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Abstract. This article explores the significance of optimizing the design of multi-apartment buildings to improve the com-
fort and convenience of residents. Through a comprehensive analysis of various aspects, including landscape design, infra-
structure, safety measures, energy efficiency, accessibility, communication systems, and waste management, the article high-
lights the critical role of thoughtful design in creating a pleasant living environment. Drawing on examples from global prac-
tices, such as the integration of smart home technologies and eco-friendly materials, the article provides practical recommenda-
tions for enhancing the quality of life in multi-apartment buildings. By incorporating modern design solutions and leveraging
innovative technologies, such as smart home systems and sustainable building practices, developers and architects can create
spaces that are not only aesthetically pleasing but also functional and comfortable for residents. This article underscores the
importance of optimizing design strategies to meet the evolving needs of urban dwellers and emphasizes the potential of well-
designed multi-apartment buildings to foster a sense of community and well-being among residents.
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1. Introduction ing design, as well as highlight the key principles to consider
when designing and landscaping residential complexes. The
ideas and recommendations presented in the article will help
architects, designers, and developers create cozy, functional,
and comfortable multi-apartment buildings that meet the
needs of modern residents.

In the modern world, where residential complexes are be-
coming increasingly common and familiar in urban life, the
role of design in multi-apartment buildings, entrances, and
surrounding areas is becoming more significant. These as-
pects not only define the external appearance of residential
complexes but also have a considerable impact on the com- . g Sy ' bl b
fort and quality of life of their residents (Figure 1). S BE:

The design of multi-apartment buildings plays a crucial '
role in creating a pleasant atmosphere and coziness in resi-
dential spaces. From choosing the color scheme of the facade
to organizing communal spaces inside the building, every
detail matters for the overall perception and comfortable
living of residents. The entrance, being the first impression
of the building, should be clean, well-maintained, and func-
tional, while the surrounding territory should be convenient,
safe, and pleasant for walks and relaxation.

In this article, we will discuss various aspects of multi-
apartment building design and its impact on the comfort of
residents. We will examine not only visual aspects but also
functional solutions that can make life in a residential com- Figure 1. Example of multi-apartment building design
plex more convenient and enjoyable.

The main goal of this article is to explore the factors in 2. Materials and methods
the design of multi-apartment buildings that can enhance
comfort for their residents. We will also analyze various
approaches to organizing entrances and surrounding areas,
their influence on the overall atmosphere, and the level of ~ 2.1.1. Architectural solutions and their impact on the
convenience for tenants. functionality of the house

In the following sections, we will look at specific exam- Architectural solutions applied in house design have a di-
ples of successful implementations of multi-apartment build-  rect impact on its functionality, convenience, and overall
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2.1. Design of a multi-apartment building and its impact
on living comfort
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atmosphere. In this text, we will explore which design as-
pects have the greatest influence on living comfort and how
architectural solutions contribute to creating a cozy and func-
tional environment.

One key aspect of design is the layout of living spaces.
Proper room arrangement, optimal use of space, convenient
placement of bathrooms and kitchens — these are all important
factors that affect the level of living comfort. Thoughtful space
utilization allows for the creation of functional and cozy rooms
where every square meter is used efficiently [1].

Another important aspect is the organization of common
areas in the house. Lobbies, entrances, elevators, parking spac-
es — all these elements influence the overall impression of the
house and its level of comfort. Cleanliness, orderliness, and
the availability of necessary services (such as storage space for
bicycles or baby strollers) make living in a multi-apartment
building more pleasant and convenient for its residents.

It is also important to pay attention to architectural details
and finishing touches of the house. Quality materials, stylish
decoration, modern technologies — all contribute to the im-
pression of high quality of life in the house. Aesthetics play a
significant role in shaping a comfortable space and affect the
psychological comfort of residents.

One should not forget about the exterior appearance of
the house. Architectural style, facades, landscaping of the
surrounding area — these are all important aspects that deter-
mine the overall atmosphere and level of living comfort. A
beautiful and well-maintained appearance of the house con-
tributes to creating a pleasant atmosphere and increasing the
satisfaction of its residents (Figure 2).

Overall, the design of a multi-apartment building plays a
crucial role in creating a comfortable and cozy living space.
Architectural solutions applied in design and construction
determine the level of functionality, convenience, and overall
atmosphere of the house. Creating a harmonious and com-
fortable space requires a comprehensive approach and care-
ful consideration of all design aspects.

Figure 2. Example of architectural style

2.1.2. Optimization of layout and space distribution

Optimizing the layout and distribution of space is a cru-
cial aspect of designing apartment buildings. Well-designed
spaces, tailored to the functional needs of residents, contrib-
ute to creating a comfortable and functional environment.
Each apartment should be thoughtfully designed to maximize
the available area and ensure comfortable living.

A key aspect of optimizing the layout is the arrangement
of living rooms, kitchens, bathrooms, and other functional

areas to ensure usability and ergonomics. It's also important
to consider natural lighting and ventilation by placing win-
dows and doors to provide sufficient access to light and fresh
air.

Proper space distribution also involves placing furniture,
accessories, and storage in a way that ensures functionality
and usability of each room. Attention to detail and efficient
use of every square meter help create a comfortable and
harmonious living space.

2.1.3. The influence of ergonomics on residents’ comfort

The influence of ergonomics on residents' comfort mani-
fests in various aspects of home design. For example, apart-
ment layout should be thoughtfully planned to ensure ease of
movement and utilization of all spaces. This includes proper
placement of furniture, efficient use of space, and providing
adequate lighting and ventilation.

Additionally, ergonomics also impacts the organization
of common areas in the building, such as lobbies, elevator
halls, gyms, and playgrounds. Proper planning and arrange-
ment of these spaces create comfortable and functional areas
for socializing, relaxation, and sports activities.

Special attention is also given to the ergonomics of sani-
tary and domestic premises, such as bathrooms and kitchens.
Proper placement of plumbing fixtures, furniture, and acces-
sories in these areas makes them more functional and con-
venient to use.

2.1.4. The role of natural light and ventilation in ensuring
comfortable living

Natural light creates an atmosphere of spaciousness and
brightness in rooms, improves mood, and enhances produc-
tivity. Rooms illuminated by natural light appear more attrac-
tive and cozier. Therefore, it is important for the design of
the house to include an adequate number of windows and
openings to maximize the use of natural light.

Good ventilation ensures the influx of fresh air into the
rooms, removes excess moisture and odors, contributing to
the creation of a healthy and comfortable atmosphere in the
house. It is important for the design of the house to consider
the proper placement of ventilation openings and systems to
ensure efficient air exchange inside the rooms.

2.2. Design of the entrance hall and common areas

2.2.1. The importance of public spaces for tenant sociali-
zation

The design of the entrance hall and common areas plays a
crucial role in creating a comfortable and appealing atmos-
phere for the residents of a multi-apartment building. These
spaces serve as places where residents meet, socialize, and
spend their time, making their organization highly signifi-
cant.

One of the primary aspects of designing the entrance hall
and common areas is to create spaces for tenant socialization.
These are areas where residents can meet neighbors, interact,
share news, and build a sense of community. Therefore, it is
essential to provide comfortable and functional relaxation
areas, such as benches, seating areas, barbecue or picnic
zones, where residents can spend time in a pleasant environ-
ment.

Moreover, ensuring safety and convenience in the com-
mon areas is crucial (Figure 3). The presence of lighting,
video surveillance, and access control measures helps create
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a sense of security and protection for residents. Additionally,
it is necessary to provide convenient pedestrian paths, play-
grounds, and areas for sports activities to offer diverse oppor-
tunities for active recreation [2].
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Figure 3. Example of lobby and common area design

2.2.2. Aesthetics and functionality of entrances

The aesthetics and functionality of entrances have a direct
impact on the overall perception of the building, as well as
on the level of comfort and coziness of living. The aesthetics
of the entrance include not only its external appearance but
also its internal design. Stylish design, high-quality finishing
materials, good lighting — all of these create a pleasant im-
pression and emphasize care for the residents. Landscaping
of the surrounding area also plays an important role because
cleanliness and order contribute to comfortable living. How-
ever, besides the external appearance, it is important to con-
sider the functional aspects of the design. The presence of
convenient entrance paths, elevators, fire exits, as well as the
organization of spaces for storing bicycles or strollers — all of
these make living more convenient and safer.

2.2.3. Management of cleaning and maintenance of public
areas

The design of entrance halls and public areas should
harmoniously integrate with the organization of their clean-
ing and maintenance.

Proper planning and distribution of responsibilities be-
tween the housing management services or property man-
agement companies ensure regular and high-quality cleaning.
This includes floor cleaning, elevator maintenance, window
cleaning, vacuuming of carpets, garbage disposal, etc. Spe-
cial attention should be paid to such public areas as entranc-
es, stair landings, elevator halls, playgrounds, and parking
lots.

Regular technical maintenance of ventilation, lighting,
water supply, and sewage systems also plays an important
role in maintaining comfortable living conditions. This helps
prevent unpleasant surprises such as emergencies and mal-
functions, significantly increasing residents' satisfaction and
maintaining the building's good reputation.

Another important aspect of managing the cleaning and
maintenance of public areas is resident oversight. Establish-
ing a feedback system and allowing residents to submit re-
quests for cleaning or repairs enable prompt responses to
emerging issues and meet residents' needs effectively.

2.2.4. Safety and lighting in public spaces are crucial
aspects of building design

Lighting in public areas should be bright and uniform to
ensure good visibility and prevent potential incidents. Regu-
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lar maintenance of lighting fixtures and lamps helps prevent
situations with poor or insufficient lighting, which can lead
to accidents or criminal activities.

It is also important to have video surveillance and access
control systems in public areas to prevent unwanted visits or
intrusions onto the premises. Placing surveillance cameras in
strategically important areas such as entrances, elevator halls,
and parking lots allows for monitoring the situation and
quickly responding to emerging threats.

In addition, it is important to provide appropriate fire
safety equipment, such as fire alarms, extinguishers, and
emergency lighting, to minimize the risk of fire and ensure
prompt evacuation if necessary.

2.3. Design of the courtyard area and landscaping

2.3.1. Landscape design and its impact on the overall
atmosphere

Well-designed rest areas, pedestrian paths, playgrounds,
and relaxation zones contribute to creating a favorable envi-
ronment for living and interacting with neighbors (Figure 4).
One of the key aspects of landscape design is the selection of
plants and trees that create natural beauty and coziness on the
territory. A variety of colors, shapes, and textures help create
a harmonious landscape, bringing elements of nature into the
environment. Additionally, greenery not only adds beauty
but also contributes to improving the ecological situation by
absorbing carbon dioxide and enriching the air with oxygen.
Designed with aesthetics and functionality in mind, relaxa-
tion areas become popular gathering places for residents.
Comfortable benches, tables, gazebos, and barbecue areas
provide opportunities for family leisure and socializing with
neighbors [3].

Figure 4. Example of design of recreation areas, pedestrian
paths, playgrounds

2.3.2. The organization of pedestrian areas, children's
playgrounds, and recreation zones

Pedestrian zones are an important part of the residential
area infrastructure, providing residents with convenient ac-
cess to their homes and the opportunity for safe walks. Wide
sidewalks, paved paths, or pedestrian alleys with greenery
create a pleasant atmosphere and contribute to promoting a
healthy lifestyle.

Children's playgrounds play a significant role in chil-
dren's development and the formation of their social skills.
Play complexes, swings, slides, and sandboxes provide chil-
dren with the opportunity to play and interact with other
children under the supervision of parents or guardians.

Recreation areas are places for relaxation and socializing
among residents. Cozy benches, pavilions, gazebos, or picnic
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areas create opportunities for outdoor relaxation and meet-
ings with neighbors.

2.3.3. Management of greenery and environmental sus-
tainability

Landscaping and environmental sustainability have be-
come integral parts of modern courtyard design, influencing
the overall atmosphere and quality of life for residents.

Managing greenery involves selecting the right plant spe-
cies, providing regular care, and maintaining the optimal
condition of green areas. Choosing local and climate-adapted
plant species enhances their survival and reduces mainte-
nance costs. Environmentally sustainable methods of green-
ery management, such as reducing the use of chemical ferti-
lizers and pesticides, as well as implementing organic waste
recycling methods, help preserve biodiversity and minimize
negative environmental impact.

Furthermore, the variety of greenery and landscape ele-
ments contributes to creating attractive and functional court-
yard areas. Park zones, alleys, flower beds, and lawns create
a pleasant atmosphere for relaxation and recreation, while
also regulating microclimates and improving air quality.

2.3.4. The use of technology to enhance the efficiency of
managing courtyard areas

The implementation of innovative solutions allows for
the automation of management processes, improves service
quality, and enhances residents' satisfaction levels.

One of the primary directions for applying technology in
managing courtyard areas is the introduction of smart man-
agement systems. These systems encompass monitoring and
control of lighting, temperature, humidity, as well as surveil-
lance and security systems. Thanks to sensors, detectors, and
automation control systems, it's possible to effectively moni-
tor and regulate the condition of the courtyard area, ensuring
safety and comfort for residents [4].

Another crucial aspect is the utilization of mobile appli-
cations and online platforms for managing courtyard areas.
This enables residents to quickly and conveniently report
issues, request cleaning and maintenance services, and obtain
up-to-date information about work schedules and events
within the complex.

The adoption of technology also facilitates resource op-
timization and cost reduction in managing courtyard areas.
Process automation allows for more efficient resource utili-
zation, minimizes unplanned expenses, and reduces the time
spent on routine tasks.

3. Results and discussion

3.1. Practical recommendations for improving the design
and landscaping of residential complexes

Improving the design and landscaping of residential com-
plexes plays a key role in creating a comfortable and attractive
living environment. This article offers practical recommenda-
tions based on global best practices that can be applied to the
design and reconstruction of residential complexes.

Landscape Design: Creating green spaces, parks, and
walking paths is an important part of residential complex land-
scaping. A prime example from global practice is the High
Line in New York City, a park built on a disused railway line.

Smart Home Technology: Implementing smart home
technologies, such as lighting, heating, and security systems,
enhances comfort and energy efficiency. An example is the
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Songdo International Business District in South Korea,
where the entire city is equipped with smart city systems.

Environmental Sustainability: Using eco-friendly mate-
rials, waste recycling, and energy-efficient technologies help
reduce environmental impact and improve residents' quality
of life. An example is the Vauban district in Berlin, where
alternative energy sources and eco-friendly transportation are
widely used.

Compactness and Functionality: Residential complex
layouts should be maximally functional and convenient for
residents. An example is "CityLink" in Singapore, where
compact and functional apartments are adapted for modern
living.

Infrastructure and Services: Having well-developed in-
frastructure and services, from shops and restaurants to med-
ical facilities and sports grounds, is crucial. An example is
the Swedish city of Helsingborg, where residential areas
seamlessly integrate into the city's overall infrastructure [5].

Implementing these practical recommendations will help
create modern, comfortable, and convenient residential com-
plexes that meet the needs and expectations of modern resi-
dents. Realizing these ideas with examples from global prac-
tice can serve as a model for other residential construction
and landscaping projects (Figure 5).

Figure 5. Example of landscape design

4. Conclusions

In conclusion, it is important to emphasize that optimiz-
ing the design of multi-apartment buildings is a significant
step in creating a comfortable and convenient living envi-
ronment. This article has examined various aspects that can
be improved to achieve this goal.

By applying modern design solutions, implementing new
technologies, and considering the needs of residents, the
level of comfort and convenience of living can be signifi-
cantly enhanced. Landscape design, infrastructure, safety,
energy efficiency, accessibility for people with disabilities,
communication systems, and waste management—all these
aspects play an important role in creating a pleasant and
functional living environment.

Creating spaces that combine functionality, style, and
aesthetics contributes to improving the quality of life for
residents of multi-apartment buildings. Optimized design not
only enhances the appearance of buildings but also fosters a
favorable atmosphere and a sense of belonging to the com-
mon space.

Overall, optimizing the design of multi-apartment build-
ing spaces is an investment in the quality of life of residents
and the creation of a modern and convenient living environ-
ment. Implementing the proposed recommendations will help
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make residential complexes more attractive and comfortable
for all their inhabitants.

cle. Author also acknowledge the support of Satbayev Uni-
versity for their assistance.

Acknowledgements References

Author would like to express my gratitude to all those ~ [1] Gehl, J. & Svarre, B. (2013). How to study public life. Island
who contributed to the completion of this article on optimiz- Press )

ing the design of multi-apartment buildings to enhance com-  [2] gzﬁt eiiuf; ffcgé%m\éhigoﬁgé:;; E?}’IV urbanism: Toward an

Iioorrt1 agfd éggggra:fir\]/zexgyr\t/mgﬁ tsg?/(\:/ﬁelrtsh?)?k;r?ngt]; ,;Aosrsciﬁlea;r [3] Whyte, W.H. (1988). City: Rediscovering the Center. Doubleday

S [4] Duany, A., Plater-Zyberk, E. & Speck, J. (2010). Suburban

valuable insights, suppor_t, and e_ncouragement thr_OUQhOUt nation: The rise of sprawl and the decline of the American

the research process. Their expertise and collaboration have dream. North Point Press

been instrumental in shaping the ideas presented in this arti- ~ [5] Banerjee, T. (2001). The future of urban form. Journal of the

American Planning Association, 67(2), 149-164

AKalyIbUIBIK MeH bIHFAWJIbLIBIK JEHIeHiH apTThIPY YUIIH KONKA0ATThI
Y# KEHICTITIHIH JU3ailHbIH OHTAUJIAHABIPY

C.C. Jlenenép”
baiinanvic mypevin yii-koMMYHAIObIK wapyawblivlk, 6ackapmacsl, Aimamol, Kazaxcman
*Koppecnonoenyus ywin agmop: info@baylanis.kz

Anpatna. byn Makanazna TypreIHIApABIH KaWIbUIBIFEl MEH BIHFAHIBUIBIFBIH JKAKCApTy YIUIH KOI ITepIli FUMapaTTap by
JOV3aiHBIH OHTAWIAHIBIPYABIH MAaHBI3ABUIBIFEl KapacTepbUiagsl. Jlanmmadt nusaifHel, WHQPaKYphUIBIM, Kayilcizmik
rapanapbl, SHEPTUs THIMIILUTIT, KOJDKETIMILTIK, OafnaHbIc XKylenepin 6ackapy CHSKTBI OpTYPIIi aCeKTiIep Al KemIeH i Talaay
apKBUIBI MaKalla KaKChl eMip Cypy OpTachlH KYPYAarbl OMIACTHIPBUIFAH IN3aiHHBIH MaHbI3/IbI POJIH KepceTedi. AKbUIIBI Vi
TEXHOJIOTHSUIAPBIH MHTETPALMSIIAY JKOHE DKOJIOTHSIIBIK Ta3a MaTepHaigap CHIKTBI QJIEMIIK TOKiprOeneri Mpicajiapra cylieHe
OTBIPBII, MaKaiaaa Kell MaTeplli FUMapaTTapja eMip CYpy camachlH jKakcapTy OOMbIHINA MPaKTHKAaJIbIK HYCKayJap OepiireH.
3amaHayn Ju3aiiH LICUIIMJEpIH €Hri3y JKoHe aKbUIAbl YH JKylenepi MeH TYpakThl KYPBUIBIC TXKipHOenepi CHSIKTHI
MHHOBAIMSJIBIK TEXHOJIOTHsUIApAbI MaiilallaHy apKbUIbl 931pJieyIlijiep MEH COYJIETIIIep ICTETUKANIBIK JKarbIM/bl FaHa eMec,
COHBIMEH Karap (yHKIMOHAIABI JKOHE TYPFBIHAAp YIUIH bIHFAIBI KeHIiCTikTep dkacail amaapl. Byn Makama kaja
TYPFBIH/IAPBIHBIH ~ ©3T€PeTiH KKETTUIIKTEPIH KaHaraTTaHABIPY YUIH JW3aiiH CTpaTerdsulapblH  OHTaWJIAHIBIPYAbIH
MaHBI3JIBUIBIFBIH KOPCETE/ll JKOHE TYPFBIHIAAP apachblHJa KaybIMIACTHIK IEH oJI-ayKaT Ce3IMiH KaJbINTACTHIPYAa >KaKChI
JKoOallaHFaH KeMKa0aTThl YHJIEPAiH oJieyeTiHe Ha3ap aynapajsl.

Hezizzi ce30ep: ken namepai 2umapammap, OU3atHObl OHMAIIAHOBIPY, HCAUTBLILIK, bIHEAUIbLIbIK, MYPEbIH Vil OPMACHL,
JaHowagm ou3aiinel, UHQPAKYPLLILIM, KAVINCI30IK Wapaiapel, sHepeus muimoiniei, KomicemimOinix, dauiansic drcyienepi,
Kanoblkmapovl 0ackapy, akwliovl Yil MeXHOL02UALAPbL, IKOLOSUAIbIK MA3d MaAmepuanloap, mypakmel magxcipubdenep, Kaid
MYPRLIHOAPbL, KAYLIMOACMbIK, dN-AYKAM.

OnrTumu3zanms AU3aliHA NPOCTPAHCTB MHOTOKBAPTHPHBIX I0MOB /1JIA
MOBBINICHUA YPOBHS KOM(OPTA U Y100CTBA NPOKUBAHUS

.. *
C.C. Jlencuén
Vnpasnenue scunuuyno-xommynansro2o xossicmea Baiinanvic, Anmamor, Kasaxcman
*Aemop onsn koppecnonoenyuu: info@baylanis.kz

AHHoTanus. B naHHON cTaThe paccMaTpHBaeTCsl 3HAUMMOCTh ONTUMH3AIMK JU3aliHa MHOTOKBAapTUPHBIX 3JaHMN Ui
yaydmieHus: koMm$opTa M ynoOCTBa NMPOKMBAaHUS skuTeied. Yepe3 KOMIUIEKCHBIM aHaJIM3 Pa3IMYHBIX ACIEKTOB, BKIIOYAs
JaHAmadTHEIA TU3aiiH, HHQPACTPYKTYPY, MEpbl 0€30MacHOCTH, SHEPro3¢ HeKTUBHOCTD, JOCTYIMHOCTh, KOMMYHHUKAIIHOHHBIE
CHCTEMBI U YIIPaBJICHUE OTXOJIaMH, CTAaThsI MOJUYEPKUBAET KPUTHUECKYIO POJIb IPOAYMAHHOTO AW3aliHAa B CO3AAHMU MPHUATHON
XuJioi cpexpl. OCHOBBIBAsICh HA IPUMEpaxX W3 MUPOBOH MPAKTUKH, TAKUX KaK HHTETPALNSA TEXHOJIOTUH YMHOTO JIOMa M 3KOJIO-
THYECKH YUCTHIE MATE€PHaJbl, CTAThs MPEJOCTABIIAET MIPAKTUIECKUE PEKOMEHIANNH TI0 MTOBBIIICHUIO KaueCTBa XU3HH B MHO-
TOKBAPTHPHBIX 3MaHUAX. [lyTeM BHeApeHHsS COBPEMEHHBIX NM3AHHEPCKUX PEUICHWH M MCIOJIH30BAHUS MHHOBAIIMOHHBIX TEX-
HOJIOTHH, TAKMX KaK CHCTEMBI YMHOTO JIOMa M YCTOWYMBEHIE NMPAKTHKH CTPOUTEIBCTBA, 3aCTPOUIIHNKN M apXUTEKTOPHI MOTYT
CO3/1aBaTh MPOCTPAHCTBA, KOTOPHIE HE TOJIBKO SCTETUICCKH MPUATHBI, HO M (PYHKIIMOHAIBHBI 1 KOM(DOPTHBI IS )KUTENEH. DTa
CTaThsl MOJUEPKUBACT BKHOCTH ONTHMHU3ALNK CTpAaTEruii An3aifHa JUIsl yJOBJIETBOPEHHS M3MEHSIONIMXCS NOTpeOHOCTEH ro-

12


mailto:info@baylanis.kz
mailto:info@baylanis.kz

S. Dedenyov. (2025). Architecture and Civil Engineering, 2(1), 8-13

POJICKHX JKUTENICH W aKIICHTUPYET BHIMAHNE HA TOTEHIIHAJIE XOPOIIO CIIPOESKTHPOBAHHBIX MHOTOKBAPTHPHBIX 3MaHU B (Gop-
MHPOBAaHHUH YYBCTBA COOOMIECTBA U GJIATOTIONYIHS CPEIN KUTEIEH.

Knrouesvie cnoea:. mnozokeapmupHvie 30aHUsl, ONMUMU3AYUS OU3AUHA, KoM@opm, YOobOCcmeo, diculas cpeod, JAHO-
wagmuvill Ouzain, uHGpacmpykmypa, mepvl 0e30nACHOCMU, IHEPe03PPEeKMUSHOCIb, OOCMYNHOCMb, KOMMYHUKAYUOHHDbLE
cucmembl, YnpasieHue omxo0amu, MmexHoI0UU YMHO20 0OMd, IKONOSUUECKU HYUCTble MAMEPUAbl, YCMoUuuueblie NPaKmuKy,
20poO0cKue Jcumen, coobuecmso, 61a2ononyuue.

Received: 07 November 2024

Accepted: 16 March 2025
Available online: 31 March 2025

13



