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Agricultural sciences

ASSESSMENT OF THE TOTAL AMOUNT OF CARBON (CO: eq) ACCORDING TO THE
FERTILIZATION VARIANTS
-CASE STUDY-

Neamt Radu™

Dragomir Neculai

Neciu Florin’

Saplacan Gheorghe'
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3Aurel Vlaicu University of Arad, 310130, Arad, Blvd. Revolutiei no. 77, Romania

Methodology and Background

The aim of the current study was to assess the total amount of carbon (CO2 eq) according to the
fertilization variants. The research activity, based on the realization of numerous analyses,
determinations and studies of an economic nature, was performed in the agricultural bio base of the
Research and Development Station for Bovine Arad, Romania during the year 2024. The structure of the
fodder system of this farm included the following crops:

-grain barley (100 ha-10%,)

-alfalfa (79 ha-8%),

- corn silage (256 ha-25%)

The results of the current study aimed to establish the amount of “net” fixed carbon and the
general distribution of carbon fixed by photosynthesis, at the level of the manure-fertilized forage system.

Following the analyses in respect to the quantitative evaluation of raw carbon captured and fixed
through photosynthesis, in the case of the fertilization variant based on manure administered in a
quantity of 30 t/ha, a series of values were obtained, presented in table no. 1. In this respect, the total
amount of carbon were exposed (reported per ha and per entire cultivated area) associated to the studied
crops named “Gross” C, C returned through respiration and “net” C associated with the manure
fertilization variant.

The analysis of these data highlights the following:

- the total amount of carbon captured and fixed at the level of the 3 representative crops included
in the study is 134 t, of which 57 t (43%) is found in the aboveground biomass, respectively 77 t (57%) at
the level of the underground biomass. The average for each cultivated ha is 6352 kg C/ha, of which 2366
kg/ha found within the aboveground biomass and 3986 kg/ha at the level of the underground biomass.
The total value, expressed in CO2 eq is 23185 t, with an average per ha of 2878 kg at the aboveground
level and 4850 kg/ha at the underground level.
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Table 1 Fertilization with manure (30 t/ha)

Of the foraging system Gros C fixed Gros C—CO: eq C returned “Net” C fixed by “Net” C—CO2 eq
through through photosynthesis
photosynthesis respiration
Kg/ha | Total (t) | Kg/ha Total (t) | Kg/ha | Total (t) | Kg/ha | Total(t) | Kg/ha | Total(t
)
Barley | Supraterran | 5., 30 11023 110 453 5 2567 26 9369 94
grain (10 biomass
ha) Undergroung | 53, 23 8431 84 346 3 1963 20 7167 72
biomass
Total 5330 53 19455 194 799 8 4530 46 16536 166
Silage | Supraterran | 5 g 14 4993 50 205 2 1163 12 4245 42
corn biomass
(10ha) | Undergroung | ;50 11 4008 40 165 2 933 9 3405 34
biomass
Total 2466 25 9001 90 370 4 2096 21 7650 76
Alfalfa | Supraterran | 50, 13 9888 49 406 2 2303 11 8406 42
(5 ha) biomass
Undergroung | o.c, 43 31211 156 1282 7 7269 36 26532 133
biomass
Total 11260 56 41099 205 1688 9 9572 47 34938 175
Total Supraterran | 53 57 8635 209 355 9 2011 49 7340 178
25 ha biomass
Undergroung | 350 77 14550 280 598 12 3388 65 12368 | 239
biomass
Total 6352 134 23185 489 952 21 5399 114 19708 | 417

- following the respiration processes in plants and soil, the total amount of carbon returned to the
atmosphere is 21 t, of which 12 t comes from underground biomass (57%) and 9 t (43%) from
aboveground biomass. The calculation per hectare highlights a total loss of carbon, through respiration,
of 952 kg/ha, of which 598 kg/ha from underground biomass and 355 kg/ha from aboveground biomass.
- after calculating the difference between the total amount of raw carbon and the total amount
of carbon returned through respiration, the total amount of carbon fixed through photosynthesis was
obtained. In this regard, the data obtained highlight a total net amount of carbon of 114 t (417 £ CO2
eq), of which, in the underground biomass we find the average amount of 65 t (239 t CO2 eq, 57%) and
in the aboveground biomass we find the amount of 49 t (178 t CO2 eq, 43%). The average amount of
net carbon fixed per hectare is 5399 kg (19708 kg/ha CO2 eq) of which 3388 kg/ha (12368 kg/ha CO2
eq) in the underground biomass and 2011 kg/ha (7340 kg/ha CO2 eq) in the aboveground biomass.

Determining the average degree of humification of organic matter in the soil in the variant of fertilization

with manure
In order to determine the amount of humus in relation to the amount of organic matter
accumulated in the soil, the average degree of humification of organic matter was taken into account,
(0.42).
Table 2. Determination of the amount of humus, depending on the amount of net carbon sequestered
in the soil and the average degree of humification of organic matter

V1= stubble, roots V2= straw, stems, stubble, roots
Crops structure caqubrgr?igt 3/; srz“ge d Humus Amount of net carbon Humus
/N in sqoil sequestered in soil
Crops S Kg/ha | % Total | Kg/ha % Total | Kg/ha % Total | Kg/ha % Total
(ha)
Barley 10 44,3 1715 27 17 720 17,5 7,2 2505 23,5 25 1052 23,6 10,5
grains
Silage 10 29,1 945 15 95 397 9,7 3,9 945 89 95 397 89 4
corn
Alfalfa 5 76,2 7172 58 36 3012 72,8 15 7172 | 67,6 36 3012 | 67,5 30
Total 25 3277 | 100 | 62,5 1376 7100 26,1 3540 100 70,5 1487 100 445

¥ qverage degree of humification of organic matter: 42% of sequestered carbon (with variations between
0.34-0.48 t humus/t of net carbon sequestered in the soil

The amount of humus was calculated in 2 variants proposed for calculation, depending on the
structure of plant residues and roots of the studied plant species, which are part of the composition of
soil organic matter, as follows:

VV1=stubble, roots
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V2= straw, stems, stubble, roots

In the case of variant V1, which includes only stubble and plant roots, the average amount of
humus was 1376 kg/ha, with limits ranging between 397 kg/ha (corn crop) and 3012 kg/ha (alfalfa
crop). At the level of the 3 representative crops, with this fertilization variant, a total amount of humus
of 26.1 t was estimated, with an average per hectare of 1376 kg.

In the case of variant V2, where more organic field products were included (straw, stems, stubble,
roots), the amounts of humus have higher values. Thus, depending on the amount of net carbon
sequestered in the soil, the limits of variation of the amount of humus are between 397-3012 kg/ha, with
an average of 1487 kg/ha (8% more than variant V/1). At the level of the 3 representative crops, in this
fertilization variant, a total amount of humus of 44.5 t was estimated, with an average per hectare of
1487 kg.

Determining the number of carbon credits and the value of carbon certificates
The calculation of the amount of net carbon sequestered in the soil also allowed the determination of
the number of credits and their value in the case of manure fertilization, the data being presented in
table 3.

Table 3. Number of credits and their value related to the crop structure of the forage system,

depending on the amount of net carbon sequestered in the soil

Crops structure Amount of net'carb'on Carbon credits ¥ Value of the carbon credits **)
sequestered in soil
Crops S(ha) Kg/ha Total (t) cr/evdof éﬁ ha T/?/tra[ creci”//ots Euro/ha Total euro/surface
Barley grains 10 2505 25 2,5 25 36 170 1,7
Silage corn 10 946 9,5 7 10 14 68 0,7
Alfalfa 5 7169 7,2 7 35 50 475 2,4
Total 25 - 41,7 70 100 4,8

¥ Carbon credit -unit of measurement equivalent to 1t of CO2, respectively 1t of CO2 sequestered = 1
carbon credit

**Carbon credits are tradable rights representing one tonne of unemitted or sequestered C-CO: eq. The
EU carbon market traded an average of €67.94/carbon credit in September 2024.

The data presented in the table shows that, depending on the amount of net carbon sequestered
in the soil, a total number of 70 credits was obtained, with a variation between 10-35 credits/crop. The
average per hectare proved to be between 1-7 credits. The highest number of credits, 7 credits/cultivated
area, was associated with the alfalfa crop, which also recorded the highest amount of net carbon
sequestered (7.2 t). The total value of the credits, at the average price of 67.94 euros/credit, was 4800
euros.
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Abstract

The formation of landscape components, gardens and parks plays an important role in
creating a favorable urban environment. Gardens and parks perform important functions in the
urban landscape related to air ionization, dust deposition, noise absorption, microclimate
formation, sanitation, hygiene, aesthetics and recreation. From the moment of their creation and
to this day, gardens and parks are considered a complex work of art, including elements of the
most diverse types, due to their nature and quality. The use of living plants and various forms of
landscape cover (water and stone), as well as various works of art (sculpture, architecture and fine
art) and other similar elements, as well as ensuring harmony and balance between these elements
requires special knowledge, skill and pleasure. In the face of rapid urbanization, the integration of
green spaces such as parks and gardens has become a vital design element in shaping the modern
urban environment. These green spaces serve not only as aesthetic enhancements but also play a
critical role in improving environmental quality, public health, and social well-being. This article
explores the multifaceted functions and benefits of parks and gardens within urban settings,
emphasizing their contribution to ecological sustainability, urban planning, and community
development.

Modern cities are increasingly recognizing the need to balance built infrastructure with
natural elements. Parks and gardens contribute to this balance by mitigating urban heat island
effects, enhancing biodiversity, and improving air and water quality. From a social perspective,
these spaces act as communal areas that encourage physical activity, recreation, and social
interaction among diverse demographic groups. The presence of well-designed green areas has
also been linked to reduced stress levels, improved mental health, and a higher quality of life for
urban residents.

This study also examines the evolving design principles guiding the creation of urban parks
and gardens. Contemporary urban design now integrates landscape architecture with
sustainability concepts, using native plant species, green roofs, water-sensitive urban design
(WSUD), and multifunctional landscapes that accommodate both ecological processes and human
activity. Moreover, inclusive design is emphasized to ensure accessibility and usability for people of
all ages and abiljties.

In conclusion, parks and gardens are not merely decorative elements but essential
components of urban resilience, livability, and sustainability. As urban populations continue to
grow, city planners, architects, and policymakers must prioritize the development of accessible,
functional, and ecologically sensitive green spaces. Their integration into urban design is not only
a reflection of aesthetic values but a fundamental strategy to ensure the health and vitality of
future urban environments.

Keywords: landscape, gardens, parks, sculpture, architecture, fine art

Introduction.

The formation of landscape components, gardens and parks plays an important role in creating a
favorable urban environment. Gardens and parks perform important functions in the urban landscape
related to air ionization, dust deposition, noise absorption, microclimate formation, sanitary and
hygienic, aesthetics and recreation.

Using trees and shrubs, we can improve the ventilation of the entire urban area or its individual
parts, protect urban buildings from unfavorable winds, regulate air speed, and change the direction of
air flow.
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Since its inception, gardens and parks have been considered a complex work of art, which includes
elements of various natures due to their nature and quality. The use of living plants and various forms of
the landscape (water and stone), as well as various works of art (sculpture, architecture and fine arts),
and other such elements, and the provision of harmony and harmony between these elements requires
special knowledge, skills and taste. In order for gardens or parks to provide people with comfortable
access, relaxation, and time in the bosom of nature, and at the same time to get fresh air, it is important
that they form a single harmonious unity in terms of art and combine with humans in a system of
interaction and connection.

Principles of garden and park compositions.

A garden is a volumetric spatial composition. A garden space is distinguished by three types of
composition: frontal, volumetric and perspective. Frontal composition is on the same plane. A volumetric
composition has clearly visible forms in all three dimensions (x, y, z). Perspective spatial composition is
expressed by the arrangement of natural forms in deep perspectives, since their perception is determined
by the laws of linear and spatial perspective.

Gardens are public spaces accessible to all categories of the population. They include
multifunctional and specialized parks, squares, boulevards, forest parks, water parks, meadow parks,
short-term recreation areas near water, and green areas of public centers.

Parks are green areas of more than 5 hectares designed for various purposes - recreational
activities and ecological functions. The park is dominated by plantations and includes elements of
recreational infrastructure - educational, entertainment, sports, food, children's entertainment areas
and water bodies - to serve vacationers (1).

Design and construction experience shows that the basis of the park's composition is the skillful
use of the spatial characteristics of the terrain, relief, water table, and plants. In this regard, in design, it
is necessary to deeply study the natural conditions, the appearance of the place, and to know the
decorative and biological properties of plants.

The following can be attributed to the general principles of garden and park compositions (2):

e Unity - there must be unity in each element and as a whole;

e Hierarchy - elements must follow a construction hierarchy;

e Completeness - there should be no additional or missing elements;

e Interconnection - all elements must be interconnected.

e Rhythm - repetition of individual elements or the distances between them;

e Contrast can be in form, color, size, and spatial type.

e Nuance - there must be a subtle transition or a barely perceptible difference;

e Symmetry - characterized by adherence to order and rigor;

e Asymmetry - the pond, groups of trees, flower beds and lighting are shifted to one side;

e Module- space can be divided into equal-sized squares or rectangles,

e Dominant- the center of the composition, it can be a solitaire in the landscape - a tree, bush or
flower bed;

e and so on.

Parks are mainly divided into several types according to their functions (3):

Ethnographic parkit is designed to demonstrate unique examples of living, household and other
structures of the past in a natural landscape setting. The park organizes thematic exhibitions and
conducts scientific research on the history of architectural creativity. The ethnographic park also serves
as a recreation area for the population.

Memorial parkThey are organized in areas of historical-revolutionary or historical-cultural significance in
connection with an important historical event or in connection with the name of an outstanding
scientific, cultural and political figure. Visitors are received here on an excursion basis, as the main goal
is to ensure the protection of memorial structures and their sites.

Children's parksA green area with favorable sanitary and hygienic conditions, intended for children's
games, physical education, and cultural and educational activities with school-age children during their
free time outside of school. Children's parks can be created in separate areas of adult parks or in specially
designated areas. The main core of the park should be an entertainment zone and attractions.

City gardens.A garden is a greened area (from 2 to 10 hectares) in a construction zone, equipped with
landscape, sports and park facilities, intended for recreation and transit movement of the population.
Gardens complement the park network in a complex of residential districts and microdistricts. They are
created mainly in those districts where there are not enough areas for building a park.
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Historical parks. Monuments of garden and park art.The main purpose of the activities of such parks is
to acquaint visitors with historical monuments of landscape architecture. Visiting the historical park is
organized in an excursion mode. Its main task is to ensure the preservation of small architectural forms
and their planning and restoration of their historical features.

The composition of each garden and park is unique, it is impossible to repeat or create something
completely similar.
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Abstract

The article is about a painting dedicated to the village of Gadili in the Gubadli region. It also
discusses the techniques used by the artist in this painting.

Gubadli (also spelled Qubadli) is a region (rayon) located in the southwestern part of
Azerbaijan, bordering Armenia to the west and the Azerbaijani regions of Lachin, Zangilan, and
Jabrayil. It lies in the foothills of the Lesser Caucasus Mountains and includes a mix of mountainous
and hilly terrain.

Historical and Political Context:

e In 1993, during the First Nagorno-Karabakh War, Armenian forces took control of Gubadli,
leading to the displacement of the Azerbaijani population.

e |t was under Armenian occupation for about 27 years and was considered part of the self-
proclaimed Republic of Artsakh (Nagorno-Karabakh Republic), though not internationally
recognized.

e During the 2020 Second Nagorno-Karabakh War, Azerbaijani forces regained control of
the Gubadli district in late October 2020.

e Since then, efforts have been underway to rebuild infrastructure and resettle displaced
populations.

AHHOMauus

B cmamee 208opumcs 0 KapmuHe, nocasiujeHHol ceny adunu ybadnuHckozo palioHa. B
cmamase makxe obCyx0aromcs Npuembl, UCNOJIb30BAHHbIE XYOOXHUKOM 8 3moll KapmuHe.

[y6aonuHckul palioH — AaOMUHUCMPAMUBHLIL paloH B +20-3and0HOU  Yacmu
AzepbalioxcaHa. paHudum ¢ ApmeHueld Ha 3anade, a mMakxe ¢ JIa4uHcKuM, 3aH2esaHckKum u
IDbrebpaunbckum padoHamu. PaloH pacnosioxceH Yy nooHoxus Manoeo Kaskasa, penbed B8
OCHOBHOM 20PHbIU U XO/IMUCMbIUL.

Vicmopuyeckud u noaumu4yeckut KoHmMeKcm:

e B 1993 200y, Bo Bpems [lepsol Kapabaxckol B0UHbI, palioH O6biT OKKYyNUpPOBAH
ApMSIHCKUMU CUAamu, U azepbalioyaHckoe HaceneHue 6biio BbiHYX#OeHO NOKUHYMb CBOU 0oMd.

e B meyeHue npumepHo 27 siem patioH Haxoouscss N0d apMsHCKoU OKKynauued u c4umasnics
yacmasto HenpusHaHHol «HazopHo-Kapabaxckol Pecnybauku».

« B xo0e Bmopol Kapabaxckoli soliHbl 8 2020 e0dy, azepbaloxcaHckas apmusi ocBo600una
[y6aony 8 KOHUe okms6ps.

B Hacmosuwee 8pems 8 patioHe Bedymcs B0CCMAHOBUMEbHbIe pabomsl, NJIAHUPYEmMCcs B03-
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BpaAleHUE BbIHY*OeHHbIX NepecesieHues.

Xiilase

Meagqals Qubadli rayonunun Qadili kendine hasr edilerek ¢akilmis resmasarine aiddir. Elece
da bu resm asarinde ressamin istifade etdiyi texnikalardan bahs edilir.

Gubadli rayonu — Azerbaycanin cenub-garbinde yerlesen inzibati rayondur. Qarbde
Ermanistanla, diger taraflards ise Lacin, Zangilan ve Cabrayil rayonlari ile hemsarhaddir. Rayon
arazisiasasen dagliq ve messalikdir, Kicik Qafqaz daglarinin ateklarinds yerlasir.

Tarixi vo Siyasi Kontekst:

e 1993-cli ilds, Birinci Qarabag mdharibasi zamani Gubadli rayonu Ermenistan silahli
qliweleri tersfindan isgal edildi ve yerli azarbaycanli ehali macburi kbgkiine cevrildi.

e Rayon texminan 27 il arzinde ermani isgali altinda galdi ve taninmamis “Dagliq Qarabag
Respublikasi”nin tarkibina daxil edildi.

e 2020-ci ilda, [kinci Qarabad mdharibesi zamani Azerbaycan Ordusu Gubadlini oktyabr
ayinin sonlarinda azad etdi.

e Hal-hazirda rayonda barpa ve yenidenqurma isleri aparilir, macburi kockinlarin geri
qayidisi planlasdirilir.

Keywords: Gubadli, Gadili, painting work, master technique
Knrovesbie cnosa: [y6aodu, [edunu, #UuBonuCb, MexHUKAa ¥usonucu
Acar sézlar: Gubadli, Qadili, resm asari, resm texnikasi

9sas hisse. Rassamliq sadace renglarin kadiza ve ya ketana dismasi deyil,ruhun dille ifade eds
bilmadiyi hisslarin ssnate cevrilmasidir. Har bir firca toxunusu ressamin daxili dinyasininin bir aynasi,
her reng secimi iss onun hisslerinin ahangidir. Ressamliq duydgularin adidir.insanin icindeki hissteri,
distincaleriva fikirlari renglar ve formalar vasitasile ifads etmek lsuludur.Bazen bir resm,sozlarle ifads
olunmasi ¢atin olan duygulari catdira biler. Har bir resmi gézallesdiren fircalar vardir. Fircalarinda
ozindn ayri ayriligda 6ziine mexsuslugu vardir.Yumusaq fircalar ince kecidler ve bulaniq effektlor
yaratmag lcdn idealdir.Sert fircalar ise aydin xatler ve strukturelave etmek lglin uygundur.Har bir firca
sanki bir ssnatkarin sirdasdir. Duygularini, distincalerinin ve xayallarini hayata kegirmek lg¢lndLir.
Rassamligda miixtalif resm névlari vardir, takca tablo boyamagq deyil, portret,peyzaj, natlirmort,abstrakt
sanat,mural (divar resmi),akvarel grafika, hatta reqgeamsal resm (digital art) kimi cox ferqli sahsleri
ahate edir. Ressamlar béylk sserleri gizli mesajlarla doldururlar. Bir sézle bir toxunusla sfsansler
yaradirlar. Boyalarin harmoniyasi bele gézsllik yaradir. Her bir rengin fircalar kimi 6zine meaxsus
goézalliyi vardir, sadece bu gozslliyi biz ressamlar cox gozel géze bilirik. Men ressam Orucova ¢akdiyim
Qubadli rayonu Qadili kendi peyzajinda 6z eksini tapmisdir.Bu menzarenin gézelliyini ketan lUzerinde
fircalarla gézellasdirmisem. Bir ¢cox insanlar terafinden cox maraqla qarsilanmisdir. Mehv edilmis bir
veri, tasavviiriimde olmadan yeniden qurmaq resmini pesakarcasina istemak cox maraqli idi.Yetar ki, bir
gozelliyi qurmagq dgdn isinin pesakari olasan. Ressamliq sadace huzur, xosbaxtlik veren senatdir.Bir
pesakar ressam olaraq senatimden zévq aliram. Onunla yasayiram. Clnki har zaman arzuladigim hayati
resmlarde aks elemissm. Sadece senatimin vurgunuyam.Artiq yizlerle telebalerim gézel resmlerle
sargilerds istirak edirler.Onlarin icinds fiziki qtisurlu (engslli)usaqlarda var.

Hal hazirda ¢cekdikleri resmlar sargilerde canlandirirlar.

Manbalar-Recources-IcmoYHUKu

1. Caliber.Az — Gubadli'nin azad olunmasi: 23 illik isgaldan sonra azadliq
Gubadli rayonunun isgali ve azad olunmasi prosesi hagqinda atrafli malumat verir.
https://caliber.az/en/post/qubadli-s-liberation-four-years-of-freedom-after-decades-of-occupation

2. AzerNews — Azarbaycanin Gubadli rayonu, 23 il ermani isgal altinda
Gubadli rayonunun ermani isgali altindaki veziyyati ve azerbaycanliahalisinin macburi kockinliiyd
hagqinda melumat verir.
https.//www.azernews.az/aggression/101365.html
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Abstract

With their particular physicochemical properties, surfactants significantly increase the
efficiency of contaminant removal and, thus, advance the processes of water purification. This
abstract analyzes the role of surfactants in solubilizing, dispersing, and separating pollutants,
which may include organics, heavy metals, and oil, using various water treatment techniques, such
as micellar-enhanced ultrafiltration, flotation, and adsorption. Their ability to solubilize a
hydrophobic tail enables them to form micelles where hydrophobic contaminants become trapped.
Thus, cleaning aqueous systems. The more important examples are: treating wastewater,
remediating groundwater, and treating industrial effluents. In these processes, surfactants
improve the effectiveness of filtration and separation processes. Nevertheless, surfactant toxicity,
environmental persistence, and cost-effectiveness make these reagents difficult to use on a large
scale. This research underscores the need for biodegradable, environmentally friendly surfactants,
optimized for low impact while maintaining efficacy, guiding sustainable water purification
technologies designed for the future.

Keywords: Surfactants, water purification, contaminant removal, micellar-enhanced ultra-
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filtration, adsorption, flotation, amphiphilic properties, micelles, wastewater treatment,
groundwater remediation, industrial effluent, eco-friendly surfactants, biodegradability, toxicity,
cost-effectiveness.

Introduction:

Surfactants are chemical compounds that play an important role in the water purification process.
These substances reduce the surface tension of water, facilitate the decomposition of impurities, oils and
other organic substances and the process of separation from water (U.S. Environmental Protection
Agency [EPA], 2021). These substances are widely used in the water purification process both in
households and in industry. They remove dirty substances from the water with their emulsifier, dispersant
and foam-forming functions (Pal et al., 2020). The most commonly used surfactants are anionic, cationic,
non-ionic, and amphoteric. Anion-type substances, such as sulfate-based substances, have a strong
cleansing property. Cation types have a disinfecting effect and lead to the elimination of bacteria and
microorganisms. Non-ionic substances, on the other hand, have a softer cleaning function, and surface
active substances cause less damage to the environment, cover the oily impurities in the water through
micelle structures and ensure their separation from the water (Rosen & Kunjappu, 2012). As a result of
this process, the water becomes more transparent and clean. The field of use of surfactants includes
sewage treatment, industrial waste processing and primary treatment of drinking water. Proper
adjustment of the amount of surfactants is important, as excessive use can harm the environment.
Because some surfactants are biodegradable, they are considered more environmentally safe. For this
reason, in recent years, preference has been given to products containing surfactants of natural origin
(Tadros, 2013).

Pollutants Entering the Oceans
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Water pollution is one of the serious environmental problems around the world today. Industrial
waste, agricultural fertilizers and household waste pollute the water, and these impurities disrupt the
water content and harm living organisms (World Health Organization [WHO], 2019). The decrease in
clean water resources has a negative impact on people’s health and living. Millions of people around the
world live in areas where there is no access to clean drinking water. Clean water scarcity is mainly
associated with drought, population growth, and inefficient management (UNICEF & WHO, 2021). Dirty
water causes the spread of some diseases, including cholera, hepatitis A and dysentery. In developing
countries, this problem is even more serious. Water pollution damages ecosystems and poses a threat to
fish and other aquatic life. Oxygen levels in water bodies decrease, which can lead to the death of living
organisms (EPA, 2021). The effects of environmental damage are long-lasting. Clean water is of
particular importance both as food and in agriculture and industry. To solve this problem, water reuse
and filtration systems must be developed. People should use water correctly and sparingly, states should
take legislative measures to protect water resources, etc. International cooperation is also an important
factor in this field. The number of educational measures on the importance of clean water should be
increased and water wastage should be prevented in schools and public places. More effective water
purification methods should be used with the help of technology. The role of the population is also
important because it is impossible to eliminate this problem without the participation of the population
(UNESCO, 2023).
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Water Purification Methods and the Role of SAMs

The main purpose of this study is to investigate the role of surfactants in water purification
processes. Surfactants facilitate the release of pollutants by reducing the surface tension of the water,
making them effective cleaning agents. The efficacy of anionic, cationic, and non-ionic SAMs against
different types of pollutants is different. This determines their choice and application areas. The ability
of surfactants to form micelles leads to the dissolution and separation of hydrophobic pollutants. The
study examines the effectiveness and potential of surfactants in the water purification process. This study
also involves assessing the environmental impacts of using Surfactants in water treatment technologies.
The biodegradability and ecotoxicity of surfactants indicate their potential effects on the environment.
The effect of surfactants on membrane filtration processes is directly related to the effects on membrane
pollution and performance. Their role in membrane filtration processes refers to factors such as
adsorption, polymerization, and pore obstruction. The results of the study can stimulate the development
of new approaches in the water purification process. The use of surfactants in the water purification
process is important for improving water quality and also protecting the environment.

As the global population continues to grow, so does the need for clean drinking water. However, it
is becoming increasingly difficult to meet this demand. Research shows that about 26% of the world's
population lacks access to safe drinking water. Since only 3% of the world's water is fresh water,
maintaining and maintaining this limited resource is extremely important. Immediate and sustainable
measures should be taken to ensure clean water in the future (Mulligan, 2005).
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One of the main threats to these efforts is water pollution. Water pollution occurs as a result of
harmful substances falling into rivers, lakes, seas, underground water bodies and other water sources
(usually chemicals or microorganisms) disrupting water quality and making it harmful to humans and
the environment. Water pollution is mainly divided into three categories: physical, chemical and
biological pollution. Physical pollution is characterized by suspended particles, waste and other
substances that change the transparency and quality of water. Chemical pollution occurs as a result of
harmful substances such as heavy metals, pesticides, fertilizers and industrial waste falling into water
sources. Biological pollution is related to the presence of pathogenic microorganisms such as bacteria,
viruses and protozoa and poses serious risks to human health.

The main sources of these pollutants are industrial waste, agricultural runoff and domestic
wastewater. These substances threaten the safety of drinking water, damage aquatic ecosystems and
disturb the balance of nature. Therefore, effective water purification methods are important. In this
context, surfactants (SAMs) play an important role in purifying water from pollutants. Their amphiphilic
structure — interacts with both hydrophilic (water-loving) and hydrophobic (water-pushing) substances
making — SAMs an effective tool in water purification technologies (Banat et al., 2010).
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Adsorption —is an effective cleaning method in which contaminants attach to the surface of a solid
adsorbent. SAMs, such as self-aligning monogates (SAMS) or amphiphilic molecules, make this process
even more effective by increasing the surface area of the adsorbent and enhancing pollutant-adsorbent
interactions. Their double — hydrophilic and hydrophobic — properties facilitate the capture of substances
such as dyes, heavy metals, and organic pollutants. When used in combination with active carbon or
bioadsorbents, SAMs greatly increase the removal efficiency of pollutants (Mulligan (2005)).

In coagulation and flocculation processes, SAMs act as effective flocculants, destabilizing colloidal
particles and facilitating their fusion. SAMs help form large and sediment-prone flocks by reducing the
repulsive forces between particles, which increases water clarity and purification efficiency during the
deposition and filtration of solids and microorganisms (Pacwa-Ptociniczak et al., 2011).

In membrane technologies, such as ultrafiltration and nanofiltration, SAMs enhance the overall
performance of the system by preventing membrane blockage (fouling). They prevent contamination by
changing the properties of the membrane surface or interacting with clogging agents, maintaining
filtration efficiency and extending membrane life (Franzetti et al., 2010).

Biofilters and bioreactors:

SAMs, especially biosurfactants, enhance biological water purification by increasing the ability of
microorganisms to break down pollutants. In biofilters and bioreactors, biosurfactants facilitate the
assimilation of hydrophobic pollutants by microorganisms and accelerate biodegradation. This leads to
more effective removal of organic pollutants and improved overall cleaning performance (Sharma et al.,
2009)

Heavy metals:

SAMs have the ability to form complexes with heavy metals such as lead (Pb), cadmium (Cd), and
chromium (Cr) due to their structure. This complexation increases the solubility and mobility of metals in
water, which facilitates their separation from water by filtration, deposition, or float (flotation) methods.
This method is particularly useful in industrial wastewater treatment (Sobrinho et al., 2013).

Pesticides and pharmacotic residues:

The hydrophobic nature of pesticides and many medicinal residues causes them to remain in the
environment for a long time. SAMs collect these molecules in micelles, making them easier to dissolve in
water and remove during purification. In particular, biosurfactants reduce their environmental impact by
mobilizing and breaking down such organic pollutants (Nguyen et al., 2016).

Real examples:

Numerous scientific studies and industrial applications have proven the effectiveness of
surfactants (SAMs) in water purification. For example, studies show that nonionic surfactants such as
SDS (sodium dodecyl sulfate) and Triton X-100 play a crucial role in removing pharmaceutical residues in
wastewater. At the same time, cationic SAMs such as CTAB (cetyltrimethylammonium bromide) are
effective in binding with negatively charged contaminants. In addition, cationic surfactants, especially
quaternary ammonium compounds (QACs), play an important role in the effective elimination of
microbial pollutants. These substances destroy pathogens and facilitate the dissolution of organic
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pollutants to improve water quality (Das & Kumar, 2016, Zhang et al., 2015). However, their long-term
effects and toxicity in the environment, especially the risks that can lead to antimicrobial resistance,
should be carefully managed (Anjum et al., 2019).

Factors affecting cleaning processes:

A number of environmental and operational factors affect the effectiveness of surfactants in
cleaning processes. These factors have the potential to increase or weaken the ability of SAMs to remove
pollutants (Desai & Banat, 1997).

SAM Concentration (CMC — Critical Mycel Concentration):

CMC is the minimum concentration at which surfactants begin to form a micel (ball). Below the
CMC, SAMs exist as individual molecules and have limited efficacy. When it reaches the CMC, micelles
are formed, and at this time hydrophobic pollutants are caught, and the cleaning efficiency increases.
Therefore, keeping the SAM concentration close to or slightly higher than the CMC gives an optimal result
(Ron & Rosenberg, 2001).

pH, Temperature and lon Power:

The pH value of the environment changes the ionization state of surfactants and pollutants and
affects their interaction. For example, in acidic or alkaline conditions, the solubility of contaminants and
the charge of SAMs can vary. Temperature, on the other hand, affects the ability of micelle formation
and SAMs to dissolve pollutants — as the temperature increases, this ability can increase, but sometimes
the stability of micelles can be disturbed. Also, salts in the medium (ionic strength) can alter the
aggregation (combination) behavior of SAMs, increasing or decreasing their purification capacity.

Comparison of SAMs:

The efficiency of each SAM differs according to their structure. For example:

Triton X-100 (nonionic) — hydrophobic is widely used in the extraction of organic matter.

SDS (Sodium Dodecy! Sulfate) (anionic) — is effective in dissolving organic impurities.

CTAB (Cetyltrimethylammonium Bromide) (cationic) — performs well in binding.

Role of Surfactants in Water Treatment Ecological Effects and Alternatives of Surfactants

Chemicals that minimize the stress at the interface of two or more fluids are referred to as
surfactants and more formally known as Surface Active Agents (SAMs). These are household cleaning
agents, industrial cleaners, water purifiers, and cosmetics. Despite their functionality, synthetic
surfactants can be an environmental hazard because they are chemically stable and can be toxic to
aquatic organisms.

Biological Fission Capability of Surfactants

The environmental consequences of surfactants depend greatly on their biodegradability.
Surfactants that are easily broken down under aerobic conditions, for example linear alkylbenzene
sulfonates (LAS), are viewed as less hazardous. More harmful under anaerobic conditions, these
substances can persist in the environment where they are likely to bioaccumulation resulting in long-
term environmental damage (PubMed, 2005).

Examples of compounds known to undergo such breakdown include alkylphenol ethoxylates
(APEQ). These Nonylphenol APEO surfactants alter to more toxic nonylphenols that disrupt the hormonal
balance of an organism’s body. Such substances have a persistent, bioaccumulative and endocrine
disrupting effects on the body. Their decomposition products can act as pseudo hormones to aquatic
animals and potentially disrupt their reproductive and growth processes as well as impair immune
functions. (Wikipedia — Nonyl)

Research demonstrates that even minimal levels of certain surfactants can reduce aquatic
ecosystem biocompetitiveness. In particular, surfactants may hinder the functions of microorganisms
responsible for water purification processes like nitrification and organic matter decomposition (Wiley
Online Library, 2023).

Environmental Risks

Untreated or partially treated wastewater that contains synthetic surfactants can lead to the
following environmental risks:

Aquatic Toxicity - Surfactants are able to disrupt the cell membranes of cells of aquatic organisms,
which may result in cell death.

Bioaccumulation - Some persistent surfactants have the potential to bioaccumulate in the tissues
of organisms, thus amplifying their effects throughout the food web.

Reduction of Oxygen - Increased concentrations of oxygen demanding bacteria can incur oxygen
(hypoxia) deficiency in water bodies and some surfactants also have the ability to cause hypoxia.
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Surfactants are also capable of scrambling with other contaminants and enhancing their mobility
or toxicity. For instance, they may elevate the toxicity of water insoluble substances like polycyclic
aromatic hydrocarbons (PAKs) resulting in increased bio-fluidity and enhanced harmfulness.

Biosurfactants: Alternative that does not harm the Environment

For these problems, scientists are paying more attention to biosurfactants — on surfactants
produced naturally by — bacteria, yeasts and fungi. Water treatment is currently being researched with
biosurfactants like rhamnolipids, soforolipids, and surfactin, and preliminary results are encouraging.

N\ AL A7
Hydrophilc end « Q::y\/f’ ‘-4_\,"/__:5

A —
—N N—
Myorephobic - ﬁ\ '/.-"“‘r /‘[\ ‘ ~=hioeie
“f AT {

end

f
Surfactant &%
maolecule Water

These compounds offer the following benefits:

- High Biopiercing Capability

- Low Toxicity

- Effective Performance

- Sustainability

According to the data from PubMed (2022), in a wastewater treatment biosurfactants both being
physically separated from the mixture as well as bioremediating oil pollution, extracting heavy metals,
and accelerating the decomposition of hydrophobic pollutants demonstrate a high efficiency. Therefore,
while synthetic surfactants remain the primary commercial face as has been previously stated, their risk
on the environment shows the need to change to safe biologically surfactants. Focus on biosurfactants
cost reduction during synthesis and ions to enable production on a larger scale would be beneficial.

Methodology

This study used a qualitative-based literature analysis methodology to investigate the
environmental impact of surfactants and identify safer alternatives. During the research, the following
stages were carried out:

1. Literary Search: Academic bases such as PubMed, ScienceDirect, SpringerLink and Wiley Online
Library have been used. Keywords include “surfactant bioparching”, “surfactant environmental impact”,
“biosurfactants use in water purification”, and “synthetic surfactants ecotoxicity”.

2. Inclusion Criteria: Preference was given to studies published between 2005 and 2024 in the field
of environmental behavior, toxicology and bioremediation.

3. Data Collection and Thematic Analysis: Results from more than 15 articles are grouped into the
following topics:

— Biological breakdown and durability of surfactants

— Toxic effects on aquatic ecosystems

— Advantages and applications of biosurfactants

— Restrictions and problems in the production of biosurfactants

4. Limitations: This study is not based on laboratory or field experiments carried out by the author,
but only on the basis of existing literature analysis.

Conclusion

Based on the results of the research, we conclude that the application of antimicrobial agents can
play a leading role in water purification. Microbiological analyses and various purification experiments
confirm that the integration of antimicrobial agents with membrane technologies and biofiltration
systems plays an indispensable role in the treatment of water.

In particular, such substances create new opportunities for decentralized and low-cost purification
systems used in agriculture and in areas with limited resources. These systems are considered
economically favorable as they require low energy and cost. As a result of such approaches, not only is
access to clean drinking water improved, but they also contribute to environmental safety. Furthermore,
although the scalability and economic efficiency of these agents remain subjects of discussion, the
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growing demand for sustainable materials and increasing environmental requirements provide a solid
foundation for further research and optimization in the future.

Naturally derived antimicrobial agents are sustainable and environmentally safe substances, and
their use appears especially promising. These materials are low in toxicity and comply with the principles
of green chemistry. Therefore, from both ecological and economic perspectives, antimicrobial agents are
expected to play a broader and more advanced role in future water purification strategies.

The findings of our studies clearly demonstrate that antimicrobial agents improve the biological
quality of water by killing pathogenic microorganisms or inhibiting their growth. Microbiological
analyses, laboratory tests, and pilot-scale purification trials have shown that these agents, when used
synergistically with membrane filtration, flocculation, and biofiltration techniques, also play an effective
role in removing chemical contaminants.

Moreover, it is essential to develop cost-effective and sustainable bioreactor technologies for their
large-scale production, thereby conserving raw materials and ensuring product accessibility. To assess
the long-term impacts of antimicrobial agents on aquatic ecosystems, comprehensive multi-parameter
monitoring programs must be established in order to evaluate potential bioaccumulation and toxicity
risks in advance. At the same time, thorough economic analyses covering production, application, and
waste-management costs will help guarantee the financial viability and sustainability of these projects.

Finally, at both national and international levels, the deployment of antimicrobial agents will
strengthen multidisciplinary collaboration and technology transfer among the fields of chemistry,
microbiology, ecotoxicology, and engineering. It will also underpin the development of robust health and
environmental standards and thereby ensure the successful implementation and sustainable
advancement of future water-treatment strategies from both ecological and economic perspectives.

References

1. EPA. (2021). Understanding surfactants and their role in environmental safety. U.S.
Environmental Protection Agency. https.//www.epa.gov

2. Pal, P., Nayak, J., & Pradhan, D. (2020). Surfactants in water treatment and remediation. Water
Environment Research, 92(5), 613-622. https.//doi.org/10.1002/wer. 1245

3. Rosen, M. J., & Kunjappu, J. T. (2012). Surfactants and interfacial phenomena (4th ed.). Wiley.

4. Tadros, T. F. (2013). Emulsion formation and stability. Wiley-V/CH.

5. WHO. (2019). Water pollution and public health. World Health Organization.
https.//www.who.int

6. UNICEF & WHO. (2021). Progress on household drinking water, sanitation and hygiene 2000—
2020. https.//www.who.int/publications/i/item/9789240030842

7. UNESCO. (2023). UN World Water Development Report 2023: Partnerships and cooperation for
water. https://unesdoc.unesco.org

8. Anjum, M. F., et al. (2019). The environmental risks of antimicrobial resistance associated with
wastewater effluent. Environmental Science and Pollution Research, 26(3), 2413-2436.

9. Banat, I. M., et al. (2010). Microbial biosurfactants production, applications and future
potential. Applied Microbiology and Biotechnology, 87(2), 427-444.

10. Das, M. P., & Kumar, S. (2016). Antimicrobial agents in water treatment: A review on current
trends and future prospects. Journal of Environmental Chemical Engineering, 4(4), 4274-4284.

11. Desai, J. D., & Banat, I. M. (1997). Microbial production of surfactants and their commercial
potential. Microbiology and Molecular Biology Reviews, 61(1), 47-64.

12. Franzetti, A., et al. (2010). Biosurfactants and their use in bioremediation. International
Journal of Biochemistry and Cell Biology, 42(11), 1621-1627.

13. Mulligan, C. N. (2005). Environmental applications for biosurfactants. Environmental
Pollution, 133(2), 183-198.

14. Nguyen, T. T, et al. (2016). Biosurfactant production by bacteria: Review. Journal of
Environmental Management, 182, 563-577.

15. Nitschke, M., & Costa, S. G. V. A. O. (2007). Biosurfactants in food industry. Trends in Food
Science & Technology, 18(5), 252-259.

16. Pacwa-Ptociniczak, M., et al. (2011). Environmental applications of biosurfactants: Recent
advances. International Journal of Molecular Sciences, 12(1), 633-654.

17. Ron, E. Z, & Rosenberg, E. (2001). Natural roles of biosurfactants. Environmental
Microbiology, 3(4), 229-236.



https://www.epa.gov/
https://doi.org/10.1002/wer.1245
https://www.who.int/
https://www.who.int/publications/i/item/9789240030842
https://unesdoc.unesco.org/

XV INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 13-14.05.2025

18. Sharma, B., Malik, A., & Satya, S. (2009). Application of biofiltration for the treatment of
industrial wastewaters: A review. Journal of Environmental Biology, 30(2), 143—148.

19. Singh, P., & Cameotra, S. S. (2004). Potential applications of microbial surfactants in
biomedical sciences. Trends in Biotechnology, 22(3), 142—-146.

20. Sobrinho, H. B. S., et al. (2013). Application of biosurfactant in removal of heavy metals from
contaminated soils: A review. International Biodeterioration & Biodegradation, 85, 23-28.

21. Wu, C, Huang, X, Witter, J. D., Spongberg, A. L., Wang, K., & Czajkowski, K. P. (2009).
Occurrence of selected pharmaceuticals in an agricultural landscape, western Lake Erie basin. Water
Research, 43(14), 3407-3416.

22. Zhang, C., Cui, F., Zeng, G., Jiang, M., Yang, Z., Yu, Z, ... & Zhu, M. (2015). Quaternary
ammonium compounds (QACs): A review on occurrence, fate, and toxicity in the environment. Science of
the Total Environment, 518-519, 352-362.



XV INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 13-14.05.2025

Economic sciences

FEATURES OF IMPLEMENTING AN INCLUSIVE ECONOMY IN GEORGIA

David Vekua

Doctor of economics,

Associated Professor of Georgian International University, CIU, Georgia
Archil Tsertsvadze

Doctor of economics,

Professor of Georgian Technical University, Georgia

LogdoMmgzgemao 0bgwrBormo g3mbmdogol 033egdgb@eEool megolgdmMmgdgdo

Q5300 3939

930bmdo3ol mdEHm®o,

Logdomm39wml LogMHmsdmMoLm 1bogzgMLEYEHOL GIU sbmEoMgdMEo 3OHMRILMEMO,
Lodomomnggarm

s®Bogr 30633599

930bmdo30ol mdEHm©o,

LogdoMmmM39wml 394603960 MBo3gOLEGHYEOL 3OMBILMEMO, LogsGrm3gum

Abstract

An inclusive economy is focused on increasing the well-being of the population and
improving their living conditions. The implementation of an inclusive economy in Georgia has given
rise to new emphases and priorities. In order for the implementation of an inclusive economy in
Georgia to be successful, it is necessary to continue the rapid growth of the economy and create
the prerequisites for its further development.

Inclusive economy is a multifaceted and multi-vector relationship, and it is clear that it is not
possible to analyze all its directions in one article. But we will highlight several sectors of the
economy whose consistent and rapid progress will significantly accelerate Georgia's sustainable
development. These fields are: small and medium-sized businesses and insurance sector.
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The capabilities and resources of an inclusive economy are tailored to the needs of citizens, and it
has a clearly social vector. An inclusive economy is focused on increasing well-being of population and
improving living conditions.
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An inclusive economy is purposeful by its inherent nature, as it establishes the principle of justice
in the distribution of wealth and enhances the role of the civil sector in public life.

In Georgia, we should consider an inclusive economy as an economic relationship that radically
changes the paradigm of justice in the distribution of wealth and aims to use material, financial, and
human resources efficiently.

Justice is the foundation of the inclusive economy paradigm in Georgia. Although it is an existential
category by its very nature, it is nevertheless shaped as a perception and representation of people in the
country, taking into account the tradition of historical, economic, ethnic, and religious coexistence.

The implementation of an inclusive economy in Georgia has given rise to new emphases and
priorities. Their implementation requires the mobilization of significant resources in order to create new
Jobs in the country, overcome poverty, improve the ecological environment, and provide the population
with access to quality education, medical services, and social security.

In order for the implementation of an inclusive economy in Georgia to be successful, it is necessary
to continue the rapid growth of the economy and create the prerequisites for its further development.
However, economic growth alone is not enough to develop inclusiveness; active involvement of the public
sector is also necessary. Inclusiveness should encourage high economic activity.

The implementation of an inclusive economy in Georgia also includes addressing environmental
issues. These include the rational use of electricity and water resources, recycling of secondary resources
and waste, the development of ecologically clean water, solar and wind energy production, etc.

An inclusive economy in Georgia should establish principles of fairness and transparency in the
process of distributing public wealth under conditions of fair competition. This is an extremely difficult
process, because not only in Georgia, but also in the modern world, the concentration of large volumes
of capital in the hands of a small number of owners has made the fair distribution of public wealth
problematic.

The famous French economist Thomas Piketty writes in his book "Capital in the Twenty-First
Century": "If we look at the overall growth of the US economy in the 30 years before the global crisis,
from 1977 to 2007, we notice that the richest 1% of the population received 60% of the total national
income surplus."’

According to Klaus Schwab, founder and director of the World Economic Forum, “several
fundamental principles of modern capitalism need to be reconsidered. First and foremost, this is
neoliberal ideology. It is clear that the entrepreneurial spirit and the ability to take risks were the basis
of all past successes. However, the current perception of the concept of “capital” itself needs to change.
Modern consumers not only want more goods and services at lower prices, but also expect more social
responsibility from corporations. The reset must give the right to vote to everyone who is currently in the
back row. Some of the pillars of the current system need to be changed, some need to be corrected. This
is exactly what is needed for universal progress.”?

The current situation in the labor market remains one of the most pressing challenges for the
Georgian economy. The demand and supply of labor in Georgia are quite far apart, which is due to the
shortage of professional qualified human capital in Georgia. Low qualifications and a shortage of
qualified human resources in sought-after professions do not allow for the introduction of modern
technologies in the country. "According to the second quarter of 2023, the unemployment rate in the
country was 16.7%." Despite the dynamics of multi-year decline, this indicator still indicates the severity
of the problem of unemployment and poverty in the country. An inclusive economy should create new
stable jobs, which should be achieved by improving the investment climate and encouraging small and
medium-sized businesses.

Inclusive economy is a multifaceted and multi-vector relationship, and it is clear that it is impossible
to analyze all its directions in one article. However, we would like to highlight several sectors of the
economy, the consistent and rapid progress of which will significantly accelerate the sustainable
development of Georgia. These areas are: small and medium-sized businesses and the insurance sector.

Small and medium-sized businesses are a segment of the economy that can quickly adapt to
customer needs and has greater ability to respond to challenges. "According to the European
Commission, in 2022, small and medium-sized businesses accounted for 42.1% of gross domestic product

" Politikano.blog/2018/ 07/22/Thomas Piketty - Economic Inequality - The Most Important Problem of the 2 1st Century.

2 Schwab K., Zahidi S. (2018) 10 Things You - and Your - Government Should Know about Competitiveness in the Fourth Industrial Revolution,
[Online] 16 October.

3 www. geostat.ge.
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in France, 46.6% in Germany, 42.1% in Spain, and 62.9% in Italy." According to the Organization for
Economic Cooperation and Development, small and medium-sized businesses play a significant role in
China's economy. In 2020, small and medium-sized businesses accounted for 68% of Chinese exports and
50% of tax revenue.”*

What is the situation in Georgia in this regard? According to Geostat, small and medium-sized
businesses accounted for 50.4% of the gross domestic product in 2022, which indicates the importance
of this sector of the economy. However, it should be taken into account that 44% of the economic
structure of small businesses falls on construction and automobile repair enterprises, which do not carry
out innovative activities and the investments made here are not venture in nature.

The establishment of a fair competitive environment and the activities of insurance companies in
such a situation are one of the important prerequisites for the proper functioning of the Georgian
insurance market. According to the data of the State Insurance Supervision Service, 18 insurance
companies operated in the insurance market in 2023. During the same period, the net profit of insurance
companies amounted to 73.5 million. GEL, and the insurance premiums collected amounted to 1063.5
million. GEL. Compared to the same period of the previous year, the volume of insurance premiums
collected increased by 16.8%. Among the types of insurance, the largest share of premiums collected
falls on medical insurance (35.2%).°

Although the insurance industry in Georgia is developing dynamically, its share in the country's
economy is still small. "According to the data for 2023, if we compare the volume of total insurance
premiums to gross domestic product, this figure will be 2.0%," while the same figure in the European
Union countries is 7-8%. According to a report by the European Insurance and Reinsurance Federation
(Insurance Europe), in 2015, insurance penetration (the ratio of total premiums written to gross domestic
product) averaged 7.4% and varied between 0.9% (Latvia) and 11.4% (Finland). ”

The development of the insurance industry in Georgia, as an effective means of protecting citizens
from risks, should accelerate the process of implementing an inclusive economy.

One of the important directions of insurance market development in Georgia is agricultural
insurance. The main problem that hinders the development of this segment of the insurance market is,
on the one hand, the fear of risks of non-compensation of losses by small farmers, and on the other hand,
the lack of financial resources available to farmers. The list of agricultural risks (hail, wind, excessive
precipitation, frost) that insurance companies compensate for within the framework of the state
agricultural insurance program is small, and farmers also demand insurance for agricultural risks such as
drought and unseasonal frosts. The development of insurance relations is also hampered by the problem
of non-registration of land ownership in the public registry. Because of this, many farmers remain without
insurance services. Disputes regarding the assessment of losses are also common.
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Abstract

The contemporary global agenda is increasingly shaped by the intersection of environmental
degradation, climate change, and resource depletion, prompting the need for innovative fiscal and
economic strategies. This paper explores the integration of green fiscal policy with the principles
of the bioeconomy as a response to these challenges. Green fiscal policy focuses on aligning public
revenues and expenditures with environmental sustainability, emphasizing carbon taxation, the
reduction of harmful subsidies, and financial incentives for eco-innovation. At the same time, the
bioeconomy presents a transformative economic model that is based on the sustainable use of
renewable biological resources across sectors such as agriculture, forestry, fisheries, and
biotechnology.

This integration is not merely theoretical but is reflected in a growing number of national
and international policy initiatives. The study underscores the role of fiscal instruments, such as
public spending and tax incentives, in supporting the development of bioeconomic sectors and
accelerating the transition toward environmentally responsible growth. Countries that have
implemented green taxation and targeted subsidies have demonstrated the potential for
simultaneous economic and environmental benefits, including job creation and biodiversity
preservation.

The paper also examines the relevance of this integration in the context of developing
countries, particularly Azerbaijan, where initial steps are being taken to reform fiscal policy in favor
of renewable energy projects and green innovation. The alignment of fiscal measures with
bioeconomic objectives can help ensure macroeconomic stability while addressing climate risks
and supporting social welfare. This strategic convergence provides a new framework for
sustainable development, requiring a balance between ecological imperatives and economic
competitiveness.

Through the lens of case studies and comparative policy analysis, the research demonstrates
that the synergy between fiscal mechanisms and bioeconomic strategies can serve as a foundation
for inclusive and resilient economies. The findings point to the necessity of multi-layered policy
approaches that harness both financial and technological resources to achieve long-term
sustainability goals. Ultimately, this paper argues that the integration of green fiscal tools with
bioeconomic models is a viable pathway to overcoming climate-related challenges and fostering a
more sustainable and equitable economic future.

Keywords: Green fiscal policy, bioeconomy, climate change, sustainable development,
carbon taxation, environmental innovation, renewable resources

Introduction.Climate change, depletion of natural resources, and environmental degradation are
at the root of economic, social, and environmental threats worldwide today. As science and politics work
together to find answers to these problems, two main concepts are in the spotlight: green fiscal policy
and bioeconomics. Green fiscal policy includes strategies aimed at harmonizing the economic and tax
policies of States with environmental objectives. This approach is implemented through tools such as
carbon taxes, eco-subsidies, and green investment incentives to reduce negative environmental impacts.
On the other hand, bioeconomics acts as an economic model based on renewable biological resources,
combining sustainable development and technological innovation. This model aims to align economic
growth and environmental protection, covering the fields of agriculture, forestry, fisheries, bioenergy,
and biotechnology. In recent years, there has been a policy formation between international
organizations and national Governments aimed at integrating these two concepts. Among the goals,
Goal number 7 (clean and affordable energy), 12 (responsible consumption and production) and 13
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(measures to combat climate change) are of particular interest, and within the framework of the UN
Sustainable Development Goals for 2030, they require strengthening the links between fiscal policy and
bioeconomics (UN, 2020).

The experience gained shows that an effective response to climate challenges is possible not only
with technological and industrial transformation, but also with the proper mobilization of financial and
fiscal instruments. In particular, environmental tax policies and green government spending can serve as
important incentives for the development of bioeconomics sectors. For example, in the European Union,
investments in bioeconomics are increasing due to fiscal policy within the framework of the Green
Agreement strateqy (European Commission, 2020).

Azerbaijan is also taking the first steps in this area: the promotion of renewable energy projects,
initiatives such as the Alat Garadagh district solar power plant, improvement of environmental
legislation and accession to international treaties (for example, the Paris Agreement) show that the
country is committed to fiscal reforms in the bioeconomical direction. In this regard, the alignment of
green fiscal policy with bioeconomic principles can become the key to environmental safety and
sustainable economic development of the country. The main part.Against the background of climate
change, environmental imbalances and reduced availability of natural resources, the economic policy of
States should be aimed not only at macroeconomic stability, but also at protecting the environment and
ensuring sustainable development. In this context, the concept of green fiscal policy appears. Green Fiscal
policy includes taxation, subsidy, and government spending strategies implemented to minimize negative
environmental impacts, promote sustainable development, and promote environmental innovation. Key
elements of this policy include carbon taxes, the elimination of harmful subsidies, incentives for
environmentally-oriented investments, and financial mechanisms based on the principle of "pollutants
pay" (World Bank, 2021, pp. 17-21).

However, bioeconomics occupies a special place in modern economic models. Bioeconomics is an
economic system based on the use of renewable biological resources and biotechnological processes. It
covers bio-based production and services in agriculture, forestry, fisheries, bioenergy and
pharmaceuticals. The goal is to ensure both economic development and long-term environmental
protection through the sustainable use of biological resources (Lewandowski, 2018, pp. 42-46; MDPI,
2024).

There are notable interactions between green fiscal policy and bioeconomics. Fiscal instruments
— especially government budget expenditures, incentives for green investments, and tax incentives - can
provide a powerful boost to the development of key sectors of the bioeconomy. For example, channeling
funds raised from carbon taxes to biotechnological research or renewable energy sources ensures not
only economic growth, but also environmental safety. In this regard, while green fiscal policy acts as a
tool, bioeconomics is being formed as its main strategic goal. In addition, there has been significant
growth in bioeconomics sectors in some countries as a result of the introduction of green fiscal policies.
In Sweden, for example, in parallel with the carbon tax introduced since 1991, there has been a
significant expansion in the renewable energy and biofuel sectors. The success of this model is practical
evidence that Fiscal Policy is purposefully focused on bioeconomic potential (OECD, 2020).

Thus, green fiscal policy and bioeconomics together become central elements of the state's
economic policy in response to climate challenges. This integration is of strategic importance for both
economic stability and environmental sustainability and forms the theoretical and practical foundations
for its wider application in the future.

Conclusions.In the modern world, against the background of pressure caused by climate change
and ecosystem degradation, it is necessary to reformulate the fiscal policy of states not only for the
purpose of economic stability, but also from the point of view of sustainability and environmental
protection. In this context, the integration of bioeconomics principles into fiscal policy is a priority issue.
This integration necessitates a multifaceted approach that combines both environmental goals and
economic growth. As a first direction, it is proposed to direct revenues from carbon taxes to the sectors
of the bioeconomy. These financial resources can have serious consequences, especially in the field of
biodiversity conservation in agriculture, bioenergy production and the introduction of environmentally
friendly technologies. For example, in countries such as Sweden and Finland, funds generated by carbon
taxes have been directed towards environmental innovation and the green sector, which has led to both
Job creation and environmental improvement (World Bank, 2021, pp. 31-33). The second strategic
mechanism is the direction of green subsidies in the field of bioeconomics. Subsidies specifically targeted
at manufacturing industries based on organic agriculture, agrobiotechnology, and renewable
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bioresources can strengthen the market positions of these industries and create conditions to reduce
environmental damage. Subsidies reduce risks and increase investment attractiveness (OECD, 2020).

The third area, investment incentives, is important from the point of view of commercialization
and expansion of the use of technological innovations aimed at bioeconomics. Targeted investments
from the State budget have led to progress in areas such as innovative biotechnological solutions, such
as bioplastics, biofuels, and biochemical products. In addition, deepening cooperation between research
institutions and industry through such incentives can ensure the structuring of the bioeconomy based on
innovation (Lewandowski, 2018, pp. 51-56).

Therefore, the integration of fiscal policy with the principles of bioeconomics is an effective basis
not only for maintaining financial balance and reducing climate risks, but also for building a sustainable,
inclusive and biologically based economy. This integration gives public policy not only an environmental
focus, but also makes an important contribution to long-term macroeconomic stability, regional
development, and improved social well-being. In particular, for developing countries, such strategies
serve both the goals of sustainable development and the improvement of the competitiveness of national
economies.
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Abstract

During the periods when Heydar Aliyev led Azerbaijan, state youth policy was always one of
the main priorities. Even during the years of Soviet rule, the National Leader created opportunities
for hundreds of Azerbaijani youths to study in the major and prestigious cities of the USSR. These
young people were sent to the leading higher education institutions of the union in various
specialties, and after completing their education, they returned to their homeland and began
working as professional personnel. In the period of independence, the majority of these young
individuals continue to contribute to Azerbaijan's development by working in key positions in public
administration. Those employed in law enforcement agencies, science, healthcare, and the cultural
sphere were formed precisely as a result of the great leader's farsighted policy.

AHHOMauus

B nepuodbl, Ko2da [elidap Anues B0321asa571 A3epbalioxwaH, 20cy0apcmBeHHas
MOJI00eX(HAs NOUMUKA B8ce20a 6biia O0HUM U3 OCHOBHbIX Npuopumemos. Jlaxe 8 200bi
cosemckol  Bnacmu  HayuoHasnbHbId — udep  co30aBasi  BO3MOXCHOCMU 0/  COMeH
a3epbatioHaHcKux mMosa00bIx Jitodell 0by4ambCsa B KPYNHbIX U NpecmuxcHbix 20podax CCCP. Smu
MOJ100ble /100U HaNpas/IsIuCh, B8 Bedyujue Boicluue yyebHble 3asedeHuss Cor3a NO Pas/UuYHbIM
cneyuasbHOCMAM, a Nocjie 3dasepuleHuss obpazosaHusl BO3BPAWA/IUCL HA POOUHY U HAYUHAU
pabomams B Ka4ecmse NPopecCUOHAsIbHbIX Ka0poB. B nepuod He3asucumocmu 60/1bWUHCMBO
SMUX MOJI00bIX CNeyUaaucmos npodosixaem BHOCUMb BKAA0 B8 pazsumue AsepbalioxaHa,
3aHUMAs KJito4eBble 00JIHHOCMU B CUCMeMe 20CydapcmBeHHo20 ynpasseHus. Te, kmo pabomaem
B NPABOOXPAHUME/IbHbIX O0pP2aHax, Hayke, 30pABOOXPAHEHUU U Ky/JbmypHoU cgepe, 6biiu
copmupoBaHsl umeHHo 61a200aps 0a1bHOBUOHOU NOJIUMUKE BesIUK020 Audepd.

Keywords: First Youth Forum, Modern Youth, Patriotism, Youth Policy, State Youth Policy,
Independent Azerbaijan, National Leader.

Kntoyesble ciiosa: [lepsbit MonodexcHbit ¢opym, CoBpemeHHas mMoao0ex s, [lampuomusm,
MonoodexcHasa nonaumuka, [ocy0apcmBeHHAs  MOJI00eX(HAs  NOJAUMUKA,  He3asucumbil
A3epbalioxcaH, HauuoHabHbIU Uoep.

Introduction. Heydar Aliyev paid special attention to educated and talented youth, providing
comprehensive support for their development. He personally selected the most promising among the
young people, tested their knowledge and skills, and then sent them to study in Moscow and Leningrad.
There, they were given broad opportunities both in terms of receiving high-quality education and
financial support. For this reason, when Heydar Aliyev returned to power in 1993, it was the youth who
supported this decision the most. In return, the National Leader placed great trust in young people,
stating that they were the main driving force for Azerbaijan. In one of his speeches, he expressed this
trust as follows:
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"You are the present and future of Azerbaijan. Great responsibilities fall on your shoulders. These
responsibilities will only grow in the future. You will be the builders and developers of independent
Azerbaijan in the 21st century. We will entrust the fate of independent Azerbaijan to you."

The main part. During the periods when Heydar Aliyev led Azerbaijan, state youth policy was always
one of the main priorities. Even during the years of Soviet rule, the National Leader created opportunities
for hundreds of Azerbaijani youth to study in the major and prestigious cities of the USSR. These young
people were sent to the leading higher education institutions of the union in various specialties, and after
completing their education, they returned to their homeland and began working as professional
personnel. In the period of independence, the majority of these young individuals continue to contribute
to Azerbaijan's development by working in key positions in public administration. Those employed in law
enforcement agencies, science, healthcare, and the cultural sphere were shaped precisely as a result of
the great leader's farsighted policy. [4]

When we look back at history, we see that during the early years of Heydar Aliyev's leadership, the
main focus was on training youth as professional specialists. However, from 1993 onwards, promoting
young people into state governance became a top priority. The establishment of the Ministry of Youth
and Sports by the National Leader, the adoption of key decisions regarding youth policy, the approval of
the Law "On Youth Policy," and the implementation of concrete steps aimed at the development of youth
all serve as proof of this commitment. [5]

In particular, the First Forum of Azerbaijani Youth, held on February 2, 1996, became the most
striking example of the state's attention to youth. Initiated and attended by Heydar Aliyev himself, this
forum is considered the first major celebration of his youth policy. As a continuation of this care, in 1999
the National Leader signed the decree "On State Youth Policy,” and on April 9, 2002, the Law of the
Republic of Azerbaijan "On Youth Policy" was approved. These decisions laid the firm foundation of youth
policy, established by Heydar Aliyev. [3]

One of the key conditions for strengthening the state, consolidating independence, and building
a reliable future is the development of patriotic and intellectual youth. Azerbaijan’s youth policy is built
precisely on these principles. Heydar Aliyev repeatedly emphasized that one of the main duties of young
people is to serve in the military.

Even today, thousands of Azerbaijani youth fulfill their duty to the Motherland by serving in the
Armed Forces. The April battles and the Second Karabakh War particularly demonstrated that
Azerbaijani youth possess a strong spirit of patriotism. As a result of the “Iron Fist” policy implemented
under the leadership of the Commander-in-Chief, President Ilham Aliyev, the brave soldiers and officers
of the Azerbaijani Army sacrificed their lives for the liberation of our lands. This victory also became a
clear testament to the loyalty and fighting spirit of the younger generation. The people of Azerbaijan and
its youth showed that they are always ready to respond to any call from the Commander-in-Chief.
President Ilham Aliyev’s words, “I have a special attitude toward youth, my heart is with you. You can rely
on me in everything. | also rely on you,” reflect the deep trust placed in Azerbaijani youth. [6]

The statement by the National Leader Heydar Aliyev — “Every Azerbaijani youth must, above all
else, think about the present and future of independent Azerbaijan” — remains highly relevant today.
President Ilham Aliyev, by successfully continuing his father's political legacy, does not spare attention
and care for the youth. [2]

Azerbaijani youth once again proved their love for the Motherland during the 44-day Patriotic War.
The brave heroes who participated in this war sacrificed their lives to liberate our lands from occupation.
During his address to the people in Shusha, at Cidir Plain, President Ilham Aliyev specifically highlighted
the role of Azerbaijani youth in this glorious victory, stating:

“We did not accept this situation, and | repeatedly said that the Azerbaijani people would never
come to terms with it. A deliberate policy was carried out in political, economic, military, and moral
directions, including the education of the younger generation — and such a generation was raised that
they sacrificed their lives for the land. A generation was raised that took back our land from the enemy
at the cost of their blood and lives.” [7]

Azerbaijani youth were the main heroes of this victory. They not only fought on the battlefield but
also exposed the enemy’s lies on the information front, bringing Azerbaijan’s just voice to the world.
Through social networks, media platforms, films they produced, and facts they presented, they countered
and defeated Armenian propaganda.

Today, every Azerbaijani young person follows the ideas of Heydar Aliyev in their activities and
unequivocally supports the policies of President Ilham Aliyev. They work tirelessly for the development of
the country and are always ready to achieve new victories for the Motherland.
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In the new geopolitical environment, the approach to studying the history of nuclear testing is
becoming more complex and multidimensional, considering the changes in world politics. It is also
important to note the significant influence of postcolonial research methodology on the study of the
impact of nuclear testing on the fate of traditional societies, supplementing and expanding traditional
historical narratives, considering the diversity of cultural, political, and social contexts.

Thus, by studying the consequences of nuclear testing in postcolonial discourse, researchers focus
on several essential aspects previously ignored in historical science. As is well known, one of the crucial
arguments regarding the reason for the opening of the Semipalatinsk test site and the creation of the
Soviet atomic bomb was that "the creation of atomic weapons in the USSR clearly became the main
deterrent to the outbreak of nuclear war and the possibility of ensuring military and defense parity
between the world's leading powers, the USSR and the US, in the future” [1, 5]. It is, of course, impossible
to disagree with this. However, in the new geopolitical conditions, considering new methodological
approaches from a postcolonial and decolonial perspective, it should be noted that the territories chosen
by the major powers as testing grounds for nuclear weapons, uranium mining, and other nuclear
materials, as well as sites for nuclear waste disposal, were located on the lands of indigenous peoples,
on the outskirts of empires. This fact forces us to take a fresh look at and assess the consequences of the
political decisions of the second half of the 20th century on the fate of ordinary citizens who were in a
colonial or subordinate position.

The term "colonialism" is one of the central themes of the discourse characterizing the historical
stage of subjugation and exploitation by a state or group of states through military, political, and
economic coercion of peoples, countries, and territories, usually economically less developed and with a
foreign population. Accordingly, this concept is used in historical and political science to describe the
system of domination of developed countries in Europe, the United States, and Japan over vast areas of
Asia, Africa, Latin America, Australia, and Oceania.

Alongside this, the concept of "internal colonialism" has become established in historical science,
which, as a derivative of the concept of "colonialism," implies the exploitation of a state's resources by
the forces of that same state. This term is generally used in sociology, political science, and economics.
Usually, it refers to the exploitation of a country's "periphery"” (often meaning the capital or a similarly
important region where the political elite is concentrated) by its "center.” This characteristic applies to
the Russian Empire and the Soviet state as a striking example of such a policy. Russian historian V.
Klyuchevsky wrote about this in 1904, characterizing the essence of Russian colonialism: "The history of
Russia is the history of a country being colonized. The expanse of colonization expanded along with state
policy” [2, p. 9]. The term "internal colonialism" was introduced into scientific discourse by the classic
Marxist-Leninist V.I. Lenin, who thus attempted to reconcile his theory of imperialism with the "center-
periphery” relations that existed at the time. Therefore, the Soviet state, which proclaimed, "freedom for
the peoples" in 1917, continued in practice to colonize its territories and peoples, but in a different
context, spreading "linguistic colonization," "educational colonization," "spiritual colonization,” "raw
material colonization,” and so on.

In recent years, foreign historical and political science has used a wide range of terms and concepts
to study the consequences of nuclear testing, vividly characterizing the essence and content of the
colonial policies of major world players during the Cold War. These include definitions such as "nuclear
colonialism,”  "radioactive colonialism,” "nuclear imperialism,” "ecological racism,” "scientific
authoritarianism," etc. They emerged because of the deconstruction of established dominant narratives
about nuclear testing and its consequences, revealing their often-hidden colonial and imperial aspects.

In many sources, the territory of nuclear test sites was referred to as sparsely populated or
supposedly deserted lands. Numerous postcolonial studies have shown that perceptions of the emptiness
of peripheral lands are projections of the colonial and imperial gaze [3, 4]. Thus, in the United States in
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1945, when the search for a site for a nuclear test site began, the choice was also based on the colonial
view of its creators. As Horacio Rivera, a member of the then newly created Naval Special Weapons
Division, recalled, "We just got dozens of maps and started looking for remote places. And this place
'must first and foremost be far from US settlements...yet still within an area controlled by the United
States, "testified one congressional official [5, 158]. In January 1946, Bikini Atoll in the Marshall Islands
was declared a place that" can be accurately described as one of the most remote places on Earth" [5,
158].

This view of the Kazakh steppe as a vast desert territory that needed to be settled, developed, and
utilized was characteristic of Russian historical scholarship in the second half of the 19th and 20th
centuries, as well as of the country's leadership. As is well known, the Kazakh steppes were formed under
the influence of past and present land use, such as former nomadic and then Soviet livestock farms with
winter and summer pastures, meat production, collective farms, small and large villages, and
settlements. Each piece of land had its own specific economic and cultural significance. Twenty thousand
people living near the test site in villages and over 100,000 people living approximately 140 kilometers
away in the city of Semipalatinsk were ignored [6]. These facts were not considered by the creators of
the nuclear test site in the Kazakh steppe.

A similar situation occurred on the British Crown Islands off the coast of Australia, which were
used as nuclear test sites. Emu Field and Maralinga Islands were home to several different Aboriginal
tribes. However, the Australian government and the British military considered them nomadic peoples,
and their land was therefore considered "virtually uninhabited."

French nuclear test sites were also located quite far from Paris.

China, like the Soviet Union, chose the location for its nuclear test site based on internal resources,
settling on the lands of the Xinjiang Uyghur Autonomous Region (XUAR), which are also far from major
population centers. The XUAR is not a traditional place of residence for China's dominant ethnic groups,
especially the Han Chinese. Today, most of the Xinjiang's population is Muslim and consists of many
ethnic groups, mainly Uyghurs.

When characterizing the policy of nuclear colonialism, it is essential to note that the activities of
governments possessing atomic weapons were often accompanied by the displacement and deprivation
of indigenous peoples of their traditional lands. This disrupted their way of life and social and cultural
practices and exacerbated existing social and economic inequalities. The inhabitants of Bikini Atoll,
where the US conducted 23 nuclear bomb tests between 1946 and 1958, were forced to leave their
homes under pressure from the persuasive arguments of the US military governor of the Marshall Islands,
Ben H. Wyatt. He convinced the Bikinians that the relocation was temporary and would benefit humanity.
However, the inhabitants of Bikini Island had to go through several stages of relocation: first they moved
to Rongelap (an atoll 200 km east of Bikini) in 1946, then in 1948, after food shortages brought them to
the brink of starvation, to the atoll of Kwajalein, and later to the island of Kili in the south of the Marshall
Islands. The inhabitants of Bikini chose Kili Island as a temporary refuge, as it was considered uninhabited
and was not under the jurisdiction of any other Marshallese community [7, 586] (Keown, 2018: 586).

However, the further problem for the Bikinians was that the uninhabited nature of Kili Island was
not accidental; it was in fact unsuitable for habitation: there were no convenient lagoons for fishing, and
the island was constantly threatened by flooding, which in turn destroyed homes and crops. However,
the greatest tragedy for the Bikinians, who were forced to leave their homes in March 1946 and were
relocated to other atolls, was that because of the relocation, they lost touch with their past, their history,
and their native places where their ancestors were buried. The US military authorities could not
understand why the Bikinians wanted to return to their atoll so much, since Bikini and Rongelap were as
similar as two potatoes [6, 160].

As is well known, the Semipalatinsk Nuclear Test Site (SNTS) included the lands of three regions:
Semipalatinsk, Pavlodar, and Karaganda. A total of 18,000 square kilometers of fertile land and mineral-
rich subsoil were expropriated, taken away from the national economy and collective farms, and
allocated to the SNTS. Farms were forced to give up pastures, arable land, mineral resources, polymetallic
ore deposits, gold, and coal, which had a negative impact on their economic and social development. For
example, of the 1,908,000 hectares of land that belonged to the Abralinsky District of the Semipalatinsk
Region, 445,000 hectares were transferred to the military department, and the district itself was
abolished by a special decree of the Presidium of the Supreme Soviet of the Kazakh SSR dated January
22, 1955. The military authorities dispersed the district's population when it was gaining momentum in
its post-war reconstruction. Having lost their territorial unity, people scattered in all directions. Over 40
vears of nuclear testing and fragmentation of the population, the once rich region, abundant not only in
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natural resources but also in talented people, fell 20-30 years behind other regions regarding socio-
economic development. This was written in an appeal to the President of the Kazakh SSR, First Secretary
of the Central Committee of the Communist Party of Kazakhstan, N.A. Nazarbayev, by the Abyralinsky
District Council of People's Deputies chairman, D. Koshkarbekov [8, 22].

Thirdly, the colonial approach was also evident in the lack of agreement and consultation with
local communities. As is well known, the Soviet government conducted nuclear tests in Semipalatinsk
under the strictest secrecy. All work on the construction and development of the test site, the creation
of nuclear weapons, and reports on the results of their testing remained a deep secret and were guarded
by the USSR Ministry of Internal Affairs. Information about the timing, scale of nuclear impact, and
possible consequences was strictly classified. There was no question of any consultation with the local
population.

A separate issue concerns the assessment of the consequences of nuclear testing. As stated in the
"Review of Medical and Dosimetric Data on the Consequences of Nuclear Testing at the Semipalatinsk
Test Site," the population exposed to radiation is estimated at around 3 million people, of whom 1.5
million are residents of Kazakhstan. Approximately 0.5 million residents of Kazakhstan were exposed to
radiation doses exceeding 10 rads. The next largest group is in the Altai region and numbers
approximately 1,300,000 people [9, 2]. Overall, the sanitary and hygienic situation in the Semipalatinsk
test site region in 1949-1989 was unprecedented and unparalleled in world practice. Acute, subacute,
and chronic exposure occurred several times and in various combinations, leading to the emergence of
new groups at risk from radiation every year. External exposure was combined with internal exposure,
and acute and chronic exposure in small doses continued throughout the entire period of operation of
the Semipalatinsk test site [9, 25]. In this case, the colonial perspective manifested in the fact that the
official authorities had a poor understanding of the level of radiation's impact on traditional societies,
whose way of life was directly and figuratively connected to the land. This meant working on the land,
sleeping on the ground, and eating close to the earth.

However, no research was conducted on the effects of radiation on the health of people living near
the test site. This scientific knowledge was virtually ignored during the Cold War. Scientists were only
required to "study the degree of impact of the damaging factors of nuclear explosions on samples of
various military equipment and weapons, as well as on various objects and structures” [10], including the
impact on the human body. This lack of consultation and disregard for the rights of indigenous peoples
living in the territories of nuclear test sites illustrates the dynamics of nuclear colonialism, where
decisions on nuclear activities are made by influential actors without regard for the interests or well-
being of the affected indigenous communities, regardless of their location.

Thus, nuclear colonialism is a form of environmental racism and injustice, where indigenous
peoples are forced to bear a disproportionate burden of the risks and consequences associated with
nuclear activities. The Semipalatinsk Nuclear Test Site, once located in present-day Kazakhstan, is closely
linked to the concept of nuclear colonialism due to its history of nuclear testing and the consequences
for the country's population in the past, present, and future. In this regard, studying the consequences of
nuclear testing in the new geopolitical context, where the danger of nuclear weapons use is on the brink
of possibility, should help reveal the deep structural and historical aspects of nuclear colonialism policy,
once again draw attention to the problem of overcoming the consequences of nuclear testing, and
propose alternative approaches to analyzing and solving problems in this area.

This article was prepared as part of the research project AP19678527, “The consequences of testing at
the Semipalatinsk Nuclear Test Site as a result of the policy of “nuclear colonialism”, funded by a grant
from the Ministry of Science and Higher Education of the Republic of Kazakhstan (2023-2025).
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Abstract

The article examines the issues of transformation of social relations and their strengthening
through the forms of communication in the new era, the problems of integration of socio-political
communication and the improvement of scientific definitions, the processes used.

In the context of political theory, the concept of communication is considered in connection
with the process of mutual exchange of information and its dissemination in society. Such a
situation emphasizes the importance of revealing the contradictions between micro- and macro-
level approaches in the analysis of the phenomenon of political and social communication.

The purpose of the investigation. Analyzing the basic models of the theory of political
communication, the author tries to prove the hypothesis that instead of centralized one-way
communication comes a form of information dissemination with enhanced feedback
communication and inter-audit communication. This is due to the fact that digital technologies
lead to the increase of "horizontal” streams with "vertical” communication between participants
in the exchange of information.

Results of the scientific article. The article systematizes and analyzes the role and changes
in the competencies of socio-political communication in the conditions of rapid development of the
digital environment. Recommendations on the unification of scientific definitions used in the study
of the processes of socio-political communication are developed. For example, on the basis of
official documents are given the grounds for the use of the concept of "means of mass
communications” and "means of mass information".

TydiH
Makanada xaHa 0ayipoe2i aneymemmik KambiHACMApObiH MYpPAeHyi XoHe 0aapobl
KOMMYHUKAQUUSIZIbIK — ¢opmanap  apkbiibl  bekimy — macesnenepi,  ajieymemmik-casicu

KOMMYHUKQUUSI/IbIK bIKNAI0Aacy MeH OCbl npouyecmepdi 3epmmeyoe KOoa0aHbIIAMmbIH &bl/ibiIMU
depuHuyusanapob  xemindipy, 6ipi3oeHoipy npobnemanapbl KapasngaH. Cascu meopusHbiH
KOHMeKCMiHOe KOMMYHUKAUUS YebiMbl 63dpd dknapam damacy MeH aknapammalH Ko2amad
mapasny ypoicimeH 6adnaHbiCmbl Kapasaaosl. by xaedal cascu-aneymemmik KOMMYHUKAYUs
peHoMeHiH manoayoa MUKpoO MeH MAakpo OeHeelsi macindemenepdid apackbiHoa mybIHOAumabiH
Kapama-kaduwblibiKkmapob! AHbIKMAayobiH MAHbI3bIH BIPIHWI Ke3eKKe Wbizapyod.

3epmmey HYMbICbIHbIH MAakcamal. ABMOP 3epMmeYy XYMbICbIHOA CAsCU KOMMYHUKAUUS
MeopusCbIHbIH bacmasi ModesiboepiH mandald omabipbin, OPMAbIKMAHObIPbIIRAH 6ip 6azbimmal
KOMMYHUKAQUUSIHbIH — OpHbIH — ayoumopusi MeH  CascU-KOMMYHUKAUUS/IbIK — npoyecmepoiy
KambICyWblndpbl dpacbiHoa Kepi 6adnaHbic KywedminzeH aknapam mapamy ¢opmanapsl
anmMacmelpadbl  0e2eH  bosamobl  0asienideydi  mMakcam —emkeH. ©UmKeHi,  UuppribiK
mexHo02us1apObIH 0amybl backapyuwbl mMeH 6aabIHbIWMb! ApacbiHOAzbl KOMMYHUKAMUBMIK
«BepmMuKasnobl» 6alnaHbICMapmMeH Kamap «20pU30HMAsadbl» KOMMYHUKAMUBMIK-aKNAPAMMbIK
aabIHOapObIH Y1earobiHa bacmadmsiH 601a0bl 0e2eH MyXbIpbiM 3#acadosbl.

FbISIbIMU MAKA/IAHBIH HOMUXEC). Makanada yugpibiKk OpMAaHbiH bIKNAIbIMEH d/1eyMemmiK-
Casicu  KOMMYHUKQUUSIHbIH OpHbI MeH KY3bipemmepiHiH ©32epicmepi  Xakcbl xcydeneHin,
capanmaneaH. SJieyMmemmik-cascu KOMMYHUKAUUSAbIK bIKNaaodacy npouecmepiH 3epmmeyoe
KOJI0aHbIIAMbIH 2blIbIMU 0epuHUyUSIapob! xeminoipy, 6ipi30eHdipy npobraemanapbiH weulyoe
VCbIHBICMAP  X(AcaseaH. Mbicanbl, asmop «byKapasiblKk KOMMYHUKAUUS Kypasodpbl» MeH
«byKapasiblK aknapam Kypaaoapbi» CUSKMbl YabIMOApObIH KOJIOAHY MAPUXbIH XCAH-XAKmMbI
3epmmen, 0/1ap0obiH 0YPbIC AHbIKMAMAIapbiH mepeH danendepmer cunamman bepeeH.

Keywords: communication interaction, vertical communication, political actors,
socialization, mediacracy.

TydiH ce30ep: KOMMYHUKAQUUS/IbIK bIKNAa0adcy, BepmuKaaobl KOMMYHUKAUUs, cascu
akmopsap, a/ieymemmeHy, Meouakpamus.

Kipicne

Caacu-3KkoHOMUKA/IbIK — canadda e3dpa apekemmecy  KYObiibICbIH — MYyCiHOipemiH — Heeizei
MYXHCbIPbIMOAPObIH 2eHe3uci MeH 0amybiH manaday KOMMYHUKAUUSJIbIK Npouecmepoid aaeymemmik
KambIHacmapaa acepiH OypbiC bosay yWwiH Kepek. byn xepoe cascu-aneymemmik apekemmecyoiH
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MYHbIPLIMOAPbIHBIH 2eHe3UCi 0en — cascu-asieyMemmiK apekemmecyOiH ablibIMu Kame20pus mypiHoe
nadoa 6osybl MeH Wwbiay cebenmepiH, KaibiNmacybl MeH 0amybiH, #OoUblTybIH MYyCIHEeMI3.

KOMMYHUKQUUSIHbIH KAXemmi XaHe XemKiaikmi wapmmapbiHa: maHoaizaH mMakcammabiH, eKi
Hemece 00aH 0a Ken KambICywblapobiH, XabapamaHbiH, mapamy KaHaa0apbiHbIH XaHe xabapaama
MOH-MAMIHIHIH 6OJYbIH HAMKbI3aMbI3. KOMMYyHUKAUUS adam emipiHiH 6ap/ibiK canaidpbiH Kammuosbl
JOHe a/leyMemmiK, Cascu, 3KOHOMUKA/bIK XcydenepoiH HYMbIC iCmeyiHiH MiHOemmi ampubymsiH
Kypadosi.

AknapammaiK,  bIkNan0acyobiH 632ewe GopMachiHbiH epeKwesniei — 3KOHOMUKA/bIK, Casicu
cananapmeH 6adnaHbICMbl AKNAPAMMbIH epekwe mMakbipbinmelK 6az0apbl MeH KOMMYHUKAYUSHbIH
afleymMemmik-cascu  ypoicmepoiH xcypeizizly 6apbicbiHa acep emy makcambiHa mayenodi. Cascu
MEeOPUSIHbIH KOHMEKCMIiH0e KOMMYHUKAUUS YabiMbl CAAcu akmopsapobiH, 6ip xcazbiHaH, Ousikke
KambICMbl 63apa aknapammaik, KAMbIHACbIH, €KIHWI Y(AabIHaH, Cascu MAaebiHA/bl akNapammaiH
kKoeamaa mapasy ypoiciH 6indipedi. Ekeyi de bipimeH-6ipi mbiabi3 6alinaHbICKAH: UHOUBUOMEPOIH XekKe
Hemece monmackin bIKNAaa0acybsl akNapammaik apekemmecydi ¥oHe aknapam aimacyaa bazeimmasicd,
aknapam mapamyobiH MaHI — KOJIOAHbIIRAH KaHana0ap MeH MexHUKA/IbIK KypandapobiH mypJiepiHe
Kapamacmad aopecamsi (UHOUBUO, YUbIM XaHe KaybiMOACmMbIKMbIH) alkkiHOAneaH Ke3de 2aHa nadoa
60/1a0kbl.

byn x#azoall casacu-aneymemmik KOMMYHUKAUUS peHoMeHiH manodayoda MUKpo MeH Makpo 0eHeedlsi
macinoemenepoiH apacbiHoa alimapsibikmad Kapama-KadwbiibIKmap *oKmbiabiH Kepcemin, 01apobl
6ipikmipin xcuHakmay mMymkiHoieiH myabi3aobl. Cascu KOMMYHUKAUUSHbIH Meopusi/ibiK Mo0esb0epiHiH
2eHe3uci MeH 3B80JIUUACkIH maadal ombipbin, «xabap mapamy mooesi» yieiciHoeai 6ip bagbimmesi,
0pPMAsIbIKMAHObIPbIIRAH ~KOMMYHUKAQUUSIHbIH — OPHbIH — ayoumopusi MeH Casicu-KOMMYHUKAUUSI/TbIK
npouecmepoiH KambICyWbl1apbl apacbiHoa Kepi 6alnaHbic KywelmineeH aknapamneH 6esicy
popmasnapsi 6ipmiHoen aamacmsipbin amKaH MeHOeHUUSHbIH AUbIKMblabIH MYXbIPbIMOAl a/1ambi3.

Hezizzi 6enim. Tankpinay

A3amMammalK KO2am UHCMUMYmMmMAaps! HbI2albin, LUppIibIK MexHo102us/1apObiH 0aMybl MEH XaHa
byKapasibiKk KOMMYHUKAUUS KYpanoapbiHbiH nadoa 601y Ke3eHiHoe Koaamoaabl 0acmypii 6ackapyulb MeH
6azbiHbIWMbI  APACbIHOAgbl — «BEPMUKA/IObI»  KOMMYHUKamusmik  balnaHbicmapmeH  bipae
«20PU30HMA/IObl» KOMMYHUKAMUBMIK-AKNAPAMMBbIK aabIHOapObiH Yagarobl balkanamsiH 60/1aosb.
Anadda 6yHbIH 63i 0e 371eKmopasiobl KOMMYHUKAUUS ascbiHOAabl MaHunysismusmik (bypmanay)
mexHo102Uus1apObIH MApasybiHa kedepei bosa anmadosl. Koaamoaab! 6yKapasibiK KOMMYHUKAUUS HeKe
mynganap e30epiHe bazkimmasnezaH xabapaamanapobl Kabwbiioan, myciHyee kabinemmi  0en
natbimoatiobl. KoMMyHUKamopaap Makcamma! ayoumopusiCbiHa muicmi Xabap/iamaHbl Hemkisin,
peuunueHmmiH 630epiHe Kaxemmi peakyusCbiH aayga Kyuwl canaokl. byn xepde onap e30epiHiH
KOMMYHUKamuBsmiK ic-apekemmepiH 6akpiian, ¥imi cy32ioeH emki3in my3emin omsipyea miHoemmi
(MaHeetim [Px. b., Puy, 1997; Castells, 2012).

Eeepde casacu KypblibIMOAp MeH KO2amM dpachiHOAdabl Kepi 6aliaHbICmbiH MuiMOi MexaHu3moepi
Kocblimaca, oHoa azamammapobiH 371eKMopandbl XaHe cascu benceHoinieiHiH memeHoeyiH, 6umikmiH
KUMbIJT-K032a/IbICMAPbIHA HAPA3bliblablH 6omayea 601adsbl. Kamesik my3eminmece cascu xcyde meH
Koeamoaabl Mypakmbl/ibIKKa Kamep MeHOIpY bIKMUMAai0biabl #0&apbiialiobi.

KasakcmaHobiK, — 6yKapasiblk —KOMMYHUKAUUS — KYPasaodapbiHbIH — Ka/biNMAcybiHOAabl — Cascu-
IKOHOMUKAJIbIK XCaHe afeymemmik acnekminepdi mandayoa KOMMYHUKAUUS/IbIK XCyUeHiH Heeizei
akmop1apbiH, 01apobiH 6ip-6ipiMeH KapbiM-KambIHACbIHbIH 380/IOUUSICLIHA KOHI 66/1iHyi muic. XaHe oe
6w/1 KapbIM-KambIHACMAzbl 632epicmep 2aaamoblk, MOOepHU3AUUSHbIH bemanbiCbl MeH esdeei casicu
demMoKpamussibIK npoyecmepoeH 6esin Kapaimados!.

KoeamobIK-cascu npouecmepoiH peHoMeHiH myCciHOipemiH myxbipbiMOdpobl capanmayod cascu
akmop1apobiH Ko2amobl 0aMbimybl pesiHe 6apbiHWa KeHin 6eaiHedi. AmasgaH KoHmeKcme cascu
akmop den cascamma, aseymMemmik Hemece 3KOHOMUKAJIbIK NPOUECMepee HeKe Hemece YxbIMObIK,
Kamaicywb! CybbekmiHi Kabbiioalimebi3. Mbicanbi, Kasak memaekemi xaibIKkapasabik, aiMakmblK HoHe
IWKI casicu KeHicmikmeei casicu akmop, Koeamoaabl #emeKwii a/1eymemmik akmop 60/1bin CaHanaos!.

Casacu npouecmep 0en makpo 0eHeelidezi cascu emipdiH cepniHiH KepcememiH KOMMYHUKamuBmiK
akminep meH busliK YWiH, KapXblbIK YcmemOiK YWiH KypecemiH cascu cybbekminepoin biknaaoacybiH
meH3elmiH aneymemmik Kybbiibicmapob! alimaoskl. byHoal KeweHOi npouecmep Ko2amodabl
besiceHOinikmiH 6ipi2yiH Kepceme ombIpbin MemsieKem neH KORAMHbIH, a/eyMemmiK OpPMAaHbIH,
MemsieKkemmikK — UHCMUMYmMmMAapoblH, XeKe mya2anapobiH biknaaodadcy KaszuoasndpbiH —6ekimeoi.
CoHOblkmax 0a, bonawazbiH otnazaq Kazak EniHoe cascu npouecmepoid 6acmel ¢pyHKUUSCbIHA endei
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caacu xyldeHiH IWKi XaHe CbIpMKbl X a20asmmapaa ukemoesyiH, ViImmbiK MyO00eHiH KopaasybiH
HAMKbI3bI1YbIH OMIDJIIK KaxcemmisikmeH mybiHoazaH 6azeim den 6azasnayza muicmimi3.

KoaamobIK-casicu KeHicmik mblabi30an2aH Kesoe X3oHe cascu npouecmepdiH cybbekminepiHi
apacbiHOaabl baceke KywetieeH mycma bKK-HbiH pesi yaHawa 6azasaHa 6acmadiosbl. Macc-medua oa
a/1eyMemmIK-Cascu KOMMYHUKQUUSIHbIH Heai3ei akmopb! 60/1bin OpHbI2A0bl, MPAHCGopmMayus/iaHaos.
Ocbl ke3eHHeH bacman b6ykapasbik Meoua xcyleciHiH yoemesi 380/110UuUAaChIHa #o1 aulbliads! (Giddens,
2011; Krastev, 2014).

bykapanibik KOMMYHUKAQUUSIHbIH 6acmsi akmopsapbl (cascu akmopsaap 0a) ayoumopusiHbiH
6acbIMObIKMAPbIH  KAIbINMACMbIPbIN, OHbIH IC-KUMbI/IbIH pemmeyoi makcam emeoi. byKapasbik
KOMMYHUKAUUS COUUYMHbIH (Kacibu, MadeHu cunammapsi Hemece bisiim 0apexceci 6olbiHwa bipikkeH
adamoap mobbl) WKi KapbIM-KAMbIHACMAPbIHbIH bIHMbIMAKMAca 0amybiH Ke30elodi. A, couuym 63
Ke3e2iH0e KOMMYHUKamopad bikNasa xcacad anadbl. KommyHukamop — 63 cepikmecmepiHe, 6acka
adamoapaa acep eme anamsiH MaHbiMan mysiaa. O 63iHiH yJ2iCiMeH, Ce3iMeH, UHMOHAUUSCbIMEH
adamoapoaH Kaxcemmi ic-apekemmepdi, ¥cayanmapob! ana anaosl. KommyHukamop 6aliaHbIC xacayeaa
HAKMbl MAaKkcammapbiH alkbiHOan azaein, 0alibiHOA/ibIN 6apbin KaHa Kipicedi. KoMMYHUKamopobiH
KbI3MemiHOe eckepiniemiH aneymemmik KapbiM-KambIHACMap KeweHoi pakmop mypiHoe uHousuomepoi
PYHKUUOHAMObI  /IAHRA  MCYMbIIObIPIN  MYPAKMbIILIKKG, 0amyea MyMKIHOIK — myabi3aobl. Con
KambiHacmap  Ko2amoblK — UHCMUmMymmapobiH, — aKkmop/aapoblH, — aneymemmik — monmap MeH
MemsieKkemmikK 0p2aHoapobiH aayaH mypJi KoOMMyHukamusmik 6alnaHbicmapbiHa Heeiz 60/1aobl
(Sztompka, 2014, bpbizeanuHa, 2010).

AKNapammaiK KO2am Kaseinmaca 6acmagaHoa cascu X#aHe Kenwlizik caaanap mypassi 0acmypiii
myciHikmep e32epedi, bKK kozamoazbi cascu cybbekminepdid 6acmsi Kypasibl 60sbin 6ekudi. OcbiHOal
H#aeoaloa 0ambizaH MeneKoOMMYHUKAUUSI/IbIK Mcydenep xaHa 6yKkapasbiK KOMMYHUKAUUs myprepiH
emipee asbin Keneodi, Memaekemmik xcylteHiH naramegopmackiHoazs bykapameH 6alinaHbIC popmanapbiH
xemindipedi.  Ocbiiadwa medua  xcydenepoiH — aneymemmik, 3KOHOMUKA/IbIK — €asianapoazbl
PYHKUUAIAPLIHOA XAHA MEXHOJI02US/IbIK, Wewimoepoi Kepemis. 9cipece, byHOal mexHOM02US/bIK
wewimoep aknapammeik, aneymemmeHoipy, 6ipikmipy, KaanbiHa Keimipy MeH oUblH-CaybiK, Kepi
6alinaHbIC PYHKUUAIAPLIHOA HAKCbI KOPIHIC Mabaosi.

XaHa medua opmanbiH maabl 6ip epekwesniei — byKkapasibik KOMMYHUKAUUS Kypasadapb! Cascu
akmopaapoaH maic, K02amobIK NiKip xacalmaiH, bUIKKe KbiCbiM Kepcemyze Kabinemmi 0epbec akmop
bonyea Oa nadbik. BKK 6unik canacbimeH Kkabammaca ombipbin KbI3Mem [Cme2eHiMeH Kaxemmi
OeHeelide mayesiciz bosyea dez2eH belimiH 0e dambima anadsbl. ©UmkKeHi, o1ap mypsi npouecmepoi
aXbIpamac KoMNOHeHmi @dopmacsiHOa aneymemmik mypakmbl/ibiKmaeiH 6esnceHoi  31emeHmmep
xcyleciH, 6ykapa xaibIKkmbiH ic-apekemiH ajieyMmemmik 6akbiiay MexaHu3MiH Kypadosbi.

XXl-eacbipmeH epine b6acmanzaHd 2biibiIMU  MEeXHOA02US/IbIK Pasiiu  2aaamoblK Meouakpamus
ypoicmepiH xaHa apHaza 6ypbin xibepdi. [eocascammaH bacman, mMemiekemapasnsik, aliMakmsik
casicu npouecmep, XaJibIKapasblK KApibi-9KOHOMUKA/IbIK KeHICMIK MeoudHbiH apandcyblHCbi3 0amu
anmalmeiHbiH 0anendeyde. bunik ywiH Kypecme, cascu-ajieymemmik WhbIHAUbLIbIK YWiH Kypecme
ayoumopusiHbIH ceHimiHe ue 6osibin, ayoumopusea yHay 0a bKK-HbiH MaHbI3bIH 6Cipdi, pYHKUUSIAPbIH
mpaHchopmayusanaosl. AKNApammaxobIipy MeH XeKe MmyJieaHbiH a/eyMemmik Xcyleze Kipidyi, cos
OPMAHbIH HOPMAApPbIH, KYHObIIbIKMAPbIH, epexcenepiH Kabbiidan molbiHoaybl, 6ip ce36eH almkaHoa,
aneymemmeHoipy GyHKUUAIAPbIH iCKe acbipy YuliH adckaH 0an0ikneH xcypei3iiemiH caHaza acep emy,
bypmanay mexHosao2usaapbiHa 0e2eH cypaHbicmabi Kyweldmyoe (Mironov, 2019, Asadullina, 2009; Adali
andet.; 2010).

Lugprbik 0ayipdiH Xbindam e3eepicmepiH adwbikmalmsiH 6yKapasbsik aknapam Kypaaoapel
(PAK) meH byKkapasblk KOMMYyHUKauus KypanodapbiHa (BKK) 6epineeH aHbikmamanap yakbim
mananmapbiHa cal moJibIKMbIPbibIn Keaedi. Kenwiik aaabimoap 0acmypri bykapasbik aknapam
Kypandapbl 0en mep3imoi bacnacesdi, menesusus MeH paduOHbl, KUHOKYXammamd, Obibbic-beliHe
Hazbackl aHe UHMepHem-pecypcmapobl aHbIKmadobl. Az, 6YKapaibik KOMMYHUKAUUS KYpanodapbiHa
bacna, paduo MeH mesnesu3usoaH backa 6yeiHei YudpbIK KOMMYHUKAUUS  KYpasaoapbiH,
KuHemamozpagusi, meamp, XaApHamasblk Cypem neH epagukd, Budeo xwoHe ayouo ¢opmadaabi
aknapammap, Kimanmap xwoeHe b6acka 0a 6yKapasibiK caHadea bIKNAJa ememiH Kypanoapobl
HAMKbI3aMbI3.

KopbimbiHObI 661iM daHe Hamuxesiep

bonawakma KasakK Ko2ambliH MAHebIPMYObIH MAHbI30bI AacnNekmici — YImmbIK —Myodoe
naam@opmacsiHa HeeizoeneeH Meouanapobl 0amMbimy eKeHiH eCcmeH Whkieapmazaq ab3an. XakbiH
nepcnekmusada cascu canada Meouamu3auusiHbiH OpbIH anybl — 6usikmi 3aHObI 0en Mmabin
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MOUbIHOAYObIH, K02amObl MOUbIHOAMyObIH 0aCMYypJli KOJIOAHbIIAMbIH MAaCiI0epiH YOKKA WbI2dpbin
KVYHCbI30aHObIpaobl. ©O3iHiH 6edeniH xoaanmyoaH KOpbIKKaH cascu 6usiik meoua pecypcmapob!
b6akbinayobiH mypsi  ¢opmanapbiHa xyeiHyee mawbyp. Tayesnci3s KOMMYyHUKAUUsl KypasnoapbiHbIH
KOX(alibIHOApbIHA — KbICbIM — Kepcemy, MeHWIK UenepiH e32epmy, Kapxwbiial — bIHMAaaaHobIpy,
YpHaaucmepoi aneymemmik Ko0ay popmanapbiH ycbiHy (badkaynap emkisy, 2paHmmap, Cbilabikmap
bepy, mMemekemmik mManckipbicmap xeHe m.b.) apKbl/ibi AKNAPAMMbIK KeHiCmikme 63 blIKNasbiH
cakmayaa yMmabiaaosbi.

BBC menesu3usi MeH paduomapamy X00UHRIHIH #CYPHAAUCMepiHiH KYHObIIbIKMAapb! 6i30iH ocCbl
MYIKbIPbIMBIMBI3OLI  MOJIbIK — danendelidi. BBC  xypHanaucmepi  yYCmaHamsiH —@yHOamMeHmasob!
KYHOBIIBIKMApPObIH ~ KbICKAWA MI3iMi  MbIHGHOAU: aKuKam XoHe HAKMbIIbIK, — d0i10IK  HaHe
bedmapanmseik; mayesncizoik; KoaamobIK My0oe2e 3YMbIC iCmey; ayoumopusiHbIH ai0biHOA Xayanmal
bony, ecen bepy.

XKaHa meduanap xcyleciHiH KYpblibIMObIK XoHe Ma0eHU epeKkwesikmepiH Koa0aHyoa aknapamma|
mapamyobiH ipikmey adiciHe, Heeamusmi MasmyHOAazbl KOHMeHmMKe 6ackiMobIK 6epy, MeouaHb! KymMaHOi
apekemmepoe KoJI0aHy KbICKA Nepcnekmusada eaHa Homuxcesai 6osybl MyMKiH. byHoald macinoepoi
KosoaHzaH bunikmiy 6edeni kammabl memeHoen, OHbIH 3aHObI 0en Mabilybl KubiHOAUob!. fblabiMU
KaybiMOAacmelK —~— 0eMOKPAMusA/IbIK, — KaauodasdpoblH — OPHbIH — MEOUAKpamusiMeH — aamMacmasipy
MeHOeHUUAIAPbIHbIH KYWeroiH Uudpbik 0ayip myobipaaH NpobemManapbiHbiH KAMapbiHOa aman cyp.
byHbIH KepiHicmepi Kasak eniHiH 6ykapasibik meduda KeHicmieiHoe O0e 6alikanbin Kanaobl. KeneHci3
MmeHOeHyuA1apObIH aidbiH aayoa byKkapaHbiH 6UiK maHbIMObIK 0eHeeliH, 6i1imM 0apexceciH, KoaamobiK oU-
CAHAHbIH KeH epiciH 6bacmasi pakmopsap 0en maqu aaambis.

fanamobiK meHOeHUUS/1apObiH bIKNAJIbIMEH MYypPJIeHeeH Cascu MoOepHU3ayus a/ieyMemmik-cascu
KOMMYHUKAQUUSIHbIH OpHbl MeH Ky3blpemmepiH e32epmyde. OJieymemmik KOMMYyHUKAUUs Cascu
npouecmepoiH KacuemmepiH MypaeHoIpin, XCyUeHiH 31eMeHmmepiHe 3aHe aknNapammabl XEmKi3y
npouecmepiHe bIKNasibiH Kywelimyoe. by e32epicmepdiH acepimeH ©30epiHiH cascu pesioepi mMeH
YHKUUSIAPBLIH  0pbIHOAY2A bIHMAAAH2AH AKMOP/apobiH aeyMemmik KambIHACMApbl HaMUXcesi
6onyoa. OcbiHbIH 6apiH KOpbIMA Kese, Hamuxcesai aaeymemmiK KOMMYHUKAUUS — Cascu XcyUeHiH
PYHKUUOHAIObI MUIiMOiNi2iH MCoHe ifieepi 0amybiH aHbIKMalmelH apKasibl ¢akmop 60Jbin OpHbIayoa
0e2eH KopbiMbIHObI MYX*CbIPbIM Xacal aaamsis.

KapabinaHobipy
byn 3epmmey makanacsl KP fbiibiM 3caHe xo2apb! 6ifiM MUHUCMPI2I Fbl/IbIM KOMUMEeMIHIH
8bl/IbIMU 2PDAHMbI ecebiHeH Kapybl/IaHObIpblaok! (2paHm N2 AP19677579).
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Abstract

This thesis explores the legal autonomy of Regional Integration Organisations (RIOs) under
international law, focusing on the balance between delegated supranational authority and the
continuing sovereignty of member states. As RIOs increasingly exercise reqgulatory and adjudicatory
powers — particularly within customs unions, common markets, and monetary unions — their
evolving legal status raises important questions about the limits of international legal personality
and institutional independence.

The study examines the constitutive treaties of RIOs as legal instruments that both authorise
and constrain their autonomy, with particular attention to their classification as framework or
constitutional treaties. It also assesses the compatibility of RIO functions with the fundamental
principles of international law, including those derived from the UN Charter and jus cogens norms.

The thesis argues that international law is progressively recognising the functional
legitimacy of RIOs, provided that their operations remain consistent with core legal values. This
shift reflects a measured evolution of sovereignty — one that enables deeper cooperation without
abandoning foundational international obligations.

Keywords: Regional integration organisations, supranational authority, international
institutional law, state sovereignty, legal autonomy, constitutive treaties, jus cogens, Vienna
Convention, delegation of competences, international legal order

I Introduction

The proliferation of regional integration organisations (RIOs) over the past decades has raised
fundamental questions about the legal autonomy of such bodies within the framework of public
international law. These organisations, while grounded in international treaties concluded by sovereign
states, increasingly exercise functions that appear to transcend the traditional limits of
intergovernmental cooperation. The emergence of supranational competences, independent
institutional frameworks, and binding decision-making mechanisms challenges conventional doctrines
of state sovereignty and demands a re-evaluation of the status of RIOs in relation to general international
law.

This paper critically examines the extent to which RIOs possess legal autonomy, and how this
autonomy coexists with the continuing international legal obligations of their member states. It explores
the doctrinal and normative tensions between sovereignty, delegated competences, and the binding
nature of constitutive treaties, while also assessing the compatibility of RIO practice with foundational
principles of international law, including the Charter of the United Nations and norms of jus cogens.

Il. Legal Personality and Institutional Autonomy

The legal personality of RIOs is a primary foundation for their autonomy. Once established by
treaty, a RIO may acquire distinct legal personality under both international and domestic law, enabling
it to conclude agreements, appear before international courts, and act independently in its fields of
competence [2, p. 36]. The European Union (EU), the Andean Community, and ECOWAS exemplify this
development. However, the scope of legal personality does not in itself resolve the issue of normative
autonomy. A more difficult question concerns whether such organisations can exercise autonomous
legislative or adjudicative functions in a manner that produces binding effects on states and individuals.

The doctrine of attributed competences suggests that RIOs only possess the powers expressly
conferred upon them by their founding treaties. Yet, in practice, many RIOs have developed forms of
implied or functional competences, especially where the effective functioning of integration requires
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action beyond the explicit treaty text [3, p. 204]. This phenomenon has generated legal debate over
whether such evolutions are consistent with the principle of state consent that underpins international
treaty law [4, p. 91].

lll. Sovereignty, Delegation, and Binding Authority

The delegation of powers to RIOs inevitably implicates the sovereignty of member states. While
delegation is rooted in sovereign consent, the irreversible or expansive character of certain delegations—
particularly those involving binding regulations or judicial enforcement—raises the question of whether
member states can still be regarded as fully sovereign within the transferred fields. The European Court
of Justice (ECJ) famously declared in Costa v ENEL (1964) that member states had permanently limited
their sovereign rights within the areas covered by EU law [1].

In legal theory, a distinction is often made between the external sovereignty of states (i.e., their
legal independence from other states) and internal sovereignty (their capacity to govern affairs within
their territory). RIOs challenge both dimensions. Internally, supranational rules may override national
legislation. Externally, RIOs often act on behalf of their member states in multilateral negotiations, such
as those conducted within the institutional frameworks of the WTO and different organs of the United
Nations [7, p. 48].

The binding nature of RIO acts—particularly those of a supranational character—must also be
reconciled with the international legal obligations of states under other treaties, including the UN
Charter. In some cases, RIO obligations may conflict with multilateral commitments. Article 103 of the
Charter provides that Charter obligations prevail in such conflicts, limiting the normative autonomy of
RIOs in certain domains [9].

IV. Compatibility with General International Law

Constitutive treaties of RIOs rarely contain explicit references to general international law, though
their validity is nonetheless conditioned by it. Article 53 of the 1969 Vienna Convention on the Law of
Treaties stipulates that treaties conflicting with jus cogens norms are void [10]. Thus, integration
initiatives must not violate peremptory norms such as the prohibition on the use of force, racial
discrimination, or fundamental human rights [6, p. 72].

Additionally, Article 52 of the UN Charter affirms the legitimacy of regional arrangements for the
maintenance of international peace and security, provided they act consistently with the purposes and
principles of the UN [9]. Although this article explicitly refers to security arrangements, its logic arguably
extends to the economic and political activities of RIOs, which may have systemic implications for
international order. The Declaration on Principles of International Law of 1970 further confirms the
obligation of all international institutions to respect sovereign equality, non-intervention, and peaceful
cooperation [8, para. 2].

RIOs must also adhere to the principle of pacta sunt servanda in their external relations. A critical
issue arises when a member of a Regional Integration Organisation (RIO) seeks to justify non-
performance of obligations under one treaty by invoking duties assumed under an integration treaty.
While such conflicts are increasingly common in a dense international legal order, they pose complex
interpretive challenges. The International Law Commission’s study on the fragmentation of international
law advocates a contextual and systemic approach to resolving normative collisions. [5, para. 492]
However, despite this interpretive guidance, the absence of a definitive hierarchy among treaty regimes
continues to create uncertainty, particularly when integration agreements contain autonomous legal
orders with potentially competing obligations.

V. Conclusion

The legal autonomy of regional integration organisations remains bounded by the foundational
norms of international law. While RIOs may exercise considerable authority—legislative, executive, and
Judicial—within delegated competences, this authority must be grounded in the consent of member
states and exercised consistently with broader legal obligations [2, p. 47-48]. The tension between
sovereignty and obligation, coordination and autonomy, lies at the heart of modern legal debates over
the legitimacy and limits of regional integration. As RIOs continue to evolve, legal scholarship must
grapple with the emergence of plural legal orders and their implications for the unity and coherence of
international law.
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The main objective is to develop and substantiate effective methods for detecting various objects.
To achieve this goal, it is necessary to solve the following problems:

— study the properties of the object that can be lost, the properties of the environment in which
the search is carried out, and develop search tools;

— establish cause-and-effect relationships between the conditions of the search and its results by
constructing and analyzing relevant mathematical models,

— substantiate optimal search and tracking methods that can ensure the maximization or
minimization of the selected efficiency criterion;

—substantiate the optimal distribution of search resources.

— Various mathematical methods are widely used to solve these problems, in particular, methods
of operations research [1]. An operations researcher, faced with a new problem, must first of all construct
a mathematical model of the problem, determine what class it belongs to, and then select a method for
solving it.

Let us assume that a certain movie consists of K frames. Let Fx denote the k -th frame of this movie,
and let W denote the embedded object. Then the result of the procedure of embedding an object into the
k -th frame can be represented as a linear combination of the object and the k -th frame

FY=Fr+aW, k=1,...k (1)

where a- is the scale factor.However, this procedure cannot be used in at least the following cases:

- in the absence of the original video frames;

- in the case of various attacks against the film, in particular, geometric attacks in the form of
frame shifting, rotation and scaling [2].

Therefore, in practice, the problem of extracting the object arises, including those cases when the
original video frames are missing or if certain attacks were undertaken against the film containing the
object in order to remove or destroy them.

Let us consider a possible solution to this problem. First of all, we note that the procedure for
embedding the object in the k -th frame according to (1) can be represented as a linear combination of
two discrete two-dimensional signals, one of which represents the object, and the other is the k -th frame
of the film.

Results

Consequently, the search for a sequence of frames containing an object must be performed within
the first part for 6.5 hours and within the third part for 3.5 hours. Within the second and fourth parts,
there is no point in performing a search at all. Thus, as a result of using the convex programming model
for a specific example, the optimal time costs for searching for a sequence of frames containing an object
in each part of the film were determined.

Keywords: convex, programming, object, problems, determine.
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Abstract

This scientific and analytical work presents modern world and local-regional data on
incidence, mortality, lethality rates and five-year survival of such oncological pathology as
malignant bone tumors. The issues of etiology and pathogenesis, features of distribution, modern
principles of complex diagnostics, as well as prognosis are covered in detail. The epidemiological
characteristics of this pathology in our republic are given in the context of regions of the country.
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Malignant bone tumors (BT) are divided into: osteosarcoma; chondroblastic osteosarcoma;,
fibroblastic osteosarcoma (osteofibrosarcomay); telangiectatic osteosarcoma; osteosarcoma in Paget's
disease of bone; small cell (round cell) osteosarcoma,; central osteosarcoma; intraosseous well-
differentiated osteosarcoma; parosteal (juxtacortical) osteosarcoma,; periosteal osteosarcoma; highly
malignant superficial osteosarcoma, intracortical osteosarcoma, aggressive (malignant) osteoblastoma;,
chondrosarcoma; conventional chondrosarcoma; mesenchymal chondrosarcoma; dedifferentiated
chondrosarcoma; malignant giant cell tumor of bone; giant cell tumor (GCT) of bone; Ewing's sarcoma;,
undifferentiated sarcoma of bone; chordoma;, peripheral neuroectodermal tumor; fibrosarcoma [1].

The TNM classification system is applicable to all primary malignant BT except for malignant
lymphoma, multiple myeloma, superficial/juxtacortical osteo- and juxtocortical chondrosarcoma. There
must be histological confirmation of the diagnosis, allowing to determine the morphological type of the
tumor and the degree of malignancy.
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The diagnostic criteria are as follows. Complaints about: the presence of a BT, enlargement of
peripheral lymph nodes. Anamnesis: the time of tumor onset and/or other symptoms associated with the
tumor, the diagnostic and/or therapeutic measures taken are specified.

Physical examination: palpation of the tumor localization area, determination of size, density,
mobility, tenderness, involvement of adjacent anatomical structures and regions; palpation of all
accessible groups of lymph nodes (cervical, axillary, inguinal-femoral, etc.).

Laboratory tests: 1) cytological examination (increase in cell size up to giant, change in shape and
number of intracellular elements, increase in size of nucleus, its contours, different degrees of maturity
of nucleus and other cellular elements, change in number and shape of nucleoli); 2) histological
examination (pronounced cellular polymorphism, increase in cell size, pronounced hypochromia, large
nuclei contain one or more nucleoli, there are glandular structures of cancer cells in the form of rosettes,
many cells in a state of mitosis); 3) immunohistochemical examination of biopsy and surgical material
for detailed determination of sarcoma subtype; 4) molecular genetic study of microsatellite instability to
determine the possibility of immunotherapy.

Instrumental tests: 1) Ultrasound of abdominal organs and retroperitoneal space (determination
of metastatic lesions of abdominal organs and retroperitoneal space); 2) computed tomography (CT) of
the chest, abdominal cavity and pelvis (assessment of the pelvic lymph nodes and retroperitoneal space,
organic changes in the chest and abdominal organs); 3) magnetic resonance imaging (MRI) of the brain
(performed in case of suspected metastatic lesions of the brain); 4) CT of the chest and abdominal cavity
(mandatory determination of metastatic lesions of the chest organs); 5) positron emission tomography
(PET), PEC/CT of the whole body (performed to diagnose the prevalence of the tumor process or disease
progression, or to assess the dynamics of the effectiveness of special treatment); 6) MRI of the brain (if
CT is not possible) for alveolar sarcoma, osteosarcoma, Ewing's sarcoma (metastatic lesions of the brain
are most often detected).

As noted by Hosseini H. et al. [2], though relatively rare, BT significantly impact patient health and
treatment outcomes. This systematic review analyzes the incidence, types, survival rates, and risk factors
associated with BT, including both benign and malignant forms. This systematic review was conducted

s

using the keywords “BT,” “epidemiology,” “benign BT,” “malignant BT,” “osteosarcoma,” “Ewing
sarcoma,” “chondrosarcoma,” “risk factors,” and “survival” in electronic databases including PubMed,
Scopus, Web of Science, and Google Scholar from 2000 to 2024. The search strategy was based on the
Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) statement. Finally, 9
articles were selected for inclusion in the study. The systematic review highlights that primary BT can be
classified into benign and malignant types, with osteosarcoma being the most prevalent malignant form,
particularly among adolescents and young adults. The epidemiology of BT is influenced by factors such
as age, gender, geographic location, and genetic predispositions. Recent advancements in imaging
techniques have improved the detection of these tumors, contributing to an increasing recognition of
their prevalence. Data shows that the limited-duration prevalence of malignant bone tumors has
increased significantly. This increase is from 0.00069% in 2000 to 0.00749% in 2018, indicating an
increasing recognition and diagnosis of these rare tumors over time. Survival rates vary significantly by
tumor type, with approximately 50-60% for osteosarcoma and around 70% for Ewing’s sarcoma, though
these rates decrease with metastasis. Key risk factors identified include genetic predispositions such as
Li-Fraumeni syndrome and TP53 mutations, environmental exposures like radiation, and growth patterns
related to height.

The authors emphasize that this systematic review lays the groundwork for further investigations
into the epidemiological profile of bone tumors, yet several promising avenues remain for future research.
Building on the current findings, future studies could aim to: 1) expand data integration across
geographies and populations: the present review focused on studies published in English and derived
primarily from databases frequently used in Western countries, future research should seek to
incorporate data from non-English literature and diverse geographical regions to enhance the
generalizability of results on bone tumor prevalence, risk determinants, and survival patterns; 2) employ
prospective and multicenter study designs: moving beyond the retrospective analyses predominating in
the current literature, prospective and well-coordinated multicenter studies can help validate and refine
the observed associations; these studies would ideally be designed to monitor patients over time,
allowing for a more robust assessment of factors such as the impact of genetic predispositions,
environmental exposures, and growth patterns on tumor pathogenesis and survival outcomes; 3)
leverage advanced methodologies for biomarker discovery: the association between genetic
predispositions (e.g., Li-Fraumeni syndrome) and osteosarcoma risk provides a compelling case for further
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research into specific biomarkers; future perspectives include integrating high-throughput sequencing
and other omics technologies to identify genetic and molecular signatures that might predict tumor
behavior or response to treatment; 4) investigate preventive and therapeutic strategies: considering the
identified risk factors — including the role of ionizing radiation exposure and rapid growth patterns —
targeted prevention strategies should be developed, future research could explore screening protocols
for high-risk groups and also evaluate novel therapeutic interventions that modify the underlying
biological pathways (e.g., insulin-like growth factor (IGF)-1 signaling) linked to tumorigenesis; 5)
incorporate meta-analytic techniques where feasible: although data heterogeneity limited the scope of
meta-analysis in the current review, ongoing accumulation of homogeneous and high-quality data may
allow for comprehensive meta-analyses in future studies; such efforts could provide more definitive
evidence regarding survival rates and the impact of various risk factors on different bone tumor types.

Clinicalimplications: 1) enhanced early detection and screening: the rising prevalence of malignant
bone tumors highlights the need for improved screening protocols; clinicians should consider integrating
routine examinations for high-risk populations, particularly those with known genetic predispositions
such as Li-Fraumeni syndrome or individuals with a history of significant ionizing radiation exposure; 2)
risk stratification and personalized management: given the identified risk factors — including genetic
mutations, environmental exposures, and rapid growth patterns — there is a clear rationale for
implementing personalized risk assessment strategies,; tailoring follow-up, diagnostic testing, and
preventive interventions to the individual risk profile could lead to earlier diagnosis and better treatment
outcomes; 3) multidisciplinary approach to treatment planning: the variation in survival rates between
osteosarcoma and Ewing’s sarcoma, and the impact of localized versus metastatic disease, underscore
the importance of a coordinated, multidisciplinary approach to patient management; collaboration
among oncologists, radiologists, surgeons, and genetic counselors can ensure comprehensive care that
addresses the complexities of bone tumor treatment; 4) implementation of genetic counseling and
testing: with the significant association between osteosarcoma and genetic conditions such as Li-
Fraumeni syndrome, clinicians should consider referring patients with a positive family history or
suggestive clinical indicators for genetic counseling and testing; early identification of genetic risks can
facilitate timely surveillance and intervention strategies; 5) informed decision-making based on
epidemiological insights: the detailed synthesis of prevalence, risk determinants, and survival patterns in
this review can aid clinicians in making evidence-based decisions; this includes counseling patients
regarding prognosis and potential treatment outcomes, and may also inform the development of local
or national guidelines aimed at reducing disease burden; 6) promotion of preventive strategies: the
association of environmental factors such as ionizing radiation with an increased risk of developing bone
tumors suggests that minimizing unnecessary radiation exposure could be a crucial preventive measure;
this calls for the careful consideration of radiation doses in medical imaging and therapeutic procedures,
as well as public health initiatives to reduce exposure in high-risk settings.

These clinical implications underscore the importance of integrating epidemiological data into
clinical practice, promoting risk-adapted screening and management strategies, and fostering
multidisciplinary collaboration to enhance patient outcomes in the field of bone tumor management [2].

At the same time, our colleagues highlight the limitations of this systematic review. They are as
follows: 1) language and publication bias: the review exclusively included studies published in English;
this language restriction, along with the omission of non-indexed or unpublished studies, may have
introduced a publication bias, thereby limiting the comprehensiveness of the evidence base; 2)
heterogeneity of study designs and data sources: the included studies varied widely in methodological
approaches, sample sizes, and populations studied, this heterogeneity, particularly in data collection and
analysis methods, could affect the consistency and comparability of the reported outcomes, potentially
reducing the robustness of the synthesized findings; 3) retrospective nature of most studies: a significant
proportion of the evidence was derived from retrospective analyses, including database studies and
reviews, such designs are subject to inherent limitations (e.g., recall bias, and incomplete data) that may
influence the accuracy and reliability of the conclusions related to risk factors and survival patterns; 4)
limited assessment of confounding factors: although efforts were made to assess methodological quality
using tools like the Joanna Briggs Institute critical appraisal tools, many studies did not thoroughly
control for confounding variables, which may have impacted the observed associations between risk
determinants and bone tumor outcomes; 5) restricted time frame and data availability: the literature
search was confined to publications from 2000 to 2024, this temporal limitation may have excluded
earlier but potentially relevant studies and the rapidly evolving nature of cancer diagnosis and treatment
may mean that some findings could soon require re-evaluation as new data emerge; 6) reliance on
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secondary data sources: the review depended heavily on data extracted from established databases
[(such as the Surveillance, Epidemiology, and End Results (SEER) database)] and gray literature; while
these sources provide valuable insights, they might also be accompanied by issues related to data
completeness, accuracy, and potential reporting biases.

In conclusion, the researchers say that bone tumors represent a critical area within oncology,
characterized by their unique epidemiological features and significant impact on affected individuals.
This systematic review provides valuable insights into the incidence rates, survival outcomes, and risk
factors associated with various types of bone tumors, including both benign and malignant forms. The
findings indicate that osteosarcoma remains the most common primary malignant bone tumor,
particularly affecting adolescents and young adults. The review highlights the importance of early
diagnosis and treatment intervention, as survival rates are significantly better for patients with localized
disease compared to those with metastatic conditions. The observed variations in survival rates across
different tumor types underscore the need for tailored treatment strategies. Key risk factors identified
include genetic predispositions, environmental exposures, and growth patterns, which can inform
targeted screening protocols for high-risk populations. The increasing recognition of bone tumors,
facilitated by advancements in imaging techniques and heightened awareness among healthcare
professionals, suggests a positive trend in early detection. Despite these advancements, there remains a
need for ongoing research efforts to improve diagnostic accuracy and treatment strategies further.
Enhanced awareness among healthcare providers regarding the epidemiological landscape of bone
tumors can lead to timely interventions that ultimately improve patient outcomes. Future studies should
focus on novel biomarkers and the application of machine learning techniques to refine diagnosis and
treatment approaches for bone tumors [2].

In the study by Vaezi M.A. et al. [3] tried to provide insights into the expression pattern and
diagnostic significance of the IGF-1 axis main mediators in three main primary bone tumor types with
different degrees of severity. The real-time quantitative reverse transcriptase/polymerase chain reaction
[(GRT-PCR) (to analyze IGF-1 receptor (R) gene expression)], the immunohistochemistry (to measure IGF-
1R protein), and the ELISA assay (to assess the circulating level of IGF-1, IGF-binding protein (BP)-1, and
IGFBP-3) were applied to confirm this hypothesis. A total number of 180 bone tissues (90 tumors and 90
noncancerous adjacent tissues) and 120 blood samples drained from 90 patients with bone tumors and
30 healthy controls were enrolled in the study. The association of IGF-1 axis expression pattern with the
patient’s clinical pathological characteristics and tumor aggressive features, the diagnostic and
predictive values were assessed for all tumor groups. A significantly elevated level of IGF-1R gene and
protein was detected in bone tumors compared to the noncancerous bone tissues that were prominent
in osteosarcoma and Ewing sarcoma compared to the GCT group. The positive association of the IGF-1R
gene and protein level with tumor grade, metastasis, and recurrence was detected in the osteosarcoma
and Ewing sarcoma groups. The circulating level of IGF-1, IGFPB-1, and IGFBP-3 were increased in
osteosarcoma and Ewing sarcoma and GCT groups that were correlated significantly to the tumor
severity. The ability of the IGF-1 axis to discriminate between bone tumors also malignant and benign
tumors was considerable. In conclusion, the researchers emphasize that their data indicate that IGF-1R,
IGF-1, IGFBP-1, and IGFBP-3 levels are associated with bone tumor malignancy, metastasis, and
recurrence, which may serve as biomarkers for osteosarcoma and Ewing sarcoma recurrence.

In the study on homogeneous and heterogeneous prognostic factors for patients with bone
sarcoma [4], the survival of patients with different bone sarcomas and homogeneous and heterogeneous
prognostic factors for different types of bone sarcomas were studied. The inclusion criteria were as
follows: (i) patients with malignant bone sarcomas, including osteosarcoma, chondrosarcoma, Ewing
sarcoma, and chordoma; (ii) patients with clear information on the metastatic sites and surgery
treatments; (iii) vital status was recorded and the survival time was provided; (iv) the related variables to
be analyzed were complete; and (v) the survival time and related prognostic factors were retrospectively
analyzed. The exclusion criteria were as follows: (i) bone sarcomas originated from other sites; and (ii)
bone sarcomas diagnosed at autopsy or indicated in death certification. All the data were obtained from
the SEER program and organized using the SEER*Stat application (version 8.3.5). The database, named
Incidence-SEER 18 Regs Research Data + Hurricane Katrina Impacted Louisiana Cases, Nov 2018 Sub
(1975-2016 varying), was released on April 2019. To obtain enough detailed information about
metastases, authors collected all patients with malignant bone sarcomas [(adolescents and young adults
(AYA) site recode/ World Health Organization (WHO) 2008 = 4 Osseous & Chondromatous Neoplasms)]
diagnosed between January 2010 and December 2016. According to the inclusion criteria, the primary
site was restricted to “bones and joints” (the ICD-O-3 topographical code: C40.0-C41.9) in the SEER
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program. A total of 5274 patients who were actively followed up were selected initially. According to
“AYA site recode/WHO 2008” in the SEER program, “4.1 Osteosarcoma,” “4.2 Chondrosarcoma,” and
“4.3 Ewing tumor,” presented osteosarcomas, chondrosarcomas, and Ewing sarcomas, respectively, were
selected from these 5274 patients. Because chordoma (defined using the International Classification of
Diseases for Oncology, third edition morphological code 9370/3) took up a large proportion of the
section “4.4 Other specified and unspecified bone tumors,” patients with chordoma were also included
in final cohort.

The primary outcome of the survival analysis was the overall survival (OS), which was defined as
the time from the diagnosis of bone sarcomas to death by all causes. For subjects who had been lost to
follow up prior to death, the last follow-up time is usually calculated as time of death. The OS was used
to reveal the survival condition of patients. The survival curve, which is a Kaplan-Meier curve, is the curve
describing the survival condition of patient on time. It is important in the survival analysis and can be
used to compare the survival difference of various cohorts. Prognostic factors are factors related to the
survival of patients and can be used to predict the prognosis of patients. They are determined using Cox
proportional hazard regression analysis. They can be used in the prediction of survival outcome and for
clinical management. A total of 4732 patients were included with a follow up of 25 (0-83) months. The
mean age of patients was 39.7+24.1 years. The 1-year, 3-year, and 5-year OS rate for the entire cohort
was 86.2% (95% confidence interval [Cl]: 85.2%-87.2%), 70.5% (95% Cl: 68.9%-72.1%), and 63.0% (95%
Cl: 61.2%-64.8%), respectively. Factors including age older than 40 years, higher grade, regional and
distant stage, tumor in the extremities, T2 stage, bone and lung metastases, and non-surgery were
significantly associated with the poor survival of the entire cohort. The mean OS duration of patients
with chordoma, chondrosarcoma, Ewing sarcoma, and osteosarcoma was 66.86 (95% Cl: 64.06-69.66),
63.53 (95% Cl: 61.81-65.25), 58.06 (95% Cl: 55.49-60.62) and 54.91 (95% Cl: 53.14-56.69) months,
respectively. Compared with chordoma, the hazard ratio and 95% Cl for patients with chondrosarcoma,
Ewing sarcoma, and osteosarcoma were 1.30 (95% Cl: 1.04-1.62; P=0.023), 1.69 (95% Cl: 1.33-2.14; P
<0.001), and 2.00 (95% ClI: 1.61-2.48; P <0.001), respectively. Different bone sarcomas showed
homogenous and heterogenous prognostic factors. In conclusion, our colleagues note that the best
survival was found in patients with chordoma, followed by chondrosarcoma, Ewing sarcoma, and
osteosarcoma. Different bone sarcomas showed homogenous and heterogenous prognostic factors,
which can be used to assist sarcoma-specific management [4].

Eghtedari A.R. et al. [5] in their study determined the expression pattern, diagnostic value and
association of PD-L 1, IFN-y and TGF-[3 with bone tumor type, severity and recurrence. 300 human samples
from patients with osteosarcoma, Ewing sarcoma, and GCT were enrolled. The PD-L 1 gene and protein
expression were assessed by qRT-PCR and immunohistochemistry, respectively. Enzyme-linked
immunosorbent assay and flow cytometry was used to detect cytokines and CD4/CD8 T cell percentages,
respectively. A considerable increase in PD-L 1 level was detected in bone tumor tissues at both gene and
protein levels that was considerable in osteosarcoma and Ewing sarcoma. A positive correlation was
detected regarding the PD-L 1 and tumor metastasis and recurrence in osteosarcoma and Ewing sarcoma.
The increased IFN-y level was detected in patients with metastatic, and recurrent osteosarcoma tumors
that were in accordance with the level of TGF- in these samples. The simultaneous elevation of IFN-y
and TGF- was detected in Ewing sarcoma and GCT, also the CD4 +/CD8 + ratio was decreased
significantly in patients with osteosarcoma compared to GCT tumors. The elevated levels of PD-L 1, TGF-
B, and IFN-y were associated with bone tumor severity that can provide insights into the possible role of
this axis in promoting immune system escape, suppression, and tumor invasion.

Wang Z. et al. [6] in their work they say that aggressive benign, malignant and metastatic bone
tumors can greatly decrease the quality of patients’lives and even lead to substantial mortality. Several
clinical therapeutic strategies have been developed to treat bone tumors, including preoperative
chemotherapy, surgical resection of the tumor tissue, and subsequent systemic chemo- or radiotherapy.
However, those strategies are associated with inevitable drawbacks, such as severe side effects,
substantial local tumor recurrence, and difficult-to-treat bone defects after tumor resection. To
overcome these shortcomings and achieve satisfactory clinical outcomes, advanced bifunctional
biomaterials which simultaneously promote bone regeneration and combat bone tumor growth are
increasingly advocated. These bifunctional bone substitute materials fill bone defects following bone
tumor resection and subsequently exert local anticancer effects. In their study, the authors describe the
different types of the most common bone tumors and provide an overview of the common treatment
options. Our colleagues also review the current progress in the development of bifunctional bone
replacement materials that combine osteogenic and anticancer efficacy. To this end, they classify these
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biomaterials based on their anticancer mechanism resulting from i) the intrinsic properties of the
biomaterial, ii) local release of anticancer agents, and iii) biomaterials inducing oxidative stress and iv)
inducing hyperthermia. Accordingly, this review offers researchers, surgeons, and oncologists an up-to-
date overview of our current knowledge about bone tumors, their treatment options, and the
development of modern bifunctional biomaterials with great potential for clinical application in
oncological orthopedics.

Scuderi S.A. et al. [7] focus on the fact that micro ribonucleic acids (miRNAs) are small endogenous
noncoding RNAs molecules that regulate gene expression post-transcriptionally. A single miRNA is able
to target hundreds of specific messenger RNA (mRNAs) by binding to the 3'-untranslated regions. miRNAs
regulate different biological processes such as cell proliferation, differentiation and apoptosis. Altered
miRNA expression is certainly related to the development of the most common human diseases, including
tumors. Osteosarcoma, Ewing’s sarcoma, and chondrosarcoma are the most common primary bone
tumors which affect mainly children and adolescents. A significant dysregulation of miRNA expression,
in particular of mir-34, mir-21, mir-106, mir-143, and miR-100, has been revealed in osteosarcoma,
Ewing’s sarcoma and chondrosarcoma. In this context, miRNAs can act as either tumor suppressor genes
or oncogenes, contributing to the initiation and progression of bone tumors. The in-depth study of these
small molecules can thus help to better understand their biological functions in bone tumors.

Our colleagues point out that despite countless scientific advances, current therapies and
diagnostic procedures for osteosarcoma, Ewing’s sarcoma, and chondrosarcoma have not yet proven very
satisfactory. Thus, continuous research is needed in order to identify new molecular targets and new
therapies for osteosarcoma, Ewing’s sarcoma, and chondrosarcoma and to improve outcomes and quality
of life for patients. Thanks to their direct involvement in biological processes and in human diseases such
as tumors, miRNAs could reveal useful treatments and early diagnosis techniques for bone tumors such
as osteosarcoma, Ewing’s sarcoma and chondrosarcoma. It is well-demonstrated that miRNAs can be
valid biomarkers for cancer diagnosis and prognosis. To date, however, the available evidence on miRNAs
as diagnostic and prognostic biomarkers for bone tumors is only in the early stages. The present state of
knowledge on miRNAs suggests that they are able to regulate osteoblast differentiation and bone
formation and that their dysregulation induces bone degeneration and bone-related diseases, thus
conferring relevant value for both medicine and basic research. Therefore, further studies are needed in
order to better understand their role and function in bone tumors in a way that could be useful for the
development of new biomarkers for the treatment and early diagnosis of osteosarcoma, Ewing’s
sarcoma, and chondrosarcoma. In the field of oncology research, miRNAs represent very interesting
molecules to study for the development of new therapeutic approaches to counteract bone tumor
progression. Advances in molecular techniques have contributed to better understanding of the
molecular mechanisms involved in bone tumors. Thanks to their multiple properties, miRNAs could
represent alternatives therapeutic treatment vectors for the management of bone tumors such as
osteosarcoma, Ewing’s sarcoma, and chondrosarcoma, either alone or in association with common
chemotherapy drugs, thereby improving patients’ quality of life [7].

Now, as for this pathology in our country at the republican level. The incidence of BT in the Republic
of Kazakhstan in 2023 was 0.87 per 100 thousand population (0.93 in 2022), amounting to 174 people
in absolute numbers (181 cases a year earlier). The proportion of cases with a diagnosis established for
the first time in life, recorded by oncology organizations, was 0.5%, as in 2022. At the same time, 99 men
fell ill (proportion - 0.6%), women - 75 (proportion - 0.4%) [8].

Above the average republican level of BT (0.9 per 100 thousand population) was established in 7
regions of the country: Zhetysu - 1.3 (maximum indicator); Turkestan and Almaty - 1.2, Aktobe and the
city of Almaty - 1.1; Zhambyl and Atyrau - 1.0. Two regions - North Kazakhstan and Pavlodar - are on par
with the national average. This indicator is lower than the national average in 11 regions: West
Kazakhstan - 0.4 (the lowest level); Ulytau, Karaganda and Abay - 0.5; Akmola, Kyzylorda, Mangistau
regions, as well as in the cities of Astana and Shymkent - 0.6, East Kazakhstan - 0.7; Kostanay - 0.8 regions
per 100 thousand people.

Mortality from this pathology was 0.3 per 100 thousand people (0.4 - a year earlier). The regions
with the BT mortality rate above the national average (0.3 per 100,000 population) include: North
Kazakhstan and East Kazakhstan - 0.8 (maximum level); Akmola, Turkestan and Ulytau - 0.5; Almaty,
Kostanay regions and the city of Almaty - 0.4. Zhambyl, West Kazakhstan, Karaganda regions, as well as
the cities of Astana and Shymkent are on par with the national average. The lowest rates were noted in
Atyrau and Mangistau - 0.0; Aktobe, Zhetysu, Kyzylorda and Pavlodar - 0.1, Abay - 0.2 regions per
100,000 population [8].
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The one-year lethality rate was a high 20.8% (19.7% in 2022). At the same time, the ratio between
one-year lethality and neglect (stage IV) was 1.8. At the same time, we recall that the farthest from "1"
is the worst ratio between one-year lethality and neglect.

Now, regarding preventive examinations. It should be noted that during large-scale preventive
examinations of the population in 2023, significantly more patients with malignant neoplasms were
actively identified than in 2022. This is 25,193 patients versus 23,623 patients identified in 2022, i.e.
+6.6%. This is due to the further abatement of the epidemiological troubles due to coronavirus and the
increased availability of preventive care for the population. The proportion of patients identified during
preventive examinations increased from 62.0% to 62.4% of the total number of patients identified per
vear.

Of course, when analyzing the epidemiological situation, early diagnosis indicators are very
important issues.

In general, in terms of the total number of detected cancer cases of all localizations, in 2023 the
proportion of forms detected at early stages (0, I-ll stages) increased from 66.3% to 67.9%.

As for BT, during preventive examinations the early detection of this pathology increased from
52.6% to 54.4%. The absolute number of BT patients detected during preventive examinations was 92
people (91 - a year earlier).

At the same time, it should be noted that the proportion of BT patients detected at early stages
has significantly decreased from 73.6% to 64.1%. In absolute numbers, this is 59 people in 2023 and 67
in 2022, detected at stages I-Il of the disease. The regions where the proportion of patients with early
stage | of the pathology under consideration is higher than the national average (14.8% and a low 16th
rank place) include the following: Kyzylorda - 60.0% (the best indicator); North Kazakhstan - 40.0%, West
Kazakhstan - 33.3%; Atyrau and Kostanay - 28.6%; Akmola and Zhetysu - 25.0%, Aktobe - 22.2%, East
Kazakhstan - 20.0% and the city of Almaty - 16.0%. The lowest indicators of early diagnosis were
recorded in: Abay, Almaty, Zhambyl, Karaganda, Mangistau, Pavlodar and Ulytau regions (the worst
indicator is not a single patient detected at stage | of the disease - 0.0%). Next come: the city of Astana -
11.1%, Turkestan region - 12.5% and the city of Shymkent - 14.3% [8].

BT among all nosological forms of malignant tumors by early diagnosis (stages I-Il) took 12th place,
amounting to 62.1%.

The regions where the proportion of patients with BT, identified at stages I-Il is above the national
average include the following regions. The undisputed leaders (indicator - 100.0%) include five regions,
including Abay, West Kazakhstan, Kyzylorda, North Kazakhstan and Ulytau. Then come: Atyrau and
Pavlodar - 85.7%, the city of Astana - 77.8%,; Akmola and Zhetysu - 75.0%, Kostanay - 71.4%, Aktobe -
66.7% of the region of the republic. Low rates of early diagnosis were recorded in the following regions.
The anti-leader in this indicator and the worst result in the country is the Karaganda region, where not a
single patient with this pathology was identified in the early stages of the disease - 0.0%. Mangistau and
East Kazakhstan - 40.0%, Zhambyl - 41.7%, the city of Shymkent - 42.9%, Turkestan - 50.0%, Almaty -
58.8% of the region and the city of Almaty - 60.0% [8].

As is clearly seen from the above data, there is a very large spread in the early diagnostics rates
across the country, from very good to disappointing. Of course, it is necessary to take into account
migration processes and other factors that affect the early diagnostics rates, but nevertheless, the results
obtained give reason not to stop there, both for oncologists and traumatologists, radiologists - visual
diagnostics doctors, sports medicine doctors, and, of course, for general practitioners, since improving
the early diagnostics rates of malignant tumors, as one of the main postulates and one of the main tasks
of medicine as a whole, continues to be relevant today.

The proportion of stage IV BT among all nosological forms of malignant neoplasms was 11.2%,
and this is the 16th ranking place. In general, in 2023, the share of malignant neoplasms of stage 1V in
the republic for the sum of all nosologies decreased from 12.58 to 11.7% (from 4790 to 4735 patients).
As for the average republican indicator of the share of stage IV (11.2%), the following regions stand out
against this background: Abay, Almaty, Atyrau, Zhetysu, West Kazakhstan, Kyzylorda, Kostanay,
Pavlodar, North Kazakhstan, Ulytau regions and the city of Astana - 0.0%. Then come: the city of Almaty
- 8.0% and the Zhambyl region - 8.3%. In the Karaganda region, every second patient with BT was
detected in the terminal stage of the disease - 50.0%. Next come: the city of Shymkent - 42.9%;
Mangistau and East Kazakhstan 40.0%, Akmola 25.0%,; Aktobe - 22.2% and Turkestan - 12.5% regions.

The morphological verification rate of the disease in the country was 84.6%. In 12 regions out of
20, this is a 100% figure (Abay, Akmola, Aktobe, Atyrau, East Kazakhstan, Zhambyl, West Kazakhstan,
Mangistau, Pavlodar, North Kazakhstan, Ulytau regions, as well as the city of Astana). The lowest figure
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is in the city of Almaty - 44.0%. Further down the list: Zhetysu - 50.0%, Kyzylorda - 60.0%, Kostanay -
71.4%; Karaganda - 83.3%, the city of Shymkent - 85.7%, Almaty - 94.1% and Turkestan 95.8% regions

[8].

The total number of patients with malignant neoplasms registered with specialized oncology
organizations of the republic continued to grow and by the end of 2023 amounted to 218,186 people,
with an increase of 6.0% compared to the level of the previous year (2022 - 205,822, +5.8%). The overall
incidence rate of malignant neoplasms increased by 3.9%, from 1055.3 to 1096.4 per 100 thousand
population. The growth of this indicator is due to both the increase in the incidence and detection of
pathology, and the increase in the survival rate of cancer patients.

In addition, statistical data on patients diagnosed with malignant neoplasms, who have been under
observation for 5 years or more and continue to be observed in 2023, showed that the number of patients
under observation by oncological organizations in Kazakhstan for over five years continued to grow and
at the end of the reporting year amounted to 117,616 people, with an increase of 6.2% (2022 - 110,790
people, +6.6%) (form No. 7).

One cannot ignore such an important clinical aspect as the coverage in the Republic of Kazakhstan
of special treatment for patients diagnosed with BT for the first time in their lives. In 2023, the number
of hospitalizations for all nosological forms of malignant tumors in oncological organizations of the
country amounted to 108,252 cases (2022 - 101,095), with an increase of 7. 1% compared to the previous
year, which is associated with a constant increase in the number of cancer patients, improvement of the
standardization of oncological care, and the development of palliative and restorative services.

At the end of 2023, the absolute number of BT patients who completed specialized treatment was
83 people, continuing treatment - 64 patients. In percentage terms, the following results were obtained
by methods and types of treatment. The overwhelming majority of patients received complex treatment
- 53.0%, only surgical - 26.5%, only drug - 9.6%, combined - 2.4%, only radiation - 1.2%, chemoradiation
-1.2%.

Further, regarding the five-year survival of patients. As for BT, at the end of 2023, 1,661 people
were registered with the dispensary, or 8.3 per 100 thousand of the population (at the end of 2022 -
1,637 patients, or 8.4 per 100 thousand of the population, respectively).

At the same time, the mortality rate of the observed contingents in 2023 was 3.9%, 4.8% - a year
earlier.

The five-year survival rate of patients with BT slightly decreased from 74.0% in 2022 to 73.1% - in
2023 [8].

Summarizing the above, we can conclude that BT, despite not having the highest place in terms of
incidence among all existing malignant tumors of other localizations, a priori leads to high disability of
this contingent of patients. At the same time, despite the small percentage of patients detected at stage
IV, given a number of factors, low rates of early diagnosis do not allow oncologists to "sleep peacefully”,
since the locally advanced stage Ill, which significantly prevails over all stages, in addition to the
prevalence itself, leads, as indicated above, to aggressive treatment methods and, as a consequence, to
disability of these patients, despite the recent development and implementation of various technologies
for prosthetics of bone defects. The veiled and variable symptoms, and in some cases their complete
absence, the similarity of clinical manifestations with various non-core processes, leads to the neglect of
the disease. All this requires both oncologists and, first of all, primary health care workers and, of course,
traumatologists, radiologists - visual diagnostic doctors, sports medicine doctors to increase the level of
cancer alertness, inform the population about early symptoms that may indicate this pathology or the
onset of proliferative changes and conduct high-tech diagnostic measures and, as a result, timely
treatment. People from the risk group are recommended to visit specialized specialists annually and, if
necessary, undergo an examination.

An epidemiological assessment of the situation with BT in our country suggests that there are
sometimes significant differences in the 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 in modern clinical oncology.
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Abstract

In recent years, China and Belarus have been actively developing cross-cultural interaction
in the educational field. As the number of students studying at Belarusian universities continues to
grow, understanding the educational and cultural differences between the two countries becomes
an important factor in the development of the educational space and overcoming cross-cultural
barriers. This interaction fosters the strengthening of educational cooperation, the formation of
new educational formats, and the improvement of mutual understanding between the countries.
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Education is not only a cultural phenomenon but also an important component of the development
of international educational space. Differences in educational cultures reflect not only the social,
cultural, and geographical features but also the different educational systems. These differences help
create diverse educational models, promoting effective cooperation between countries.

Cross-cultural interaction between China and Belarus serves as a link for creating new educational
practices, playing an essential role in the development of educational systems and the formation of an
open educational space, based on mutual understanding and respect for cultural differences. Joint
educational initiatives such as academic exchanges, cultural projects, language training, and cooperation
in educational technologies strengthen friendly relations and facilitate the development of educational
potential in both countries.

1. Current State of Educational Cooperation Between China and Belarus

China and Belarus have established broad educational cooperation, with significant cross-cultural
exchange shaping the educational landscape of both countries. In Chinese universities 11 centers of
Belarusian studies and one institute dedicated to economic research on Belarus provide crucial platforms
for educational exchange between the two nations. [1. Chinese Language and Culture Centers]

In Belarusian educational institutions, there are 6 Confucius Institutes and 8 Chinese language
courses, fostering greater cultural understanding and language proficiency. Furthermore, 7 joint
research and teaching centers (3 laboratories, 2 centers, and 2 institutes) have been established across
the educational institutions of both countries, enhancing the collaborative academic environment.

In recent years, Belarusian educational institutions have signed over 100 direct cooperation
agreements with Chinese educational entities, bringing the total number of such agreements to more
than 500. [2. Ministry of Foreign Affairs of Belarus]

From 2021 to 2024, the number of Chinese students studying in Belarus has consistently exceeded
6,000 annually, making China the largest source of foreign students in Belarus, surpassing Turkmenistan.
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This growth reflects the dynamic development of educational exchange between the two countries,
further contributing to the development of a shared educational space.
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Figure 1— Number of students and graduate students — foreign nationals, studying at higher
education institutions of the Republic of Belarus [3. Belstat, p. 31].

2. Differences in the Educational Systems of China and Belarus

There is a clear distinction between the educational systems of China and Belarus. Belarus has 42
state universities and 7 private universities offering education at various levels. State universities provide
free education, but the competition is fierce, and only the top students can secure a free spot. Typically,
only the strongest candidates out of 3-5 applicants are accepted. Depending on the specialty,
competition can be even more intense. [4. Bely, Adashkevich, p. 76]

In contrast, education in China is highly competitive, especially during the entrance examinations
and the process of gaining admission to prestigious universities. The large population of China and the
uneven distribution of educational resources across regions lead to significant inequalities in access to
quality education. Educational resources are mainly concentrated in large cities and economically
developed regions, making it difficult for students from less developed areas to gain admission to top
universities. This, in turn, can impact their future career opportunities and social status.

These differences reflect the distinct educational approaches and policies of the two countries.
China focuses on selection and competitiveness, while Belarus places greater emphasis on student
interests, allowing them to develop comprehensively. This disparity in educational systems also reflects
the cultural characteristics and directions of educational reforms in each country. [5. Jin Xingyu, Cheng
Caichao, Bai Shan, p. 12]

3. Social Competitiveness

According to data from the National Statistical Committee of Belarus, the largest group of
international students in Belarus consists of Chinese nationals. This is due to the increasingly intense
competition in education and the labor market within China. As the number of students in Chinese
universities grows, many Chinese students choose Belarus for higher education, particularly in language
studies and graduate programs.

It is also noteworthy that an increasing number of Chinese students are opting for graduate
programs in Belarus that are taught in English. This trend reflects their desire to quickly improve their
qualifications and enhance their competitive position in the labor market back home. This growing
preference for Belarus as an educational destination contributes to the rising international perspective
among Chinese students, while also highlighting the attractiveness of Belarusian education as a means
to enhance personal competitiveness.

This trend of studying abroad not only illustrates the cross-cultural interaction between China and
Belarus but also showcases how Belarus is becoming an essential part of the educational space,
contributing to the development of both countries' educational systems.
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4. Differences in Education from the Perspective of Language and Culture

Language serves as an essential bridge for cross-cultural communication. However, language
differences also pose significant challenges in educational exchange between China and Belarus. For
Chinese students, the Belarusian Russian language is the official language, and studying it, especially in
terms of spoken language and grammar, presents certain difficulties. The Chinese language, as an
isolating language, differs significantly from Russian, which is a fusional language. For example, Chinese
does not use inflections to indicate case or tense, while Russian expresses these grammatical
relationships through word endings. These differences create challenges for Chinese students learning
Russian.

As a result, many Chinese students opt for English as their primary language of instruction rather
than Russian. This trend facilitates the learning process and helps students better integrate into the
educational system of Belarus. However, since most Chinese students are not proficient in Russian, they
face language barriers in daily life, which affects their communication with locals and may limit their
social interactions and cultural integration. [6. Shou Jiarui, Yang Lipin, p. 78]

5. Paths for Developing Educational Cooperation

For further development of educational cooperation, China and Belarus should strengthen
mechanisms for cross-cultural exchange and deepen cooperation in the following areas:

1. Deepening Project-based Cooperation: Expand cooperation based on existing programs in
academic exchange, language training, and educational technologies, especially in the areas of dual
degree programs, joint learning, and other flexible and multifaceted models.

2. Strengthening Cultural Adaptation for Teachers and Students: Conduct regular cultural
exchanges, organize practical projects to help students integrate into local culture, and enhance mutual
understanding while improving cross-cultural communication.

3. Promoting Innovation in Educational Technologies: Utilizing the strengths of both countries in
educational technologies, develop digital educational platforms and promote online resource exchange,
which will enrich students' learning experience and improve the efficiency of utilizing educational
resources internationally.

These specific cooperation paths will not only help to compensate for the educational resource
gaps but also contribute to educational innovations, improve the quality of education, and strengthen
mutual understanding and friendship between the people of both countries.

Conclusion

Educational cooperation between China and Belarus holds significant value for cross-cultural
exchange. As cooperation deepens in the future, the exchange between the two countries will contribute
to strengthening mutual understanding, as well as social and cultural progress. The prospects for
educational cooperation between China and Belarus are vast, and it will not only promote the personal
development of students but also enhance the preparation of professionals in the context of
globalization and advance social achievements in both countries.

This growing cooperation will play a key role in the development of a shared educational space,
further fostering cross-cultural interaction and creating opportunities for collaborative academic and
cultural growth, which will benefit both nations in the long term.

References

1. Chinese Language and Culture Centers in Belarus [Electronic resource]. — Access mode:
https.//china.mfa.qgov.by/ru/bilateral/humanitarian/education/centrs/. — Access date: 13.05.2025.

2. Ministry of Foreign Affairs of Belarus. Educational Cooperation with China [Electronic resource].
— Access mode: https.//china.mfa.gov.by/ru/bilateral/humanitarian/education/. — Access date:
13.05.2025.

3. Belstat of the Republic of Belarus. Education in the Republic of Belarus, 2024. Statistical
Booklet  [Electronic  resource]. — Access mode:  https.//www.belstat.gov.by/ofitsialnaya-
statistika/solialnaya-sfera/obrazovanie/publikatsii_8/index 99835/. — Access date: 13.05.2025.

4. Bely, V. V., Adashkevich, I. V. The Beauty of Belarusian Land: Educational Methodological Guide
- 2nd ed. — Minsk: BSMU, 2015 - 76 p. ISBN 978-985-567-342-3. — Access mode:
https.//rep.bsmu.by/bitstream/handle/BSMU/8148/3669 13-%D0%B 1%D 1%80.-
%D0%92.pdf?sequence=1&isAllowed=y. — Access date: 13.05.2025.

5. Jin, Xingyu, Cheng, Caichao, Bai, Shan, et al. Research on Intercultural Barriers in China-Belarus
Educational Cooperation in the Context of the "Belt and Road" Initiative [J]. New Silk Road: Upper Part,
2023, No. 7 12. [Electronic resourcey. - Access mode:



https://china.mfa.gov.by/ru/bilateral/humanitarian/education/centrs/
https://china.mfa.gov.by/ru/bilateral/humanitarian/education/
https://www.belstat.gov.by/ofitsialnaya-statistika/solialnaya-sfera/obrazovanie/publikatsii_8/index_99835/
https://www.belstat.gov.by/ofitsialnaya-statistika/solialnaya-sfera/obrazovanie/publikatsii_8/index_99835/
https://rep.bsmu.by/bitstream/handle/BSMU/8148/366913-%D0%B1%D1%80.-%D0%92.pdf?sequence=1&isAllowed=y
https://rep.bsmu.by/bitstream/handle/BSMU/8148/366913-%D0%B1%D1%80.-%D0%92.pdf?sequence=1&isAllowed=y

XV INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 13-14.05.2025

https.//xueshu.baidu.com/usercenter/paper/show?paperid=1x2304h09m 1£0290u7 150ck03t755606&s
ite=xueshu_se. — Access date: 13.05.2025.

6. Shou, Jiarui, Yang, Lipin. Educational Cooperation Between China and Belarus in the Context of
the "Belt and Road" Initiative [J]. Education and Social Sciences, 2023, 12(5): 78. [Electronic resource]. —
Access mode:
https://chn.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2023&filena
me=ZJSR202305009&uniplatform=0VERSEA&v=K3iOuWroflEpzHJmyyxiqglLYxWcm 150ZN46VYKB50Ps
6FdEI3bNbALW5KY3MIOPb6. — Access date: 13.05.2025.



https://xueshu.baidu.com/usercenter/paper/show?paperid=1x2304h09m1t0290u7150ck03t755606&site=xueshu_se
https://xueshu.baidu.com/usercenter/paper/show?paperid=1x2304h09m1t0290u7150ck03t755606&site=xueshu_se
https://chn.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2023&filename=ZJSR202305009&uniplatform=OVERSEA&v=K3iOuWrofIEpzHJmyyxiqLYxWcm15OZN46VYKB5oPs6FdEi3bNbdLW5Ky3M9Pb6
https://chn.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2023&filename=ZJSR202305009&uniplatform=OVERSEA&v=K3iOuWrofIEpzHJmyyxiqLYxWcm15OZN46VYKB5oPs6FdEi3bNbdLW5Ky3M9Pb6
https://chn.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2023&filename=ZJSR202305009&uniplatform=OVERSEA&v=K3iOuWrofIEpzHJmyyxiqLYxWcm15OZN46VYKB5oPs6FdEi3bNbdLW5Ky3M9Pb6

XV INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 13-14.05.2025

Pharmaceutical sciences

THE STUDY OF CYTOTOXIC ACTIVITY OF SOME ALKALOID-BEARING PLANTS GROWING IN
GEORGIA

Lali Kintsurashvili

Doctor of Pharmacy, Senior Researcher, I. Kutateladze Institute of Pharmacochemistry, Tbilisi
State Medical University, Tbilisi, Georgia,

Tamar Suladze

Doctor of Pharmacy, Researcher, I. Kutateladze Institute of

Pharmacochemistry, Tbilisi State Medical University, Tbilisi, Georgia,

Nino Kachlishvili

Doctor of Biology, Researcher, I. Kutateladze Institute of

Pharmacochemistry, Tbilisi State Medical University, Tbilisi, Georgia;

Jean Legault

Doctor of Biology; Professor at Fundamental Sciences Department, Université du Québec a
Chicoutimi (Canada)

Vakhtang Mshvildadze

Doctor of Pharmacy, Senior Researcher, I. Kutateladze Institute of Pharmacochemistry, Tbilisi
State Medical University, Tbilisi, Georgia,; Professor at

Fundamental Sciences Department, Université du Québec a Chicoutimi (Canada)

Nina Vachnadze

Doctor of Chemistry, Chief Researcher, I. Kutateladze Institute of

Pharmacochemistry, Tbilisi State Medical University, Tbilisi, Georgia

Introduction. Modern comprehensive approaches used in cancer treatment are a set of
complementary strategies that affect the tumour and the patient's body at the molecular, cellular and
systemic levels. One of the promising areas in the treatment of malignant neoplasms is the use of plant-
derived chemotherapeutic drugs. Particular attention is given to alkaloids, known for their broad
spectrum of pharmacological activity, including pronounced cytotoxic and antiproliferative effects, as
well as medicinal products based on them. A deeper understanding of the molecular basis of the action
of these compounds opens up new opportunities for improving existing phyto preparations and
developing innovative medicines aimed at effective therapy of malignant tumours. [1-5].

The aim of research. The aim of our research was to study the aerial vegetative organs of the
following plants: Delphinium elisabethae N. Busch. ( Helleboraceae); Solanum nigrum L. (Solanaceae);
Sophora japonica L. (Leguminosae), V. Herbacea Waldst. et Kit. (Apocynaceae), growing in Georgia, for
the content of alkaloids and to evaluate their physiological activity.

Materials and methods. The plant material was collected during the flowering phase, collected in
Western Georgia. Air-dried raw materials were crushed. Extraction was performed by maceration in 70%
ethanol at room temperature for 48 hours, followed by filtration and evaporation to a dry residue. The
residue was treated with a 5% hydrochloric acid solution. The acidic solution was alkalised with 25%
ammonia, after which extraction was performed with chloroform. The combined chloroform fractions
were washed with distilled water to a neutral pH, dehydrated with anhydrous sodium sulphate, filtered
and evaporated to dryness.

Qualitative analysis of the isolated total sums was performed by thin-layer chromatography (TLC)
on plates (Silica gel 60 Fzsa (Merck, Germany) using the following solvent system: chloroform-methanol
(4:1; 6:1, 9:1); chloroform-benzene-ethanol 95% - ammonia 25% (40:40:10:0.2); benzene-ethylacetate-
methanol (2:2:1). For visualisation, the following detectors were used: Dragendorff’s reagent,
ammonium cerium sulfate solution in 85% orthophosphoric acid (for indole bases), in the presence of
standards. Also, identification of alkaloids was realized using 7890B GC System and 5977A Single
Quadrupole GC/MSD System (Agilent Technologies, USA).

Cytotoxic activity analysis was performed on three cell cultures: A-549 (human lung cancer
carcinoma cell culture ATCC#CCL-185); DLD-1(cell culture of the rectum adenocarcinoma - ATCC#CCL-
221); WS-1 (human dermal fibroblasts) which are received from ATCC (American Type Culture Collection
-Manasa, USA). Cancer cells were cultivated in Earle’s salt and L-glutamine growth medium. (Earle’s salts



XV INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 13-14.05.2025

content: KCl, NaCl, NaH>POs4 * H>0, D-Glucose, MgSOa4 - 7H20, CaCl> - 2H>0, NaHCOs, phenol red), then
was added 10% fetal calf serum (Hyklon, Logan, USA) vitamins (1X), penicillin (100 .U/ml) and
streptomycin (100 mkg/ml), amino acids (1X), sodium pyruvate (Mediatech Cellgro, VA). Incubation of
cells was performed at 37°C in humid atmospheric conditions CO> 5%.

Results and Discussion. Spectral analysis (GC/MS) and thin-layer chromatography (TLC) showed
the presence of diterpene alkaloids in the chemical composition of the aerial organs of D. elisabethae:
methyllycaconitine, anthranoillicoctonine, and lycoctonine. In S. nigrum - the steroidal alkaloids: solanine
and solamargine. In S. japonica, the quinolizidine alkaloid - sophorine. In V. herbacea — the indoline
alkaloids: vincarin, herbamin, vincamayin, herbadine. The indicated bases are dominant in alkaloid-
containing sums.

The cytotoxic activity was determined by inhibitory concentration 50 (ICso), which inhibits 50%
growth of cells. Daunorubicin was used as a positive reference. According to the results of in vitro
cytotoxic activity using the Resazurin and Hoechst tests with etoposite, the sums of alkaloids isolated
from the aerial parts of D. elisabethae showed moderate cytotoxic activity against A-549 cells and were
non-toxic against WS-1. The sums from S. nigrum and S. japonica demonstrated moderate activity against
all cell lines. The sum from V. herbacea showed pronounced cytotoxic activity against all cell lines
according to the Resazurin test. However, according to the Hoechst test, it showed high activity against
A-549 and DLD-1 cells, while remaining non-toxic against WS-1.

Conclusions. The alkaloid composition of the aerial parts of D. elisabethae, S. nigrum, S. japonica
and V. herbacea grown in Georgia was studied by GC/MS and TLC methods. The identified compounds
belong to the diterpenoid, steroid, quinolizidine and indole classes of alkaloids, among which the
dominant bases were identified. The obtained sums of alkaloids from the aerial parts of these plants
demonstrated different degrees of cytotoxic activity in vitro. It is noteworthy that the highest activity in
the absence of toxicity to normal cells was observed in the sums isolated from the aerial parts of V.
herbacea.
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Abstract

The purpose of the article is to study the modern youth of Kazakhstan. Evaluate values,
attitudes, and lifestyle through the study and comparison of generational theory. Based on various
sociological studies, analyze the values of the new generation. The article also examines the value
orientation and worldview of young people. It is proved that in addition to modern interests in
influencing politics and society, young people still have an interest in traditional values. The article
is intended for students and teachers of higher educational institutions, as well as for researchers.

AHHomayus

L{esib cmambu 3aK/IH04Aemcs B U3yYeHuU coBpemeHHol moiodexcu Kazaxcmarna. OueHums
UeHHOCMU, B32/110b1 U CMUJTb XU3HU Yepe3 U3y4eHue U cpasHeHue meopuu nokoseHud. Onupasce
Ha paziu4Hble CcoyuosoeuYeckue UCC/Ie00BaHUs NPOAHAAU3UPOBAMb UEHHOCMU HOBO20
noKosieHUs. Takx3e 8 cmamee paccMampusaemcs UeHHOCMHAs OpueHmayus U MupoBo33peHue
Mosi00ex. [JoKa3aHo, 4Ymo NOMUMO COBPeMeHHbIX UHMepecos BO BAUSHUU HA NOAUMUKY U
obwiecmso y Mosio0exu COXpaHsemcs uHmepec K MmpAaoduUUOHHbIM UeHHocmaM. Cmambs
npeoHasHadveHa 0719 cmyoeHmos u npenoodasameriell BbiCLUUX y4ebHbix 3aBedeHud, a makx e o/s
Hay4YHbIX pabOMHUKOB.

Keywords: Youth of Kazakhstan, Generation Z, Millennials, Pragmatism, Stability, Hybrid
identity, Digitalization, Internet, Social networks, Media consumption, Education, Employment,
Unemployment, Economic stability, Career orientations, IT professions, Startups, Housing issue,
Migration, Internal migration, Emigration, Civic engagement, Volunteerism, Online activism,
Political participation, Social justice, Intergenerational relations, Generational gap, Marriage,
Regional differences, Globalization, Self-realization, Ecology, Human rights, Individualization.
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cmabusibHocmb, KapbepHsle ycmaHosku, IT-npogeccuu, Cmapmansi, XuauuiHbil 80npoc,
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Muepayus, BHympeHHas muzpauus, Smuepayus, paxoaHckas akmuBHOCMb, BosoHmMepcmao,
OHMIalH-aKmMUuBU3M, loaumuyeckoe yyacmue, CouuasnbHas CNpaseodsIuBoOCMs,
MedxtnoKosieH4Yeckue omHoweHusi, [lokoieH4Yeckul pas3pbiB, bpak, Pea2UuoHa/IbHbIE pPaz/iuyus,
rnobanuzayus, Camopeanusayus, IKoaoeus, [pasa YenoseKka, VIHousuodyaausayus.

BsedeHue: C obpemeHuem He3asucumocmu KazaxcmaHa B8 MoJsio0exHol cpede Npoucxoosim
Pa3/iuYHble U3MeHeHUs B CAMOCO3HAHUU, MUPOBO33peHUU U obpase Hu3Hu. Mosodexsb CMaHoBUMCs
3HaYuUMesIbHbIM C/1I0eM Cpeodu HAcesieHus, NOoSBASAeMCcs pOJib B pPA3/IUYHbIX Cpepax obujecmsa.
HemanoBaxHo ommemums OmMHoweHue K mpydy, MoJ00exb CMPemMumcs K MamepuasibHoOMy
61a20COCMOSHUIO U He3aBUCUMOCMU om podumesel, Ha nepabit NiaH CMAaHoBUMCS Kapbepd. Kpome
mo2o, MoJio0exb HaduHaem Bce 6osble YBAeKAMbCA B NOJAUMuUYeckol Xu3Hbto Kazaxcmawa,
NoSIBJISFOMCS PA3/IUYHbIE OP2aHU3AUUU, OPUeHMUPOBAHHbIE HA B/IeYeHUU MOJI00exU B NOJAUMUKY. B
UesioM OCHOBHAs cheyuguka cospemeHHol Moso0excu KazaxcmaHa Xxomb U CMpemMumcs K
uHouBudyasbHocmu, el yoaemcs COXpaHamb MPAaduUUOHHbIE UEHHOCMU U b6bimb BAXCHbLIM C/10eM
obwecmasa, npuHUMas y4acmus 8 noaumu4eckol u obuecmseHHoU HU3HU.

Jlemoepaguyeckuti  u  CouyuasnbHbili KoHmekcm. B coomsemcmsuu ¢  0oguyuasbHoOU
2ocyoapcmseHHouU noumukol u 0aHHbIMU HauuoHaieHo20 dokaada «Mosodexcs Kazaxcmara — 2022 »,
BO3pAcmMHas kameaopusi "Mosodexs"” B KaszaxcmaHe 6bi1a CyuleCmseHHO pacliupeHa u menepb
oxsamsiBaem suy 8 so3pacme om 14 0o 35 nem. Smo peweHue umeem BaxcHbie NOCICOCMBUS:
yBeJsludeHue 0X8ama 20CNOIUMUKU. pacluupeHue Bo3pacmHbIX PAMOK NO3B0OJSem pacnpocmpaHums
MepbI 20CY0apCmBeHHOU MOI00excHOU NOIUMUKU (Hanpumep, Npo2paMmbl JIb20MHO20 KPeoumoBaHUs
HU/bS, 06paszoBamesibHble 2paHmMbl, NOOOEPHKA MOI00bIX CNeyUaIUCmoB U npeonpuHumamersned) Ha
bos1ee WUPOKYH 2pynny HAceneHus, BKIYAs mex, KMo yxe co30aem cembu, CMPoum Kapbepy, Ho Bce
euje Hyxdaemcsi 8 nod0epxKe Ha 3mane CMaHoBeHUs. MpU3HaHuUe usmMeHUBLIUXCS peanull: 3mo makxe
ompaxcaem 2106abHY MeHOeHUUK K YOJUHeHUro nepuoda Moaodocmu — bosiee no30Hee BCmynJieHue
B bpak, 3asepuieHue 06pa3oBaHuUs U 0OCMUXICeHUE SKOHOMUYeCKoU CaMoCmOosmesibHOCMU NO CPABHEHUIO
C NPEOLIOYULUMU NOKOSIeHUSIMU.

Ha Hayano 2022 200a 4ucieHHoCmb 3modl 2pynnbi COCMAsifna 3,7 MUJIUOHA YesoBekK, Uu
npumepHo 19% om Bce2o HaceseHus CMpPabl. [loymu NImMas 4acme HACeNeHUs — 3MO 02POMHbIU
demozpaguyeckul pecypc. Om 61azonosay4qus, o6pazoBaHus, 300poBbs U AKMUBHOCMU 3mol epynnbi
Hanpsimyro 3asucum 6ydyujee 3KoOHoMUYeckoe U coyuasnbHoe passumue Kasaxcmaxd. 9mo NoKoJsIeHuUe,
komopoe bydem onpedesniimb 061UK CmMpaHsi B8 buxcadwue decasmuiemust. Kazaxcmad, Kak u mHoaue
CMPaHbl pe2uoHa, Haxooumcs B8 ¢ase, Ko2da 0075 MO0100020 U MPYOoCcNOCOOHO20 HAacesneHus
OMHOCUMEIbHO BbICOKA. DmMo co30aem nomeHyuas 08 3KoHoMmudeckoeo pocma ("demoepagpuyeckuli
ouBudeHd"), Ho MoJIbKO Npu Yc/108uU CO30aHUS 00OCMAMOYHO20 KOJIUYECMBA Ka4YeCcmBeHHbIX paboyux
Mecm U BO3MOXCHocmed 0715 Camopeasu3ayuu Moooexu.

YmasepxcoeHue, 4mo 3ma 2pynna A89emcs "aKmuBHbIM Y4aCMHUKOM COUUAIbHBIX, KY/1bMYypPHbIX,
SKOHOMUYeCKUX U yugposbix mpaHcgpopmayul”, nodmaepxcdaemcs MHo2UMU dcnekmamu peasabHol
HU3HU: Monodex — ocHosHoU OpaliBep U NoJib3oBamesib YugpoBbix mexHoao2ul, UHmMepHemd,
coyuasnbHbix cemel, OHalH-cepsucos. OHU GopMUpPYOM LUuUdpOoBkIe mpeHOb! U pbiHKA. Mosiodbie sitodu
aKMUBHO UULym CBOE Mecmo HA pbiHKe mpyda, co30arom CMapmansi, 0CBAUBAKOM HOBbIE Npogeccuu
(ocobeHHo B8 IT, KpeamusBHbIX UHOYCMPUSIX), ABASHOMCS 3Ha4umesbHol nompebumesibckol cusiod.
Brusrom Ha KyJibmypHble meHOeHUUU, A3bIK (C/1eHs), Mody, My3biKy. Takxce NnpuBHOCSM HoBble udeu
(3ko0/102U8, NPABA Yes108eKd, UHOUBUOYA/IU3M,), U NEPEeOCMbICIEHHbIX MPAOUUUOHHbIX UeHHocmed.

PeasibHoe nosioxeHue 0es1 U HHAHChI:

pynna om 14 0o 35 nem upessbiHaliHO pazHopooHa. [pobiemer u nompebHocmu 14-nemHe2o
WKoJIbHUKGA, 20-n1emHe20 cmydeHma, 28-1emHe20 Mo100020 Cneyuasucma u 34-1emHe2o pooumesis
manonemHux odemel KApOUHA/IbHO —pasziudaromcs. 3mo co3daem Bbi308 078 pa3pabomku
YHUBEPCAIbHOU M0J1I00eX#CHOU NOIUMUKU — He0bx00uM OugpepeHuUpoBaHHbIt NOOXOO.

bonbWUHCMBO M0oJI00eM# U CMPEMUMCA B KPynHbie 20podad (Acmawxa, Anmamel, LLIbiMKeHm) 8
nouckax 0b6pazosaHus u pabomsl. 3mo co3daem 0dssieHue Ha UHGPACMPYKMypy Me2anosucos u
00HOBpEeMeHHO NPUBOOUM K OMMOKY MOI00EXU U3 Ce/IbCKOU MecmHOCMU U MAJibIX 20p0008, 20e 4acmo
He xBamaem Bo3MoxHocmed 0715 pazsumusl. Cyuiecmayrom 3Ha4yumesibHble pas/iudusi B YpOBHE HU3HU,
docmyne K KadecmseHHoMy 06pa3oB8aHuto, MeduuyuHe u pabo4yum mMecmam 0Ji1 MOI00eXU B PA3HbIX
pez2uoHax Kasaxcmaa. FOXcHble pe2uoHbl mpaduyuoHHO umerom 6osiee BbICOKYH 00/1H0 MO00020
HaceneHus. Hecmomps Ha cmamyc "akmuBHbIX y4acmHUKoB", MHo2ue Mos100ble 100U CMAiKuBaromcs ¢
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cepbesHbIMu npobaemamu: mpyoHOCmuU ¢ Mpyooycmpolcmaom (0C0beHHO NO CneuuasbHOCMU), HU3Kue
cmapmossble 3apniamel, HeA0CMYNHOCMb COOCMBEHHO20 XUJIbS, Ka4ecmBo 0bpa3oBaHusl He Bce2da
coomsemcmayem mpeboBaHUusM pbIHKA. Imu npobrembl ABASIOMCA  KAHYeBbIMU  akmopamu
couyuaabHol HANPSMeHHOCMU U B/IUSIOM HA MU2pauyuUoHHble HacmpoeHus. [laHdemus COVID-19 u
mpazudeckue sHeapckue cobbimus 2022 e2oda ("Kawmap') okaszanu 3amemHoe BUSHUE HA
MUPOBO33peHuUe U COYUAsIbHble YCMAHOBKU MOJI00@MU, YCUuIuB 3anpoc HA CNpasedsiuBoCms,
NPO3PAvYHOCMb U yHacmue 8 0buwecmBeHHOU H#U3HU, XOMS YpOBeHb NPSIMO20 NOUMUYECKO20 Y4acmus
MOX(em 0CMasambCsl HEBLICOKUM.

Takum obpasom, Odemoepaguyeckull U COUUAbHbIO KOHMeKCM Mosodexcu KazaxcmaHa
xapakmepuszyemcss 60/1blWUM NOMEHYUAIOM 3moll 2pynnbl, ee aKkmusBHOU POJbHo B MU3HU CMPAHbI
(ocobeHHo B UugppoBol cepe) u B Mo xe Bpems Haau4duem CepbesHbIX BHYMPEeHHUX pasaudul u
COYUAsIbHO-3KOHOMUYECKUX BbI30BOB, KOMOPbIe ONPedesIsom peasibHoe NOosIoxeHue 0es1 0/ MUIIUOHOB
MOJ1I00bIX KA3aXCMAaHUes.

L{eHHOCMHbIe OpueHmauuu u MupoBo33peHue

JlaHHbIU pazden ucciedo8aHus nodmBsepxodaem, Ymo, HeCMOMPS HA AKMUBHOE BKJIHOYEHUEe B
2/106asbHble  UHPOPMAUUOHHbIE U KY/JIbMYPHbIE  NOMOKU, UEHHOCMHBLIU Mup  CcoBpemeHHoU
Ka3axcmaHckol Mosio0exu B8O MHO20M COXPAHsiem MpAaoulUOHHYH) OCHOBY. MO NpPosiB/iISemcs B
uepapxuu K/ito4eBbix ¥usHeHHbIx npuopumemos. Cembs (82,5%): Smom nokazamesib He Npocmo yugpa,
OH ompaxaem e1yboKo YKOpeHeHHble KYJbmypHble HOPMbI KA3axCmAawcko2o obujecmsd, 20e
KOJIIeKMUBU3M, yBAXeHUe K cmapwum (ocobeHHo K pooumesiam) u Kpenkue poO0CmBeHHbIe CBA3U
UCMOopUYecKU U2panu u NPooOIXAOmM Uepamb 02POMHYH POJib. Ha npakmuke 3mo BbIpa}daemcs He
MOJILKO B XeaHuu co30amb CO6CMBEHHYH CemMbro (4Mmo 0CMAaemcs BAaXHbIM OPUEHMUPOM), HO U B
cusbHoU 3aBUCUMOCMU  (puHaHcoBoU, XUAUuUWHOU, MOpaabHOU) om pooumesbCckold Cembl, 4Ymo
noomaepx0aemcs BbICOKUM NPOUEHMOM MOJI00eX U, NpoXcusarowed ¢ pooumessamu. Imo cozoaem Kak
MOWHYHO cUCMEMY NOO0EPHCKU, MAK U onpedesieHHble pamMKu, UH020a BCMynarouue 8 NpoMuUBopeYue ¢
UHOUBUQYA/TbHBIMU CMPEeMICHUSIMU K He3aBUCUMOCMU, BbI6OPY NAPpMHePA u/iu KapbepHoU mpaeKkmopuu.
Habsirodaemcs make nocmeneHHas mpaHchopmauus 832719008 Ha 2eHOepHbIe Posiu BHYMPU CembU,
0cobeHHo B 20po0cKoU cpede, Xxoms MpaduUUOHHbIe MOOesIU BCe el CUJIbHBbI.

300posbe (45,6%): Bmopoe mecmo 3mol ueHHocmu Moxem bbimb CBA3AHO KAk ¢ obuwel
2yMaHucmuyeckol meHoeHyuel BHUMAHUS K Ka4eCmBy XU3HU, MAaK U ¢ KOHKPemHbIMU ¢akmopamu:
nocnedcmsusamu naHoemuu COVID-19, nosbiwieHuem 0CB8e00MIEHHOCMU O BAXHOCMU 300p0BO20
obpaza xusHu (30XK), a makxie, BO3IMOMCHO, C Cywecmayrowumu npobiemamu B8 cucmeme
30pABOOXPAHeHUSs, 3aCMAasIftOWUMU UeHUMb 300pOBbLE BbiULe.

3aboma o 300poskbe NPoABSemcs 8 poCmMe NONYJISPHOCMU GumHecd, npasuibHo20 NUMAHUS
(ocobeHHo cpedu 20podcKol MOI00EXHU), HO OOHOBPEMEHHO CyuecmByom npobiembl ¢ 00CMYNHOCMbHO
KayecmseHHoU MeouuyuHCKol NoMowju (0CObeHHO B peauoHax) u HeodoCMAamoYHbIM BHUMAHUEM K
MeHMasnbHoMy 300p0BbH, KOMOPOoe BCe ele CMueMamu3upoBaHo 8 obuecmse.

Jpyrcba (23,1%): Tpembe mecmo Opyx#bbl NodYyepkuBaem BAXHOCMb 20PU3OHMASIbHbIX
couuanbHbix cssazell. B ycnosusx, 20e poOCmBeHHbIe CBA3U OYeHb CUJIbHbI, OpyX#ba 4acmo BbINOJIHAem
KOMNIeMeHMApHYr0 (QYHKUU — 3mMOo NpOoCMpaHcmso 018 bosee cBobo0HO20 0buwieHus, 0bmeHa
MHEeHUSIMU, B3aUMONOMOWU BHE cemMelHbix uepapxudl. Jipyxeckue cemu make ueparom BaxcHyro posib
B COYUANU3AUUU, NOUCKE UHGBOPMAUUU U 0axce KapbepHom npodBux@ceHuU ("HemBopKuH2").

ViccnedosaHue ommeyaem, 4Ymo MamepudsibHble UeHHOCMU He ABASMCA npeobnadarouiumu,
ycmynasi Mecmo CmpemsieHuro K cmabusibHOCmU U yBepeHHocmu B8 6ydyuwiem. Imo BaxHbIl HHOAHC.
Omcymcmsue 0oMuHUpOBaHus "mamepuanusma” He o3Hadaem ackemusm. CKopee, 3mo ompaicaem
npazmamuyHbiti NOOX00. MOJIO0EX(b CMPEeMUMCs He CMOJIbKO K POCKOWU, CKOJIbKO K 6a3080U
3KoHomuYeckol 6ezonacHocmu — cmabusibHol pabome, BO3MOXHOCMU NJIAMUMb NO CYemam, UmMems
cobcmBeHHoe xusbe (4acmo 4Yepes 20cnpo2pammsi). "CmabusibHocmb" B MeKyuwux yc1o8usSX 4acmo
accoyuupyemcs ¢ pabomol B 20CCeKmope Uau KPYnHbIX HAUUOHAJIbHbIX KOMNAHUSX, YMO MOoXem
2080pumsb 06 onpedesieHHoU cmeneHu Henpusimus pUCKA U HeYBepeHHOCMU B BO3MOXCHOCMSIX YACMHO20
cekmopa wiu cobcmseHHo20 busHeca, HeCMomps HA POCM UHMepPeca K CMapmandanm.

3apukcuposarHbil 3Ko0HoMuUYeckul onmumusm (54% noaoxcumesnbHO OUeHUBArOM 3KOHOMUKY
CMpaxHbl) makxe mpebyem uHmMepnpemauyuu: 3Smom ONMUMU3M Moxem bbimb CBA3AH C
20cyo0apcmBaeHHoU pumopuKod, IUYHbIMU HA0eXO0aMU Ha y/1y4weHue cCumyayuu uiu cpasHeHuem ¢ bosee
C/IOMCHBIMU Nepuodamu 8 npouwsioM. OOHAKO OH Cyulecmsyem HA (POoHe peasibHbIX IKOHOMUYECKUX
mpyoHocmed, uHdaauuu u npobiem ¢ mpyooycmpolcmBoM, 0 KOMOPbIX 20BOPUMCS B Opy2ux pazoesiax
UCC/Ie00BAHUS. BO3MOXCHO, ONMUMU3M HOCUM CKOpee 0ekaapamusHbid uiu adanmusHbIt Xxapakmep,
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ub0 e Cu/IbHO BApbUPYemMcs B8 3aBUCUMOCMU OM Pe2UOHd NPOXCUBAHUS, COYUAIbHO20 CJI0S U JIUYHO20
0NbIMAa MoJ100020 Yes108eKd.

B uesioM, MUpOBO33peHuUe MOJI00eXU ONUCLIBABMCS] KaK Co4emaHue npazmamusma ¢ opyeumu
1eMeHmamu, MaxkuMu Kak CcmpemsieHue K CcamMopeanusayuu, JauyHod cBobode, ycnexy 4epes
cobcmBeHHble ycusus, MmoJiepaHMHOCMb. IMO K/IH04YeBoe HANPSIHEHUe CoBpemMeHHOU Ka3axcmaHCcKou
MOJ1I00eXU — KaK COBMeCMUMb YBAXeHUe K MPadulusaM U OXUOAHUSIM obujecmaa (0cobeHHO ceMbu) ¢
UHOUBUOYAJIbHBIMU  HEIAHUSMU, 2/106a/IbHbIMU  MPeHOamu U CmpemsieHuem K csobode Bbibopa?
lpazmamusm npossasemca B Bbibope "noHSMHbIX" npogeccul, noucke cmabuibHOCMU, HO
00HOBpPEeMeHHO pacmem 3anpoc HA CAMOBbIpaXceHue, 2ubkul epagpuk, pabomy "co cmbicsiom”,
TonepaHmMHOCMb 0eK/1apupyemcs, HO HA NPAKMUKe Moxem bbimb 02paHuyeHHol B OMHOWEeHUU
HEeKOmMOpbIX COUUA/IbHbIX 2pYNN UJAU  HenpuBblYHbIX 00pA308 MU3HU. MupoBo33peHue akmuBHO
dopmupyemcs nod siusiHuem coycemed, Y4mMo MoXem NpUBOOUMb KAK K PACWUPEHUHD KPy2030pd, Mak
U K UGHHOCMHbIM KOHGIUKMAM C OKPYHeHUEM.

Takum 0bpazom, UeHHOCMHbIUI NOPMPem KazaxcCmaHckol MoJIo0ex U C/IoxeH: oH 6azupyemcs Ha
NPOYHOM pyHOameHme cemeliHbiXx U MpPAaduyUuoOHHbIX YCMAHOBOK, HO AKMUBHO Bbupaem B8 cebs
/1emMeHmal 2n0b6aabHOU Ky/lbmypbl, NPASMamu3mMa U UHOUBUOYyau3Md. PeadsibHOe NoJoxceHue oes
Xapakmepuszyemcsi NOCMOSIHHbIM NOUCKOM 6anaHca U paspeuleHuem BHYMPeHHUX npomusopequli
Mex#0y 3MumMU NOJIFOCAMU B YC/TOBUSIX KOHKPeMHbIX COUUA/IbHO-2KOHOMUYECKUX peaiuli Kazaxcmada.

Ljugpposasg AkmusHocmb u MeduanompebieHue.

Smom pazden ucciedoBaHus noodyepkusaem  (eHOMeHAsbHYH  CmeneHb  UHme2payuu
Kasaxcmackol moJiooexcu 8 Uugdposyro cpedy, Ymo desiaem ee No-HAacmosuwiemy nokoaeHuem "digital
natives”. Knro4esble nokasamenu — 96,2% Moso0exu A87910Mcs NoJIb30BAMeIIMU UHMepHema, u 8
CpedHeM OHU NpoBoOSM OH/IAUH 5-6 yacos B8 O0eHb — cBUdemesbCmBYM 0 MOM, YMOo uugposoe
NPOCMPAHCMBO CMAao Heombemaemol, a 019 MHO2UX U OCHOBHOU, cpedol 0718 HU3HU, 0bUieHus,
pabomsl u camopeasnusayuu. Takol BbICOKUU NPOUEHM NPOHUKHOBEHUS UHMepHema 2080pum o NoYmu
YHUBepcaabHoM docmyne, no KpadHel mMepe, B KOJUYECMBEHHOM BbIPAXeHUU. Mo pe3y/ibmam Kak
2/106a/1bHbIX MEeXHOI02UYeCKUX MPeHOo8, MAK U 20CY0dpCMBEHHbIX NPO2PAMM No Uugdposu3auuU.5-6
yacoB B 0eHb — 3MO CYW,eCMBEeHHAs YaCMb AKMUBHO20 BPeMeHU CYMOK. IMOo 03Hayaem, 4Ymo MHo2ue
couuasbHble, 0bpazosamesibHbie U 00CY208ble NPAKMUKU NepeHeceHbl uau 0ybupytomcs 8 OHadHe.
Smo Bpems uHBeCMUpyemcss 8 NOCMpoeHuUe U NOO0epMaHue CoyuasbHbiX cBs3ed, nompebreHue
UHgopmMauuu, passiedeHus, oby4eHue u sce yauie — 8 pabomy usiu Noopabomky.

JlomuHupyrowum ycmpolcmsom 0/ Bbixodd B cemb fBssemcs cmapmaeoH. "Mobile First”
noKosieHue: 3mo onpedesisem gopmamsl nompebsigemozo KoHmeHma (kopomkue 8udeo, BU3YdsIbHAS
UHgopMauus, mekcmal, adanmupoBaHHbIe 018 HebObWUX 3KPAaHoB) U cnocobkl B3aumodedcmsus ¢
yeayeamu  (npunoxceHus, MobusibHbId OaHKUHe, OH/IAUH-3aKasbl). Xu3Hb 6YKBa/ibHO Haxooumcs "B
kapmare". Cpedu Haubosnee nonyaspHbix naameopm Bbidensomcsa Instagram, TikTok, Telegram u
YouTube, 8 mo B8pems kak nonysiisgpHocms VVKontakte cHusunace.

Bbibop nnameopm ompaxcaem enobasbHble mpeHobl: Instagram — 019 Bu3yadsibHoU
camonpeseHmauuu U C/eeHUs 3d XU3HbK Opyeux (BKaroyas uHgroeHcepos), TikTok — ons
nompebieHus U CO30aHUs KOPOMKUX pazsiaekamesibHbIx 8uoeo; Telegram — Kak 0CHOBHOU MecceHoxcep
u Bce bosiee Bax3cHbIl UCMOYHUK HoBOCMeU U UHpOopMayuu Yepes KaHasbl; YouTube — 05 6os1ee 0/1uHHO20
BUOEOKOHMEHMA (passekamesibHo20, 06pa308amesbHO20, My3bIKaA/IbHO20).

OHMAlH-aKMUBHOCMU MOJI00eXU Ype3BbI4aliHO pa3zHO0bpasHbI: obuleHue, pazsaedeHus (My3biKda,
Budeo), nouck uHgpopmauuu, obpazosaHue, oHAalH-NOKYNKU, pUHaHCOBbIe onepayuu. L{ugpposas cpeda
NPOHU3bIBAGM NPAKMUYECKU BCE CPepbl HU3HU, CMUPAs Yemkue 2paHuubl Mexcoy oHAalH u ogialH
peasibHocmAamMuU. B meduanompebieHuu Habrodaemcsa cosu2 om mpaduyuoHHbIX CMW K couuasbHbIM
CemsM U MeCcceHOMepam Kak OCHOBHbIM UCMOYHUKAM UHgopmayuu. [lpu 3mom ommeyaemcs
OMHOCUMEJIbHO BbICOKUU YpoBeHb 00Bepus K HAUUOHAJIbHbIM HOBOCMHbLIM pecypcam (39,1%) no
CPABHEHU C 3apybexcHbIMU U pOCM NONYJISPHOCMU KA3ax083bI4YHbIX pecypcos (33,3 % npednoyumarom
ux).

Monodexb popmupyem CBOK KApMUHY MUPA BO MHO20M HA OCHOBE UHGOopMayuu u3 coycemed u
Telegram-kaHasos, 4Ymo nNOBbILAECM PUCKU CMOJKHOBEHUS C ¢eldkamu, nponazaHood u mpebyem
PA3BUMBbIX HABBIKOB KPUMUYECKO20 MbIUICHUS. POCM KAd3ax0Si3bI4HO20 KOHMEHma — BaM(HbIl
no3umusHbIl mpeHO 019 passumusi f3blka U HAYUOHAsbHOU UOeHMUYHOCMU B UUpdpPOBOM
npocmpaHcmae.

Hecmompsi Ha Bbicokul obujuli NpoUeHmM NPOHUKHOBEHUS, Cyujecmayem 3Ha4umesibHbIt paspbi8
B Kavyecmse 0ocmyna K UHMepHemy (CKOpocms, CmMabusibHOCMb, CMOUMOCMb) Me0y KPYnHbIMU
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20po0amu U CeibCKol MeCcmHOCMbIO WU MAsbiMUu 20p00amMu (BKJIHOYAS, HAanpumep, MHo2ue patoHbl
BocmoyHo-KazaxcmaHckol obnacmu). 9mo co3daem HepaseHcmBso B0o3ModcHocmel B8 docmyne K
OHnaliH-0o6pazosaHuto, yoaneHHoU pabome, 20CYyC/1yeam. BbICOKas akmUBHOCMb He Bce20a 03Ha4Yaem
BbICOKUU YpoBeHb Kpumu4eckol uugposol epamomHocmu. Mosiodexs moxem bbimb ya38uma 01
OH/IAUH-MOWEeHHUYeCmBa, KubepbyiiuHea, 0e3uHpopmauuu. HasbIKu NPoBepKu  UHGopmayuu,
noHUMarus pabomsi an2opummos, obecneqyeHusi KubepbesonacHocmu mpebyrom UesneHanpasseHHo2o
paszsumus. JleHmsl Hosocmel u pekomeHoayul popmupyromcs an20pUmmamu NJIam@opmM, 4mo Moxem
npusodumb K C030aHur0 "uHopmauyuoHHbIX ny3bipeld” (echo chambers), oepaHuyusas docmyn K
a/IbMEepPHAMUBHBLIM ~ MOYKAM  3peHUss U NOMEeHUUd/IbHO  NOJIAPU3YS  MHeHUs.  VIHmeHCUuBHoe
ucnoJsib308aHue coucemel CBA3AHO C PUCKAMU OJI1 MEHMAasbHo20 300POBbS. CUHOPOM YNyujeHHoU
BbI1200bI (FOMQO), 3aBucumocms, Npobsiembl CO CHOM, BJIUSHUE HA CAMOOUEHKY U3-3a COUUQIbHO20
cpasHeHus (ocobeHHo 8 Instagram).

Bbicokas yugposas akmuBHOCMb HaceseHus oeaaem UHMEPHem-npoCMPAaHcmMBo 0bbeKkmom
NPUCMA/IbHO20 BHUMAHUS CO CMOPOHbI 20CY0apcmBa 8 BONPOCAX pe2y/IupOBAHUS, KOHMPOJIS KOHMeHmMa
u obecneyeHus HAUUOHAIbHOU 6e30NacHOCMU, YMo MAakxce BJI9emcs 4acmbko PedsibHO20 NOJIOHEHUS
odes.

B umoee, yugposas akmusHOCMb — 3MO He NPOCMO O00HAd U3 Xapdakmepucmuk, a
¢yHOameHmanbHas ocHoBa 06paza MU3HU COBPemMeHHOU Ka3axCmaHCcKoU Mos00excu. PeasbHas
cumyayus C/10xHee NPOCMbIX UUGP U BKIOYAeM B cebsi KaK 02POMHbIe BO3IMOXCHOCMU 0J1S pa3BUMUS U
camopeanu3ayuu, mak U cepbe3sHble BbI308bl, CBS3AHHbIE C HEPABEHCMBOM 00CMyNd, He0bX00UMOCMbHO
Pa3BUMUS KPUMUYECKUX HaBbIKOB U NOMEeHYUA/IbHbIMU PUCKaMU 4ugpoBol cpedsbi.

[paxcoaHckas u lMoaumuyeckas AKMmUBHOCMb.

ViccnedosaHue BbiSiBSem NAPAOOKCA/IbHYK KAPMUHY 2PaOaHCKOU No3uyuu cospemeHHol
KasaxcmaHckol mosoodexcu. C 00HOU CMOPOHbI, UKCUPYEMCS 3aMemHo HU3KUU YpoBeHb UHmepeca K
popmanbHold nosumuke: aub 11,4% Mon00bix 100el akmuBHO UHMEPECyromCs o, d NOYMU NOJI0BUHA
(48%) OdemoHcmpupyem omcymcmBue UHMepecd, Ymo Huxe nokaszamesel, Hanpumep, B CMPAHax
banmuu. 3mom HU3KuUl UHMepec MOXCHO ObBbACHUMbL KOMNJIeKCOM (HAKmopoB: UCMOPUYECKUM
Hacneouem, 02pPaHU4YeHHOCMbIO PeasibHbIX 0eMOKPAMUYECKUX MexaHU3MOB B8 NPOUI/IOM, BO3MOMCHbLIM
PA304apoBAHUEM B CYWeCMBYWUX NOAUMUYECKUX UHCMumymax (napmusx, Bbibopax), Komopsble
yacmo BOCNPUHUMANOMCA KaK He3gppekmusHbie uiu HedoCmamo4yHo npedcmasumesibHble. Takxie
CUJIbHA OPUeHMAYUs Ha pewieHue JIUYHbIX, B NepBYH 04epedb SIKOHOMUYECKUX, Npobsiem.

C Opyeol CMOPOHbI, UCC/Ie00BAHUE YKA3bIBAEM HA 3HAYUMEsbHbIU POCM  COUUATbHOU
CO3HamesIbHOCMU U UHMepeca K BONPOCAM CNPABedIuUBOCMU, OCOOEHHO NOC/Ie Pe30HAHCHbIX CObbImull
8 cmpare (no scell BUOUMOCMU, UMeromcs 8 BUdYy SHBapckue cobbimus 2022 200a).

3mo csudemesibcmByem 0 mom, Ymo anamus K popmMasbHoU NOUMUKE He 03Ha4aem NOJIHO20
OMCymcmBusl  2paxco0aHckod no3uyuu. Mosodexs Yymko peadzupyem HA HecnpaseodauBoCcms,
HapyweHus npas, couuasabHbie npobnembl. Cobbimus 2022 2o0a 0OedcmBumesibHO CMaau
Kamasauzamopom OJI MHO2UX, NOBbLICUB 3ANPOC HA NOOOMYEmHOCMb BAACMU, NPO3PAYHOCMb U
nepemeHsbl. [lpednoymeHus B8 Gopmax yyacmus CMewaromcs om mpAaoduUUOHHBIX NOAUMUYECKUX
MexaHu3MoB K 6os1ee JI0KA/IbHbIM, KOHKPemHbIM U 3a4aCmyto HegopmMasibHbIM 0elcmBUSIM.

AKmuBHoe y4acmue 8 006p0B0/IbYECKUX UHUYUamMuBax, 671a20mseopumesibHbix cbopax, npoekmax
no ysy4qweHuro 20podckol cpedsbl. Kcnosb30BaHUe CouudsibHbIX cemel 0/ BbIpAX(eHUs MHeHUS,
obcyxdeHuUa npobiem, opeaHuzayuu nemuyud, pacnpocmpaHeHus uHgopmayuu. OHAalH-NAaM@GopMbl
cmaHosamcsa Kawo4esol apeHol 018 obujecmseHHoU OucKyccuu. [0moBHOCMbL Y4acmBoBAMb B
peuwleHuU KOHKpemHbix npobsiem cBoe20 paloHa, 20po0dd, coobujecmaa, 20e pesysibmam 6os1ee ouymum.
O0HOBpeMeHHO —pacmem CKenmuuyu3M NO  OMHOWEHU) K  MPAaouyUOHHbIM — NOJUMUYECKUM
UHCMUMYMam, Mmakum Kak nosaumu4yeckue napmuu U 3/1eKmopalsibHble NPoyecchl. Smom cKenmuyusm
nooNUMbIBAGMCH KAK NPOWLIbIM ONbIMOM, MAK U MeKYWwUuM BOCNPUSMUEM NOJIUMUYecKol cucmemel
Kak HedocmamoyYyHo OMKPbIMOU U/U KOHKYpeHMHoU. Moiodexs 4yacmo He Buoum B CYu,ecmBYHULUX
napmusix peasbHo20 OMPAaMeHus CBOUX UHMEepecoB. Bax(HbIM mpeHOOM SBJSemcs passumue
KPUMUYECK020 MbIWIHUS] U CMpemieHue UCKamb ajbMepHamuBHble UCMOYHUKU UHGopmauuu, He
02PAHUYUBAACH OPUUUAbHBIMU KAHAAamu. JJocmyn K uHmepHemy u 2/106a1bHbIM UHGOPMAUUOHHBIM
Nnomokam cnocobcmayem popmMupoBaHuro bosee He3asucuMbix 832/1008. Mo1o0kie 100U CpaBHUBArOM,
aHanusupyrom, obcyx#oarom UHPOPMAyUO B COUCEMSX U MeCcceHowepax, 4Ymo YC/ioxHsaem O0Jis
20cyoapcmaa 3aoayy KoHmposs Hao UHGOPMAUUOHHBIM NOJIEM, HO U NOBbILIAEM PUCKU 0e3uHdopmMayuu.

flampuomusm Yy MOJI00exU COXPAHSemCs HA BbICOKOM YpOBHE, HO HOCUM NPAesMamuyHbil
xapakmep: 10608b K CMpaHe CBS3bIBAGMCS C KAYeCMBOM X(U3HU, Hanuduem Bo3MoxcHocmel 0/is
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camopeauzayuu, coyuanbHol cnpasedauBoCMbIo U YBAXEHUEM NPAB 2pax}odH. Imo o3Hayaem, 4mo
JI05/IbHOCMb He S8J15emcs 6e3yc108Hol. 3anpoch K 20Cy0apCmay BbICOKU, U NAMPUOMUYecKue 4yBCcmaa
HanpsiMyro 3aBUCSM OM MO20, HACKOJbKO CMpaHa obecneqyusaem CBOUM MOJIOObIM 2PaMOaHaM
00CMOUHbIe YC/I0BUS HU3HU U NEPCNeKMUBBbI.

Hu3kasi @$opmanbHas akmuBHOCMb MOXem CKPbIBAMb 3HAYUME/bHbIU nomeHyuadss 0Js
MobuNU3AUUU BOKPY2 KOHKPEMHbIX OCMPbIX NpobriemM (3K0/I02U4eCKUX, COUUAbHbIX, IKOHOMUYECKUX),
KaK NOKazbiBarom omaoesibHbie NPOMeECMb! UIU 0bUeCmBeHHbIe KaMNAHUU.

Hesb3a cbpackiBams Co CY4emoB 0NACeHUs Neped BO3MOMCHBLIMU He2amUBHbIMU NOC/IE0CMBUAMU
3a OMKPbIMOe BbIpaXeHUe NPOMeCMHbIX HACMPOeHUU U/lu y4acmue B8 HeCaHKUUOHUPOBAHHbIX aKUUSIX,
ocobeHHO nocne cobbimul 2022 200a. 3mo Moxem cMewams akmusHocmb 8 bosee "6esonacHsie”
HUWU (BoJI0HMEPCMBO, OHAAUH-OUCKYCCUU). BaxcHyro posib B KAHA/IU3AUUU 2PAXCOAHCKOU akmuBHOCMU
ueparom  HenpasumesbCMBEHHbIE 0P2aHU3AYUU U HEedOPMAsibHblIe 2paXcOaHCKUe UHUYUUAmMuUBhl,
pabomaroujue No KOHKPemMHbIM HAnpasnaeHusm (3konoe2uss 8 Ycmb-KameHoeopcke u BKO u3z-3a
NpOMbILLLIeHHOU CneyuguKu, 06pasosaHue, NPAasa XeHUWUH, 20p00CKUe NPOEKMb! U M.0.).

3HaqumesnbHaa 4acms "NOUMUYECK020" NPOUCXO0UM B8 HEePOPMAsbHbIX OHIAUH-0OCYHOCHUSIX,
Komopsble He Bce20a BUOHbI B 0pUUUAIbHOU CMAmMUCMUKE, HO popMUpyom 06WecmBeHHoe MHeHUe.

B uesiom, 2paxo0aHckoe y4acmue KazaxcmaHckold mosiodexcu npedcmassisem cobol CI0XHYH
KapmuHy: opmManabHaa NoUMuUYeckas BOBEYEHHOCMb HU3KAd, HO Habsrodaemcs pocm couudsibHoU
CO3HamMeIbHOCMU, KPUMUYECK020 MbIW/IeHUS U 20MOBHOCMU 0elcmBoBAMb Yepe3 HempaoulUOHHbIE,
yacmo  JIOKA/IbHble  U/U  UU®POBbIE  KAHAJbl, 0CObEeHHO Ko20d 3ampad2uBaromcs BONPOCHI
CNpaseodIuUBOCMU U KA4eCmBa HU3HU.

ObpazosaHue u KapbepHble Tpaekmopuu.

ViccnedosaHue Nokasbisaem, 4Ymo 00pa3oBaHue CoXpaHsem BbICOKYH UEHHOCMb B 2/1a3ax
kasaxcmanckol mosodexcu. OHO BOCNPUHUMAGMCS KAk BAX(HbIU coyuanbHbil augpm, pecypc 0nd
0oCMUX@CeHUs] ycnexa U @UHAHCOBOU He3aBUCUMOCMU, d MAKMe Yacmo SABASemcs 3HA4YUMbIM
3/1eMeHMOM CouUA/IbHO20 NPECMUXCA U ONPABOAHUEM OxcudaHul pooumesied. Sma BbiCOKAsS UEHHOCMb
ounsomMa cyuiecmayem Ha poHe pacnpocmpaHeHHol KpUmUKU Kavecmsa 0bpazosaHus. Moaoosie irodu
u pabomodamenu 4acmo OmMeqarom, 4Ymo y4ebHbie NpocpaMMbl  ObIBArOM  YCMAPEesUIUMU,
OMOPBAHHBIMU OM NPAKMUKU, d Cam 06pazoBamesibHbIl NPOYECc Moxem cmpadams om Gopmaausma
UJIU KOPPYNUUOHHbIX NPOoABIeHUU. Mo npusooum K cumyayuu "uHgaayuu ouniomoB”, Koeda Haauyue
doKyMeHmMa o BbicwemM 06pa3oBaHuUu camMo no cebe e He 2apaHmupyem Hu 3HaHul, Hu
mpydoycmpolicmaa. bosbwoe 3HavyeHue npuobpemaem penymauusi KOHKpemHo20 By3ad (CMOoJsUuYHbIe
UU  CNeyuaau3upoBaHHble YHUBepcUmemsl, KAk nNpasusio, KOMUPYHOMCS BbiWe Pe2uoHAsbHbIX) U
Hanu4ue y BbiNYCKHUKA BOCMPebOoBAHHbIX NPAKMUYECKUX HABLIKOB.

Cywecmsyem 3Ha4YumMesbHbIU pa3pbis Mexoy nosydYeHHol CneyuasbHOCMb U PedsibHbIM
Mecmom pabomel; UCCIe00BaHUe yKkasbieaem, 4mo 22% mMosi00bix todeld pabomarom He no npogeccudl.

[TpuUYUHbI 3Mo20 MHO2006PpA3HbI:

Hecoomsemcmaue pbIHKY mpyoa: Koiu4ecmBo BbINYCKHUKOB NO HEKOMOPbIM CNeyuadnbHOCMsmM
MOXem NpeBbILamb peasibHyro NOMPebHOCMb PbIHKA, B MO BPeMs KAk B8 0pyeux cepax Habirodaemcs
deguyum Kaopos.

KayecmBo nod2omoBKu: BbinyCKHUKU Mo2ym He obiadams docmamoyHol Kaaaugukauyued o5
pabomai NO cNeyuaIbHOCMU.

Yenosus mpyoa: Huskue 3apniamsi WU HenpusiekamesibHble YCa08us mpyoda 8 HeKomopbix
ompacssx (ocobeHHo B brooxemHol cgepe, Kyoa 4acmo pacnpedesisromcs BbINYCKHUKU NO 2pAHMAm)
3acmassisgom uckams pabomy B opyaux, 6oJiee BbICOKOONIAYUBACMbIX UJIU NEPCNEKMUBHbIX CEKMOPAX.

Omcymcmsue KapbepHo2o euda: Hedocmamok npogopueHmayuu 8 WKoIAax u 8y3ax npusooum K
MOoMy, Ymo BbIBOP CNeyuasbHOCMU He Bce20d 0CO3HAHHBIU.

"Azawkuzm” (Henomusm): MIHo20a pewarouwum ¢akmopom npu mpyooycmpolcmae CmaHoBImcs
He OunJioM U HABLIKU, @ Haau4ue csf3el, Ymo BbiHyx0aem uckams pabomy mam, "Kyda cmoesiu
ycmpoums”.

B cB53u ¢ 3mum pacmem 3anpoc Ha npakmuyeckue Hasbiku (“hard skills") u ocobeHHo "2ubkue
Hasbiku" ("soft skills") — ymeHue kommyHuuuposams, pabomams B KomaHoe, peuiams npobriemsi,
Kpumuyecku MbIC/IUMb, aoanmuposamscs. Mosodexs u pabomodamesiu NOHUMAarom, Ymo 8 bbicmpo
MEHSIIOUWeMCS]  MUupe  KOHKDEemMHbIe 3HAHUS ~Mo2ym ycmapesams, d BOM YMeHue Yy4UumbCs,
adanmuposamsca U B83aumMooelicmaosams € JiH0ObMU CMAHOBUMCS  KJIOYEBbIM  KOHKYPeHMHbIM
npeumywecmsom. Habarooaemcs pocm nonysISPHOCMU OH/AUH-KYPCOB, MPeHUH208, MACMep-K/1accos,
Komopble N0380/15+0m 6bICMPO NOYYUMb KOHKPEMHbIe NPUKIAOHbIE HABbIKU.
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Habnrodaemcsa pocm npecmuxa HoBbix npogeccud, ocobeHHo B cgpepax IT, SMM, mapkemurea, a
Makxe uHmepeca K npeonpuHUMamesibCmay U Cmapmanam. Imu cgepbl NPUBIEKAOM MOJI00eX (kb
BO3MOMCHOCMbIO ~ BbICOKUX —3dpabomkos, eUbKUM  epagukom, MeHbweld 3dBUCUMOCMbIO  Om
MPAaoUYUOHHbIX uepapxud, BO3IMOXCHOCMBbH yoaieHHoU paboms! U coomsemcmauem ux "yugpossim”
Hasblkam. QOHAKo U 30ecb Cyulecmayem BbICOKAs KOHKYpeHuus, mpebyemcss NOCMOSHHOE
camooby4eHue, a paboma 4acmo HOCUM NPOeKMHbIU, HecmabusibHbIG xapakmep (¢puniaHc, eue-
SKOHOMUKG), 6e3 2apaHmul U COUuUaIbHbIX NAKeMOB, NPUBLIYHbIX OJI8 MPAOUUUOHHOU 3aHAMOCMU.
MHo2ue cmydeHmb! Ha4uHarom pabomams B 3MUX Cpepax euwje BO Bpems y4ebbl, 4acmo u3-3a
¢uHaHcosol Heobxodumocmu. Hecmomps Ha MpPYyOHOCMU, YaCmb MOJI00eXU COXPaHsem ONMUMU3M
OMHOCUMEIbHO CBOUX KAPbEPHbIX nepcnekmus (33% sepsam, Yymo sie2ko Hatdym pabomy nocse sy3d,).
Smom onmumusm Moxem bbimb CBA3AH C HHOWECKOU CaMOyBepeHHOCMbH), HA0exoamu Ha
20CNPO2PAMMbI NOOOEPHCKU UU HEAOCMAMOYHbIM NOHUMAHUEM pedsibHOU KOHKYPeHUUU Ha pbiHKe
mpyoa. [1asHbIM e BbI30BOM U UCMOYHUKOM becnokolcmaa 018 60/1bWuUHCMBa Moa00biX srooed
ocmaromcss  npobsiembl  mpyooycmpolcmaa U obecneyeHue 3KOHoMuYeckol —cmabusibHOCMU.
Cywecmayem 60/1bwol paspbiB B8 BOIMOMCHOCMSAX MeXQy MO00EH(bIO U3 KPYNHbIX 20p0008 (AcmaHa,
Anmamel) u peauoHos (Bkarodas BKO), ede Halmu KBaaupuuupoBAHHYO U XOPOWO ONJ1a4usaemyro
pabomy 3HaA4UMEsIbLHO CJIOXHee, YmMo NOoONUMbLIBAEM BHYMPEeHHHoK mMu2pauyuro ("ymeyky mo3zeos” u3
pe2UOHOB).

B uenom, cgepa obpaszosaHus u Kapbepbl 0718 Moo0exu Kasaxcmada nosiHa npomusopequd.
06pazoBaHue BbICOKO UeHUMCS, HO e20 Ka4eCma0 4acmo N00Bep2aemcs COMHEHUH), OUNJIOM BAX(EH, HO
He eapaHmupyem ycnexa, pacmem UHmMepec K HOBbIM NPOGeccusM, HO CmMabusibHOCMb OCMaemcs
KJIH04eBbIM  3anpOoCoM, Cyuwecmayem ONMUMU3M, HO OH cocedcmayem C mpeso2ol o b6ydyujem
mpydoycmpolicmae B YCA0BUSIX PeasibHbIX SKOHOMUYECKUX BbI30BOB U PE2UOHAIbHO20 HepAaBeHCMAA.

MuzpayuoHHbie HacmpoeHus.

ViccnedosaHue NOKA3bIBAGM  YMEpeHHbIU  YpOBeHb  3MUSPAUUOHHBIX —HACmpoeHul cpedu
KasaxcmaHckold — Mosi00exl. bosbWuHCMBO Mos100bix 0deld  (okono 60%) npednoyumarom
0CMasamaCa Xums U pabomams 8 Kazaxcmase. [Ipu 3mom xenaHue yexams U3 CMPaHbl BbIpAXaem
NpUMepPHO Yemsepmb pecnoHOeHmos (26,7%,). Takoe coomHouleHue 2080pum O MOM, YMo, HeCMOMPS
Ha cywecmsyroujue npobsiemsl U NpUBIeKAmMebHOCMb 3apybex HbIX CMpPaH, 60bUUHCMBO MOI00exU
BCe e cBa3bisaem caoe bydyuiee ¢ KasaxcmaHom. @akmopsbl, yOepxcuBarouue Ux, BKI0Yarom CuslbHble
cemeliHble Y3bl, 4yBCMBO NAMPUOMU3MA (XOMA U NPAeMAMU4YHO20), HAJUYuUe coyudanbHbiX csszel,
Komgopm npusbI4HOU Cpedbl, a Makx3e Hadexobl Ha NO3UMUBHbIE U3MeHeHUs] B CMpaHe. 3Ha4yumesibHas
00/11 NPEONOYUMArOLUX OCMAMbBCS — 3MO BAXCHbIU pecypc cmabusibHOCMU U pa3suMuUsi CMpaHsbl. Tem
He meHee, 26,7 % — 3mo CyuwecmaeHHas uugpa, npeocmasiaowds NOMeHUUAIbHYR "ymedKy Mo32o8" u
akmusHoU Yacmu HacesieHus. Ima 2pynnd, Kak npasuso, BKI4Yaem ambuyuosHblx, 06pazoBaHHbIX U
MOob6UIbHBIX MOI0ObIX Jit00ed, YbU MOMUBLI U NJIAHbI 3AC/TYXUBAKOM BHUMAME/bHO20 U3yYeHus. Yacmo
Oek/iapupyemas uesib sMupayuu Hocum BpemeHHbIt Xxapakmep: yexams 0J18 NOJTYYeHUs Ka4eCmBeHH020
obpazosaHus, npuobpemeHusi onbima pabomal, NOBbILEHUS 3apabomKd, ¢ NOC/IEOYHOULUM BO3MOMCHBIM
BO3BpAUjeHUeM Ha POOUHY. XesiaHue Noay4Yums 3apybexcHoe 06pazoBaHue cBs3aHo C BOCNPUSIMUEM €20
bosiee BbICOKO20 KAYecmaad U/iu NPecmuXHOCMU NO CPABHEHUK C KA3dXCMAHCKUM. [Touck onbima
pabomal 3a pybexom —3mo cmpemsieHue NOBbICUMb CBOK KOHKYPEHMOCNOCOOHOCMb HA 2/106a/IbHOM U
MeCmHOM  pbIHKax —mpyoa. KpamkocpoyHass ~mpyoosas Muepauyus 4acmo  NPOOUKMOBAHA
BO3MOXHOCMbIO 3apabomams 3Ha4umesibHo bosbwe, Yyem 8 Kazaxcmade, 0715 peuleHUs KOHKPemHbIX
pUHAHCcoBbIX 3a0ay (NOKYNKA HUJIbS, NOMOULb CeMbE).

Bax3cHo NOHUMAame, YmMO 3AsiBJIeHHOE Xce/laHue yexams (26,7 %) daneko He Bce20a peasuzyemcs Ha
NPAakmuke. ImMuepauyus — 3mo CA0XCHbIU U 3ampamHbil npouecc, mpebyrowull pecypcos ((puHaHcosbIX,
A3bIKOBbIX, BU30BbIX). MHo2ue, Kmo xomesn bbl yexams, CMAJKUBArOMCA ¢ 6apbepamu U B UMO2Ee
ocmaromcs. PeasbHbil ypoBeHb 3mMuepayul, BeposimHo, HUXe 0ekiapupyembix HamepeHud. [opazdo
bosilee MAccoBbIM SBJIGHUEM, YemM MeOYHAPOOHAs 3MU2PAUUS, ABISEMCS BHYMPEHHSA MU2payus
MOJ100@#U U3 CesibCKol MecmHOCMU U Masbix 20p000B (BK/IH0YAs MHo2ue HaceseHHble nyHKmbl BKO) B
KpynHble meeanosiucbl — Acmady, Anmamel, LLbimkeHm. Monodexws edem myda B8 NOUCKAX
KadecmaeHHo20 0b6pazoBaHus u pabomsl, KOMOPbIX YACMO He XBamaem B8 peauoHax. Smo cozdaem
Cepbe3Hble BbI308bl. NEePeHACe/IeHHOCMb U HA2py3Ka Ha UHGpacmpykmypy 8 20podax, "obesntodeHue” u
degpuyum Kaopos (0CObeHHO MO00bIX CNeyuadaucmoB) 8 pe2uoHax. Mosiooble odu, yexasuwue no
npozpammam muna "bosiawak” uau camocmosmesibHo 01 y4ebbl/pabomel, NpU BO3BPALLLEHUU MO2YM
CMOJIKHYMbCS C MPYOHOCMSAMU. NOUCK pabomal, coomBemcmayrowel Ux KBaaudukayuu u oxuoaHusim
no 3apnsiame, npobsiemMbl C NPU3HAHUEM 3apybexcHo20 onbimd, HeobXxooumMoCms peuHmezpayuu B
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CouUaIbHYr U NPOGECcCcUoHabHYH cpedy. TpadulyuoHHO OCHOBHbLIM HanpasieHuem obpasosamesibHou u
mpyodosol mMuepayuu ocmaemcsi Poccus (u3-3a eeoepagudeckol 6;1u30cmu, 0MCymCcmBUs S3bIKOBO20
bapbepa 015 MHozux, obpazosame/ibHbix kBom, EA3C). OOHako pacmem uHmepec U K 0py2um CMpaHam:
Typuuu, KOxcHol Kopee, Kumaro, cmpaHam Esponsi u CesepHol AMepuku, 8 3asucumMocmu om yesel
(obpazosaHue, paboma, Ka4ecmao X3U3HU). Hekomopbie Mos00ble /1du, puuyecku ocmasdscb 8
KasaxcmaHe, MeHmMasnbHo U KyJibMypHO OPUEHMUPYHOMCS HA Opyaue CMPaHbl, aKmusHO nompebsiss
3apybexcHbIl KoHmMeHm, obwasack 8 2/106a/bHbIX CemsX, HO YyBCMBYS cebs OmMYyMOeHHbIMU Om
MecmHoU nosecmKu. Xoms HA3bIBAtOMCS pasHble MOmuUBbI (0nkbIm, 06pa3oBaHue), 4acmo ocHoBHOU,
oBuicyujel cuol XenaHuss yexams SB/ISeMCcs 3KOHOMUYECKas HeyooBIemBOPEeHHOCMb — HU3KUE
3apnsiamsl, OMCYMCMBUe NepCNeKmuUB KapbepHo20 poCMAd, HeBO3IMOXHOCMb obecneqyums Xenaembil
YPOBeHb XU3HU B Kazaxcmare.

Takum 06pazom, MuepayUoOHHbIe YCMAaHOBKU KA3aXCMAaHCKoU MOo100exuU Ompaxarom CA0XCHbIU
6anaHc mexcoy NpuBS3aHHOCMbHO K POOUHE U CMPemMIeHUeM K JIy4UiUm BO3MOXHOCMAM. bo/ibUUHCMBO
npednoyumaem OCMABAMAbCS, HO 3HAYUMEJIbHAS YACMb PACCMAmpusaem Ombe30, 4Yacmo Kak
BpemMeHHyo cmpameauto 0J1F NoJlyYeHUs 06pazoBaHus uau onbima. [pu 3mom KitoYesbiM GaKkmopom
mobusibHocmu mosiodexcu 8 Kazaxcmaxe SB8/9emcs BHYMPeHHSS MUu2payusi U3 pe2uoHoB B KPynHbie
2opoda, Yymo npedcmassigem cobol 00UH U3 2/1dBHbIX COUUA/IbHO-3KOHOMUYECKUX BbI30B0B 0/1F
cbanaHcupoBaHHoO20 pasBuUMUsS CMpPaHkl.

CoyuasnbHele u KyibmypHble OcobeHHocmu.

ViccnedosaHue Bbifsasem 0CcobeHHOCMU coyuaibHo-6bImoBo20 YKaada u cemelHbIX YCmAaHoBOK
cospemerHol mosiodexcu Kazaxcmara. OOHUM u3 Haubosiee NoKazamesibHbIX MApKepos SBJI9emcs Mmom
¢akm, 4ymo noodasasrouee 6osbWUHCMBO MOA00bIX sto0el (70,3%) npoxcusarom COBMECMHO C
pooumenamu. CmoJib BbICOKUU NoKazamesib 06YCa08/1eH cuHepauel 0BYX KHo4YeBbiX pakmopos:

Bbicokass cmoumMoCmb NOKYNKU UJIU apeHObl YUJbS, 0COOeHHO B KPYynHbIX 20podax, 0esnaem
CaMoCmosimesibHoe NPOXUBAHUE PUHAHCOBO HEOOCMYNHBIM 071 MHO2UX MOJI00bIX Jito0el, 0CobeHHO 015
cmyodeHmoB iU mex, KMo MOJIbKO Ha4yuHaem Kapbepy C HeBbICOKUMU CMApmOoBbIMU 3apniamamu.
TpaduuyuUoHHO B Ka3axCMAHCKOM obuwjecmae CUJIbHbI MeXNOKOeHYeckue CBS3U, U COBMeCmHoe
NPOXUBAHUE B3pOC/bIX 0emell ¢ podumesnamu (ocobeHHo 0o bpaka) 4acmo paccmMampusaemcs Kak
HOPMA U NPOSiIB/ICHUE YBAXEHUS K CMapuwiuM. Pooumesbckuli 0omM npedocmassisiem He moJsibKo KPbILLy
Hao eonosod, HO U bbImoByo NOOJepPIKY. Ha npakmuke 3mo NpuBOOUM K 3ams2UBAHUKO Npoyecca
obpemeHusi NoJIHOU CaMoCmMOosiMesIbHOCMU U JIUYHO20 NPOCMPAHCMBA. Xoms COBMECMHOE NPOXUBAHUE
YKpensisem cemeliHble CBS3U, OHO MAKx e Moxem bbimb UCMOYHUKOM KOHGIUKMOB U3-3a pasauyul 8o
B32/190ax, 06pa3ze HU3HU, UU Ype3mepHo20 pooUMesibCKo20 KOHMPOJIs. KUuuiHbI0 BONPOC 0cmaemcs
00HUM U3 CAMbIX OCMPbIX 0JI9 MOJI00exU, U 20CYy0apCmBeHHbIe NPO2PaMMbl NOOOEPIHKU (JIb2OMHAs
unomeka) He Bce20a CNOCObHbI OXBAMUMb BCeX HYyMOQrOWUXCS UAU UMM C/I0M(HbIe YC/10BUST
NoJIyYeHus.

Hecmomps Ha en0basbHble meHOeHuuu K UHOUBUOYaau3auuu, UHcmumym 6paka coxpaHsem
BbICOKYHO UeHHOCMb 018 KA3aXCMAaHCcKoU Mosiodexcu. 64,6% cyumarom e2o BaxcHbIM.

bpak paccmMampusaemcs He moJibKo Kak Cor3 0BYX Jitodel, HO U KaK BAXCHbIU CoyuanbHbIl 3man,
nokasameJib B3pOC/I0CMU U COCMOSAMe/IbHOCMU, d MAK»e Kak cnocob NpodosixeHus pooa u yKpensaeHus
casizell Mexdy cembsamu. CusibHOe BUSHUE OKA3bIBAOM KAK mMPAOUYUOHHbIE HOPMbl, Mak u
pesiueuo3Hble YCMAaHoBKU. XapakmepHold 4Yepmol sB/semcss opueHmayus Ha co30dHue cembu B
OmHoCcUMesibHO MosI000M Bo3pacme — 20-25 nem. 3mo 3amemHoO paHbuie, 4em B8 60/bWUHCMBE
3anaoHbIX CMPaH. [IpuduHbl Mo2ym BK/IHOYAMb KyJIbMYypHbIe OXUuoaHus ("nopa 3amyxc/deHumscsa”),
dassieHue co cmopoHbl podumesnel u poOCMBEHHUKOB, d MAKME, BO3MOMCHO, BOCNPUAMUE PAHHEe20
bpaka Kak ¢pakmopa cmabusibHOCMU. VicciedosaHue makxe ynoMuHaem, Ymo paHHue bpaku mo2ym
pPACCMampuBambCs NO3UMUBHO C MOYKU 3peHusl demozpaguyeckux nepcnekmus. OpueHmauus Ha
paHHuUl 6pak 8 peasbHOCMU CMAaKuBAemcs C IKOHOMUYeckumu mpyoHocmsamu. CosoaHue cembu B 20-
25 nem yacmo npoucxodum 0o 0oCmux ceHuUs puHaHcoBold cmabusibHOCMU, YMO JIOXUMCA bpemeHemM Ha
MO0J100YH0 CeMbto U ux pooumesned. [TbiwHble cBadbbbl ("mod"”), asastousuecs BaxHoU 4acmbHo KY/bmyphbi,
mpebyrom 02pOMHbIX pacxodoB, YACmMO 3d20HSIS MOJI0Oble cembu B8 00s2uU. [Ipu 3Mom, HecMomps Ha
deknapupyemyro  UeHHocmbs  bpaka, Habaodaemcs pocm  Yucsid — passBodos,  YMO  MOXem
cBUOeMe/IbCMBOBAMbL O KOHGIUKME Mex 0y mpaduUUOHHbIMU OXUOAHUSMU U COBPEMeHHbIMU
peanusmMu NapmMHepPCKUX OmHoweHud. HaqyuHaem mMeHsImbCsl U OMHOWeHUEe K 2eHOepHbIM PoJisimM B 6pake,
0cobeHHO B 20podcKoll cpede, 20e M eHUWUHbI BCe Yyauie CMpemMsamcs COBMeWamb CeMbto U KApbepy.
Takxe, HecMomps Ha HeodobpeHue CO CMOPOHbI CMAPUIE20 NOKOJIeHUS, O0CObeHHO B8 20p00ax,
cmaHosumcs 6osiee pacnpoCMpPaHeHHbIM (Xoms U He agduuiupyembiM) COBMeCmHoe NPoxuBsaHue 0o
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6paka. CunbHoe BiusHUe HA peweHus 0 6pake u COBMeCMHOM NPOXUBAHUU OKA3bIBAEM COUUA/IbHOE
dassieHue u 60s3Hb ocyxcoeHus ("yam 6o1aob!”).

CouyuasibHo-6bimoBbkle YC108us U cemeliHble YCMAaHoBKU MO2ym CU/IbHO pa3/iudamacs. B cesibckol
MeCcmHOCMU Yauie COXPaHAMCS MPaduUUOHHbIE B32/180bl, paHHUe 6paku, MHO20NOKO/IeHHbIe cembl. B
2opodax mosooexsk bosiee IMAaHCUNUPOBAHA, Yaule CMPemMumcs K 0maoesbHOMY NPOXUBAHUK (ec/iu
N03B0/19H0M BUHAHChI) U MOXem NO3Xe BCMyNnams B8 6pak. Bocmoy4HbId Kazaxcmad, ¢ e2o covemauem
NPOMbIW/IeHHbBIX UeHMPOB U CeIbCKUX PalioHOB, BEPOSIMHO, 0eMOHCMPUPYem BeCb CNeKmp SMmux
pazauyudl.

0b6paz 3u3HuU Mos00exu Bo MHO20M onpedesisemcs yugposol cpedol, HO MAakx3e BK/IYaem
docyeosble NPAKMUKU (BCcmpequ ¢ Opy3bamMu, noceuwjeHue TPL|, KUHO, 3aHSmMus CNOpMOM), KOmopbie
MO2ym paz/iu4amsCs B 3aBUCUMOCMU OM 00X00d U MECMA NPOUBAHUS.

B uenom, coyuanbHo-bbimoBasi cgepa u cemeliHble YCMAaHOBKU Ka3axcmaHCKOU Mos00exu
Xapakmepu3yromcs MeCcHbIM nepensiemeHuemM 3KOHOMUYECKUX 02paHudYeHull (0CO6eHHO XUIUUHO20
Bonpoca) u ycmoUlyusbix KyJbmypHbIX mpacuyul (BaxcHOCMb Cembl, 6pakd, MexnoKoJIeHYeckux
csazell). [pu s3mom Habirvoaemcs NocMmeneHHas mpaHchopmayus 83219008 U NPAKMUK NOO B/IUSHUEM
2/106a1U3aUUU U MEeHSFOUUXCS COUUA/IbHO-3KOHOMUYECKUX YC/108Ul, YMO NOPOXOdem BHYMpPeHHUE
NPoOMUBOPeYUs U HOBbIe BbI308bI 0/151 MOJ100bIX J1H00edl.

CobupamenbHbil lMTopmpem u MexcnokoneH4eckul AHaaus.

JlaHHbIU pazden ucciedoBaHus akyeHmupyem BHUMAHUe Ha 0CO6eHHOCMSX CaMoBOCNPUAMUS U
UOeHMUYHOCMU CoBpPemMeHHOU KasaxcmaHCKoU MoJsIo0exu, paccMampusads Ux B8 MOM Yucsie 4epes
NPU3MY NOKOJIEHYeCKUX pazaududl. Yc/ioBHo Bbidendomcsa: MuineHuads (Cmapwas 4acme Mosiooexu):
Yacmo onuckIBArOMCs Kak NOKOJIEHUE, BbIPOCUIEE B NEPUOD CMAHOB/ICHUS He3aBUCUMOo20 Ka3axcmand,
bosee adanmusHoe, NpazmamuyHoe, 3acmaswee nepexo0 om aHas020800 3N0XU K Uugdposod.
llokoneHue Z (Mnaowas 4acme MO00exU): VicmuHHble "yugposbie abopuzeHbl”, 075 Komopbix
XapakmepHb! UHOUBUOYA/IU3M, BbICOKAS MOJIEPAHMHOCMb (N0 KpalHel mepe, 0eKkaapupyemas),
BU3YasIbHOE BOCNPUSIMUE UHGPOPMAUUU, NOBBLILUEHHAS KY/IbMYPHAS U 3K002U4eCcKask 0CO3HAHHOCMb, a
MAKXe CUIbHoe XenaHue bbiMb YCAbIULAHHLIMU U BbIPAXAMb CBOE MHeHue. [pu 3MoM UCCIe00BaHuUe
cnpaseodsiuBo ommeyaem, Ymo B YC108usx Kazaxcmara noKoseHYyeckue 2paHulbl mo2ym 6bime bosee
PA3MbIMbIMU, YeM B 3aNA0HbIX 06Wecmaax. 3mo CBA3AHO C HECKOIbKUMU ¢akmopamu.

TpaduyuoHHO mecHble CcemMelHble Y3bl U COBMECmHoe NpoMuBaHue cnocobcmayrom
B3AUMOBJIUSHUIO U Nepedaye ueHHocmel Mexdy NOKOJIeHUSMU.

MHoeue 8bi1308b1 (be3pabomuuya, XUMUWHBIL BONPOC, Kayecmso 06paA30BaHUs) ABASAHOMCS
obwWuMU 0719 PAzHbIX BO3PACMHBIX NOO2PYNN MOJIO0X(U, YMO MOXem Ceaxusamb HeKomopble
NOKOJIeHYecKUe paz/iuqus 8 YCMAaHOBKAX.

Temnbl KyJIbMYPHbIX U COYUUATbHBIX U3MEHeHUl pas/iudaromcs Mexoy CMoJuyamu, KpynHbIMU
20po0amu u peauoHamu (Bkarodas BKO), a makce mexcoy pasHbIMU COUUA/IbHbIMU C/10aMU. [Toamomy
yacme MoJI00exU, 0CObeHHO B Ce/IbCKOU MecmHOCMU uiu 8 6osiee KOHCepBAMUBHbIX CEMbSX, MOX(em
COXPAHAMb B32/1890b1 U MOO/IU NOBEOEeHUS, XapaKkmepHble 0718 CMapuiux NoKoaeHud.

KnrouesbiM Bb18000M pasdena A8asemca KoHuenuus "2ubpudHol udeHmuyHocmu” cospemeHHol
Kazaxcmackol mosiodexcu. Mosiooble 1ro0u Haxo0amcs HAa CMbIKe 3N0X, NbIMASCh UHMe2puposams 8
CBOEM CaMOCO3HAHUU U 06pase HU3HU. YBax3ceHue K cembe U CMAapuiumM, 3HaHue (Uau UHmepec K 3HaHuUr)
POOHO20 A3bIKA, COb/It00eHUe onpedesieHHbIX 0bbiYaes U pumyadsaos, 4yBCMBO NPUHAONICHHOCMU K
csoemy poody UJlU peauoHy. AKMUBHOE UCNO/Ib30BAHUE UUdPOBbIX MexHOI02ull, OpueHmMauus Ha JUYHYH
80600y u camopeanusayuro, nompebeHue 2s106abHol Maccosol Kysbmypbl (My3biKd, KUHO, M0Oa),
UHMepec K MUPOBbIM COObIMUSAM U UM (3KoJ102us, NPABA Yesi08eKa). Smom NPouecc He ABSemcs
NPOCMbIM CMeweHUeM, a npedcmassigem coboll akmuBHOe NepeocMbic/ieHue u adanmavuro mpaouyudd
K COBPeMeHHbIM peasiusim.

lpumepamu makol adanmauuu mo2ym 6bimb: UCNO/Ib30BAHUE KA3AXCKO20 A3bIKA B COBPEMEHHbIX
popmamax (6102u, p3n-my3bika, cmeHoan), nposedeHue mpaduluoHHbIX 0bpados (ceadbba, bemawuap)
C UCNOJIb30BAHUEM COBPEMeHHbIX MexHo102ull iU C 31eMeHmamu CBemMCcKo20 NPA30HUKAd, codemaHue
pesiueuo3HOCMU C COBPEMeHHbIM 06pa3om XuU3HU. Mosiodexcb uujem cnocobkl cdenams mMpacuyuro
akmyasbHoU u cosmecmumoll Co CBOUMU UeHHoCMAMU cB0b600b! U uHOUBUOYaibHocmU. Habaodaemcs
MAakx#e NOUCK 2apMOHUU MexOy BOCMOYHbIMU (4aCmo acCcoyuupyembiMu C  KOJIJIEKMUBU3MOM,
OYXOBHOCMbI), MOPA/IbIO) U 3andOHbIMU  (NpazmamusM,  PAyUOHAIbHOCMb,  UHOUBUOYAJIU3M)
UEHHOCMHBLIMU  CUCMeMamu. 3mMom NOUCK Moxem Obimb HEOCO3HAHHbIM U NPOABISIMbLCA B
NOBCEOHEBHOM NoBedeHUU: HAnpumep, CMpemseHue K YcnewHol Kapbepe U MamepudsibHOMy
6/1a20n0/1y4UK0 (3aNA0HBIL NPAZMAMU3M) MOXCem CoO4emamaCs C CUIbHbIMU 06513amesibcmBamu nepeo



XV INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 13-14.05.2025

cembell U poOCMBEHHUKAMU (BOCMOYHbIE/MPAOUYUOHHbIE HOPMbI). A3bIKOBAS cumyauus (Kasaxckud,
pycckul, Bce 6osee NoNysSpHbIU — aHeuldckud) makxe ompaxcaem 3my MHO20C/I0UHOCMb
UOeHMUYHOCMU. Bax3cHyro posib B8 ¢GOpMUPOBAHUU UOEHMUYHOCMU Uepaem U pe2uoHasbHbId Gakmop
("3emnsyecmso”), a 08 yacmu Mos100exu — pesiu2uo3Has NPUHAOIeHHOCMb. VIHo20a sma 2ubpudHoCmb
MOXem NpuBoOOUMb K BHYMPEHHUM KOHGIUKMAM UAU OUWYWeHU "nomepsaHHocmu" mexoy pasHbIMU
KY/IbMYPHbIMU  KOOAMU. Takxe Cmoum Yy4umbiBaAmMb BJIUSHUE 20CYO0dPCMBEHHbIX NPOSPAMM U
udeosiocudeckux KOHCMPYKMOB, HANPABJIEHHbIX HA — GopMmuposaHue onpeodesneHHo2o o0bpasa
"kazaxcmarckol udeHmuyHocmu'".

Takum 06pasom, UOGHMUYHOCMb COBPeMEeHHOU Ka3axCmaHCKoU MoJsio0exu — 3mMOo CI0M#HbIU,
OUHAMUYHbIU U MHO20YPOBHEBbIU KOHCMpPYKm. OH opmupyemcs B npouecce NOCMOosHHO20 0uaioea u
UH020a KOHGIUKMA mMexcoy 2/1y60KUMU MPAdUUUOHHBIMU KOPHAMU, MOWHBIM BJIUSHUEM 2/106a1u3ayuu u
yugposuzayuu, a makxice cneyupuyeckumu coyuabHO-3KOHOMUYECKUMU U pe2UOHA/IbHbIMU YC/I0BUSIMU
cmpawsbl. [ToHumaHue smoul 2ubpudHocmu U HEeOOHOPOOHOCMU SBJISEMCS KJHHYOM K NOHUMAHUO
ueHHocmedl, momusayuli uU NoBe0eHUs MoJI00bIX KA3aXCMAHUes.

AKmyasibHble TpeHOb! U Bbi308bl.

Smom paszdesn cuHmesupyem Kjo4esble meHOeHuyuu, gopmupyrouue obpasz  HusHU U
MUPOBO33peHUe MOJI00bIX KA3adXCMAHUes, d MAakxe OCHOBHbIe npobsiembl, C KOMOPbIMU OHU
CMankuBaromMcs.

AKmyasbHble TpeHob:

1. Pocm uHmepeca K yugposbiM Npogeccusm u cmapmanam:

Imom mpeHO HanpsaMyro CBA3AH C BbICOKOU yugposusayuel Mo1o0exu U NOUCKOM dJibmepHamus
MPpaouyuoHHoOMy pbiHKY mpyoa. Ceepbi IT, SMM, ousalHa, OHIAUH-MOPeoBAU  NPUBIEKAOM
BO3MOMHOCMbIO 2ubK020 epaguka, yoaneHHol pabomsbl, NOMEHUUAIbHO BbICOKUX 00X0008 U
coomsemcmauemM 0yxy BpemMeHuU. VIHmepec K Cmapmanam Oompaxaem CmpemaeHue K asmoHoMuU U
peasuzayuu cobcmseHHbIX udel. Ha npakmuke cmapman-3kocucmema B8 KazaxcmaHe Bce euje
passusaemcs, 0cobeHHo 3a npedenamu Acmadbl U AamMamsl. Mosioobie npednpuHuMamesnu
CMAankuBaromMca ¢ Hexsamkol GUHAHCUPOBAHUS, MeHMOPCKOU NOO0epHKU, CAOXHOCMAMU C
macwmabuposaHuem u 6ropokpamuyeckumu bapbepamu. Ycnex 8 uugposbix npogeccusx mpebyem
NOCMOSAHHO20 CaMOObyYeHUs U BbICOKOU KOHKYPeHUUU.

2. ToBbiweHue BHUMAHUS K 3KoJ102udeckoll NoBecmke:

100 sausHUEM 2106asbHbIX OUCKYCCUl U BUOUMbIX JIOKAJIbHbIX Npobsiem pacmem O0CO3HAHUe
BAXHOCMU 3Kos102ul. Mosiodexcb (0cobeHHO nokosieHue Z) Bbipaxcaem 06ecnoKOeHHOCMb COCMOSHUEM
oKpyxcarowiel cpedbl. Ima 0b6ecnoKOeHHOCMb MOXEm NPOSBASIMbCS NO-PA3HOMY: OM NOOOePIHKU
2/106a/1bHbIX UHULUAMUB B COUCemsax 00 y4acmus 8 JIOKAJIbHbIX aKyusax (cybbomHuku, cbop mycopa,
npomecmbl NPOMUB 3A2PA3HSIFOWUX NPOU3BOOCMB — YMO 0COOEHHO aKmyasibHO 0J1S NPOMbIUIIEHHbIX
pe2uoHoB, makux kak BKO ¢ ueHmpom B Ycmb-KameHoz2opcke). OOHAKO 2/1ybuHa 3K0/102U4eCcko2o
CO3HAHUSA U 20MOBHOCMb MeHSIMb nompebumesibCKue NpUBbIYKU MO2ym BApbUPOBAMBbCS. MHo20a
Habirodaemcs 3nemeHm mMoobk! ("IKo-WUK") 6e3 cucmemHbIX usMmeHeHuUl 8 NoBedeHUU.

3. ObcyxHdeHue BoONPOCOB pemMuHU3Ma, NPAB Yes108eKa U PABeHCMABA (XOMS U COePIAHHO):

[nobasibHblIe dUCKyccuu 0 Npasax U paseHCmse Haxo0am OMKJ/UK U 8 KazaxcmaHe, ocobeHHo 8
OHnalH-npocmpaHcmae. Mosodexs HadyuHaem obcyxoams npobrembl 2eHOepHo20 HepaseHCMAd,
domawiHe20 Hacusaus, npas meHbwuHcmBs. ObCyxoeHue 4Yacmo ocmaemcs "coepicaHHbiM" u3-3a
CU/IbHO20 B/IUSIHUSI KOHCEPBAMUBHbLIX U NAMPUAPXA/IbHbIX YCMAHOBOK B 006WeCmBe, BO3MOMHO20
COYUAbHO20 OCYX#OeHUs U/au O0axe puckos 08 akmusucmos. OmKpbIMoe O0mcmauBaHue
pemuHUCMCcKUX Uu Npaso3awumHbIX No3uyul mpebyem cmesnocmu. Tem He MeHee, cam ¢Gakm
06Cyx0eHUa 3mux memM, 0CobeHHO B8 MOI00eXHOU Cpede, ABJISeMCS BAXCHbIM COBU2OM.

4. TpaHcgopmayus peaueuo3HoCmu 8 CMOPOHY UHOUBUOYAIU3UPOBAHHOU BEpPb:

Jlns yacmu mosiodexcu ¢opmMasnbHas, pumyaabHas CmopoHa pesiueuu ycmynaem Mecmo JUYHOMY
dyxoB8HOMY NOUCKY, Bepe "8 dywe", He Bce20a cBA3aHHOU C NOCeUeHUeM pesiueUuo3HbIX yYpexcoeHul uau
cmpoaum cobirodeHuem scex npednucaHud. 3mo cocyuecmayem ¢ 0pyeumu popmMamu pesueuo3HoCmu
- 0m NOJIHO20  CeKysspu3mMa 00 CMPo2020  C1e00BAHUS  MPAOUYUOHHBIM — uiu  0axce
pYyHOamMeHmanucmckum mevyeHusm (ocobeHHo ucaama). Pesuaus Moxem 6bimb BAXHbLIM 31eMeHMOoM
UOeHMUYHOCMU, HO ee NPOSIBJIeHUSI CMAHOBAMCSA bosiee pa3Hoo0bpa3HbIMU U UHOUBUOYASIbHbLIMU.

5. AKmusHoe ucnosib3oBaHue mexHoso2ull 011 CaMoonmumMu3auuu:

Moniodexb ucnosib3yem nNpUIOXeHus, OHAAaUH-KYpChl, "nadgxaku” 08 nosbieHUs JUuYHOU
NPOOYKMUBHOCMU, U3YYeHUS! S3bIKOB, YNPABJIeHUs BpemMeHeM U GUHAHCAMU. 3mMOo ompaxaem
npasmMamusm U cmpemseHue K ycnexy B KOHKypeHmHol cpede. TpeHO Ha camoonmuMu3ayuio Moxem
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co3oasams 00NOJIHUMEIbHOE 0dsJieHue u cmpecc, cnocobcmaosams "Ky/ibmype docmu2amopcmsa’ u
Bbl2OpaHUIO. [1020HS 3a NPOOYKMUBHOCMbIO He Bce2da codemaemcs ¢ 3abomol O MeHMAsabHOM
300po8be.

OcHoBHble Bbi308bi U Tpesoau:

1. TpydoycmpolcmBo U 3KOHOMUYeCKasi cmabusibHOCMb:

mo abconromHo Karodesas npobsiema, 0OMUHUPYHOULAS HA0 MHo2UMU Opyeumu. CJI0OXCHOCMU C
nouckom pabomesi (ocobeHHO no cneuyuadsbHocmu U ¢ docmolHol onsamod), HU3Kue Cmapmosbie
3apnaamsl, omcymcmaue eapaHmudl, Heobxooumocms GUHAHCOBO obecnequsams cebs U 4acmo
nomoz2ams podumesiamMm — BCe 3Mo co3daem NOCMOsIHHoe goHoBoe becnokolcmao. Ima npobrema
yeyeybisemcs pecuoHasbHbIM HepaseHCmBoM (MAa0 Nepcnekmus B pe2uoHax, makux Kak BKO, no
CPABHEHU CO CMOJIUUAMU), BO3MOXCHbIM HENOMU3MOM Npu mpyodoycmpolicmBe, HeCOomaemcmBUemM
HABbIKOB BbINYCKHUKOB MPeboBAHUAM PbIHKA. IKOHOMUYECKAs HeyBepeHHOCMb Busem HaA Bce cihepsl
HUBHU: OM pewleHus co30amb CemMbro 00 MUSPAUUOHHBIX HACMPOeHUl U YPOBHA COUUAIbHO20
onMuMU3MA.

2. LleHHOCMHOEe HanpsxeHue Mexdy NOKOIeHUAMU:

YecmaHosKu cmapuwe2o nokosieHus (opueHmauuss Ha KOJIeKMUB, YBAxeHuUe K asmopumemy u
cmamycy, NamepHasu3mM) 4acmo BCMyNnarom 8 NPOMUBOPEYUe CO CMpemsIeHUemM MoI00exu K auYHol
c80600e, 2ubKOCMU, OMKPbIMOCMU HOBOMY, HEGPOPMAbHOMY CMUID 0b6WEHUS U KPUMUYecKomy
MbIWIeHUO. DMO HANPsIXeHUe NPosiB/Isemcs 8 bbIMoBbIX cCuMyayusx, cnopax o Bbibope npogeccuu,
CNYMHUKQA XCU3HU, CMUS 00ex0bl, NOJIUMUYECcKUx B32/18008. XO0MSs CU/IbHble CemMelHble Y3bl 4acmo
NOMO2arom C2/1aXUBamMb KOHGJIUKMbI, 3MO PACXOXOEHUe B UEHHOCMAX fABJIAeMCS NOCMOSHHbLIM
UCMOYHUKOM HEOONOHUMAHUs u mpebyem om MoJi00exu YMeHUs 1aBupoBaAmb Mex0y OXUOAHUAMU
CMapwiux u cobCcmBeHHbIMU YCMpemaeHUsIMU.

B 3aK/1t04eHue, cosBpemMeHHas mMosio0exs KasaxcmaHa xusem 8 OUHAMUYHOM U CJIOXCHOM MUpe,
20e 2n106a/bHble MpeHObl HAKAAO0bIBAOMCA HA MeCmHYr cneuuduky. Monooblie o0u akmusHO
0CcBauUBArom YugdpoBbie MexHOI02UU, CMPEeMSIMCs K Camopeasu3ayul, NepeocMbICIUBArom mpacuyuu u
Bce bo/sible BHUMAHUS YO0ensom coyudibHbiM Bonpocam. OOHAKO UX HCU3Hb U bydyujee Bo MHO20M
onpeoenigromcs pyHOamMeHmabHbIMU 3KOHOMUYECKUMU BbI308AMU, CBA3AHHbLIMU C MPYOoyCcmpolcmBomM
u cmabusibHOCMbO, A MAakxe Heobxoo0uUMOCMbO NOCMOSAHHO HAXOO0UMb KOMNPOMUCC B YC/0BUSIX
MEXNOKO/IeHYECK020 LeHHOCMHO20 duasioad.

BbiBOOSbI.

Vimak, 06obwas BcecmopoHHUl aHaau3 UcCae008aHust cospemeHHoU mMosooexu Kazaxcmada (8
Bospacme om 14 0o 35 snem), MoxHO coenams Craedyroujue Kiarodesbie BbiB00bl. Moiodexs
Kasaxcmaxa, Ccocmasaaouwds nNoYmu NAMyro Yacmb HACeeHUs U  ABJISIOWASACS  KIHYeBbIM
demozpaguveckum pecypcom CMpaHbl, Xapakmepusyemcs C/1oxHol 2ubpudHoU udeHmu4yHoCmbHo. B Hell
mecHo nepensiemaromcs 2j1yb0Ko YKopeHeHHbIe mpadulUOHHbIe UeHHoCMU (abco/iomHbId npuopumem
CeMbU, YBAXeHUe K CmapuwiumM, BaXtHOCMb 300p0BbS U OpYx#bbl) C NOJIHbIM NO2PYHCEHUEM B e7106A/IbHYH
uugposyro cpedy (96% oHnallH, 5-6 4acos B 0eHb) U NPUHSAMUEM COBPEeMEeHHbIX YCMAaHOBOK HA JIUYHYHO
cB0600y, camopeanu3ayuro U NpazMamusm. Mo He NPoCmoe CMeweHue, a NOCMOSHHbIU Npoyecc
adanmayuu U NepeocMbIC/eHus mpaouyul 8 COBPeMeHHbIX peanusx. Mosooble Ka3axcmaHubl —
aKmMUBHbIE NO0JIb30BAME/IU UHMepHema, cMapmaeoHos8 u couudnbHeix cemed (Instagram, TikTok,
Telegram), komopbie ¢opmupyrom ux obuweHue, 0ocye, 0ocmyn K UH@OpMauyuu U BCe yauie —
NpogeccuoHanbHyro odesamesibHoCmb. [Ipu 3mMmomM  Ux UeHHOCMHoe A0po ocmaemcs B0 MHO20M
MPAocUUUOHHbIM, 4MO  co30aem  YHUKA/IbHbIO — COUUOKY/IbMYPHbIU nopmpem. Hecmompsa Ha
onpedesieHHbId ONMUMU3M U BbICOKYH UeHHOCMb 06pa30BaHus, 0CHOBHoU npobiemol U UCMOYHUKOM
mpesoau 0719 nodassisrou,e2o 6osbWLUHCMBA MOJI00ex U ABAAMCH BONPOCb! Mpyooycmpolcmad,
KOHOMUYeckol cmabusibHOCMuU u 00CMYNHOCMU XUJbS. Hecoomsemcmaue Ka4ecmaa 0bpa3oBaHusi
mpeboBaHUSIM PbIHKA, CIOXHHOCMU C NOUCKOM pabomsl NO cneyudisHocmu (ocobeHHo ¢ docmolHoU
onsamodl), pe2uoHasibHble oucnponamuu (CyulecmaeHHbIl pas3pbiB8 B8 BO3MOMHOCMAX Mexy
CMoJIuYamu u pe2uoHamu, skao4ast BKO) u 4yacmo HedoCmynHoe Xusbe — 3Mu ¢pakmopbl 0KA3bIBAOM
O0OMUHUpYIOUWee BJIUSHUE HA MCU3HeHHble Cmpameauu, Mu2pauyuoHHbIe HACMPOEHUS, peweHus o
co30aHuu cembu U obWUl YpoBEHb COUUATbHO20 CamoyyBcmaus. Mosodexs B8 macce csoeld He
UHMepecyemcs popmasabHoU NoUMUKoU U CKenmuyecku omHOCUMCE K MpaduyuoHHbIM UHCMUMYMam
(napmusm, sbibopam). OOHAKo Habidaemcs pocm KpUmu4eCcko2o MbllIeHUS, UHMepeca K BoNpOCam
coyuanbHol cnpasediuBoCMU, NPAs Yes08eKd, 3K0102Ul, 0COOEHHO NOC/IE 3HAYUMbIX 0bLWeCMBeHHbIX
cobbimud. [lpednoymeHue omoaemcs JIOKAJIbHbIM —UHUUUAMUBAM, BOJOHMeEpPCMBY U OHIAlH-
akmususmy. Cywecmsyem 3amMemHoe UeHHOCMHOe HANPsxeHue Mexwoy YCMAaHOBKAMU CMAapuiux
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nokoJieHUl (KoJiiekmusu3M, asmopumem) U CmpemieHuUem MoJio0exu K 2ubKkocmu, uHOUBUOYaau3My u
cB80600e. Mo NpoABSemcs B BONPOCAX KAPbephkl, bpaka, 0bpasza xusHu. Kpome moezo, Habrodaemcs
pPaspbiB Mexdy BbICOKUMU 06pa30BamesibHbIMU U KapbepHbIMU aCNUPALUSIMU MOJIO0@MU U PedsibHbIMU
BO3MOXCHOCMSMU, NPEOOCMABAEMbIMU SKOHOMUKOU U pbIHKOM mpyod.

CoBpemeHHass Mosio0exk  KasaxcmaHa — 3mMo  OUHAMUYHAS, NPAzMamuyHasi,  2yboko
UHMe2pupoBaHHAs B UUGPOBYH cpedy epynna ¢ yHUKaabHolU 2ubpudHol udeHmu4YHoCmbHo, codemarowsed
mpaouyuu u 2nobaibHeie mpeHobl. OHa obnadaem 3HAYUMeEIbHbIM NOMEHUUAsoM 0JIF pa3Bumus
CMpaHbl, 0emMoHCMpUpyem pacmyuyro CoUUdIbHYH CO3HAMEIbLHOCMb U adanmusHocmb. OO0HAKO
peasnu3ayus 3mo2o NOMeHYUana HanpsaMyr 3asucum om peweHus Kat4Yesol npobiems — obecnedyeHusi
SKOHOMUYecKol cmabuibHOCMU Yepe3 0ocmyn K KadecmseHHoMy obpaszosarutro, docmolHol pabome u
dOCMYNHOMY H#CUJIbH, OCOOEHHO C Y4emom CYyUeCmMBYWUX Pe2UOHAIbHbIX OUCNPONOPUUL, AKMyadibHbIX
u 0715 Bocmoy4Ho-KasaxcmaHckol obiacmu. [IpeodosieHue 3mo2o 0CHOBHO20 BbI30B8A SBJIIeMCS 2/1aBHbIM
ycnosuem 0/18 61a20N0/1y4US U ycnewHol camopeanu3ayuu Mosi00020 NOKOIeHUS Ka3axcmaHyes.
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Abstract

Convolutional neural networks (CNNs) and transformer-based architectures have each
demonstrated remarkable success in computer vision tasks, yet they exhibit complementary
strengths and weaknesses: CNNs excel at capturing local spatial features with high parameter
efficiency, while Vision Transformers (ViTs) are adept at modeling global dependencies via self-
attention but incur greater computational costs. In this paper, we propose HybridViT, a hybrid
architecture that seamlessly combines EfficientNet’s compound-scaled convolutional backbone
with a lightweight Vision Transformer module. By introducing a bottleneck attention fusion layer,
our design effectively merges local and global feature representations, leading to both improved
classification accuracy and controlled computational complexity. We conduct extensive
experiments on CIFAR-100 and Tiny ImageNet datasets, demonstrating that HybridViT achieves up
to 85.1 % top-1 accuracy—outperforming EfficientNet-B3 and ViT-Base—while maintaining
moderate inference latency and parameter counts. The results suggest that HybridViT represents
a promising direction for resource-aware vision applications.

Keywords: HybridViT, EfficientNet, Vision Transformer, Image Classification, Hybrid
Architecture, Self-Attention

Introduction

In the domain of computer vision, deep learning architectures have undergone significant
evolution, moving from purely convolutional designs to transformer-based models. While Convolutional
Neural Networks (CNNs) such as EfficientNet have proven efficient at capturing local spatial features,
Vision Transformers (ViTs) are adept at modeling long-range dependencies. However, each has its
limitations: CNNs struggle to capture global context effectively, and transformers require substantial
computational resources and large-scale datasets to perform optimally.

To leverage the complementary strengths of these architectures, a hybrid approach—termed
HybridViT—has emerged. This model integrates the representational efficiency of EfficientNet with the
global modeling capabilities of Transformer encoders. The result is a high-performance visual recognition
system that maintains accuracy, reduces inference time, and balances parameter complexity.

Over the past decade, convolutional neural networks (CNNs) have dominated image classification
benchmarks, culminating in architectures such as EfficientNet [1], which leverages compound scaling to
balance network depth, width, and resolution for optimal parameter-accuracy trade-offs. Nonetheless,
CNNs inherently rely on local receptive fields and convolutional kernels, limiting their ability to capture
long-range dependencies across the image plane. Conversely, Vision Transformers (ViTs) [2] treat images
as sequences of flattened patches and employ self-attention mechanisms to model global relationships.
While ViTs have achieved state-of-the-art performance on large-scale datasets, they typically require
extensive pretraining on massive corpora and introduce substantial computational overhead.

The integration of convolution and attention has emerged as a natural solution to harness both
local and global feature learning. Prior attempts—such as CoAtNet [3], ConViT [4], and CBAM:-
augmented hybrids [5]—demonstrate benefits, yet often suffer from increased complexity or suboptimal
fusion strategies. Our goal is to design a lightweight, modular hybrid that retains EfficientNet’s
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parameter efficiency and ViT's contextual modeling capabilities without incurring the heavy
computational load typical of full-scale transformers.

In this work, we introduce HybridViT, illustrated in Figure 1. First, an EfficientNet backbone extracts
multi-scale local features and reduces spatial resolution. These feature maps are then tokenized and fed
into a compact transformer encoder. A novel bottleneck attention fusion (BAF) module sits between the
convolutional and transformer stages, dynamically weighting and merging features to prevent
information loss. Our contributions are as follows:

1. Hybrid Architecture: A two-stage design combining EfficientNet and Vision Transformer with
minimal overhead.

2. Bottleneck Attention Fusion: A lightweight module for feature merging that enhances
representational capacity.

Comprehensive Evaluation: Experiments on CIFAR-100 and Tiny ImageNet demonstrating superior
accuracy (85.1 %) and balanced inference time (28 ms) compared to baselines. EfficientNet, introduced
by Tan and Le (2019), employs a compound scaling method that uniformly scales network depth, width,
and resolution. EfficientNet-B3, in particular, achieves high accuracy with relatively fewer parameters,
making it ideal for resource-constrained environments.On the other hand, Vision Transformers (ViT),
proposed by Dosovitskiy et al. (2020), apply self-attention mechanisms to image patches, enabling the
model to learn long-distance dependencies and global semantic features. Despite their impressive
performance on large-scale datasets like ImageNet-2 1k, ViTs are often data-hungry and computationally
intensive.EfficientNet and Convolutional Backbones
EfficientNet [1] applied a principled compound scaling method to uniformly scale depth, width, and
resolution. Models from B0 to B7 achieve higher accuracy with fewer parameters than preceding CNNS,
making them ideal  for resource-constrained scenarios. Vision Transformers
Vision Transformers [2] adapt the transformer architecture from NLP by splitting an image into fixed-
size patches, linearly projecting them to patch embeddings, adding positional encodings, and processing
through multi-head self-attention layers. While ViTs achieve strong performance, they require large-scale
pretraining (e.g., 300 million images) and incur high inference costs.Hybrid CNN-Transformer methods
several works have explored hybrids:CoAtNet stacks convolution and attention blocks but at the cost of
large parameter counts (>100 M) [3].

e ConViT integrates convolutional inductive biases into ViT layers, improving data efficiency [4].

e CBAM applies channel and spatial attention on CNN features, though it does not employ full
transformer modeling [5].

HybridViT differentiates itself by adopting a lightweight EfficientNet-B3 backbone, a compact
transformer (6 layers, 4 heads), and a dedicated fusion module to maximize synergy with minimal added
complexity.

HybridViT Architecture

EfficientNet Feature Extractor (Stage 1) We use EfficientNet-B3 up to its final convolutional block,
producing feature maps of size 10x10x1536 (for 224x224 input). This stage captures fine-grained
textures and edges with only 12 million parameters.

Bottleneck Attention Fusion (BAF) To merge convolutional features with transformer tokens, we
introduce a bottleneck attention fusion layer. Given convolutional feature maps F <= T?f=1w =<7 e
first apply a 1x1 convolution to reduce channels from € t= €2 /4. si=idina 7. A self-attention mechanism
then computes attention weights 4 = B =" oyer flattened spatial positions. The fused output is
reshaped back to*r = v = < /1 and concatenated with the original EfficientNet features via residual
connections.

Transformer Encoder Module (Stage 2) The fused feature map is partitioned into P=16P=16P=16
non-overlapping patches of size 2x2, flattened to tokens 7" < W= We add learnable positional
encodings and process tokens through 6 transformer encoder layers, each comprising multi-head self-
attention (4 heads) and a two-layer feed-forward network.

Classification Head A global average pooling on the final transformer outputs yields a 1-D feature
vector, followed by a fully connected layer mapping to KKK classes with softmax activation.

Training Details

e Optimizer: AdamW with weight decay = 0.01

e Learning Rate: Warm-up for 5 epochs, cosine decay to 1x10-61\times10/{-6}1x10-6 over 100
epochs

e Data Augmentation: RandAugment (2 operations), Mixup (a=0.2), CutMix (a=1.0)
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e Initialization: EfficientNet from ImageNet-pretrained weights; transformer layers randomly
initialized.

Experiments and Results

We evaluate on CIFAR-100 (100 classes, 50 000 training, 10 000 test images) and Tiny ImageNet
(200 classes, 100 000 training, 10 000 validation images). All images are resized to 224x224.

Baseline Models

e EfficientNet-B3 (12 M params, 23 ms)

e ViT-Base (86 M params, 42 ms)

e ConViT (110 M params, 45 ms)

Metrics

e Jop-1 Accuracy

e Number of Parameters (M)

e Inference Time (ms)

Quantitative results

Table 1. summarizes our findings; Figure 2 presents a bar-chart comparison.

[Model | cIFAR-100 Acc (%) || Tiny ImageNet Acc (%)~ ||Params (M)~ ||inference Time (ms) |

|EfficientNet-B3 |83.2 |74.5 72 | 23 |

|ViT-Base l81.9 |73.0 |ES | 42 |

|HybriaViT ||85.1 |76.3 |29 | 28 |
- R

o 2 Bottleneck ; s
%\I—-b EfficientNet Attention Clasa::;:ztion
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Figure 2. Performance comparison of EfficientNet-B3, ViT-Base, and HybridViT across accuracy,
parameter count, and inference latency.

HybridViT achieves the highest accuracy on both benchmarks (85.1 % on CIFAR-100, 76.3 % on
Tiny ImageNet), while keeping inference time and parameter counts moderate.

Discussion

Our results confirm that HybridViT strikes an effective balance between local and global feature
learning:

1. Accuracy Gains: The fusion of convolutional and transformer representations yields a +1.9 %
improvement over EfficientNet-B3, demonstrating the value of global context.

2. Computational Trade-off: Although HybridViT uses more parameters than EfficientNet-B3 (+17
M), it remains far smaller than ViT-Base (-57 M) and achieves faster inference (28 ms vs. 42 ms).

3. Generalization: Consistent accuracy gains across both natural and fine-grained datasets
indicate robustness.
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Comparison of HybridViT with EfficientNet-B3 and ViT-Base
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Figure 3. Comparative Evaluation of HybridViT, EfficientNet-B3, and ViT-Base Models Based on
Accuracy, Inference Time, and Parameters

Potential applications span real-time medical diagnostics, autonomous inspection systems, and
edge-deployed vision analytics. Limitations include sensitivity to patch size and elevated memory usage
due to attention matrices; future work will investigate hierarchical transformer layers and attention
pruning Figure 3.

Conclusion

We have presented HybridViT, a parameter-efficient hybrid architecture that effectively integrates
EfficientNet's local feature extractor with a compact Vision Transformer. Through a novel bottleneck
attention fusion mechanism, HybridV/iT leverages both convolutional inductive biases and self-attention’s
global modeling, resulting in superior classification performance with controlled computational
overhead. Extensive experiments validate its advantages, positioning HybridViT as a practical solution for
resource-aware vision applications. Future directions include exploring dynamic token selection and self-
distillation techniques to further optimize efficiency.
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Abstract

The paper presents a mathematical description of the original system and its equivalent
nonlinear system. Nonlinear and linear mathematical models of the frequency-impulse control
system for regulating the temperature regime of the optical fiber drawing process have been
developed. An evaluation of the optimal system parameters was carried out using linear models.

Keywords: continuous technological processes, 2-frequency-impulse modulation, optical
fiber drawing.

1. Introduction

The technological process of optical fiber drawing is a complex procedure involving a large number
of controlled and monitored parameters, including the heating temperature of the glass preform, the
feeding speed of the glass into the heating zone, as well as the drawing speed and tension of the fiber.
High-resolution fiber components can be obtained by maintaining strict control over these parameters.

The drawing parameters, which are specified individually for each preform, particularly the
combination of drawing speed and tension, determine the shape of the neck-down region. This, in turn,
defines the desired characteristics of the drawn fiber [1,2]. The main control factors are the drawing
speed and the furnace temperature. Tension stabilization is achieved by regulating the temperature of
the heating zone (VTP) based on the error signal from the tension stabilization control loop.

The operational characteristics of the drawn fiber—namely, the attenuation coefficient and
chromatic dispersion coefficient—are ensured by maintaining precise drawing tension. This tension is
specified individually for each preform and drawing speed and is maintained through accurate
temperature control in the heating zone.

A distinctive feature of the optical fiber drawing process is the presence of significant time delay.
This delay is caused by the time it takes for the drawn glass product to travel from the formation zone
to the sensor that measures the cross-sectional dimensions. As a result, in the presence of time delay, the
output signal of the process remains unchanged for a certain period after a change in the input signal.

This characteristic makes the stabilization of the process parameters during optical fiber drawing
especially relevant. One of the most promising approaches to address this issue is the application of
dynamic frequency-impulse automatic control systems [4, 5].

Let us consider the subsystem of direct digital control over the key parameters of the temperature
regime in the optical fiber drawing process. The structural diagram of this system is shown in Fig. 1.

The main control channels for regulating the temperature regime parameters in the optical fiber
drawing process, taking into account the transfer functions of the actuator (IM) and the shaping filter
(FE), can be represented with acceptable accuracy by the following transfer function:

_pro

K,e

W06(p) = 2 0 ’
(P +d,p+0qy)

(1)
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where K, is the gain coefficient, and Ty is the time delay of the process.

f(t)

Z(t)
Z— FIM —<i F A Control object »

continuous part

Figure 1 — Structural diagram of the control loop for regulating the temperature regime parameters
The control algorithm used in this system is the 2-frequency-impulse modulation (2-FIM) algorithm,
i.e., the filter F of the dynamic 2-FIM is characterized by the following transfer function:

W, (p) = —— . (2)

The control loop for regulating the temperature regime parameters of the optical fiber drawing
process (Fig. 1a) is described by the following equations:

x(t) =f(t) —z(t) , (3)

220 +09,2" M +az®) =u(),  z()=0o2(t-10), @

yy () +[p, +s(Oly, (1) =c,x(t—1y,), (5)
u=ot”"] ©

The selected control system performance criterion is
Ix(t), €] = M{x(t) - m, 1%, &} - min 7)

where the elements of the vector € =[C 1,C2,C53,Cy | are: constant of time —, and the gain coefficient

C, filter's X -FIMp, threshold value of the impulse device A; modulator modification parameter T ,.

The synthesis problem consists in determining the parameters of the temperature control system
for the optical fiber drawing process by minimizing the statistical quality criterion (7), subject to
constraints (3)—(6).

According to the synthesis algorithm for a statistically optimal and stable control system with 2-
frequency-impulse modulation (2-FIM) [22], the solution to this problem is divided into the following
stages:

— development of a mathematical model of the temperature control system for the optical fiber
drawing process;

—estimation of the optimal parameters of the 2-FIM temperature control system.

Mathematical models of the temperature control system for the optical fiber drawing process.

For the analysis and synthesis of this class of control systems, the most promising approach is to
replace the modulator with a nonlinear equivalent system, in which the processes are identical to those
occurring in the real 2-FIM system.

The procedure for constructing a nonlinear system equivalent to the dynamic 5-FIM system, which
does not contain parametric feedback, is described in detail in [2-3].

The nonlinear system equivalent to the original >-FIM system was derived in [2], and its behavior

is described by the following equations:

y(t) =[a®x(O]-{a®x(t)[q., ®s()]}-q® [k1 [y(t)s(D)], (8)

u
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u(®) = () +{LOly(s(®) 1T o)
v(t) = o(u (), (10)
s() = YOBOVO), 1)
y*(t) =8 ®u(t) (12)

The structural diagram of the system, equivalent to the original system (figure2),can be presented
in the form of figure 2.

1) — §) \'(t)

Figure 2 — Equivalent 2- frequency-impulse control system
In the equivalent system (Figure 2), the functions of the modulator are implemented by the reset
block (RB), the pulse generation block (PGB), and a differentiating element with the transfer function
W(p) = p.
B [3,5] combining the description of individual blocks of the modified % - FIM the Voltaire model
has been obtained % - FIM

v(t)= Sm, @x(V]. (13)

By combining the equations of the presented continuous part, we obtain a Volterra model of the
open-loop system in the form:

2(t) =6, + 310, @X ()] (19

Taking into account the system closure equations (3) and (14), we obtain the Volterra model of the
closed-loop system.

x(®) =N+ X[, @F (V] 13

Finally, the application of statistical linearization methods makes it possible to obtain a simplified
model of the stochastic system in the form:

X(t) = [19 (t,, 7, D)+ [19 (2, 7,0, D (L= D)dlT, (16)

The optimal parameters of the temperature control system for the optical fiber drawing process
are evaluated using the quality criterion (7), based on the Volterra model (15) or the linearized model
(16).

For the synthesis of this system, it is convenient to use the fourth method of linearization to obtain
a stochastic equivalent of the temperature control system for the fiber drawing process. In this case, the
synthesis problem (6.9) can be written in the form:

Mi{MQ([1 (7, .., )m,dt + [1¢ (x,, 7, & )F *(t - T)d)}
0 0

at
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M([18" (tg, Ty  C )M dr + (19 (14, T,,, ¢, DF ° (t - 1)dr <0), (17)
0 0

~ 1
where C = {1‘ m A C, — | —tuning parameter vector X —FIM, used for controlling objects with delay.
\

The results of the computational experiment for determining the optimal values demonstrate the
effectiveness of the proposed control strateqy and confirm its applicability for practical implementation:

C-5,38, i -0,42 ,A-8,44, t,, -4,72.
Py
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Abstract

The rapid pace of urbanization and growing demand for land resources highlight the need
for precise and efficient tools for territorial management. This article introduces an intelligent
remote monitoring service designed for automated detection of land parcel boundaries using aerial
imagery data. The proposed solution leverages advanced computer vision and machine learning
technologies, specifically convolutional neural networks (CNNs), to perform image segmentation
and object classification. These methods ensure high accuracy in boundary delineation, even in
challenging conditions such as rugged terrain, dense vegetation, or man-made structures. The
development process involves several key stages: data collection and preprocessing, model training
on diverse landscape datasets, service architecture design, and performance evaluation using
metrics like accuracy, recall, and F1-score. The service aims to address the shortcomings of
traditional geodetic methods, which are often labor-intensive, costly, and prone to errors due to
human factors. Its practical applications span cadastral registration, urban planning, and
agricultural land management, offering a scalable and cost-effective solution. For instance, in
cadastral systems, the service automates parcel registration, reducing errors and speeding up data
processing. In urban planning, it provides precise boundary data for infrastructure design, while in
agriculture, it optimizes land use and monitors field conditions. Despite its potential, challenges
remain, including the need for high-quality input data and substantial computational resources.
Future research should focus on enhancing model robustness across diverse scenarios and
improving processing efficiency. The study demonstrates the potential of artificial intelligence in
geospatial analysis and lays the groundwork for further advancements in automated land resource
management.

AHHOMauus

CmpemumesbHbIt pocm ypbaxusauuu U yseauyeHue cnpoca HA 3emesbHble pPecypchbl
nooyYyépkusarom HeobxoO0uMOCmb paspabomku MOYHbIX U 3PPeKmuBHbIX UHCMPYMEHMOoB 0718
ynpassieHusi meppumopusiMu. B 0aHHold cmamaee npeodcmassieH UHmes1ekmyasbHbil cepsuc 0J1s
OUCMAHUUOHHO20 MOHUMOPUHEA, HANPABJIeHHbIU Ha ABMOMAMU3UPOBAHHOE onpedesieHue 2paHuy,
3eMe/ibHbIX Y4aCmKOB, HA OCHOBE OAdHHbIX a3popomoCcbEMKU. [IpedsioxeHHoe peuleHue
ucnosib3yem nepedoBble MexHO/I02UU KOMNbOMEPHO20 3peHUs U MAWUHHO20 0byYeHus, B
yacmHocmu, cBEpMOoYHbie HelipoHHbIe cemu (CNN), 07151 BbINOIHEHUS ceameHmayuu uzobpaxceHul
U Kaaccugukayuu obbekmos. Imu mMemoobl mMo2ym obecneqyusarom BbICOKYH) MOYHOCMb
BblOesIeHUs] 2paHuUl, 0axe B C/I0XCHbIX YC/I0BUSIX, MAKUX KAK Nepece4yéHHass MecmHocms, 2ycmasi
pPAcmumMesibHOCMb UIU AHMPON02eHHbIe 06beKmabI. [pouecc pa3pabomku BKIOYAEM HECKOIbKO
KJ/Ito4eBbiX 3manos: cbop u npedsapumesibHas 06pabomka 0aHHbIX, 0by4eHue Mooesu Ha Habopax
OQHHbIX C PA3/IUYHbIMU 1AHOWAGMAmMU, NPOeKMUPOBAHUE dpXUMmeKmypbl Cepsucd U OUeHKa
Npou3BOOUMENILHOCMU C UCNOJIb30BAHUEM MEemPUK, MAKux KAk moYHoCmb, nosHoma u Fi1-
mempuka. Cepsuc paccyumaH YCmpaHums HeO0CMAamKUu mpadUUUOHHbIX 2e00e3uyeckux
MemoadoB, KOMOopble 4acmo SBASMCS MPYOOEMKUMU, 00PO20CMOAUWUMU U NOOBEPIEHHbLIMU
owubkam u3-3a Yesoseyecko2o ¢akmopd. [Ipakmuyeckoe npumMeHeHue Cepsuca oxXBamsbisaem
KkadacmpoBbil yuém, 2padocmpoumesibHoe NJIGHUPOBAHUE u ynpassieHue
Ce/IbCKoX035UCmBeHHbIMU Y200bsIMU, NpedoCMas/isis Macwmabupyemoe U 3KOHOMUYHOE peuleHue.
Hanpumep, B8 Kaoacmposbix CUCMeMax Cepsuc asmomMamusupyem pe2ucmpauyuro Y4acmkos,
CHUXAsA BEpOSMHOCMb OWUOOK U YcKkopas 06pabomKy 0aHHbIX. B 2padocmpoumesibcmse oH
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obecneyum moyYHble OaHHbIe 0 2pAHUYAx 0/151 NPOEKMUPOBAHUS UHGPACMPYKMYPbI, d B C€/IbCKOM
Xxo350cmae onmuMu3upyem UCNO/Ib30BAHUE 3eMeslb U KOHMPOJIb COCMOSIHUSA yeooul. Hecmomps
Ha nepcnekmusbl, OCMArOMCcsl Bbi30Bbl, BK/HOYAS NOMPEOHOCMb B KA4eCMBEHHbIX UCXOOHbIX
OaHHbIX U 3HAYUMesbHbIX BbIYUCAUMESbHbIX pecypcax. bydyujue uccredoBaHusi O0sHHbI
COCPedomoYUMbCS HA NOBbIWEHUU Ycmolqusocmu MoOeiu K pasHOObpasHbIM CUEHapusm u
onmumusayuu 3pdekmusHocmu obpabomKu. MccredosaHue 0emMoHCMpUpyem nomeHuuasn
UCKYCCMBEHHO20 UHMEIeKMA B 2e0NpOCMPAHCMBEHHOM aHaause U co30aém ocHosy 0Jis
OanbHelwux paspabomok 8 obsacmu asmoMamu3UupoOBAHHO20 YNPABICHUS 3eMeslbHbIMU
pecypcamul.

Keywords: Remote monitoring, aerial photography, land parcel boundaries, machine
learning, computer vision, geospatial analysis, cadastral accounting, neural networks

KntoqeBnble c/108a: [JucmaHyuoHHbIT MOHUMOPUHe, a3p0domocbEMKA, onpedesieHue 2paHud,
3eMe/ibHble  Y4ACmKU, MAWUHHoe 0by4YeHue, KOMNbHOMEPHOEe 3peHUE, 2e0UHPOPMAYUOHHbIe
cucmemnl, KaOAcmposbil y4ém, HellpoHHbIe cemu

BsedeHue

Ce200Ha mexHo102uu OUCMAHYUOHHO20 MOHUMOPUH2a meppumopuli uzparom Bcé 6os1ee BaXcHyro
POJIb, NOCKOJIbKY MOYHOCMb U 0NepamuBHOCMb B YNPAB/IeHUU 3eMesibHbIMU Pecypcamu Heobxooumsl
0718 3¢pekmuBHO20 NJIAHUPOBAHUS U UCNOJIb30BAHUS meppumopul, a makxe npedomapalieHus
pPasau4HbIx npobsem [1, 2, 3]. O0Ha u3 Karodesbix 3aday 8 3mol obacmu s8/19emcs onpedesieHue 2paquy,
Y4acmkos [4]. B ycnosusix cmpemumesibHo20 pocma ypbaHu3ayuu u yBeIudeHUs: Cnpoca Ha 3emMesibHble
pecypcbl MexHoa02uU OUCMAHYUOHHO20 MOHUMOPUHEA CMAHOBIMCS K/IHOHYEBbIM UHCMPYMeHMOoMm 0JiS
ynpasaeHuss meppumopusamu. OnpedesieHue 2paHuy 3emesibHbIX Y4acmKoB ABasemcs 00Hol U3
Haubosiee CIoXHbIX U MPYO0EMKUX 3adad 8 3modl 061acmu, NOCKOIbKY MpadulUuoHHbIe Memo0okl, Makue
KaK HazemHble 2eode3uyeckue u3mepeHus, mpebyrom 3HaYUmMesibHbIX BPeMeHHbIX U GUHAHCOBbLIX
3ampam. Kpome moeo, C/IoxcHbIU pesibeg, pacmumesibHOCMb U AHMPONO2eHHbIe 06beKmbl 4acmo
npuBoosAM K owubKam 8 pacno3HasaHuu 2paHul.

CoBpemeHHble 0oCmuMeHus 8 06/1acmu UCKYCCMBEHHO20 UHMEes/IeKma U KOMNbHMEPHO20
3peHUs OMKPbIBAOM HOBbIE BO3MOXCHOCMU 019 ABMOMAmMu3ayuu 3mo20 Npoyeccd. ¥Icnosib308aHue
OaHHbIX A3pOPOMOCEMKU B COYEMAHUU C al20pUMMAamMu MawluHHo20 0by4eHUs N03B80JISem He MOJIbKO
NoBbICUMb MOYHOCMb JIOKAAU3AUUU 2pAaHUl, HO U MUHUMU3UPOBAMb BJIUSHUE BHEUWHUX daKkmopos.
Takue peweHus 0cobeHHo BocmpeboBaHbI B KPYNHbIX NPOEKMAX, CBA3AHHbIX C KAOACMPOBbLIM Y4EMOoM,
2padocmpoumesibHbIM NIAHUPOBAHUEM U YNPABIeHUeM CesibCKOX03AUCMBEHHbIMU yY200bIMU. B 0aHHoU
cmamee paccMampusaemcs paspabomka UHmMes/IekmyaaibHo20 Cepsaucd, Komopsbll pewaem 3adady
aBmMoMamuyecko2o onpeodesieHus 2paHUl 3emMesibHbIX Y4aCmKOoB, Ha 0CHOBE OaHHbIX A3POPOMOCLEMKU.

AKmyasibHocmb npob/iemMbl

Heobxo0umMocmb MOYHO20 U onpedesieHus epaHul, 3emesibHbIX Y4acmkKos8 006YC/108/1eHa
HecKo/IbKUMU pakmopamu. Bo-nepsbix, pocm Yuc/1a 3emesibHbIX CNOPOB U HeobXxo0UMoCmb Ux 6bICMpo2o
paspewieHuss mpebyrom asmoMamu3upoBAHHbIX peuleHull. Bo-8mopblX, MpaouluoHHbIe Memoobl,
makue Kak py4Has 06pabomka 0aHHbIX UJIU UCNO/Ib30BAHUE YCMApesLUX mexHoa02ul, He Cnpasisomcs
C YBe/IUYUBAOUWUMCS 06bEMOM UHGPOPMAayuUU. B-mpembux, C/I0XHbIE NPUPOOHbIE U AHMPONO2EHHbIe
YC/I0BUS, MAKue Kak 2ycmasi pacmumesibHOCMb UJIU NJI0MHAs 3acmpolika, co30arom 0oNosHUMe bHbIe
mpyoHoCcmu 019 MOYHO20 Kapmo2padupoBaHUs.

CoBpemeHHble mexHos10euU OUCMAHUUOHHO20 30HOUPOBAHUS, BKJIOYAS d3POPOMOCbEMKY U
CNYMHUKOBbIe 0aHHble, NPeO0CMAB/ISHoM 0emasiu3upoBaHHble U3obpaxeHus, Komopble Mo2ym bbimb
o0bpabomarbl ¢ NOMOWbH A/l20PUMMOB UCKYCCMBEHHO20 UHMeJsIeKkmd. Hanpumep, ucnosib308aHuUe
HelpOHHbIX cemel 0719 ceameHmayuu u3obpax;eHul Moxem No380/1UMb BbIOE/IIMb 2pAHUUbLI Y4ACMKOB
C BbICOKOU MOYHOCMbHO 0axce B YC/I0BUSX C/IOHCHO20 1aHowagma. Imo denaem 3adady pazpabomku
UHMesI/IeKmyasbHbIX CepuUCOB 0J11 MOHUMOPUH2a meppumopull 0cobeHHo akmyasibHod.

0630p coBpemeHHbIX NOOX0008

B cmambe EpmoxuHa A.B. u VBaHosa H.H. paccmampusaromcs pasiuyHbie Memoob!
0uCMAaHuuUoHHo20 30HOUpoBaHus [5]. OCHoBHoe BHUMaHue yoessiemcs anzopummam obpabomku
0aHHbIX, NO3BOJIAOUWUM AHAIU3UPOBAMb U306paxeHus U Bbioesimb pa3/iuyHble Kaaccbl 0bbekmos. B
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UCC/1e008aHUU NPUMEHSHOMCA MemoOb! KAACCUPUKAUUU HA OCHOBE MAWUHHO20 0Oy4YeHus, BK/IHYas
HelpoHHbIE Cemu, 4Ymo CNnocobcmayem NOBbILEHUK) MOYHOCMU U3BJIeYeHUs UHGOPMauuu U3
a’3pogomocHUMKOB. B cmamee ynomuHaemcs, 4mo cnymHuku GHGSat ucnosib3yrom cnekmpomempuro
0/19 U3MepeHuss KOHUeHmMpayuu memada 8 ouanaszoHe 1600—1700 HM C NOMOWbH WUPOKOY20/IbHO20
cnekmpomempa @abpu-Ilepo (WAF-P etalon), obecnequsasi moyHbie 3HaqyeHus 0151 bosee yem 200 000
nukcenel Ha uzobpaxceHue. Takxe nod4yepKuUBAemcs, Ymo CNymHUKOBbIe 0aHHble 06pabamsiBaromMcs ¢
NOMOUWbHO UCKYCCMBEHHO20 UHMEIIeKMA U asi20pUMMOB MALLUHHO20 06YYeHUsI 0J151 OUeHKU COCMOSHUS
oKkpyxarowiell cpedbl, BKIOYAS UHOEKC niouwiadu JIuCmbes U 3andcbl yenepood, Ymo NO3B0Ji9em
npoBooums 6osee bbIcMpbit U MOYHbIU aHA/IU3 NO CPABHEHUIO C Ye/10Be4eCKUM MpPYOoM.

B uccnedosaHuu, nposedeHHoM 3aciasckum M. M., onuckiBaromcs Memoob! NPOCMPAHCMBEHHOU
pasMemku, UCNOJIb3YUUEe ane0puUmMbl KOMNbOMEPHO20 3peHus 019 aHaauza uzobpaxceHud [6].
OcHoBHOE BHUMAHUe yoessiemcs Memoodam CesMeHmayuu U pacno3HaBaHusi 0bbekmos, KOmopble
N03B0JIIKOM BbIABAAMb U3MEHeHUS B SKOCUCMeMax U C/1edums 3a COCMOSIHUEM NPUPOOHbIX pecypcos. B
pabome Noo4YepKuBaemMcs BAXCHOCMb NPUMEHeHUs 2/1y60K020 0by4eHuUs 0J1S YydueHUs pe3yibmamos
Kaaccugukayuu U NOBbIWEHUS 3PHeKmuBHOCMU MOHUMOPUHed. B cmambe 20B0pumcs, 4Ymo
paspabomaHa NPo2PAMMHAS CUCMeMa 3KOJI02U4YeCKo20 MOHUMOPUH2d HA OCHOBe mexHoso2ull
NPOCMPAHCMBEHHOU pazmMemKu U MAaWUHHO20 3peHus, Komopas yHUduUyupyem eemepoceHHble 0aHHbIe
RGB-cHumkos u bBITJIA. YKkasbisaemcs, 4mo cucmema UCNoJb3yem YembipexamanHbili mMemoo
(npocmpaHcmBeHHas pasmemka, Gpuibmpauus, cesmeHmauus, ¢ppazmeHmauus) u peaau3osaHa ¢ seb-
uHmepgelicom. Takxice ommedaemcs npumeHeHue Guibmpos (MeouaHHbId U aHU30mponHsIt) u NDVI-
UHOeKca 0J19 aHaau3a pacmumesibHo20 NOKPOBd.

B pabome KypeaHosu4a K.A. akueHm 0es1aemcs Ha UcnoJib308AHUE d/l20pUMMOB UCKYCCMBEHHO20
UHMeIIeKma, makux Kak MawuHHoe obyqeHue u 21ybokoe oby4yeHue, 019 MOHUMOPUHead NaBookos [7].
Vccnedyromcsa memoobl Npe0CcKa3aHusi pUCKOB Ha OCHOBE aHA/Iu3a UCMOPUYECKUX OaHHbIX U MeKyUiuX
CHUMKOB. BHedpeHue asmomamu3upoBaHHbIX cucmem no3sosisem bosiee 3¢pdekmusHO OMCaexusams
U3MeHeHUsI U ynpassisgmb PUCKAMU, CBA3AHHbIMU C NABOOKAMU. B cmamaee 208opumascs, Ymo nocie 10
mbICSY umepayul npoyecca obydeHus npou3soousIU OUEHKY Npou3BooumebHocmu no F1-mempuke.
Mcxo0a u3 cmameu, Hauaydwud pe3ysbmam No CKOPOCMU U MOYHOCMU NPOOeMOoHCMpPUpoBaia
apxumexkmypa U-net, NocmpoeHHas ¢ ucno/ib308aHuUemM cBepmoYHoU HelipoHHoU cemu ¢ 3HK0Oepom SE-
ResNeXt50. Takxe nod4epkusaemcs, Ymo npu obyyeHuu Kaacc “oepaxcoeHust” npodemoHCmpupoBas
CaMyHo HU3KYH MOYHOCMb U3 BCEX K/IACCOB, CBA3AHHO 3MO ¢ npobiemoll HecbanaHcupoBaHHOU BbIGOPKU,
MO ecmb C pazHbIMU pazmepamu 0b6bekmos NONAJArOU4UX B KACCh.

B cmamsbe Myxammada VIXcaHa onuckbIBaemcs UCNO/1b308aHUe UCKYCCMBEHHO20 UHMes1ieKma /15
pelueHus 3a0a4y 3eme/ibHo20 Kaodacmpa, Makux Kak YCmpaHeHue HaioxeHUl u owubok 8 eeomempuu
yyacmekos [8]. ABmomamu3upoBaHHbIt Nooxod Ha ocHose SAM (Segment Anything Model) no3sonsem
appekmusHo obpabamsisams 6osbwue 0bbemMbl OaHHbIX A3POPOMOCLEMKU, YMO 0CObeHHO NOJIe3HO
071 MOHUMOPUHed meppumopull C BbICOKOU NJOMHOCMbIO Y4ACMKOB. IMO 0emMOHCMpuUpyem
nomeHyuan MW B8 ynpasieHuu NPOCMPAHCMBEHHbIMU OdaHHbIMU. Cmames onucbiBaem Memoo
cesMeHmauuu 2paHul, 3emesibHbIX Y4acmKo8 Ha 0pmogomOoMO3auKkax (paspewieHue 5 cm, moyHoCms
12,4 cM) ¢ nomowibro Mooesiu SAM, obyqerHol Ha 11 M/H u30bpaxceHud, 015 HaXox0eHUs KOHMPOJIbHbIX
moyek (onpedesieHue moYHbIX KOOPOUHAM HA OpmMOodOMOMO3aUKaAx, Hanpumep, yesbl 30aHud, 3abopos
U/IU nepeceyeHUs epaHul, KOmMopble C/IyX#am ONOPHbIMU MOYKamu 0/ 6/104HOU KOppeKkmupoBKU —
Npoyecca BbIPABHUBAHUSA U YMOYHEHUS 2eo0Mempuu 3emeslbHbIX Y4acmkos.). [lpouecc BK/o4Yaem
ceameHmauuro, BbloeseHue ueHmpasabHoU JIUHUU, YynpouwseHue u gpuibmpayuro, 4mo 0dem u3MeHeHuUe
naowaou yyacmkos Ha 4—6% (donycmumo 0o 10%), HO 63 MoYHbIX OAHHbLIX O NO2PeWHOCMU WU
ckopocmu obpabomku

Cmambsi  KypakuHol H.M. kacaemcs MemoOoB  UHMez2payuu  da3pogomocbemku  C
2e0UHGPOPMALUOHHBIMU cucmemamu (IMC) [9]. Paccmampusaromcs nooxodsi K obpabomke u aHamusy
NPOCMPAHCMBEHHbIX OAHHbIX, BK/IOYAS Memoobl 0bpabomku u3obpaxceHul u NPoCMpPAHCMBEHHO20
aHanu3sa 0J1s BbISBIEHUS U3MeHeHUU Ha meppumopuu. B ucciedoBaHuu akyeHmupyemcs BHUMAHue Ha
BAXCHOCMU ~ MOYHOCMU ~ 2e0NPOCMPAHCMBEHHbIX — OAHHbIX U NPUMEHeHUU  aHaJumu4yeckux
UHCMPYMeHmoB 019 3¢pekmusHo20 MoHUmMopuHed. Cmamesa paccmampusaem obpabomky OaHHbIX
a’pogpomocbemKu ¢ UcNo/ib30BaHuem MIC, BK04as co30aHue opmogomonsiaHos U uugpossix modenel
mecmHocmu. lpeumywecmaamu 8/9HMC BbICOKAs modYHocmsb (00 0,025 m), ede Kaxobid NUKCesb
coomsemcmayem 2,5 c¢m peasbHOU MecmHocmu, Ymo Nno3BoJsisem 0emasbHO pPaz/iudams 2paHulbl
y4qacmekos, dopo2u U NOCMPOUKU, a makxe uHmeepayus ¢ 'MC. O2paHuyeHuss CBA3aHbI C Ka4ecmBoMm
UCXOOHbIX OQHHBIX, BbICOKUMU BbIHUC/IUMEIbHBIMU 3aMPAMAamMu U  C/I0OMHOCMbIO 0b6beOUuHeHUs
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PA3HOPOOHbIX CHUMKOB. Memoouka 3>pgdekmusHa 0518 3emieycmpolcmad, MOHUMOPUHed U
KapmoapagpupoBaHusl.

3mu noodxo0bl 0emMOHCMPUPYOM Ppa3/iudHble MeXHOI02Ul, UCNOJb3yemMble 0718 aHaau3a u
MOHUMOPUHea meppumoputl, BK/H0Has KOMOUHAUUH OUCMAHUUOHHO20 30HOUPOBAHUS, KOMNLIOMEPHO20
3DeHUS U UCKYCCMBEHHO20 UHMesIeKMA.

HayyHo 060CcHOBAHHBIL BbI6OP NOOX00a

Ha ocHosaHuu npoBedéHHo20 ob3opa cmamel MOoxcHO coenams BbIB0O0, YMO 0719 3a0a4
JloKanuzayuu obbekmoB Ha aspodomoCcHUMKAx Haubosnee 3¢poekmuBHbIMU SBISHOMCS Memoob,
coyemaroujue KOMNbHOMepPHoe 3peHue U MawuHHoe obydyeHue. B 4acmHOCmMU, CBepMOYHbIE HEUPOHHbIE
cemu (CNN) demoHcmpupyrom BbICOKYH NPOU3BOOUMETILHOCMb B 3A0a4ax ceemeHmauuu usobpax;ceHud,
ymo desiaem ux NOOX00AWUM BbI6OPOM 0J11 onpedesieHus 2paHul, 3emMesibHbIX y4aCmKOB.

OcHoBHble 3mansi paspabomku cepsuca

Paszpabomka UHMe/IeKmMyasbHo20 cepsuca O/ daBmMOoOMAMUYecko2o onpeodesieHus 2paHuy
3eMe/IbHbIX Y4aCMKOB BKJ/IH0YAem HeCKo/IbKO K/IK0YeBbIX SMAanos:

1. Cbop u npedsapumesibHas obpabomka 0aHHbIX. Heobxoduma nod2omoBKa aspodomoCcHUMKOB,

2. ObyyeHue modesu. [lpumeHeHue cBepmoOYHbIX HeUpoHHbIX cemed, Hanpumep, YOLO, ons
ceaMeHmauuu usobpaxceHul u BbloeseHus epaHuy y4acmkos [10]. ObyyeHue nposBooumcs Ha
pazmeyeHHbIX OaHHbIX, BKIKOYAOWUX pA3/IUYHbIE MUNb! IAHOWAdmMos u ycio8ud;

3. [poekmuposaHue apxumekmypsb! cepsucd. Cepsuc 0o/mHeH BKIYambs Modysiu obpabomku
u306paxceHud u BU3YaAU3AUUU Pe3yIbMAamos;

4. TecmuposaHue U oueHkd. ToYHOCMb MOoOeU QOIHHA OUeHUBAMbLCA HA PeasbHbIX OAHHbIX C
UCnNosIb308aHUemM Mempuk, makux Kak precision, recall u F1-score [11].

lMpakmuyeckas 3Ha4uMocmsb

B obaacmu kadacmposo2o y4éma cepsuc N0380/1UMm ABMOoMamu3upoBams NPOUECC peaucmpayuu
YYACMKOB, CHUXCAS BEPOSMHOCMb OWUBOK U YcKkopsas 0bpabomkKy 0aHHbIX. 15 2padocmpoumesibHo20
NIAHUPOBAHUSI CepBUC NPedoCMAasuUm MoYHble OdHHbIE O 2pAHULAX, YMO ynpousaem NPoeKmuUpOBaHUe
UHGpacmpykmypbl. B ce/bckoM  xo3adcmse  asmomMamu3upoBaHHbIl  MOHUMOPUHZ  NOMOXem
ONMUMU3UPOBAMb UCNOJIb30BAHUE 38MeJlb U KOHMPOIUPOBAMbL COCMOSIHUE y2ooud.

[pumerHeHue UHMesIIeKmyaabHo20 CepBuCa Makxe Nocnocobcmayem CHUXeHuro 3ampam. 1o
CPABHeHUo € MPAaduyUoOHHbIMU Memodamu, mpebyroluMuU 3HaA4UMesIbHbIX Ye/10Be4eckux pecypcos,
asmomamusuposarHas 0bpabomka 0aHHbIX COKpauiaem spems U pacxoobl Ha HA/IU3.

3akiroveHue

Pazpabomka uHMeIeKmMyaibHo20 cepsuca 0J11 aBMOMAMUYeCcko2o onpedeseHus 2paHuy
3eMeJIbHbIX Y4acmKoB8 HA OCHOBE OAHHbIX d3pOPoMOCbEMKU npedcmassigem cobol nepcnekmusHoe
HanpassieHue B8 obnacmu  OUCMAHUUOHHO20 — MOHUMOPUH2d. — VICNO/Ib30BAHUE  MexHoa02ull
KOMNbHOMEPHO20 3PeHUs U MAWUHHO20 0bYy4YeHUs NO3B0/IAem 3HAYUMe/IbHO NOBbICUMb MOYHOCMb U
3ppdekmusHoCMb aHaaU3a NPOCMPAHCMBEHHbIX 0aHHbIX. BMecme ¢ mem, danbHeluwue uccieo0o8aHus
Heobxo0umbl 019 NpeodosieHUss 02paHu4eHud, CBS3AHHbIX C KA4eCmBOM UCXOOHbIX OAHHbIX,
BbIYUC/IUMEIbHBIMU 3aMpamamu u 06pabomkol C/I0HCHbIX CUeHApues.
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RESEARCH ON THE PRODUCTION PROCESS OF MINERAL FERTILISER ENRICHED WITH
POTASSIUM NUTRIENT BASED ON PHOSPHORITES

Sattarova Leman llgar
Azerbaijan State Oil and Industry University

Abstract

This study investigates the synthesis of mineral fertilizers derived from unenriched
phosphorite flour (UPF), in combination with nitric acid, ammonium nitrate solution, and
potassium chloride. Laboratory-scale experiments were carried out to determine the feasibility and
optimal conditions for producing efficient fertilizer compositions. The UPF used in this research
had the following chemical composition: P2Os — 16,6%; CaO —42,7%; CO2 — 15,7%,; MgO — 1,7%;
R203 — 2,5%; SO3 — 1,1%; F — 2,3%,; H-0 — 2,1% and loss on ignition (n.o.) — 3,7%. Based on the
experimental results, optimal reaction parameters and processing conditions were established for
the formation of new-generation mineral fertilizers with enhanced agronomic potential.

Keywords: Raw phosphorite material, nitric acid treatment, ammonium nitrate-based
solution, potassium chloride additive, synthesis of mineral fertilizers, efficient phosphorus
extraction.

Introduction

It is impossible to imagine productivity without the use of mineral fertilisers containing various
nutrients (nitrogen, phosphorus, potassium). In recent years, there has been an increasing trend in the
production of phosphate raw materials and it is not surprising that the world phosphate ore production
today is 191 million tonnes per year. The annual production and consumption of phosphate raw materials
is expected to be about 71 million tonnes of P-Os (222 million tonnes of phosphate rock) by 2050 [1].
Phosphorites are the main raw material of phosphate used in the production of phosphorus fertilisers.
They are not suitable for fertilisers containing dense phosphorus. For this reason, active studies have been
carried out in recent years on the conversion of such phosphate rocks into liquid and suspended fertilisers.
The production of liquid suspension NP-fertiliser has been previously studied [2,3]. The production of NPK
suspension fertilisers with insecticidal activity was also investigated [4].

Aims and objectives of the study

The aim and objective of the study is to obtain liquid suspension complex fertilisers based on low
quality phosphorites.

Materials and methods

For laboratory experiments, unenriched phosphorite flour with the following composition (wWt.%)
was used: P20s — 16,6%; CaO —42,7%; CO2— 15,7%; MgO — 1,7%,; R:03 — 2,5%; SO3— 1,1%; F—2,3%,
H-0-2,1%, (n.0.)—3,7% and 56 % nitric acid. The decomposition of phosphate feedstock with nitric acid
was carried out in a glass reactor at 25-35°C with continuous stirring for 20-25 minutes. The calculated
amount of nitric acid was added to the phosphate feedstock within 4-5 minutes. At the same time, there
was an intense interaction of the acid with the components of the high carbonate phosphate feedstock
in the reactor. Since the process was carried out in solid-phase mode, abundant foaming did not occur,
since there was almost no liquid phase in contact with high-carbonate phosphorite incomplete nitric acid.
The calculated amount of water was added to the solution obtained after digestion to obtain an 80%
fertiliser suspension, i.e. the moisture content of the slurry was constantly maintained at 20% H:O. For
the preparation of suspended complex NPK fertilisers with different nutrient ratios, the nitrogen-
phosphoric acid solution was mixed with a calculated amount of ammonium nitrate solution obtained by
neutralising nitric acid with aqueous ammonia solution or gaseous ammonia, and then a calculated
amount of potassium chloride was also added to the NP-fertiliser suspension. The resulting complex NPK-
fertiliser samples were analysed in suspensions with different nutrient ratios according to the methods
presented in [5,6].

Results and discussion

The results obtained are given in Figure 1. According to the data in Figure1, 34% of the suspended
complex nitrogen-phosphorus-potassium fertiliser (N:P20s:K20=1,0:2,0.:2,0), 34% was in ammonia form,
the remaining 66 % was in nitrate form, total 8% nitrogen, 35% of which was in absorbed nitrogen form,
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total 7,2% P20s, total 6,2% K>0 and 18% CaO. Of the 35% in absorbable form, only 7% is K20 and 18%
is CaO, of which 33% is in absorbable CaO and 25% is in water soluble form. It contains mainly calcium
nitrate — 12,7%, ammonium nitrate - 13%, as well as mono- and dicalcium phosphates and phosphate
flour in active form - 27% and potassium chloride - 12%. N+P>0s+K>0+CaOrasic. the total amount of
nutrients is 26%.

Fig 1. Chemical composition of suspended NPK fertiliser.
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By increasing the proportion of ammonium nitrate in the suspension to 27%, i.e. changing the
N:P>0s:K20 ratio from 1,5:2,0:2,5 to 1,0:1,5:2, the rate of decomposition of phosphate rock increases
from 35% to 37%. Increasing the nitric acid ratio from 30% to 70% in the decomposition of unenriched
phosphorite flour causes the amount of absorbed phosphorus and calcium to increase from 3% to 5%
and from 6% to 9%, respectively.

Under these conditions, the separation coefficient of phosphate flour varies between 44% and
75%. The changes of water-soluble forms of phosphorus and calcium in suspended complex nitrogen-
phosphorus-potassium fertilisers depending on nitric acid content and nutrient ratios were also
investigated. It was found that water soluble forms of phosphorus and calcium increased with increasing
nitric acid content. For example, in 30% nitric acid solution, the amount of water-soluble forms of
phosphorus and calcium was 1,2% and 2,8%, respectively, while in 70% nitric acid solution, these
amounts were 2,4% and 5,6%, respectively, i.e. 2-fold increase. Based on the research, the optimal
conditions for obtaining new forms of liquid suspended complex fertilisers were determined: the ratio of
nitric acid for decomposition of unenriched phosphorite flour -30-70% of stoichiometry; decomposition
time - 20-25 minutes.

Conclusion

It has been experimentally proven that new effective forms of liquid suspension complex fertilisers
can be obtained by disintegrating unenriched phosphorite flour and adding ammonium nitrate and
potassium chloride solutions to the resulting slurry. Complex NPK fertiliser in liquid suspension stands
out with its ease of production compared to standard solid fertilisers and meets the basic requirements
of agricultural production. However, the fertilisers obtained also have some disadvantages: poor
rheological properties and thus technical difficulties in application. In order to overcome these
shortcomings and to improve the technology of suspended complex fertiliser production based on low-
quality phosphate rock, it is necessary to investigate the most suitable approaches to the production of
liquid suspended complex fertiliser, which is another topic of our research.
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