing
or reducing atmosphere. This makes electric furnaces particularly reliable for producing high-quality car-
bon and alloy steels. The electric arc furnace is a cylindrical vessel made of steel sheet. The floor and
walls are lined with acidic or basic refractory material, and the vault is built with refractory bricks. In
larger furnaces, the vault is movable. Usually, graphite electrodes are lowered through three holes in the
arch, which are secured so that they can move vertically with special mechanisms. The furnace is most
often filled through a door located opposite the opening for discharging the finished steel. In larger fur-
naces, the filling is done through the movable arch. To discharge the slag and steel casting, the whole
furnace with the electrodes can be tilted using a hydraulic drive. The starting materials for producing
steel in an electric arc furnace are secondary ferrous metals. The composition of the starting materials
determines the nature of the process. When the starting materials contain a significant amount of harm-
ful impurities, the so-called "production of steel with complete oxidation of the impurities" is carried out.
When the content of harmful impurities is within the permissible limits, the so-called "production of steel
with partial oxidation of the impurities" is carried out. The nature of the cladding of the EAF also depends
on the purity of the starting materials. Most often, electric arc furnaces are of a cladding-based nature
[1,2].

1.2 Technological and technical features of electric arc furnace No. 3

To improve the efficiency of the EDF, the following technical solutions have been adopted and
implemented: cooling of the roof (except for the small central roof made of refractory material); cooling
of the shell walls using water-cooled panels with forced circulation (closed circuit); automatic reqgulation
of the electrodes with a high reaction speed to maintain constant electrode current and arc voltage (op-
timal values); correct electrode circuit, such as to allow uniform melting of the scrap and at the same
time to reduce the effect of electric arc radiation on the panels and the shell refractory; eccentric bottom
casting system (EBT); casting of the melt without slag, with minimal receptivity to non-metallic elements
(O, N2, Hz2) and minimal temperature losses, fifth hole for charging furnace additives; installation of the
shell, intended to optimize the accessible volume and minimize the temperature unevenness of the liquid
steel, in order to reduce the thermal load on the refractory lining; installation of the external panels. The
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implemented technical solutions allow for the optimization of working practices with a significant re-
duction in: the time between castings; electricity consumption, electrode wear; refractory lining wear;
furnace maintenance times; manual interventions by operators. Moreover, they allow for making melting
and casting operations safer; improving the quality of the production; retaining slag inside the shell, thus
making the subsequent refining of the steel inside the ladle easier. EDP No. 3 is equipped with modules
that allow for the injection of oxygen into the metal bath. Technological features include:

-“liquid mirror” practice. The maximum capacity of the furnace allows the practice of liquid mirror,
which consists of retaining inside the furnace a quantity of molten steel of about 10% of the weight of
the scrap charge. The liquid steel that remains in the furnace allows faster melting due to the better
productivity of the burners and the oxygen tube. Consequently, the electrodes can “penetrate” the scrap
quickly with “long arcs”, thus allowing not only a reduction in melting time, but also a reduction in elec-
trode wear and better arc stability during the open melting phases, which are the most critical for the
operation.

-foamed slag: it covers the electric arc to protect the cooled panels and the refractory lining of the
shell from the heat emitted by the arc; moreover, it reduces noise, increases electricity production and
reduces vibrations from the electrode holder arms, effectively transmitting the energy to the arc and
improving metal yield.

-high impedance operation: long arc furnace operation and high impedance are advantageous as
they result in low electrical losses and high arc stability; reduce power supply disturbances; reduce me-
chanical stress.

-stirring of the metal bath is used to homogenize the temperature of the steel and to analyze the
quality of the steel, thus favoring the thermal exchange between the slag and the steel and improving
the diffusion of additives in the metal bath.

1.3. Construction features

EDF No. 3 has a cooled roof. The roof is made of a tubular support structure with a set of steel
panels suspended from it. In the central part there is an hole to accommodate the refractory roof with
holes for the electrodes. In the small roof there is an additional hole for charging alloying additives and
calcium salts. The small roof is completely independent of the roof and can be easily removed and re-
placed. Diametrically opposite to the lifting system, the roof includes an oval hole for connecting a smoke
extraction elbow made up of water-cooled pipes. Such a system allows the roof to be cooled without a
large refractory coating. The EDF also has a device for lifting the electrodes. The system is made up of
electrodes consisting of a steel structure with guides welded to it; these guides slide on 4 pairs of guide
wheels assembled on supports that are tightened to the supporting body.

The EDP has a modular DANARC system. The requirement for low electrical energy consumption
requires additional chemical energy. The chemical energy supply as gas and carbon combusted with oxy-
gen can be controlled for the best possible use of the energy content in the reaction products. The
DANARC modules represent the latest development in chemical energy supply. The system is designed to
inject oxygen, carbon and fuel to obtain a highly efficient contribution to the melting. The DANARC mod-
ule consists of a double injector block (the injector blocks do not have to be adjacent) which operates
fixed to the side wall of the furnace. The two types of injectors are called Oxygenjet (oxygen nozzle) and
Carbojet (carbon nozzle). The Oxygenjet is a water-cooled injector of oxygen and natural gas. It has two
operating modes as a burner and as an oxygen supply tube. The Carbonjet is a water-cooled injector of
oxygen, natural gas and carbon. It has two operating modes as a burner and as a carbon supply tube. The
EDP uses UHP graphite electrodes. Graphite electrodes have the physical, chemical and electrical prop-
erties necessary for melting steel, since the arc in the preheating furnace is a significant source of heat.
The characteristics of the electrodes must corresponded with the technical specifications of the DANIEL/
company.

Cooling system. Water is mainly used as the cooling fluid during the controlled cooling of the fur-
nace components that are subjected to thermal radiation. This is the reason why special attention was
paid to the design and construction of the cooling system. The system is closed-circuit, except for the free
cooling system of the electrodes; it is fed with clean and filtered industrial water coming from the water
purification system and supplies the circuits of the furnace components that need to be cooled according
to a certain diagram. If water is missing (when the pumping station is damaged or there is no power
supply), the circuits (especially in the power supply unit for the roof structure) are supplied by emergency
water coming from an elevated gravimetric tank with pressure and minimum flow rate to protect people
or equipment from damage [2,3].

2. Technological process of production and pouring in EDP No. 3
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The electric arc furnace works with secondary ferrous metals raw material, which is called scrap.
Secondary ferrous metals (scrap) are received in the scrap yard by rail cars or trucks. Secondary ferrous
metals are supplied by certified companies authorized to purchase and deliver scrap. Companies supply-
ing scrap deliver the scrap to the secondary ferrous metals workshop accompanied by the relevant doc-
uments: certificate of origin, type of scrap: alloyed scrap, secondary ferrous metals. Secondary ferrous
metals are from the Republic of Bulgaria and imported from abroad. A system has been introduced ac-
cording to which secondary ferrous metals are classified according to 16 quality indicators. The most
important of them are the presence of non-ferrous metals, the presence of non-metallic components, the
presence of closed containers (under pressure), radiation control. Scrap is received from the scrap yard
pre-sorted. The quality of the secondary ferrous metals is determined during sorting. According to the
quality and size, they are distributed to the appropriate sorting field. In order to be fed to the furnace,
the scrap is loaded into steel baskets, called bins. In the sorting workshop, the baskets are loaded by
filling them with the help of magnets and grabs mounted on the cranes. After filling and weighing each
basket, it is transported with a heavy-duty conveyor called a bin truck. Using a 180-ton crane, the scrap
from the baskets is poured into the furnace, the vault of which is previously opened. After closing the
furnace vault, the operator gives a command to close the furnace switch. The electrodes remain under
voltage. The process of melting the secondary ferrous metals (melt) begins. The melting process is also
combined with oxidative refining processes. Usually, the furnace is loaded with three or four baskets
depending on the density of the scrap. Consecutively, after melting the first basket, the second one is
placed; after melting the second-third, etc. After melting the last basket, heating of the metal bath to a
temperature of 1600-1650°C follows (begins). The duration of one melt is 70-75 minutes. After reaching
the required temperature and the desired carbon content, the melt is poured into a steel bucket. Then
the process of out-of-furnace treatment begins. Together with the secondary ferrous metals, slag-form-
ing materials - ime, magnesite and carburizers - are fed into the furnace. Anthracite, 1-3 mm in size, is
also injected to foam the slag. The process is intensified with the help of oxygen gas, fed through the
relevant modules of the furnace.

EDP No. 3 has an automated dual control system. There are manual control elements on the Main
Control Panel: functional keyboards: for control/drive of the electrodes; for control/drive of the roof; for
general electrical control; for control/drive of the slag door and movement of the furnace and control of
the cooling system. There are control elements on the Local Control Panel: enabling/disabling local
control elements; EBT movement control system; weight control: manual control elements for tilting the
furnace and visualizing the tilted position; control/drive of the gas injection process; general emergency
button. There is a system for automatic adjustment of the electrodes for operation: the automatic
combined movement of the electrodes (raising/lowering) is performed by pressing the corresponding
button on the Main Control Panel. The movement of the electrodes depends on the position of the roof
and is controlled by an automatic system before opening the roof and after closing it. The automatic
operation of the electrodes (raising/lowering) is controlled by the furnace regulator when the electrodes
are released; the furnace electrical switch is closed; the automatic operation is controlled only by the
Main Panel; the type of regulation is selected by the operator via the corresponding button on the Main
Panel selector [2,3,4].

3. Probable causes of the production accident at EDP No. 3

After analysis of the technical documentation and on-site inspection, it was established that the
nature of the “explosion” with predominantly slag ejection and a minimal amount of metal indicates that
the process (accident) was caused “from above”, and did not develop in the molten metal with a
subsequent explosion. This is also confirmed by the main damage to the furnace we have identified:
damage to the furnace vault lifting mechanism,; damage to the furnace vault: knocked out panels, thrown
out refractory bricks; damage to the small vault (delta section); damaged electrode holders;, damaged
elbow for air extraction from the furnace,; -damaged main masonry on the eastern side of the furnace
(the spare is in place); disconnected water connections.

Figures 1-4 present photographs of some of the more serious damage to the furnace.
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Figures 1+4. Major damages identified in the EDP

At the preliminary investigation stage, we identified the following possible (probable) causes of the
production accident subject to analizes:

1. Failure to perform the intended technological operations before starting the furnace.

2. Condition and type of the supplied secondary ferrous metals (scrap); presence of closed
containers, such as gas cylinders, which can cause explosive reactions.

3. Violation of the production technology.

4. Unforeseen leakage of water from the water-cooled panels of the furnace behind the refractory
masonry.

5. Explosion inside the electric furnace, mainly due to water (even in small quantities) in the
charged scrap, which starts some explosive chemical-physical reactions, or to micro-leaks in the cooling
system of the roof or shell, which are more frequent and insidious, despite the optimal quality of the
cooled panels. These leaks, even the smallest ones, can be recognized during scrap charging in the form
of spatters either by the color of the scrap or by the arrangement in the furnace, since in case of leaks it
sticks to the furnace wall affected by the water leak and becomes dark instead of red-orange. Scrap
accumulated around this area will collapse into the metal bath after an explosive exothermic reaction
due to the significant gas evolution together with the sudden evaporation of the water that wetted the
scrap. We have detected splashes of liquid metal on the water-cooled panels, but these could also be the
result of the explosion.

6. Unpredictable tilting of the furnace forward (pouring side) with the EBT closed. As a result, the
explosions. As a result, the molten steel in the EBT area would reach dangerous levels and come into
contact with the cooled shell panels, with the risk of serious explosions.

7. Unpredictable breakage and collapse of one or more electrodes in the shell. Usually the break-
age occurs at the electrode joints. It is necessary to strictly follow the instructions for preparing the
electrodes, performing qualified procedures for transferring and joining the electrode columns, preparing
the joints, placing the connecting nipple, preparing the electrode elements.

8. Chemical-physical reactions in the liquid steel. Some physico-chemical reactions in the liquid
steel inside the shell can develop and cause explosions or overflow of the liquid steel from the furnace.
They can be due to oxidation reactions in the bath or to sudden collapse of scrap from the furnace walls.
However, the reaction starts slowly and can be avoided.

9. Unpredictable water leakage from the water-cooled panels of the large furnace arch.

4. Conclusion
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After studying and analyzing the available technical documentation and inspecting the EDP No. 3
in the condition immediately after the accident and after the dismantling of the furnace, we found that
the requirements for production and steel casting were met when loading and putting the furnace into
operation. The technology for producing steel in a situation of the first melt after a long downtime was
met. Factors 3.5, 3.7 and 3.9 remain as possible (probable) causes of the production accident with EDP
No. 3. We have not established any culpable behavior of an official who did not comply with the technol-
ogy of the production and metal casting process, as a result of which the production accident with EDP
No. 3 occurred, which is causally related to the accident that occurred. In our opinion, in all likelihood,
the production accident with EDP No. 3 occurred as a result of an unpredictable (unforeseeable) event
or as a result of circumstances that could not be noticed, detected and prevented during the production
process, i.e. f. in all likelihood a random event occurred.
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The problem of mineral fertilizer production at present is that most of the existing technologies
are aimed at the use of high-quality mineral raw materials and are quite complex, energy-intensive, and
also require the use of expensive reagents. The main problems associated with the use of mineral fertiliz-
ers are the following: nitrogen fertilizers acidify the soil due to physiological acidity; potassium chloride
fertilizers, although they increase productivity, significantly reduce the quality of the product.

Taking into account the above, studies have been conducted to study the physicochemical regular-
ities of the technology for the production of mineral fertilizers with improved indicators based on non-
traditional low-quality mineral raw materials using waste from various industries.

The relevance of the work is that against the background of the depletion of high-quality mineral
raw materials, it is necessary to develop new technologies for obtaining mineral fertilizers with an opti-
mal ratio of NPK and improved physicochemical properties using non-traditional natural raw materials
and waste from various industries.

The ecological purity of the prepared fertilizers is one of the main points, and in this regard, new
fertilizers should not have a negative impact on the environment.

The scientific capacity of the proposed technology, even the process of converting low-quality raw
materials into a targeted product using known technologies, is the main goal of the work. Thus, the set
of unresolved problems in the field of obtaining mineral fertilizers based on low-quality natural raw ma-
terials using various industrial wastes played a key role in determining the purpose and setting the objec-
tives of the research.

To achieve this goal, the following tasks were set:

- to justify the selection of non-traditional raw materials and types of industrial waste for new
technologies of mineral fertilizers with improved physicochemical properties;

- to study the physicochemical properties of the processing of magnesium-containing carbonate
raw materials (dolomite, dolomite magnesite waste in the production of refractory materials) to obtain
mineral fertilizers with an optimal ratio of nutrients, as well as magnesium compounds;

The scientific novelty of the work is that the main quality criteria of the fertilizers obtained have
been determined, the optimal composition of the fertilizers has been determined, and fertilizers with
improved physicochemical properties have been obtained from magnesium-containing carbonate rocks
(dolomite, dolomitized magnesite).

The practical significance of the work is that a new method for obtaining mineral fertilizers based
on the process of converting low-quality raw materials into a target product has been developed.

Research has been conducted to produce phosphorus fertilizers containing all available forms of
phosphorus for the utilization of waste from certain industrial sectors.

The proposed technology will significantly expand the range of raw materials for the production
of mineral fertilizers by involving non-traditional raw materials and industrial waste (magnesite and do-
lomite processing waste from refractory production, construction debris, sulfate-soda mixture - alumi-
num production waste, alkaline combustion products, etc.) in the processing. The production and future
use of new fertilizers with improved physicochemical properties will significantly reduce environmental
pollution.

The process of activating phosphorite flour with ammonium salts of various concentrations was
studied in detail, the most suitable conditions for obtaining water-soluble phosphate forms were deter-
mined, and the effect of the pH of the medium on the effectiveness of activation was taken into account.
The results show that the use of ammonium sulfate

provides the decomposition of fluorapatite and calcite, which increases the amount of phosphorus
absorbed.

To meet the ever-increasing demand for phosphorus fertilizers, one of the most urgent problems is
the processing of low-quality phosphorite rock into phosphorus-based fertilizers with technical and eco-
nomic indicators.
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The most rational way to process low-quality phosphorite rock is its chemical activation with min-
eral acid salts (Table 1).
Table 1.
Chemical composition of complex fertilizers obtained as a result of the activation of low-quality
phosphorite with ammonium salts, %

Mass Composition of components, % Suspension pH
/,EZSO‘ N P20s P20s P20s water SO3 Before activation After activation
: common appropriated soluble
(NH4)2504
0,2:2 20,09 1,59 1,41 0,91 55,36 3,9 6,59
0,31.2 17,29 3,48 2,49 0,73 48,59 37 6,71
0,6.2 14,28 5,87 411 0,52 40,71 35 6,83
2.2 10,81 9,12 5,62 0,35 30,79 33 6,95
NH4NO3
0,2:2 31,39 1,59 1,31 0,42 - 4,9 6,68
0,31.2 27,76 3,52 2,72 0,31 - 4,7 6,79
0,6:.2 23,42 5,91 4,13 0,23 - 46 6,85
2.2 17,45 9,24 6,25 0,25 - 45 6,88
NHaH2PO4
0,22 11,41 56,92 56,79 55,21 - 45 4,88
0,31.2 9,69 52,25 51,13 49,24 - 4.4 5,79
0,6.2 811 46,62 44,25 40,32 - 43 6,17
2.2 6,23 39,38 34,17 31,25 - 3,8 6,39
NHa4Cl
0,2:2 24,15 1,82 1,39 0,51 - 48 6,63
0,31:.2 21,41 3,64 2,81 0,45 - 4,7 6,79
0,6.2 17,59 5,78 4,32 0,37 - 4,6 6,87
2.2 13,48 8,86 5,87 0,23 - 45 6,89

Note: F - phosphorite flour, AS - ammonium salt (fertilizer).

Non-traditional processing of phosphates allows organizing the production of slow-acting complex
fertilizers. In order to develop the technology for obtaining new types of phosphorus-containing fertilizers
from phosphate flour, the process of decomposition with mineral acids currently used in agriculture has
been studied. It is known that the process of activation of phosphate raw materials occurs mainly in
conditions of soil moisture. To determine the effectiveness of mineral salts in the activation of phospho-
rite flour, various mass ratios of starting materials are mixed with ammonium salts of various concentra-
tions (4-22%) for 35 minutes. The degree of activation of phosphorite flour depends on the pH of the
solution medium. It has been established that as the concentration of solutions of ammonium salts in-
creases, the pH of the medium begins to decrease.

The pH of the medium of phosphorite flour activated with ammonium sulfate was determined to
be 6.84-7.22. Under the influence of ammonium sulfate solution, the decomposition of fluorapatite and
calcite, the main minerals of phosphorite, occurs. Thus, ammonium sulfate decomposes with the for-
mation of an acidic environment (as a result of hydrolysis), and acid ions react with calcite and fluorap-
atite. As a result, water-soluble and assimilable forms of phosphorus are formed in the solution.

Increasing the amount of phosphate flour in an ammonium sulfate solution leads to a decrease in
the degree of activation and decarbonization of the raw material (table 2). For example, the degree of
activation of phosphate flour containing 0.95 g of P>Os in a 3% ammonium sulfate solution decreases by
50.21%, and the degree of decarbonization by 1.9 times. When phosphorite flour containing 1.79 and
3.60 g of P205 is processed in a solution of the same concentration, the degree of activation of the raw
material decreases by an average of 1.6 and 1.9 times, and the degree of decarbonization by 3.27 and
6.46 times, respectively. These results are presented in table 2.
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Table 2.

The degree of activation and decarbonization of phosphorite treated with ammonium salts.

Mass ratio, F:AS | Activation rate, % | Decarbonization rate, %
(NH4)2504
0,22 81,79 60,34
0,312 70,13 44,89
0,6.2 68,24 35,51
2:2 62,71 28,45
NH4NO3
0,22 79,49 48,27
0,31:2 7587 42,61
0,6.2 69,69 33,79
2:2 67,23 27,23
NHaH2PO4
0,2.2 99,78 52,4
0,31:2 97,76 47,5
0,6.2 94,74 39,8
2:2 86,45 28,6
NHa4Cl
0,2:.2 80,72 41,22
0,31:2 78,15 26,58
0,6.2 72,76 21,52
2:2 66,58 16,81

Studies have shown that the process of activating phosphate flour with ammonium nitrate is the
same as with ammonium sulfate, but the degree of activation is relatively low. In this case, the degree of
activation of phosphorite flour also depends on the concentration of ammonium nitrate solution, that is,
the pH of the solution medium. The degree of activation and decarbonization of phosphate flour in-
creases with an increase in the concentration and ratio of ammonium nitrate solution.

The mechanism of activation of phosphorite flour with monoammonium phosphate and ammo-
nium chloride practically does not differ from the data given above.

Based on the studies, it was determined that it is possible to obtain complex mixed slow-release
fertilizers with different nutrient ratios based on the activation of low-grade phosphorite flour with am-
monium salts (fertilizers).

A technological scheme for the production of complex mixed fertilizers based on low-grade phos-
phate flour and standard fertilizers containing ammonium ions has been developed (Fig. 1).

F

!
Vs

[14 7~

Figure 1. Technological scheme of the production of complex mixed fertilizers consisting of phosphorite
rocks and ammonium salts (fertilizers).
1, 12 —tanks; 2, 13, 17 — pumps, 3 — batcher; 4 — screw reactor; 5 — bunker; 6, 7 — belt batcher; 8
—conveyors; 9 —grab crane; 10 — bunker; 11 —absorber; 14 —splash guard; 15 — fan;
16 — tank; 18 — cyclone.




XIX INTERNATIONAL SCIENTIFIC CONFERENCE. MANCHESTER. UNITED KINGDOM. 29-30.04.2025

1) Phosphorite 502,6 kg (NH4)2504 462,4 kg

~

Mix

46%-li (NH4)2SO4 solution 92,7 kg Mixed t956,8 kg

Water 48,6 kg

Granulation

P205com - 9,07%
P20sapp — 5,72% 1000 kg finished product
CaOcom — 16, 76%
S03-30,21%
N—-10,48%
Figure 2: Material balance of complex fertilizer production in the ratio of phosphorite flour to ammo-
nium salt (fertilizer) = 1:1.

2) Phosphorite 508,6 kg (NH4):504 402 kg
Mix
46%-li (NH4)2SO4 solution 142,8 kg Mixed -918,2 kg
Water 50,8 kg
Granulation

P>05com—9,16%
P20sapp — 6,16% 1000 Kg finished product
CaOcom — 76,98%

N-17,12%

Conclusion

Based on the conducted studies, a number of effectiveness of the application of mineral salts that
contribute to the activation of phosphorites has been determined: ammonium sulfate > monoammonium
phosphate > ammonium nitrate > ammonium chloride > potassium chloride > urea, that is, the lower the
pH value of mineral salt solutions, the more effective the activation of phosphorite.

In this way, the production of complex mixed fertilizers does not require high costs and is econom-
ically feasible. New types of fertilizers produced on the basis of local raw materials can be considered
effective in terms of application for increasing soil fertility.

References

1. Bauatdinov S., Bauautdinov T.S. Glauconites of Karakalpakstan and their application in
agriculture. // Monograph, Nukus, "llim", 2013. —p. 160.

2. Aimbetov N.K., Bauautdinov S, Bauautdinov T.S. "Scientific bases of production of mineral
fertilizers based on local mineral raw materials. // Monograph, Nokis, "Ilim", 2017. - p. 227.

3. Bauatdinov S., Tadzhiev S.M., Bauatdinov T.S. Phosphorites of Karakalpakstan and their
processing». // Monograph, Nukus, "llim" 2019. - p. 351.

4. Bauatdinov C. "Agroores of Karakalpakstan and fertilizers on their basis". // Monograph, Nukus,
"Ilim" 2019. - p. 464.

5. Stepanova, I.V., Ivanov, A.P. The role of organomineral fertilizers in improvement of soil fertility
// Agrarian science. - 2020. - T. 5, No. 15. = C. 32-41.

6. Ivanov, V.P., Pavlova, N.I. Application of phosphate flour in agriculture: achievements and
prospects // Agroengineering and ecology. —2017.—T. 2, No. 10. —C. 110-119.

7. Petrov, A.S., Sidorova, E.V. Influence of organomineral fertilizers on productivity and quality of
agricultural crops // Journal of Agronomy and Plant Development. —2018. —T. 12, No. 4. — C. 76-83.



XIX INTERNATIONAL SCIENTIFIC CONFERENCE. MANCHESTER. UNITED KINGDOM. 29-30.04.2025

8. Sokolova, N.M., Gavrilov, D.A. Ecological aspects of application of organomineral fertilizers in
rural economy // Ecology and agriculture. - 2019. - T. 6, No. 17. — C. 28-35.

9. Kozlov, G.I., Nikitina, O.A. Influence of organomineral fertilizers on agrochemical properties of
soil // Journal of ecology and agriculture. - 2020. - T. 8, No. 2. — C. 92-99.

157



XIX INTERNATIONAL SCIENTIFIC CONFERENCE. MANCHESTER. UNITED KINGDOM. 29-30.04.2025

THE ROLE OF INFORMATION TECHNOLOGIES IN TOURISM SECTOR

Tahirova Lamiya Yagub

Senior Lecturer in the department of Agriculture Economy amd tourism

in Azerbaijan Cooperation Universoty

Teacher in the department of Digital Technologies and Applied Information
in Azerbiajan State University of Economics (UNEC)

Abstract

The main aim of the article is to study the role of information technologies in the tourism
sector. Information technology (IT) has brought about changes in the tourism sector, as in many
other sectors, in recent years. These technologies play an important role in facilitating the organi-
zation of tourism, improving customer experience and increasing the efficiency of operations. It is
very important to understand the impact of IT on the tourism sector, to monitor innovations in this
field and to predict future developments.

Result: This article explains how information technology plays an important role in the tour-
ism sector and how these technologies are applied in tourism business, supported by various
sources. References to sources strengthen the scientific basis of the text.

Methods: analyzing method had been used while conducting the research.

Application importance: the material can be used in seminars and lectures in higher educa-
tion institutions.

Keywords: technology, tourism, information technology, online reservation systems

Introduction. Information technology (IT) has brought about changes in the tourism sector, as in
many other sectors, in recent years. These technologies play an important role in facilitating the organi-
zation of tourism, improving customer experience and increasing the efficiency of operations. It is very
important to understand the impact of IT on the tourism sector, to monitor innovations in this field and
to predict future developments.

The main part.

1. Onlayn Rezervation systems and E-Tourizm

One of the biggest changes in the tourism sector in recent years has been the introduction of online
reservation systems. These systems allow customers to make convenient and fast reservations for hotels,
airlines, tours and other tourism services. E-tourism also helps tourism businesses collect customer data
and provide more targeted services (Buhalis, 2003).

2. Technologies which improve th toeurist experience

It provides various tools to provide a better experience to tourists. For example, through mobile
applications and websites, tourists can get detailed information about their destinations, buy tickets, and
read reviews about restaurants and activities. This increases customer satisfaction and also increases
transparency and trust in the tourism business.

(Sigala, 2015).

3.Big Data) and Analytics

The use of big data in tourism allows businesses to analyze customer behavior and offer more rel-
evant products. Big data makes marketing strategies of tourism companies more effective, while also
helping to predict demand and set optimal prices (Tussyadiah et al., 2017). For instance, travel agencies
can use customer data to create personalized offers.

4. Social media and Tourism Marketing.

Social media platforms play an important role in the development of the tourism sector. Tourism
businesses communicate with potential customers through social media and inform them about their
offers and campaigns. Social media is also effective in collecting customer reviews and building an image
(Xiang & Gretzel, 2010). For example, tourists can choose the services they want by reading the reviews
of other travelers on social media. 5. Virtual and Augmented Reality Technologies Virtual reality (VR) and
augmented reality (AR) technologies further improve the customer experience in the tourism sector. For
example, through VR, tourists can virtually explore a certain place before traveling to that place. AR can
provide tourists with real-time information, orient them and provide detailed information (Buhalis & Jun,
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2011). 6. Blockchain Technology and Payment System Innovations Blockchain technology helps to in-
crease the security of payments in the tourism sector. This technology also improves customer data pro-
tection and transparency. In the tourism sector, blockchain speeds up transactions such as tour bookings
and hotel payments and eliminates bureaucratic obstacles (Zohari & Zhang, 2019).

Result.

Information technology has brought about large-scale changes in the tourism sector. E-tourism,
mobile applications, social media, big data and other IT tools improve the tourist experience and facilitate
the work of tourism enterprises. In the future, these technologies are expected to develop further and
create new opportunities for the tourism sector.
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